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The early history of the commercialization of genetically-engineered food crops in Canada 

and the United States is a cautionary tale that underlines the importance of adequate policy capacity. 

As of the late 1990s, precedent-setting regdatory responses had established far more systematic 

evaluations of environmental and food safety risks of new plant varieties but were failing to secure 

consumer acceptance at home and abroad This case study compares the two countries' responses, 

as global pioneers in the use of these crops, to the three issues of environmental release, food 

safety, and food labelling. 

The cornparison reveals that despite expected pressures for Canadian policy choices to 

converge with Amencan models, Canadian regulators have been given greater discretion and 

capacity to respond to the issues of environmental release and food safety. Domestic variables 

explain much of the substance of policy choices in both counnies including these differences. 

Variation in the scope of regdation across issues and countries correlates with d i f f e ~ g  domestic 

policy networks. Fmther, the role of science as an idea and resource within domestic policy 

networks varies consistently with the degree of discretion and thus capacity given to regulators 

across issues. The effects of intemationalization are largely in shaping preferaices and 

contniuting to resources exploited within domestic policy networks. This resuit suggests that it is 

difficult to gauge W y  the impact of intemationalization on domestic policy making without 

exploring its interaction with domestic institutions. 

Guided by historical institutionalism, the case study includes an assessrnent of the inetia of 

policy legacies and the constraints on policy making imposed by policy boundaries. Policy 

legacies provide starting points for policy making, mcluding levels of state capacity and autonomy. 

Policy boundaries ( m t e d  by key moments of the intersection of ideas, interests, and institutions) 



shift advantage within policy networks. 

Lessons fiom the case study include the conclusion that policy capacity may rest 

substantially on three intenelated factors: fia stak cqacity and aubnomy; second, scienlifc 

legitirnucy (the way in which science is used during policy making); and third, democratic 

legz'timacy (conducting policy making in a m m e r  that will be widely perceived as legitimate in a 

demo cratic sense). 
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INTRODUCTION 

The first quarter-century of the prophesized modem biotechnology revolution came to a 

close in 1998.' Its constant companion was hyberbole about both the great promise and the 

irreversible nsks of applying genetic engineering. The first successfbl transfer of genetic material 

from one organism to another in 1973 through recombinant DNA techniques ushered in the en of 

genetic engineenne. Dunng the 1980s and 1 WOs, the technology and its applications advanced 

rapidly. Medical, agricultural, food processing, and environmental applications of genetic 

engineenng became commonplace~ The potential socioeconomic impact of genetic engineering has 

resulted in cornparisons to previous technological revolutions that have dismpted and resmictured 

economic and social relationships, including the Industrial Revolution and the informatics / 

computer revolution. Like the technologies of these earlier revolutions, genetic engineenng was 

not subjected to a democratic screening process pnor to its pumit. There was no weighing of its 

benefits and costs to humanity for the purpose of seeking a consensus on whether to proceed. Its 

application raises scientific, socioeconomic, and ethical questions that are difficult or impossible to 

answer with certainty or through consensus. 

For policy maken, genetic engineering has nised some challenging issues such as: Should 

there be a coordinated policy response to a technology that spans such discrete and disparate policy 

secton as health, mining, fisheries, and agriculture? And how should policy making mess  and 

respond to competing daims about benefits and risks with only limited data on which to base 

policy choices? Theoretically, there are no limits to the tasks to which genetic engineenng c m  be 

applied. From altenng a single trait in a crop plant to cloning humans, the virtually immemrable 

scope of the utility of this technology suggests that products commercialized and in the 

developmental pipeline as of the late 1990s are mily only the tip of the iceberg. It is this immense 

scope and the vast range of potentid applications that fuel controversy over genetic engineenng and 

' It is the deveiopment of genetic engineering, ooften used as a synonym for recombinant DN A (rDNA) techniques, 
that has provoked the regulatory pdicy responses examined in this dissertation. However, the less precise and older 
term biotechnoiogy , or sometirnes modern biorechnology, is favoured by state and industry officids in Canada and 
the United States. Here, the term biotechnoiogy is used to refer to the industry and issue generally, and the term 
grnetic engineering when referring specifically to the use of rDNA techniques. See the Appendix for a bief primer 
on genetic engineering. 
' For generai discussions of genetic engineering, its IikeIy applications, and potential impacts, see Yoxen (1983), 
Whde and McNally (1988), Whede and McNalIy (1990), Krimsky (1991), Davis (199 l), Fox (1992), Tudge 
(1993), Grace (1997), and Rifkin (1998). 

1 



subsequent demands fiom some quarters for policy makers to establish limits on its use. 

Few new technologies in recent times have generated such drarnatic speculation. Visions 

crafted of the biotechnological future range fiom a new Garden of Eden to apocalyptic nightmares.' 

Current agicultural applications, if one believes everyhng one reads, will result in any or al1 of 

the following: keep food prices low or increase them, solve world hunger or threaten food 

security, increase or reduce the sustainability of agriculhuai practices, result in environmental 

havoc by dimpting ecosystems, and create new food safety threats or provide better quality food.' 

Against the backdrop of these contradictory daims, policy makea have made choices about 

whether and how to regulate the development and products of this technology. 

This dissertation compares regulatory responses to the commercialization of genetically- 

engineered crop plant varieties in Canada and the United States. It examines how science and 

intemationalization work, and sometimes intersect, within policy communities and networks, and 

consequently shape policy making. The study results in findings that can be applied elsewhere. 

Regulation of biotechnology is one of a growing number of policy areas characterized both by 

contestation of its scientific underpimings and intemationalization. These other policy areas 

include climate change, fisheries management, food safety, and pesticide regulation. These policy 

areas often pit perceptions of economic rewards and costs against those of environmental and/or 

health nsks. They confiont policy makers with the "postindusm'al quandaq" of issues that are 

complex and often scientific in an era when citizens are demanding greater participation in policy 

making." Higher levels of education, growing accessibility to information, and the unpleasant 

surprises that have accompanied the introduction of the products of other recent imovative 

technologies, such as nuclear energy, encourage citizens to be scientific skeptics. In an era of 

continuous innovation, when new scientific theories are constantly relegating older ones to the 

' Biotechnology skeptics often argue that the predicted benefits of using genetic engineering m agricuiture have 
received far less scmtiny than arguments about potential nsks. For example, Knmsky and Wrubei (1996): 23 1 
warn h t  optimism surrounding the potentiai of genetic engineering has resulted in a "myth of genetic powef' that 
can be used to blunt criacism. 
' This list of predictions does not inchde the effects of otiier products under development in the late 1990s, such as 
pIants that produce indusaiai chemicals, pharmaceutical dmgs and vaccines, and heIp to clean up toxic waste. 
See Pierce et al (1 992) for a discussion of this "pos~dustriai quandary" which they describe as the intersection of 

value change at the b e l  of indivi&ais (which resuits in chmging policy demands, including the amount of 
influence on policy choices) and the mcreasing scientific content of both old and new issues (the by-product of the 
continuous scientifïc discovery that characterizes postindustriai suciety). 



dustbin, citizens are more aware that scientific knowledge is rarely fmal or absolute. They are less 

hesitant to express apprehensions about the possible nsks accompanying new  technologie^.^ in the 

postindustrial era, public perception that iegulatory measures are adequate to protect environmental 

and human health is cntical to acceptance of a new technology. Policy makers tum to risk analysis 

in the hope that it will provide an authoritative bais  for regulatory policy choices that in turn will 

bolster public confidence in regulation. nie  reliance on risk analysis to regulate agricultural 

biotechnology places science at the centre of policy making in the fom of scientific expertise and 

authority. The location of expertise becomes a key determinant of the nature of policy communities 

and networks. At the same time, the use of risk analysis to respond to issues characterized by high 

levels of scientific uncertainty about long-term nsks erodes the neutrd image of science on which 

scientific authority is based. 

THE CASE OF REGULATING PLANT BIOTECHNOLOGY 

This dissertation focuses on one aspect of the pursuit of commercial applications of genetic 

engineering: its use in plant agriculture.' Plant biotechnology, which uses the techniques of 

genetic engineering to add new traits to conventional plant vaieties, is one of the earliest 

commercial applications of genetic engineering. The first genetically-engineered plant varieties 

were developed in the early 1 %Os, although widespread cultivation began only in the mid- 1990s.' 

In Canada and the US producers rapidly switched to genetically-engineered plants in the late 1990s 

' This study does not examine the role of public opinion, if any, in shaping regdatory responses. in the late 1 WOs, 
public awareness in North America of the use of genetic engineering in agriculture was growing quickly as the fmt 
generation of products reached the marketplace and as a spiilover fiom the adverse consumer reaction in Europe. 
However, for much of the period examined in this dissertation, agriculturai biotechnology was not highly visible as 
a policy issue among the public. There have been severd efforts to measure public opinion toward biotechnology 
generally, as weii as toward the proclucts of agriculhuai biotechnology. Most of these efforts have been firnded by 
proponents of biotechnology as part of strategis to educate the public about genetic engineering. See the Appendix 
for a brief summary of some survey results. 

Ramcting a case snidy to one discipline withh agriculturai sciences facilitates cornparison across countries and 
refiects the reality of the separation between disciplines. There has been movement toward more interdiscipiinary 
research in agiculturai science in the 1980s and 1990s, iacreasing infiormai interaction among scientists across 
disciplines. However, the more forma1 institutions that b ~ g  together agriculturai scientists for reguiar interaction, 
especidly the scientifîc societies, s a  tend to sqregate the disciplines. This m d y  furttier focuses only on major 
food mps ,  exciuding cotton and tobacco for example, although the use of these crops is reguiated by some of the 
same measures. 
' The American Company Monsanto has beea a pioneer in the development of geneticaiiy-engiaeered plants. It 
gaietically engineered a plant ce11 in 1982 and was growing wtiole geneticaily-engineered plants by February 1983. 
For a brief in-house history of Monsanto 's efforts in agricuiturd biotechnology, see Rogers (1 996, 1 997). 



(see Table In 1998, seventy million acres worldwide were planted with genetically- 

engineered varieties, up fiom thirty-one million acres in 1997, and seven million in 1996. 

Biotechnology proponents predict this rapid growth will continue as more seed and more varieties 

become available, including genetically-engineered wheat which is expected early in the first 

decade of the new cenniry. Almost al1 of the seventy million acres sown in 1998 were with 

varieties geneticaily-engineered to include the trait of herbicide tolerance or that of insect resistance. 

Of those seventy million acres, the US grew fi@-one million and Canada grew seven million.'O 

Most of the acres were sown in corn, canola, or soybeans. In 1998,50 per cent of the Canadian 

canola crop, 32 per cent of the Amencan soybean crop, and 25 per cent of the Amencan corn crop 

came from genetically-engineered varieties." 

For many observers, genetic engineering of plants poses fewer ethical issues than applying 

the same techniques to humans or animals. The potentially huge-scale adoption of genetically- 

engineered plants, however, has provoked questions about their environmental, human health, and 

socioeconomic impacts. These questions have encouraged some citizens to oppose the application 

of genetic engineering to agriculture outight. Othen have called for a more cautious approach to 

the use and commercialization of its products. Resistance to new technologies is not new, but 

genetic engineering's position in the procession, on the heels of the rosy promises of the now- 

blemished agri-chernical and nuclear energy industries, ensures it a rougher ride. Genetic 

engineering is being developed in an era when concepts like ecosystems and the precautionary 

principle have become farniliar, although not yet widely institutionalized. Further, the use of risk 

analysis techniques presents the possibility of precautionary regulation. As Krimsky notes, unlike 

rnuch regulation which is a response to evidence of undesirable outcornes, the biotechnology 

industry initially had the distinction of being regulated on the bais  of speculation. Early regulatory 

policy choices were made with little or no evidence of any hazards arising fiom the actual use of 

these products." 
James (1 997) and Union of Concemed Scientists (1998). See the web site of the international Service for the 

Acquisition of Agri-Biotech Applications at http~/www.isaaa.comell.edu/ for the Iarest statistîcs, 
'O Otha counms p w i n g  si@cant acreages of geneticailyrngineered crops in the late 1990s were Argentha and 
China 
" See Union of Concemed Scientists (1998) for the American statistics. Statistics on the Canadian canola crop corne 
h m  the Canola CounciI of Canada. Further, in 1998,45 per cent of the American conon crop was planted in 
geneticdiy-engineered varieties. 
'' Krimsky (199 1): 182. 



Beyond the health and environmental questions explored in this dissertation, questions 

have also been raised about the socioeconomic impact of agricultural biotechnology." How will 

genetic engineering transfomi agriculture over the longer-term, and who stands to benefit and lose? 

What will be its impact on the viability of the f m  community and farnily f m ?  How will it 

restructure economic relationships within the a@-food industry? What will be the long-term 

impact on agricultural competitiveness, including its impact on the ability and incentives to move 

toward more sustainable agricultural practices? The fint wave of products has already changed 

relationships among agricultural input supplien, producers, and food processon. Contractual 

agreements between input suppliers and producers, and between producers and food processoa, 

appear to be more common, through technology-use agreements and identity-preserved cultivation 

and handling systems. There are concems among producers that the move to genetically- 

engineered crop varieties will allow a few multinational firms to control much of the seed industry. 

In the late 1990s, the technology of a few large firms dominated crop plant biotechnology. 

Monsanto alone accounted for almost half of the environmental safety approvals and food safety 

assessrnent consultations regarding genetically-engineered crop plants as of 1998 in both Canada 

and the US ." 
These socioeconomic questions and the ethical quandaries that genetic engineering raises 

for some observes, particularly those who equate it with "playing God", provides additional 

complexity to plant biotechnology regdation. The prospect of seeking a strong public consensus 

on how to respond to the technology and its possible impacts must appear daunting to policy 

makea. Between 1973 and 1998, Canadian and Amencm policy makers chose not to tackle such 

a difficult task They avoided launching an extensive public debate, particularly on the 

" Answering these questions is beyond the =ope and thnefkane of this study. However, predictions elsewhere range 
h m  making conventionai agriculture more efficient, more reliable, more environmentally-fnendiy, and more 
profitable to bypassing tnditional techniques altogether through the production of agricu1tura.i commodities in 
laboratones, Some have predicted that biotechnology wouid intensify the industrial character of agriculture, 
uicluding h u g h  its resaicturing of traditionai relationships amoag agriculturd suppliers, farmers, and the food 
processmg industxy through the creation of science-based and verticaliy-integrated agicultural companies. See Busch 
et al. ( 1  99 1): 1-4, Organisation for Economic Co-operation and Development (1 Wa), and Davis (199 1). 
" See Chapter M e ,  Tables 3-2,343-6, and 3-8. 



socioeconomic and ethical  issue^.'^ This strategy left leadership on these complex issues squarely 

on their shoulders. Policy makers have sidestepped these issues and instead concentrated on 

providing a conducive environment for development of biotechnology, including establishing a 

regulatory regime to assess potential risks to human and animal health and the environment. 

Somewhat ironically, the lack of a public forum for the wide-ranging issues emerging from the 

applications of agricultural biotechnology and the general avoidance of most of these issues by 

policy makers have situated the regulatory regime as the primary battleground for competing views 

about the use of the technology. Biotechnology regulation is a high-stakes endeavour in that it can 

determine the hiture of the technology through the limits it sets on its use. Citizens, by dint of 

degree of acceptance, have the potential to make or break entire sub-sectors ofbiotechnology. In 

theory, regulation performs a balancing act between the requirements of the regulated, who may 

see a regulatory regime as reducing or improving cornpetitive advantage, and the demands of 

citizens or, more abstractly, the public interest. Jasanoff suggests that regulation is "a kind of 

social contract that specifies the terms under which state and society agree to accept the costs, 

risks, and benefits of a given technologicd enterpri~e."'~ If regulation of plant biotechnology 

between 1973 and 1998 was indeed a social contract, a very small circle of individuals drew up the 

contract and signed it on behalf of the Canadian and American publics. 

RESEARCH DESIGN 

Comparative and diachronic choices 

This dissertation compares the Canadian and American regulatory responses at the federal 

level to three cornmon issues arising fiom the commercialization of genetically-engineered crop 

plants: environmental release, food safety, and whether to establish additional labelling 

requirements for foods produced fiom these plants. In each country, these three issues have 

created domestic policy networks out of the sarne domestic plant biotechnology regulation policy 

'' However, Canadian and American sate officiais would probably point out that, in comparative tenns, there ha 
been more public consultation on biotechnology poiicy, including on regulatory issues, than in many ocher policy 
areas. The varied means by which the interestai public has been consuiteci are sumrnarized in Chapters Three and 
Four. However, evea these consultations have exempted the vast mjority of Canadian and American citizens, who 
stiil have Iittie awareness or understanding of how genetic enginee~g works, the ways in which it is being or codd 
be applied, and the potential impacts of these applications. 
'* Jasanoff (1 99Sa): 3 1 1. 



community. Although the issues are rooted in the same broader context, they difier in their policy 

legacies, the nature of the role of science, the degree and nature of intemationalization, and in the 

nature of the policy networks that emerge around them. 

In comparing Canada and the US, the perennial question remains whether to emphasize 

similarities or differences," although differences may be more remarkable given al1 the forces that 

can be marshalled for expectations of similarity. The intent here is to identiQ the key factors 

conmiuting to both similarities and differences in policy choices across the two countries. The 

research design provides a "most similar" comparative case study over a time fiame that appears to 

provide fertile conditions for policy convergence." As major producers and exporten of 

agricultural commodities, Canada and the US share broad agriculhiral policy issues, such as 

sustainability, producer income stabilization, and access to export rnarket~.'~ Canadian and 

Amencan policy makers, given their countries' common stam as major agriculhiral traders and 

active participants in international institutions, are equally likely to be exposed to international 

economic trends, international noms and standard-setting efforts, and the activities of transnational 

actors. The use of science as a bais  for policy making on the technical issues of regulation 

provides M e r  potential for similar choices. Beyond similar domestic factors, growing economic 

integration between Canada and the US following the 1988 free trade agreement and the 

international character of the plant biotechnology industry would appear to provide powefil 

pressures for policy convergence. In particular, Canadian policy choices might be expected to 

converge toward American choices over time, given the importance of the Amencan market for 

Canadian agri-food products and the country's status as home base for some of the large 

multinational firms active in plant biotechnology, including the pioneer Monsanto. 

At the same time, key differences exist between the two counhies at the sectoral level in the 

composition of the two domestic policy communities. Variations in the resources of policy 

community members and in the location of scientific capacity result in differing policy networks. 

At the macro level, goveming institutions and the noms they incorporate differ. Further, the US 

maintains its longtirne position as a hegemonic power intemationally and is less vulnerable to 

economic elobalization than Canada, even though economic interdependence may somewhat 
" Banting et al. ( I  997). 
" See Przeworzki and Teune (1970): 32-34 for a discussion of a "mon sirnilar sysrems" design. 
l9 See Chapter Six for more details on the two countries7 @cultural economies, particularly Table 6- 1. 



constrain its power and political influence. In contrast, Canada ranks as a "middle power" at most 

and its economic dependence on expoas rnay limit its potential to exercise international leadership. 

Finally, although there rnay be powemil forces encouraging similar policy choices in Canada and 

the US, the contriiution of policy legacies to distinctive policy styles and choices should not be 

overlooked Policy legacies rnay maintain notable diflerences between Canada and the US when 

hey "embody the traditions of radier decacies when the underiying societies formed sharper 

contrasts than they do today".'"ere may be a time lag between the presence of pressures for 

convergence and evidence of convergence due to the mediating effects of policy legacies, especially 

when major investments have been made in previous policy choices and powerful interests are 

dependent upon them. 

To assess the potential importance of "path dependency", this dissertation includes a survey 

of relevant policy legacies. Although the policy issues studied in this dissertation appear 

unprecedented given their ongin in the use of a new technology and its novel products, policy 

making in response did not begin with a blank date. Regulation of agricultural biotechnology has 

intertwined longstanding agricultumi research and regulation policy communities more closely into 

a new blended policy community. Cmied From older policy cornmunities into new ones, policy 

legacies are a source of inertia, with the potential to perpetuate patterns of interaction and protect 

ideas with the force of institutionalization. A historicai approach that examines policy legacies 

provides more insight into whether policy making is travelling in a consistent direction and whether 

there rnay be distinctive national policy styles. 

The focus of the dissertation on the period h m  1973 to 1998 captures regulatory policy 

making fiom its roots in the response to laboratory work on recombinant DNA organisrns until the 

first few years of wide-scde commercial cultivation of genetically-engineered crops in both 

countries. While the three issues examined indepth here have captured policy makers' attention 

since the early to mid-1980s, earlier decisions on regulating genetic engineering rnay have acted as 

important tempiates. The time tiame also permits an assessrnent of evidence of policy convergence 

and examination of change over time in policy cornmunities and policy networks, the degree and 

nature of internationalization, and the characterizahon of science and location of scientific capacity. 

Change in these independent and intervening variables rnay correlate with shifis in policy choices, 

'O Banting et al. (1 997): 14. 



possibly locating a critical junctwe I policy making. Beyond seeking conclusions about the 

contributions of patterns of relationships to policy making, this comparative study, with its 

histoncal perspective, is guided by Ashford's description of policy studies as: 

simultaneously a histoncal narrative, a pomayal of particular motives and intentions 
at work in a particular setting, an account of prevailing ethical and moral standards 
at work in political and social life at some moment in histoiy, and an exercise in 
defining political and socid reality for poky makers and the public." 

Policy convergence 

Convergence is a flexible concept that simply implies that whatever is being measured 

across countries is becoming more alike over time." Early work on convergence in the 1950s and 

1960s argued that technological change adopted across countries would cause convergence in 

economic  structure^.^ However, evidence of persistent national differences in macroeconomic 

policy, such as varying levels of state intervention, dispelled the idea that technological 

deteminism would obliterate divergence. In recent decades, the phenornenon of globalization has 

given the concept of convergence a renewed lease on life with more sensitivity paid to assessing 

extemal influences on domestic policy making. Scholan have searched for evidence of 

convergence at both the macro and sectoral levels. Macro-level snidies continue ro examine the 

hypothesis that similar paths of economic development will produce similar economic and social 

structures and, when they don?, pinpoint the distortions caused by difTerences between political 

institutions? Sectoral-level studies of policy convergence seek to reveal the important differences 

that macro-level studies tend to obscure. Assessing policy convergence at the sectoral level 

increases precision; policy making can be disaggregated to allow for a methodical cornpanson. 

Disaggregation, however, may lead to findings of convergence on some aspects of policy making 

coexisting with distinctive national policy styles? This result highlights one of the pitfalls of 

applying the concept of convergence-the difficulty of assessing whether the findings of 

convergence or divergence are more notable. 
:' M o r d  (1 992): 4-5. 
I2 Bennett (1991). 
'' See Berger (1996) and Ken (1983) for a discussion of this eariier work. Km's 1983 book is a more recent example 
of convergence studies focusing on broad societai and state indicators across many counmes. Works that examine 
variations in capitaiisrn across coumies mclude Kitschelt et ai. (1 999) and Hollingsworth and Boyer (1 997). 
" Bennett (1991) and Berger (1996). 
" Coleman (1 994), Bennett (1992), and Brickman et al. (1985). 



The degree of convergence observed in a case study is perhaps most interesting for the light 

it sheds on state capacity in the presence of intemationalization, when we assess the relative 

importance of the domestic and extemal variables in which its explmation lies. internationalization 

is assumed to place similar extemal pressures on States and, in the absence of resilient domestic 

filters, implies that we should be seeing a great deal of policy convergence. In policy secton 

wlierc: h é  degrce of intemationalization is hi&, aivergence across counnies in policy making 

becomes that much more interesting because it suggests that the state is both willing and able to 

assume its higher costs? 

When macro- and sectoral-Ievel variables nich as policy networks are similar, divergence 

would draw our attention to the remûining differences between countries which may be cntical 

components of state capacity and autonomy in internationalized contexts. For example, at the 

sectoral level, differences in the composition of policy communities, in prevailing ideas within a 

policy community, or in patterns of exchange within a policy network may provide resilience to 

extemal pressures when desired. Such findings may encourage further exploration of how 

distinctive policy styles and dornestic institutional arrangements conmbute to state capacity within a 

context of internationalization." At the sarne time, evidence of convergence does not automatically 

imply that intemationalization is its cause. Parallei domestic factors may also contribute to 

convergence and should be excluded as possible explanations before tuming to 

intemationalization? Further, before we assume that state capacity and autonomy are constrained 

by intemationalization, we should demonstrate that such extemai constraints exist and clearly 

restrict the state's fieedom tu cho~se.'~ 

:' Simeon et al. (1 997). 
" Weiss (1998) argues that globaihtion wiU encourage such distinctiveness as States buiId on their ability to adapt 
niccessfully-an effort which is largeIy detenained by differing versions of institutionai Linkages between the smte 
and industry . 
:' Bennett (1991). 
'9 Simeon et al. (1997). 



Theoretical framework 

The dissertation blends the insights of the policy community / policy network literature and 

historical institutionalism for use as a theoretical guide. For its guiding hypotheses, it builds on 

findings from investigations of the role of ideas, the use of science, and the impact of 

intemationalization on policy making. The dissertation explores hypotheses elaborated around the 

argument that science and inremationaiizarion can play a significanr roie in cietermining the reiarive 

power of policy community rnembers within policy networks, in tum shaping policy making and 

policy choices. These two variables have the potential to reinforce the existing structure of policy 

networks, challenge them from outside, or dismpt them fkom the inside. They also appear to be 

central to policy making in plant biotechnology regulation, given the fiequent description of the 

regdatory regimes as "science-baseci", the international nature of the plant biotechnology industry, 

and the increasing interest in biotechnology regulation shown by an array of international 

institutions. There is a growing literature on the role of ideas in policy making and an emerging 

literature on intemationalization and policy making. However, few works examine the role of 

ideas or intemationalization in the context of policy cornmunities and networks as this dissertation 

does.'' FinaIIy, attention to the role of science in policy making has been consistent but meagre, 

and few political scientists have explored it in detail." The examination of the two independent 

variables, science and intemationalization, is conducted separately in an effort to assess their 

relative importance in contniuting to policy choices. This decision is consistent with the argument 

made earlier that policy convergence is not necessarily a result of intemationalization in the form of 

extemal constraints, but may also be a product of domestic factors. 

The level of analysis is pnmaiily sectoral, examining the structure and dynamics of policy 

communities and networks. Studies of policy making have demonstrated that macro-level 

generalizations, such as those about the capacity and autonomy of state actors, often do not hold 

mie across al1 sectors within a country. This finding suggests that there are important variables 

operating at the sectoral level and that efforts toward explanation may be rewarded by 

disaggregaîing the state? Studies of policy netvvorks attempt to compensate for the weaknesses of 

" Exceptions inciude Lerma.  et ai. (I996), Zahariadis and Allen (1995), Coleman et al. (1997), and ûunn and Perl 
(1994). 
" Studies uiclude Jasanoff (1 !NO), Jasanoff (1 99%), Rem (1 993, Ozawa (1 99 1 ), and Salter (1 988). 

Coleman and Skogstad ( 1 9906). 



pluralist and corporatist analyses." Advocates aiso argue that it is dificult to understand much of 

modem policy making through a focus solely on more forma1 institutional structures such as 

legislatures, the executive, or the organization of bureaucra~y.~ Consistent with conclusions from 

other stuàies within the broader approach of institutionalism, there is agreement that policy 

comrnunities and networks do not solely determine policy choices, but may have a significant 

influence." The research design of the dissertation does not allocate a central role to macro-level 

independent variables such as the division of authority among branches and levels of govemrnents, 

and the norms embedded within these institutional structures. The nature of federalism in the two 

countries, for example, appears to be of minor importance since in both countries the federal 

govemment has taken a leadership role in the issues examined, with both provinces and States 

acquiescing. The contriiution of variables such as political culture and public philosophies is 

expected to be evident within policy comrnunities and policy networks, if it is notable. The 

question of the importance of macro-level variables is revisited in the concluding chapter. 

Other theoretical frameworks, including traditional pluralist, neo-Marxist, political culture, 

and state-centered approaches, have been set aside largely because they tend to rely exclusively on 

either societal or state factors for explanation. These theories do not consider how interaction 

between state and societal actors over time contributes to smictured relationships that may 

significantly shape policy making. They ignore evidence of the blurring of the boundary between 

state and society in recent decades, as seen in the emergence of new hybnd goveming structures. 

This development is reinforced by newfound enthusiasm for introducing and expanding formd 

public-private partnerships in many policy areas, but more fundamentally by the older trend of an 

increasing scope of state intervention and the growing complexity of policy making, particularly in 
" Marsh and Rhodes (1 992) fmd chat neittier plumlism nor corporatism provided "a very realistic picture of the 
relationships between govemment and interest groups, Iargeiy because they purported to offer a general mode of these 
relationships" and did not adequately recognize variations among policy areas. pp. 3-4. Smith (1 993) also discusses 
the limitations of pluralism, corporatism, and Marxism at geater length, in favour of the policy network approach. 
See Chapter Two. 
" ~ e n i s  &d Schneider (1991): 35-36 argue that the uality of the concept of policy network reflects the 
transformation of poliâcal reaiity, inc1uding sectoralization and differentiation within the state, teading to a set of 
"relatively discrete institutional apparatuses". He smtes that societal differentiation, sectoraiization, and ~olicy 
growth have resulted in political overload, makuig governrnents dependent on the cooperation of policy actors 
outside their control. Policy networks examine the emergence of "webs of reIatively stable and ongoiug 
relationships which mobîiize dispersai resources so that collective action can be orchessatecl toward the solution of a 
common policy problem". 
'' Marsh and Rhodes (1992): 2. 



"high technology" sectors. 

Historical institutionalism, policy communities, and policy networks 

Histoncal institutionalism focuses on how institutions rnediate political conflict over time, 

through their effects on the interaction among actoa.J6 As Thelen and Steinmo descnie it, 

historical institutionalism "explicitly focuses on intermediate variables in order to integrate an 

understanding of general patterns of political history with an explanation of the contingent nature of 

political and economic development"." An institutional approach identifies "formal or informal 

procedures, routines, noms, and conventions embedded in the organizational structure of a 

polity"? It may also examine the "eliefs, paradigms, codes, cultures and knowledge that 

surround, support, elaborate, and contradict" such institutional niles." These characteristics of 

institutions are assessed for their effects on, for exarnple, state capacity, the strategies of actors, the 

d i s t r i i o n  of power among acton, and how actors define their interests and thus policy 

preferences? There is a consensus in the literature that institutions do not "cause" political 

outcornes or policy choices, but can shape policy making. For March and Olsen, the 

distinctiveness of an institutionai approach includes a recognition that the actions of actors are 

"often based more on identifjnng the normatively appropnate behaviour than on calculating the 

retum expected fiom alternative choices" and that what is appropriate behaviour is defined by 

institutions and cornmunicated through socialization.)' 

Historical institutionalisrn has been critiqued for overemphasizing continuity, failing to 

recognize or account for the role of change, and not speciwg causal mechanisms through which 

institutions are affecthg behaviour." However, some work within this approach specifies causal 

sequences in which other variables combine with institutions at cntical junctures of change. For 

example, Weir's concept of %ounded innovation" suggests that both institutional and contingent 

'"ee Haii and Taylor (1 996) md Thelai and Steinmo (1992) for concise summaries of histoncal institutionalism. 
" Thelen and Steinmo (1992): 28. 
'' Hali and TayIor (1996): 938. 
'' March and Olsen (1 989). 
'O Pontusson (1 995). 
" March and Olsen (1989): 22-23, 
'' Hall and Taylor (1996) and TheIen and Steinmo (1 992). Pontusson (1995) also takes historical institutionalism to 
rask for obseuring the fundamental importance of economic sauctures, such as the nature of capitalism. 



factors set boundanes on policy m a . g 1 3  Identifying causal sequences through a careful tracing 

of policy making over time pinpoints key moments of intersection among institutions, interests, 

and ideas, when their impact on each other contriiutes to the bounding of policy choices. Both 

intemal and extemal dynamics can disnipt institutions such as established policy communities and 

networks. The concept of bounded innovation Further recognizes that while policy legacies and 

boundaries may place powemil consrnuits on policy makers, there is sometimes still room to 

manoeuvre. 

An institutional approach is compatible with the concepts of policy community and policy 

network because they share a focus on identifjmg how institutional structures shape policy 

making, sometimes resulting in asymmetries of power. n ie  policy community / policy network 

literaîure draws attention to the impact on policy making of the sectoral organization of state and 

societal actors, and the relationships among ihem." The literahire provides a set of concepts and 

hypotheses that helps to correct the tendency in historical institutionalism to be imprecise when it 

comes to identifjmg causal mechanisms. These concepts assist in the identification of policy 

communities and policy networks and in the assessrnent of their influence on policy choices. The 

growing body of research on policy communities and networks suggests that a focus on the 

structure of relationships at the sectoral level is a fiuitfil approach for understanding and 

explainhg policy making. At the same time, the ongoing refïnement within the literature results in 

some differences in definitions of terms and choice of indicators." 

This dissertation uses the definitions of policy comrnunity and policy network provided by 

Coleman and Skogstad A policy community is: 

ail actors or potential actors with a direct or indirect interest in a policy area or hc t ion  who 
share a cornmon 'policy focus' and who, with varying degrees of influence, shape policy 
outcornes over the long ru.' 

Identifjmg the members of a policy community is the first aep in examining the policy networks 

that f om among these memben on the specific issues that aise within a more general policy area 
-- 

'' ~ e i r  (1 Wh, 1991b). 
" There is a growing literature in poIitica.1 science and sociology that uses the concept of poiicy network, aibeit 
ofkn in somewbat different ways. See, for example, Coleman (1990), Atkinson and Coleman (1989), Coleman 
(I99I), Coleman et al. (1997), Dohler (1991), Dunn and Perl (I994), Knoke et ai. (1996), Lertzman et ai. (1996), 
Kenis and Schneider (1991), Marsh and Rhodes (1992), Smith (1993) and Zahariadis and Men (1 995). 
'' Atkmson and Coleman (1996) and M d  and Rhodes (1992). 
' 6  Coleman and Skogstad (1990b): 25-26. 



Policy network is defined by Coleman and Skogstad as "the properties that characterize the 

relationships arnong the particular set of actors that forms around an issue of importance to the 

policy community"17 Broadly, the nature of the policy network is detennined by the combination 

of the intemal resources of members which underpins the nature of exchange among these 

members and the type of activity of each member which is a function of issue importance and 

resources. 

Within a policy network, the persistence and evolution of relationships create an informal 

organizational structure that can be treated like an institution from a theoretical standpoint. 

Consequently, the structure of state-societal relationships can be hypothesized to have causal 

impacts similar to those attriiuted to other institutions. For example, as an institution, a policy 

network can shape the development of policy by narrowing the range of ideas likely to receive a 

hearing, establishing modes of discoune, determining whose voices are authoritative, limiting 

options, and reinforcing certain values and beliefs, while excluding others? 

The policy network literahlre has been critiqued for a tendency to encompass al1 acton and 

variables without a compelling theoretical edge, resulting in description without clear e~planation.'~ 

To draw the causal link between the nature of policy cornmuniries 1 networks and policy choices 

more clearly, the dissertation builds on the insights the literature provides on sources of power 

within these sectoral institutions. Broad indicators used in the literature, such as state capacity and 

state autonomy, the level of organizational developrnent of societal actors, and patterns of exchange 

of resources, capture how power in the f o m  of material and intangible resources (such as authority 

and legitimacy) may be exercised in policy making within policy networks. Thinking of a policy 

ne~ tork  as a relational concept of power assists in identifjmg causal mechanisms by drawing 

attention to how the mutual dependency of policy community members translates into patterns of 

interaction that in tum allocate power." 
" Coleman and Skogstad (1 99Ob): 26. 
'' Weir (1 Wa):  163- 167 describes the types of effects institutions may have on policy making. Knoke et al. 
(1996): 21 8 focuses on how relationships among actors within a policy network forge a "power structure" that 
provides opportunities and consmaints for collective outcornes and expresses n o m  &out appropriate political 
strategies. Dohier (1991): 238 notes that interactions inside a network are h e d  hto a set of standard operating 
procedures, which points to a type of structural inertia. 
'' Lindquist (1 996) argues that the proWeration of concepts in the policy community / policy neîwork literature, and 
the Iack of attempts to relate them to each other promises to yield littie in the way of additionai expIanatory power 
of conceptuai integration. 
'O Coleman and Skogstad (1 990a): 6, Smith (1 993): 238230,234; and Knoke et al. (1996): 1 7-1 8. 



This dissertation contniutes to the refinement of the concepts of policy community and 

policy network through its examination of two independent variables, science and 

intemationalizahon, that are likely to contribute directly to the character of the indicators underlying 

the typology of policy networks set out by Coleman and Skogstad." A recent evaluation of the 

literahile employing the concepts of policy community and policy network suggests that h i t fu l  

îùrther directions would include expanding the breadth and depth of analysis." One 

recommendation is to incorporate an international level of analysis in order to reflect the growing 

international character of many policy areas. Another recommendation is to conduct such studies 

over a tirneframe adequate to allow the identification of the ideas that provide a foundation for 

policy making and an assessment of the durability of types of policy networks, including their 

openness to outside influences. This dissertation responds to these suggestions, although they add 

to the complexity of the research task. 

SCIENCE, POLICY COMMUNITIES, AND POLICY NETWORKS 

Political scientists have long noted the potential of expertise as a political resource. The 

increasingly technical and professional character of the bureaucracy in developed nations in the 

mentieth centuy has provided fuel to the argument that expertise can be a powerful influence on 

policy making. Innovation in science and technology, including in the techniques of risk 

assessment, has brought a sophisticated technical aspect to regulation in the late bventieth century. 

Most recently, science has become a prominent instrument at international Ievels of policy 

making."' Literature on the role of science in policy making often focuses on the use of science as 

a resource by acton, the way in which institutions reshape science for their purposes, and the gap 

between the ideal image of value-fiee science and the way it is is often closely intertwined with 

" Coleman and Skogstad (l990b). 
'' Atkinson and Coleman (1 996). 
'' For exmple, the Sanitary and Phytosanitary (SPS) Agreement thai came into force with the new World Trade 
Organization m 1995 places the burden of resolving d e  disputes over food dety ,  animal or plant health 
regdations on science. The SPS Agreement requires contries d o s e  regulations are aiieged to be trade barriers to 
justifi them on scientific grounds if such standards are fond to be higher than those endorsed by the international 
organizations referenced by the Agreement, such as Codex Alimentarius. 



other values or ideas when used in policy making? 

Salter has coined the term "mandated science" to describe the type of science produced 

when policy makers place pressure on scientists for conclusions imbued with certainty and 

authority that cm be used as a credible bais  for policy making, particularly when setting scientific 

standards. Mandated science does not conform to the ideal image of science as an objective and 

thus authoritative source of knowledge, but relies on this image for its influence. Instead, 

mandated science is the product of the intersection of science, 'values' (the term Salter uses to 

encompass ideas and interests), and policy making. In a similar vein, Ozawa, in discussing how 

science is used by actoa as a political tool or resource, argues that decision-making procedures that 

fail to acknowledge the political aspects of what appears to be a science-based policy debate 

exclude many actors by setting limits on which issues are exarnined and on who may participate." 

The literature on the role of science in policy making is relatively small; its findings cm be 

supplemented by those from works on topics relevant to this dissertation, including research on 

"epistemic communities" and stuclies of nsk.j6 The literature on epistemic communities includes an 

examination of how scientific knowledge can translate into policy influence? Epistemic 

communities are defined as networks of "professionais with recognized expertise and cornpetence 

in a particular domain and an authoritative claim to policy-relevant knowledge within that domain 

or issue-area".'8 For a network to quali@ as an epistemic community, its members must share 

normative and causal beliefs and agree on appropnate critena for the validation of knowleàge in 

their domain. Further, they must have a "common policy entqrise" which involves using similar 

" See, for example, Salter (1 988), Doem (1 98 1), Hellstr6rn (1996), Ozawa (1 99 1), Rem (19951, and 
Kasanrnoentaiib (1996). JasanofThas studied the role of scientific advisory commitrees in regdatory politics and the 
intersection of science and the legai system in rhe US. See Jasanoff (l990), (1995b). 
'' OAW (1 99 1). 
" There are several recent works on the concept and implementation of risk analysis, r e f l ec~g  the gowing 
popuiarïty of this concept as a policy tool. See, for example, Bntnk et al. (1 991), Kadvany (1996), Linder (1995), 
Franklin (1 998), Leiss and Chocioiko (1994), and Powell and Leiss (1997). Harrison and Hoberg (1994) compares 
regdatory policy making involving risk analysis in Canada and the US. 
'' nie  concept of "advocacy coalition" is simiIar to that of epistemic community. An advocacy coalition is a group 
of individuals h m  various locations '%ho share a particular belief system-rhat is, a set of basic values, musai 
assumptions, and problem perceptions-and who show a nontrivial degree of coordinated activity over time". See 
Sabatier and Jenkùis-Smith (1993): 25-26. This litmhtre focuses on how advocacy coalitions, defined and 
disthguished by their "beiief systems", contribute to poiicy change. However, the literature does not focus as much 
on the role of expertise and scientific howledge as does that on epistemic cornmunities, although it does incorporate 
it as an aspect of a beiief-system. 

Hass (1992) and Adler and Haas (1992). Definition is from Haas (1 992): 3. 



methods to deal with the same set of problems. The activities of epistemic communities are 

presented as a possible explanation for policy convergence across countries and international 

policy cooperarion and coordination. Their influence is primarily a function of their knowledge, 

but is dependent on various conditions such as uncertainty among policy makers about appropnate 

policy choices. 

With the notable exceptions of the epistemic community literature and Harrison and 

Hoberg's comparative study of regulatory science, much of the work on science and nsk analysis 

in policy making lies outside of the discipline of political science and lacks a coherent theoretical 

framework. Exarnining the role of science through the concepts of policy communities and policy 

networks provides such a framework. Further, findings fiom the literature on the role of ideas in 

policy making assist in investigating the more abstract role of science within policy communities." 

The classification of ideas cm be helpfûl to empirical analysis by indicating, for example, in what 

ways they may be expected to influence policy making. Authon who have classified ideas tend to 

divide them into first, public philosophies or world views ofkn based on deeply-held values; and 

second, causal or programmatic beliefs that provide solutions by suggesting cause-and-effect 

relationships and proper means to achieve policy goals. This dissertation distinguishes between 

guiding ideas which set out policy goals, and programrnatic ideas, which prescnie the means to 

achieve those goals. Sectoral ideas may be incompatible or aligned with society-wide public 

philosophies. The literatwe also identifies factors that rnay contribute to the salience of an idea 

including its ability to preempt, exclude, or limit the credibility of other ideas; how strongly 

embedded it is within an institution; its fit with preexisting ideas, such as previous policies and 

deeply-held normative beliefs; its arnbiguity (which can cloak interests); and the respect and 

authority enjoyed by its proponents. 

As a variable within policy communities and policy networks, science operates at two 

levels. First, science works in a more abstract sense as a programmatic idea with a great deal of 

potential to exclude or marginalize other ideas. As an idea institutionalized within a policy 

community, the image of ided science confers authority on acton with scientific capacity and may 

reduce the legitimacy of those with little or no scientific capacity. Second, depending on the 

institutionalized chamcterization of science within the policy community, scientific capacity as a 

'9 Weir (1 99?a), Hall (1989), Goldstein and Keohane (1 993), Sabatier and JenkinsSmith (1 993), and Yee (1996). 



tangible asset may be an important interna1 resource that shapes partems of exchange and thus 

situates its holder within the policy network. 

INTERNATIONALIZATION AND POLICY NETWORKS 

The study of intemationalization in policy making responds to evidence that growuig 

rconomic interdependence, the creation and strengdiening of international regimes, ana the 

activities of transnational actors are influencing domestic policy making processes and choices. 

The apparent arrivai of the much-studied phenornenon of "globalization" has provided further 

impehis to examine external sources of domestic policy making. As a concept, globalization 

descnbes the current penod of unprecedented levels of international flows in goods, services, 

capital, and technology that are expected to diminish the ability of states to maintain distinctive 

national policies and politics. However, as Weiss points out, by its name and meaning 

globalization implies that states are anachronistic when in fact the evidence suggests othenvise.* 

Further, globalization is such a sweeping and nebulous concept as to be not very usefid when 

examining its impact on domestic policy making. Scholte draws usefül distinctions arnong 

variations in the concepnialization of globalization." First, the phenornenon of cross-border fiows 

and influences, which deepens international interdependence, should be termed 

intemationalization. Second, the opening of borders to flows of goods, services, and capital is 

simply liberdization. Finally, the term globalization is moa aptly reserved for the trameendence of 

borders when organizations and patterns of fmancial and cultural interaction evolve in a context in 

which borders are irrelevant. For analytic purposes, it is useful to distinguish between 

globalization and intemationalization, since the latter focuses on the cross-border phenornena 

sometimes subsurned under the wider urnbrella of globalization. Intemationalization can be defined 

as the "process by which various aspects of policy or policy making are influenced by factors 

outside national temtorial b0undaries",6~ 

'O Set Weiss (1 998): t 67-1 87 for an assessrnent of the evidence of giobalization. Weiss concludes that. with the 
exception of capital mobility, we are not seeing giobaiization entailing the disappearance of national ciifferences and 
the diminished status of the state, but rather a more intemationalized worId where national Meraices not only exist, 
but can be a cornpetitive advantage. 
6' Scholte (1997). Like Weiss, Scholte concludes that giobalization's main threat is not necessady to the state. He 
argues h t  democracy is most under dveat 
" Doem et al. (1996): 3. 



Studies of the process of intemationalization share the broad goal of investigating how 

developments outside a country interact with domestic institutional structures and political patterns, 

but they differ in their emphasis on certain elements of intemationalization. Some case studies 

highlight the economic drives of internationalization, such as how changes in trade and investment 

patterns alter political coalitions, and thus concentrate more on the impact of internationalization on 

societaî actors." Others focus more directly on the policy making process and choices, centring on 

the reaction of domestic policy making institutions." What most have in common is their 

acknowledgement that domestic instinitions, including the policy communities and nehvorks which 

link state and society, can impede or facilitate the influence of uitemati~nalization.~~ 

The literature sets out hypotheses as to what conditions facilitate or impede 

internationalization during policy making, including economic factors, the contribution of 

international institutions and transnational activities, and the role of dornestic institutions." Within 

policy secton, intemationalization is expected to be facilitated by expoa dependence and the 

presence of multinational firms. For example, mobile firms might be able to exit a country should 

their policy preferences be ignored. Intemationalization also may occur through the introduction 

into domestic policy communities of societal actors that are active intemationdly or 

transnationally? Well-established international institutions cm enhance the legitimacy of 

transnational activities and thus may reduce the barriers to access to domestic policy making for 

transnational actoa. The existence of international institutions may create a 'political space" that 

allows and encourages state officials to act independently of their countries of ongin if they adopt 

policy goals and programmatic ideas embedded within these international institutions which differ 

63 See Keohane and Miher (1996% 1996b). This coliection of case studies takes as a smrting point responses in 
society to chananging transaction cos& that trigger change in patterns of trade and invesmmt flows and thus provoke 
political and poiicy change. 
" See D o m  et d. (1996). This collection includes a focus on how sectoral state actors respond to a changing mix 
of extemal pressures and the degree to which they adapt or resist these pressures. 
" in particular, Thomas Risse-Kappai's edited collection incorporates an explicit focus on how the n a m  of state- 
society linkags conmbutes ro the impact of transnational actors and activities. See Risse-Kappen (1995a, 199%). 

See Garrett and Lange (1996), (Keohane and Miner 1996a and 1996b), and Doem et al. (1996). 
Some case studies have conduded that mternationalimtion tends to result in broader policy coalitions by riquiring 

broader policy tradeoffs. See Doem (1 996): 9. 



fiom existing dominant domestic policy ideas.' The activities of international institutions rnay also 

promote reguiar transnational relations among societal actors who form cross-national links in their 

efforts to participate at the international level. Domestic actors who are active intemationally or 

transnationally can import the ideas of international institutions or foreign policy networks into 

their own domestic policy networks which rnay lead ultimately to their incorporation in policy 

choices. Some of these ideas rnay even encourage greater sensitivity to economic and political 

developrnents at the international level during domestic policy makingP9 Evidence of the irnport of 

these ideas rnay be found in the discourse surrounding specific policy issues and in problern 

defmitions. 

Across policy areas and over tirne, we rnay find varying levels of intemationalization, but 

in ail cases domestic institutions can determine the extent to which intemationalization affects 

policy making and policy choices. Differences in domestic institutions are expected to translate 

into differing responses ranging from accommodation and adaptation to resistance. In examining 

how policy networks filter intemationalization as domestic institutions at the sectoral level, it is 

usefid to identiQ which actors are active and influential within the network, and what ideas are 

embedded within the network. The discourse and problem definitions that accompany policy 

making, along with patterns of consultation and information gathering, shed light on how policy 

networks rnay be facilitating or impeding intemationalization. As Keohane and Milner suggest, 

domestic institutions can delay the transmission of 'price signals" from the international economy, 

thus slowing the rate of adaption of societal and state actors to changing econornic conditions. 

They rnay also make the costs of political change very high. Further, a more open or pluralist 

policy network is Iikely to be easier to access for transnational acton than a closed policy 

Risse-Kappen (1 995% 199%). Risse-Kappen defines "ûansnational relations" as ''rregular interactions a m s s  
national boundaries when at least one actor is a non-state agent or does not operate on behalf of a national 
govemment or an mtergovernmental organization". See Risse-Kappen (1995a): 34. Risse-Kappen also uses rhe 
concept of ''tmsgovemmental networks" which are interactions among state officiah active in international 
institutions that pusue an agenda independent of that of their national govemments and which serve to broadcast 
ideas. He distinguishes between transgovernmentaI and mtergovernmentai by including only networks in which at 
Ieast one actor is pursuing an agenda h t  ciiffers from national goais, 
" Toner and Conway (1 W6), for example, argues that the concept of sustainable development encourages 
intemationaiization, given its emphasis on intedependence. 



network." Such differences in dornestic institutions also establish differing requirements for 

transnational actors hoping to fonn a 'Mnning coalition" with domestic policy community 

members that nicceeds in its policy goals. Beyond its impact as filtered through domestic 

institutions such as policy networks, intemationalization rnay also have a direct impact on options 

for policy choices. International regimes, mch as trade agreements, rnay render some policy 

instruments ineffective or even unusable. Such regimes rnay also allow transnational actors, such 

as nongovernmental organizations, to achieve policy change." 

The literature on intemationalization does provide a wealth of hypotheses about how it rnay 

affect domestic policy making. It is sometimes less explicit on how to assess the degree of 

intemationalization and rarely distinguishes consciously among the types of conditions that 

contribute to internationalization, such as between economic and political factors and how they rnay 

have different effects on the direction of policy making." The literature also tends to focus on 

globalization / intemationalization as a threat to state capacity and autonorny, although there is some 

awareness that states cm capitalize on intemationalization to bolster their capacity and autonomy." 

This dissertation builds on the literanire on intemationalization through greater specification as to 

how different types of intemationalization rnay have different effects, as outlined below in the 

discussion of guiding hypotheses. 

" Risse-Kappen provides a typology of domestic institutions based on three dichotomized variables: stmng versus 
weak societies, consensual versus polarized policy necworks, and centraiized versus Fragmenteci political instirutions. 
This typology provides hypotheses about how dfiering domestic institutions will filter the influence of transnational 
actors and activities. See Risse-Kappen (1995a): 23-28. 
'' Trade hidirat ion and aade agreements can, for example, provide non-govemmental organitations with the 
opportunity to secure higher regulatory standards in die countries that mde witb their home country. See Vogel 
(1 995). 
'' Some studies recoguize that there can be stronger and weaker forms of mtemationaIization, and different modes of 
internationaiization, but remain somewhat vague in how to distinguish among them- See Doem et al. (1996). 
" See, for example, Coleman and Porter (1996) argue that by participating in international institutions and adopting 
their discourses, the Canadian state became stronger and more autonomous in banking and securities poiicy in 
cornparison to societal actors and the population generally. Keohane and Milner (1 9963) &O note that 
intemationaiization may mate politicai space for Ieaders to undertake major domestic refonn, particuiariy whai it is 
provoked by economic crisîs. 



GUIDING HYPOTHESES 

This dissertation is guided by a set of hypotheses about the role of science and 

intemationalization in shaping policy choices, through their influence on policy preferences and 

their contribution to the relative power of members of domeshc policy communities. niese 

hypotheses build on and expand the fhdings of the literature discussed earlier. 

1A) First, the dissertation iiypothesizes thai, for poliçy issues that have a techicai or 

scientific aspect, the institutionalized characterization of science within a policy 

community will alter the relative importance of various resources in contributing 

to the influence of policy community members on policy making. For example, when 

science is viewed as neutral within a policy community, the allocation of scientific capacity within a 

policy community would be expected to be the most important factor in detemining whose policy 

preferences are reflecied in policy choices. Science will likely be perceived as neutral when policy 

legacies have institutionalized an ideal or value-fiee characterization of science. The idea of neutral 

science is also likely to prevail when there is a strong scientific consensus within the policy 

comrnunity that translates into agreement on the appropriate goals, methods, and scope of 

regulation. Further, the combination of a neutral science policy comrnunity with an uneven and 

concentrated allocation of scientific capacity is expected to renilt in relatively closed policy 

networks in which the possession of scientific capacity acts as a dividing Iine between core and 

peripheral memben. Conversely, when science is contested within a policy community, resources 

other than scientific capacity should be equally or more important in detemining whose policy 

preferences are incorporated into policy choices. Science is likely to be contested when policy 

legacies, scientific uncertainty, andlor the existence of competing scientific paradigms contribute to 

the oven politicization of science. Further, when science is contested within a policy comrnunity, 

policy networks are more likely to be open because scientific capacity as a resource is relatively 

less important. Such openness is contingent on the distribution of other resources not being highly 

skewed among members of the policy community. 

1 B) As a supporthg argument, die dissertation also hypothesizes that the degree to 

which policy community members possess relevant scientific capacity is linked to 

their relative support or opposition to the concept of "neutrai sciencen. 

Accordingly, policy community members with scientific capacity are more likely to promote the 



institutionalirarion and reinforcement of 'heutral sciencey', particularly within the context of a 

closed neutrai science policy network. They may be socialized by policy legacies that entrench 

neutml science. They will attempt to use science as a resource to marginalize or exclude competing 

ideas that clash with their own preferences, even if those preferences are not clearly science-based. 

They are likely to promote narrow, science-based problem definitions that enhance their influence 

and cal1 for polisy shoices mstnctad to responding to tiiasse dafmitions. Tney are aiso expxpected to 

make claims about possessing relevant scientific resources to defend or improve their position 

within the policy network. 

In contrast, policy community mernbers l a c h g  in scientific capacity are expected to be 

more likely to contest the idea of "neutral science" if they seek to influence or change policy 

choices. Their success will be contingent on three related factors in particular: the perceived 

degree of scientific uncertainty, the existence of legitimate competing scientific paradigms relevant 

to the issue at hand, and the ability to portray risk analysis as a political process. Their efforts will 

focus on recasting the characterization of science within the policy network Rom neutral to 

contested. Success may include triggering problem redefmition or multiplication through the 

inclusion of competing ideas. Such success may ultimately disrupt closed policy networks 

fortified by scientific expertise by transforming hem into more open or pluralist networks in which 

science no longer operates as a gatekeeper. 

1 C) Science-based policy making would appear to be a likely candidate for policy 

convergence, given the expected harmonizing effect of objective scientific evidence. However, the 

political and institutional trappings in which the production of scientific evidence occurs, including 

the process of pnority-setting for research, the location of scientific expertise, and the level of 

public funding for research on which to base policy making, provide the basis for variation across 

countries in the use of science in policy making.n Such diverse processes may or may not permit 

similar regulatory policy choices. Thus, the dissertation hypothesizes that in the absence of 

internationalization, science will encourage regulatory policy convergence only 

when there is a high Ievel of scientific certainty about the nature of the risks 

posed by the use of a technology or product and how to control the level of risk. 

2) Second, in assessing the impact of internationalization, the dissertation hypothesizes 

'' Brickman et al. (1985), especially Chapters Six, Seven, and Twelve. 



broadly that the degree and nature of internationalization is expected to shape the 

policy preferences of members of domestic policy communities and possibly alter 

the resources they employ within domestic policy communities and networks, 

thus in fluen cing policy c hoic es. Overall, a high degree of intemationalization suggests a 

greater Iikelihoodofpolicy convergence. Further, the nature of internationalization is 

expected to indicate the iikeiy direction in which any observed convergence would 

travel. Two central types of internationalization (economic and political) may coexist, but cm be 

layers which trump or reinforce each other. Political internationalization, such as the presence of 

international institutions, has the potential to mediate or reinforce the effects of economic 

intemationalization. 

A) Specifically, the dissertation hypothesizes that increased econo mic in tegration 

and trade liberalization, when it contributes to relatively high levels of external 

economic dependence, will result in policy convergence. In the face of economic 

intemationalization, domestic acton will adapt their policy preferences accordingly and increase 

pressure for policies that enhance their economic position." For example, export dependence will 

encourage policy convergence toward major trading partners, while the presence of dominant 

multinational firms within a sector will encourage policy convergence toward the most cornpetitive 

a d o r  p i o n e e ~ g  domestic regulatory regime. 

B) Further, if a policy area is characierized by a high degree of international 

institutionalization, then we would expect policy choices to converge toward the 

mode1 set out by these institutions, particularly when these institutions place 

constraints on domestic policy making. Dornestic policy community members who are 

active internationally, including state officials, may be expected to use the resources of these 

international institutions, including information and legitimacy, to enhance their own position 

witbin domestic policy networks. 

The dissertation also investigates the hypothesis that the higher the degree of international 

institutionalization, the more transnational activities are expected to flourish, including the 

formation of tmnsgovemrnentai coalitions.' International institutionalization is expected to ease 
'' This hypothesis is based Ioosely on arguments made m Keohane and MiIner (1996') and Frieden and Rogowski 
(1 996). 
76 This set of hypotheses is based on Risse-Kappen (1 995a). 



access to domestic policy making for transnational actors and coalitions by increasing available 

channels and legitimizing their activities. The higher the degree of international institutionalization, 

the more we would expect to find the policy goals and methods embraced by transnational actors 

ancilor transgovemmentai coalitions circulating within domestic policy comrnunities. nius, after 

accessing a domestic policy community, transnational actors are more Iikely to secure their policy 

prefrrences through poiicy choices when intemationai insrinirionalization is hi& because it is more 

likely that they will succeed in fmding domestic partnen who share or will adopt their ideas. 

C) If international institutions have a credible scientific component to their 

activities, such as scientific standard-setting, and science is characterized as 

neutral within a domestic policy community, we would expect domestic policy 

choices to reflect the scientific consensus these institutions have endorsed. 

Funher, domestic policy community rnernben with scientific resources are likely to seek to use the 

activities of these institutions to enhance their own legitimacy and consolidate the position of 

neutrai science within the domestic arena. In such a situation, the activities of such international 

scientific institutions have the potential to outweigh the effects of economic intemationalization and 

other non-scientific international institutions. However, if science is contested within a domestic 

policy community and thus possibly displaced as a primxy bais for policy making, the activities 

of international scientific institutions would be expected to be much less influentid on domestic 

policy choices. These choices would instead by shaped by economic or political 

internationalization a d o r  domestic factors. 

D) Finally, in the event of findings that one or more of the types of intemationalization is 

present in a policy sector yet policy choices do not converge in the expected direction, anention will 

be redirected to how domestic policy communities and networks shelter policy making from the 

pressures and incentives of intemationalization. The dissertation hypothesizes that policy 

communities equipped with adequate policy capacity are most likely to be able to 

resist the pressure for convergence toward an external model, if desired. Adequate 

policy capacity rests on three interrelated factors: first, m e  capacity and autonomy; second, 

access to independent informational I scientific capacity; and third., the capacity to conduct policy 

making in a manner that will be widely perceived as legitimate. 



METHODOLOGY AYD ORGANIZATION 

The recent arriva1 of biotechnology as a policy area explains why there were few 

comprehensive or comparative studies of policy making on biotechnology as of 1998." The 

subject has gamered more attention in the US than in Canada. For this study, key data sources 

included transcnpts of committee hearings, regulatory policy documents, news releases, 

background documents, and other government documents. Data on the composition and 

preferences of memben of the American and Canadian policy communities were gathered pnmarily 

through committee testimony, web sites, and interviews." 

Chapten One and Two sketch the context for policy making, identifying relevant policy 

legacies pior  to 1973 and policy boundaries operating between 1973 and 1998 in agricultural 

research and regulation. These chapters reflect the recognition that these two policy areas are 

interdependent and intertwined in botb countries." Chapter One argues that Canada and the US 

have some stnkuig similarities in the history of agricultural research policy and that of regulation of 

food safety and food labelling. However, the comparison of relevant policy legacies is more 

interesting for the differences that it reveals. Chapter Two descnies the policy boundaries 

surrounding regulation of plant biotechnology that ernerge from innovation in agricultural research 

policy, the regulation of laboratory work with recombinant DNA organisms beginning in the mid- 

1970s which was the initial effort to regdate the use of genetic engineering, and the horizontal 

regulation of biotechnology through the creation of 'Yrarnework" policies in the mid- 1980s and 

1990s. 
" See, for example, Busch et al. ( 1  99 1 ), Buttel (1 993), Kenney ( I  989), Knmsky and Wrubel(1996), Krimsky 
(1 9851, McIntyre (1 990), Miller (1 993,  Thompson (1 997), and Webber (1 995). However, even rnost of these works 
are edited collections and few have a coherent theoretical framework or a comparative perspective. One exception is 
Jasanoff (1 995a). There has been more coverage in books airned at popdar audiences and in the print media 
" htemiews were conducted in person in Ottawa, Washington, New York, Toronto, Winnipeg, Saskatoon, and 
Regina. Other i n t e ~ e w s  were conducted by tekphone. See the Appendix for a complete List of interviews. 
'' The resuits of research may provoke nyiation, and the narure of regulation may encourage or hinder research 
progress, or influence the selection of research projects. Further, technical, science-based reguiation, at least 
theoretically, is dependent on research that may suggest the appropriate scope and methods for reguiation. Thus, 
agriculturai research policy rnay well provide boundaries for regulatory policy choices, just as regdatory policy may 
place boundaries on research policy. For srample, in the case snidied tien, the federai in-house agriculturai resear'ch 
braaches provide expertise to the regdatory branches. The Agicultural Research Service of the USDA supports the 
work of Animai and Plant Healtfr Inspection Service (APHIS), while in Canada, the Research Branch supports the 
work of regdators, housed for many y- within AAFC, and since April 1997, in the CF& See United States. 
Dqxmment of Agriculture (N'Da). interviews atm confirmed the dependence of regdators on their research 
counterparts. See aiso Brickman et al. (1985), Chapter Six for a discussion of the effect of research policy on 
reguiation, in the case of regdating toxic chemicds. 



Chapter One descnies how the govemments of both countries played central roles for 

decades in promothg the application of science to agriculture in pursuit of productivity and 

efficiency. The basis of this effort was the establishment in each country, in the late nineteenth 

cenniry, of public agricultural research institutions with the comrnon goal of establishing a viable 

agricultural industry through continuous innovation and diffision of advances. In both countries, 

world The principles of industrialization, including efficiency through innovation, have shaped its 

evolution. As a result, agricultural producers in Canada and the US have long been accustomed to 

adopting the newest techniques and products, including new plant varieties, as somewhat passive 

recipients." However, the structure of the agricultural research system differed significantly 

historically between the two countries up to and beyond 1973. Canada's a~cultural  research 

system was virtually exclusively public and highly centralized. The Amencan system has been 

decentralized and a mixed public / pnvate system, particularly since the 1930s. These smicniral 

differences help to explain the dominance of the idea of "science-based innovation" in the Canadian 

agriculhual research system compared to the ascendance of "market-based innovation" in the US. 

The Canadian systern also resulted in a much higher degree of federai state capacity and autonomy 

in agriculhual research han the Amencan system. Notable differences can also be found in the 

histonc approach to regulation of new plant varieties. In Canada, the system of variety registration 

institutionalized the idea of "science-based ment" while the US system favoured the idea of 

"market-based merit", although both were intended to M e r  economic dweloprnent. 

In contrast, policy legacies in food safety assessrnent and labelling in Canada and the US 

appear to be more similar than different. For food safety, there is a similar history of 

fi-agmentation of institutional authority and reactive regulation, hampered by inadequate authority 

and resources. In both countries, there are longestablished patterns of cooperation between 

regulaton and the regulated. In the US, the food industry and its scientists have long played a role 

in shaping policy making by dint of their expertise. Canada has established similar patterns of 

exchange with the food industry and has a longstanding practice of huning to international expert 
'O This is not to Say that aii producers have warmiy embraced the steady procession of technological advances. Many 
have not adopted every advance mch as die use of agi-chemicals, aithough most do use mechanization in some 
form. Some producers have dso expressed skepticism about whether these advances benefit them, suggesting that 
benefits accrue elsewhere, mostIy to those who seii the technology and to consumers, since the result is often to 
lower food prices. This skepticism has been extendeci to the products of genetic engineering. 



bodies for further expertise. Finally, the policy legacies in food labelling also reveal a 

fragmentation of authority and focus on economic regulation. In both countnes and particularly in 

Canada, food labelling was used histoncally more to regulate the market than provide health and 

safety information. Notably, much of food labelling has been aimed at assisting the consumer in 

making well-infomed economic choices. Requirements such as ingredient lists and stating 

quantiries have k e n  intendcd to provide a "lawi playing field" in h e  food industry, which ofien 

benefits more reputable fims and excludes those engaged in disreputable practices such as 

misbranding. 

Chapter Two surnrnarizes the significant innovation that has occurred in agricultunl 

research policy, mostly since the late 1980s. The ascendance of technological neoliberalism in 

both countries through the 1980s and 1990s heightened attention to the potential of agricultural 

research to contriiute to international competitiveness." Firmly based on faith in market 

liberaiism, technological neoliberalism has been institutionalized through change in many policy 

areas in Canada and the US through the 1980s and 1990s. It builds on the proclaimed trends of 

economic globalintion and the emergence of a knowledge-based economy. Technological 

neoliberalism provides both guiding ideas, through its central goal of international competitiveness 

as the foundation of econornic growth and prosperity, and programmatic ideas. It is most notable 

for the purposes of this dissertation for its programmatic edict of puming technological 

innovation, preferably through market-based policy instruments. Technological innovation is 

portrayed as a necessary condition for securing domestic competitiveness in global markets and 

thus the maintenance of prosperity." Technological neoliberalism has reinforced existing eiements 

of agriculniral research policy that were compatible with its vision and prompted the overhaul of 

other elements that were in conflict. As a result, the Canadian agricultural research system is 

moving into closer alignment with the American model, toward market-based innovation and away 

" The label 'teduiological neoliberalism" is inspired by Maruer's defhtion of ''technologid Li3aalism" which 
describes the idea that "material well-being, politicai fitedom, md culturai development are already strongly 
derermined by, and in friture wii i be ovenvhelmingIy dependent on, superior capaciry for sciatific creativity, 
technologicd innovation, and economic productivity." See Mamer ( 1 994): 266-267. The popularity of 
technotogicaI neoliberalisrn was fùeiied by the industrial resttucniring that occurred in both countries in the 1980s 
and 1990s. 
'' Evidence of tbis phenornenon includes the President's Council on Competitiveness in the US under President 
George Bush, created in 1989, and the f e d d  Prosperity Initiative in Canada of the early 1990s under the Mulroney 
Consenative governrnent, 



from science-based innovation. Dunng the same period, existing trends in the US toward 

increased private sector involvement and market-based innovation have intensified. However, 

distinct differences rernain for the time being between the two countries, since agricultural research 

in Canada is still more centralized and more in the public sphere than in the US. 

Chapter Two also explores policy boundaries set by early regulatory efforts. In Canada 

and the US, the initial foray into reguiating genenetic engineering, through the rstabiishmenr of 

guidelines for lab work with rDNA organisrns sponsored by federal funding, resulted in regulation 

remaining largely within the scientific cornmunity. The weakness of enforcement provisions left 

the effectiveness of the guidelines largely dependent on self-regulation by researchers. The 

institutionalization of the goal of safety as the appropnatr intent of regulation of lab work ensured 

the centrality of science as the bais  for regulation, pnvileging those with scientific expertise in the 

policy making process. At the same time, the drafting of guidelines set a precedent for the 

argument that genetic engineering required its own distinct regulatory measures. The subsequent 

regulatory frameworks for biotechnology that each country issued in 1986 in the US and in 1993 

in Canada, can be largely undeatood as attempts to shore up state capacity. These horizontal 

frameworks have provided important boundaries for the appropnate goals, methods, and scope of 

regulatory responses to specific issues. They endorsed a division of authority for biotechnology 

regulation that simultaneously reinforced the state's claims of adequate scientific capacity while 

making its agencies more vulnerable to the demands of societai clients. The common decision to 

build on existing institutions and legislative authonties has sheltered policy making from the 

scrutiny of legislanires and tends to maintain existing levels of state capacity and autonomy. 

Finally, the frameworks endorsed nsk assessment as the appropriate means for regulation, which 

has placed a premium on scientific capacity as a prerequisite to legitimate participation in policy 

making. 

Chapter Three compares policy making and policy choices on three issues arising out of the 

commercialization of genetically-engineered plants: environmental release, food safety assessment, 

and food labelling. The evolution of policy making on each issue is bnefly sketched and 

mbsequently disaggregated for the purposes of assessing convergence. Broad measures of policy 

convergence suggest a generai trend of Canada converging toward the Arnerican model, although 

the detailed cornparison reveals interesting differences. The chapter concludes that the policy 



responses to the issue of environmental release show the moa divergence. Convergence appean 

strongest in food labelling, while food safety assessrnent falls in between the two. 

The composition of the two domestic policy communities and their evolution over time is 

descnied in Chapter Four. The policy preferences of key groups of actors within the policy 

communities are summarized, as a backdrop for assessing whose preferences have been 

incorporateci, marginalizzd, or excludecl in policy clioices. Tne chapier a h  providas an ovrrview 

of the indicaton conniiuting to the nature of the policy networks surrounding each issue: state 

capacity and autonomy, the level of organizational development of associational systems, and 

general patterns of exchange. n i e  chapter concludes with an identification of the nature of the six 

policy networks emerging around the three issues studied in each country. 

To look more closely at the influence of policy communities and networks on policy 

choices, Chapters Five and Six examine the role of science and the impact of intemationalization. 

Chapter Five examines the role of science in policy making as an idea and, in the form of scientific 

capacity, as a resource. The chapter examines the starting points for the characterization of science 

within policy networks and change in that characterization over time. It descnbes the ways in 

which science has come into play during the policy process, including through rhetoncal battles, 

the degree of scientific uncertainty, and pattems of exchange of scientific information. The chapter 

concludes by comparing the role of science across the two countries and its effect on the resources 

of policy community members. Chapter Six examines the potential degree of intemationaiization in 

this policy area, distinguishing between the economic conditions and the political activities that may 

facilitate it. It explores the depth of international orientation of the key groups of policy community 

rnemben, including how intemationalization appears to have shaped their policy preferences, and 

their use of international resources. The chapter wraps up with an assessrnent of the consrraints 

and opportunities for policy making that the degree and nature of intemationalization in this policy 

area have provided. 

The concluding chapter assesses the findings of the dissertation and their contn'bution to 

our understandhg of the influences behind the policy choices observed in Chapter Three. A 

cornparison of the preferences of policy cornrnunity members with policy choices reveals that 

biotechnology proponents, parricularly plant biotechnology firms and the food industry, have been 

largely successful in seeing theû preferences reflected in those policy choices. Biotechnology 



skeptics have been much less successful. At the same tirne, however, skeptics can claim a partial 

victory in that their efforts have contniuted to precedent-setting regulatory regimes for the 

environmental release and food safety assessrnent of new plant varieties and have raised public 

awareness of the issues surrounding the commercialization of genetically-engineered crop plants. 

The relative success of biotechnology proponents and critics can be understood largely as a result 

of the nature of polig nstwarkj and more spccifieaily, Iiow ideas working within thrse nrtworks 

privilege or marginalize network members. 

The conclusion outlines how dornestic variables provide more of an explanation of policy 

choices than the potential for intemationalization. In particular, diffenng policy networks correlate 

with key differences in the policy responses across countries. nie role of science within those 

policy networks provides greater insight into the nature of relationships among network members. 

The identification of dornestic policy legacies delineates the initial inertia behind policy making. 

The discussion of key policy boundaries depicts how they place constraints on policy making and 

affect the influence of policy network members. nie examination of intemationalization highlights 

how it shapes policy preferences and resources of policy cornmunity members. It also 

demonstrates that a Ml understanding of the impact of intemationalization can be attained only by 

exploring its effects within domestic institutions such as policy cornmunities and networks. These 

conclusions, in combination with the finding of differing degrees of discretion and capacity across 

issues and countries that result from policy choices, provide lessons about the necessary conditions 

for policy capacity. 

For most agricultural producers and those surrounding them in every link of the agri-food 

industry, fiom agriculhirai researchen to agricultural input fhns to food processing companies, 

the application of genetic engineering to agriculture was initiaily seen as simply the latest significant 

innovation in a long senes. The critical scrutiny of agricultural biotechnology by environmental 

organizations and other public interest groups, especiaily in Europe, came as an unwelcome 

surprise. It bas drawn agricultural producers and the agi-food industry much more closely into 

the plant biotechnology regdation policy cornmunity. But the enlargement of the policy 

comrnunity and adverse consumer reaction to agricultural biotechnology is a much more recent 

story. To undentand the events of the 1980s and 1 9 9 0 ~ ~  we must first examine the policy legacies 

that provided an initial basis for the regulatory response during the earliest days of qgicultural 



biotechnology, when the issue was the bailiwick dmost solely of the research community of each 

country. 



TABLE 1-1 
Global acreaee of genetically-ewineered cror, ~ lan t s .  1996-1998' 

A. Acreage by major crops (millions of acres) 

Canola 
Corn 
Cotton 
Potato 
Soybean 

TOTAL 7 31.5 70 

B. Acreage by country (millions of acres) 

AustraIia 
Argentina 
Canada 
China 
France 
Mexico 
South Africa 
Spain 
United States 

1996 
0.1 
0.3 
0.3 
2.8 
n/a 
CO. 1 
n/a 
nla 
3.6 

C. Acreage by trait (miIIions of acres) 
(excludes China in 1997 and 1998) 

Herbicide tolerance 
lnsect resistance (Et) 
Vims resistancc 
InsectJherbicide resistance 
Quaiity traits 

D. Major crops, by type (percentage of total acres of genetically-engineered crops sown that year) 
(excludes China in 1998) 

1996 1997 1998 
Herbicide-tolemnt soybean 18 40 52 
Insect-resistant corn 10 23 24 
Herbicide-tolennt canola 4 1 O 9 
Insect (Bt)lherbitide-raistant cotton 28 1 I 9 
Herbicide-tolerant corn O 2 6 

James (1997) and Union of Concerneci Scientists (1998). See the web site of the International Service for the Acquisition 
of Agri-Biotech Applications at http://www.isaaa.corneI~.edul for the latest statistics. 



CHAPTER ONE 
POLICY LEGACIES: 

AGRICULTURAL RESEARCH AND REGULATION UNTIL 1973 

The potential of policy Iegacies to protect existing configurations of ideas and interests 

suggests that path dependency may explain rnuch of subsequent policy making.' When policy 

choices create institutions premised on a set of ideas or guiding principles about appropriate policy 

instruments and goals, the combination of institutions and ideas rnay privilege sorne interests 

within a policy cornmunity and marginalize others. Such policy legacies can channel policy 

making by fmming problem definition, shaping the policy making process, and placing bondaries 

on policy choices. By doing so, they may contriiute to the relative power of members within 

policy cornrnunities by affecthg the importance of their resources, and in tum establishing patterns 

of interaction. The institutionalization of ideas and interests in policy legacies may provide policy 

nehvorks with resilience against extemal and intemal challenges fiom competing ideas and 

interests. Policy legacies can also play an important role in explaining evidence of distinctive 

national trajectories in policy making. 

The novelty that results when genetic engineering is applied to agriculture has raised new 

policy issues. However, neither agricultural innovation nor the regulation of the novel processes 

and products it creates is a new policy area. Regulatory responses to plant biotechnology in 

Canada and the United States build on the legacy of previous policy choices because both countiies 

have chosen to base their responses to this new technology on existing regulatory authonties and 

practices. This chapter provides a brief look at relevant policy legacies in agricultural research and 

regulation pnor to 1973 and the age of genetic engineering, focusing on those affecting plant 

agriculture. These relevant regulatory policy legacies include efforts to govem the import, sale, 

and use of new plant varieties and seeds, and protect agriculture fiom pests (the foundation on 

which environmental safety assessrnent measures have been built ); to increase food safety through 

pend ties for adulteration and, later, selective premarket safety assessrnent measures; and to 

promote fair cornpetition and protect consumers from h u d  in the food industry through labelling 

requirements for food products. 

The examination of agriculniral research policy reveals its role in shaping and supporting 

' See Hall and Taylor ( 1 996) on the potential effects of policy Iegacies. 
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regulatory decisions and its effect on the relative power of public and pnvate agnculhual 

researchers and their organizations within policy networks. The chapter describes the public sector 

agricultural research system in each country, focusing on the ideas and interests embedded within 

institutional structures. The division of labour between the public and private sector in a@cuItural 

research is also examined to permit an assessment of state autonomy and capacity. Canada and the 

US share a longstanding public cornmitment to innovation in agriculture. Both public agricultunl 

research systems are based on the idea of punuing economic development and productivity 

through innovation. There have dso been important differences over time in the degree of 

centralization of the public system, in the level of private sector activity, and in the prognmmatic 

ideas that shape decisions about appropriate means and policy instruments.' These differences 

suggest that Canadian federal state actors have had more autonomy and capacity than their 

Amencan counterparts in making agriculhinl research policy. 

Next, the chapter examines the regulation of new plant varieties pcior to the advent of 

agriculhiral biotechnology. Key differences emerge between the hvo countries that panllel the 

differences in agricultural research policy legacies, highlighting the interdependence of the two 

policy areas. in Canada, regulation of new plant varieties has been centnlized and characterized by 

high levels of cooperation between state officiais and seed industry representatives. In contnst, 

comparable Amencan efforts have been conducted mainly at the state level, rather than by the 

federal government. The appropnate role of the state has been much more contested in the US, 

resulting in its redefmition over time. Another notable difference lies in the mix of programmatic 

ideas. In Canada, through the variety registration system, the principle of science-based ment 

assessment has been institutionalized and has persisted. In the US, attempts to institutionalize a 

similar principle at the state level have been less successful, defeated by the increasing prominence 

of a market-based assessment of ment, which is reinforced by intellectual property provisions. 

Once again, these differences suggest that histoncally, Canadian federal state oficials have had 

more autonomy and capacity in regulating the sale and use, and by virtue of the variety registration 

system, the quality of new plant varieties. 

' As diseusseci in the introductory chapter, the dissertation chws a distinction between guiding and programmatic 
ideas. Programmatic ideas shape policy choices by suggesting specific solutions based on their versions of cause- 
and-effect relationships which in tum clarie the proper means to achieve policy goals. hiblic philosophies 0th 
incorporate both g u i h g  and programmatic ideas. 



In contrast, the comparison of policy legacies in food safety and labelling issues 

surrounding new plant varieties finds a similar history of minimal regulatory involvement in both 

countries. A general examination of food safety and labelling regulation shows fngmentation of 

authority, a reactive approach to implementing food safety measures, inadequate statutory authority 

and intemal scientific resources, and longstanding panems of interaction arnong dornestic 

regulatoa, industry scientists, and international expert bodies that refl ect the dependence of 

regulators on extemal expertise. This comparison suggests that on issues of food safety 

assesment and labelling, both the Canadian and Amerka. States have encountered a number of 

obstacles to obtaining adequate capacity to exercise state autonomy. 

AGRICULTURAL RESEARCH POLICY LEGACIES 

Canada 

Histoncally, Canada's agricultural research effort has been highly centralized and largely 

conducted within the public sector (see Table LI).' The federal govemment has dominated 

agricultural research, while provincial and pnvate sector efforts have paled in comparison. In 

1966, for example, the federal govemment fûnded a little more than two-thirds of the total 

agricultunl research effort.' Similarly, in 1977, measured by "person-years", the federal effort still 

accounted for 60 pet cent of the research effort, compared to 28 per cent in post-secondary 

institutions, 5 per cent by the provinces, and 6 per cent by the pnvate sector.' The creation of the 

expenmental farm service in 1886 marked the begiming of the extensive involvement of the fedenl 

govemment.' Federal employees began to develop and test new @cultural technologies and 

products for the benefit of agricultural producea with the goal of building a strong agr icul~al  

sector. The initiative provided a more systematic bais for innovation than the previous pattern of 

ad hoc improvements adopted by individual producea. Sevenl decades of growing or stable 

fùnding created a strongly institutionalized federd agrîcultural research system. Between 1886 and 

1986, the federal department of agriculture spent approximately $62-billion (Cdn) on agricultural 

' Over tirne, research efforts at the provincial level have grown, particularly within post-secondary institutions, but 
the federal govemment remained the dominant parnier in the agricdtural mearch effort into the mid-1990s. 

Garland and Hudson (1 969): 270. 
Brooks and Fwtsui (1984): 358. 
' See Anstey (1986) for a comprehensive treatment of the first cenhiry of the federai agriculrural reseaxh effort. 



research (in 1984 dollars). Overall, in 1984 dollars, annual spending grew from $1.2-million in 

1890 to $263-million in 1985. Centred in recent decades under the Research Branch of Agriculture 

and Agri-Food Canada, the fedenl effort has contnbuted to al1 major aspects of agncultunl 

research. The distribution of its research stations, which are scattered across the country, has 

resulted in attention to regional challenges. The department of agriculture, the fedenl National 

Research Council and the National Sciences and Engineering Research Council (a fedenl granting 

agency) have also funded extramural agricultunl research dut-ing the last few decades. In 1962, 

the National Research Council began giving research grants to the private sector for plant breeding, 

but even into the 1970s. private sector investment in plant breeding was almost non-existent in 

cornparison to public sector efforts.' The one exception was work on corn hybnds which marked 

the beginning of pnvate plant breeding in Canada as  firms established their own research stations 

and hired plant breeders.' 

The public agricultural research effort is credited with Canada's position dunng much of 

the twentieth century as a leading producer and exporter of major agncultunl commodities and 

with its comparatively inexpensive and highquality food supply. m e r  time, an extensive 

agricultural science base has been developed, resulting in continuous innovation in agricultunl 

pnctices and products. Since the earliest days, a core research area has been plant agriculture. 

This research has resulted in several well-known achievements, including Marquis wheat, canola, 

and the development of varieties of corn and soybeans that may be cultivated commercially in the 

challenging Canadian climate. The achievements of agriculhinl researchers and tindings of a high 

rate of retum on investment, combined with the a@-food industry's status as a major economic 

sector, maintained political support for public agrîcultural research and provided protection against 

cntics into the 1970s and 198OsP Unchecked by extemal political and economic constraints until 

then, the growth and organization of the federal agricultural research effort historically has been 

driven by the pursuit of its original mandate. Its mandate-to test and mess systematically animal 

' Canada. Departxnent of Agriculture (1 977): I42,2 13. 
' Canadian Seed Tnde Association (1995): 13. The earliest pnvate plant breeding seems to have been conducted by 
Pioneer in Ontario starting in the Iate 1940s. Most of the activity began in the 1970s. Amecicm seed fm 
Northnip King opened a research station in Ontario in 1974. Canadian seed firm King Agro had its first corn hybrid 
licensed in 1978. 

On historie rates of retum, see, for example, Klein (1989, Zentner (1985), Widmer et ai. (19881, and Klein at al. 
( 1996). 



breeds, new plant varieties, fertilizers, feeds, seeds, and strategies for combating diseases and 

insects --remained Iargely unaltered into the 1980~.'~ The Research Branch's official mandate in 

1967 reflected its science-based focus on efficient production and the wide scope of its studies: 

to apply the principles and methods of scientific investigation to the problems of 
agriculture to the end that f m e a  become more efficient and prosperous, and rnay 
produce and market better quality food products for the nourishment of people." 

M n g  these decades, certain guiding ideas becarne well-entrenched within Canada's public 

agricultural research institutions, including the legitimacy of a significant fedenl role, the treatment 

of research results as a "public good" to be widely disseminated for the benefit of ail, and the 

selection of research projects through a science-âriven process tempered by the overarching goal of 

increasing productivity. While these ideas ostensibly furihered the interests of producers by 

contributing to agricultural productivity, they also privileged the interests of public agricultural 

researchers who for decades were relatively fke to pursue the accumulation of scientific 

knowledge. A "common culture" developed among plant breeders, characterized by informai 

cooperation and based on the willingness and ability to exchange information freely, despite 

working for different public organizations. Kneen remarks on this lack of institutional chauvinism 

and attriiutes it to the fact that the researchers worked in the public sector and h e w  the results 

were io be fieely distniuted and publicly-o~ned.'~ The Canadian Agricultunl Setvices 

Coordinating Cornmittee, an institutional mechanism established in 1932 to coordinate and advise 

on the agricultural research effort, strengthened the links among public researchers." 

Up until the 1 9 7 0 ~ ~  there were few notable changes in fedenl agricultunl research policy, 

beyond occasional intemal reorganizations and measures reflecting the increasing sophistication of 

agricultural science (see Table 1-2). None altered the division of labour between the public and 

private sectors in plant agricultud research or displaced institutionalized ideas. For example, calls 

for the introduction of intellectual property rights to protect new plant varieties, a market-based 

'O Anstey (1 986). 
" *land and Hudson (1 969): 273. 
" Kneen (1992): 32-37. 
" Brooks and Furtan (1984). CASCC's membership was ail, or virtudly ail, h w n  from the public sector. 1t 
inchdeci the f e d d  and provincial deputy rninisters of agriculture, fedemi and provincial agriculninl research 
managers, university representatives, and representatives f?om the Nationai Research Council I and Statistics Cmada 
The Agricultural institute of Canada, a professional association, dso held a sa on the commîttee, which provided 
the possibility of private sector representation, 



policy instrument that might encourage private investment, date back at least to 1923, but no such 

measures were introduced prior to the adoption of plant breeders' rights in 1990. The sheer 

breadth and depth of the federal agricultural research effort did provoke harsh criticism from some 

quarters at times. In the early l97Os, for example, the ovenvhelming federal role was 

characterized as patemalistic and blamed for the dependence of the private and other public sector 

research centres on its efforts. The resilience of the federal agricultural research institution was 

demonstrated during this brief penod of heightened criticism when extemal evaluations and major 

conferences, which brought calls for sweeping change in the fom of decenmlization and greater 

participation by the pnvate sector, failed to briog about notable adjustment.'" 

United States 

Like Canada, the United States has a long history of significant public cornmitment to 

agricultural research (see Table 1-2). Sirnilarly sparked by the goal of developing a productive 

agricultural sector through innovation, a public research infnstmcture was established that 

included the import, development, and testing of new plant varieties that would be ~ s f e r r e d  to 

agricultural producen. Soule and Piper argue that American public agricultunl research 

institutions were "bom in an atmosphere in which the nation romanticized industry" which explains 

their incorporation of the industrial goals of productivity and profitability." Innovation has been a 

fundamental pillar of the US Department of Agriculture (USDA) from its beginnings in 1862 with 

the mandate: 

" The main extema! evaluations were Canacia. Science Council of Canada (1970, 1971). There were also at least 
two major conferences on eculturai research during this time: one in Manitoba and another in Guelph, Ontario, 
both held in 1971. 
" Among the strongest proponents of the creation of the USDA were those who wanted to promote innovation, 
including rnembers of ;ignculW societies who fett that the US was traiIing b e h d  Europe in this area, ï h e  US 
Comissioner of Patents of the tirne, Henry Leavitt Ellsworth, who was fiooded with applications for agricultud 
machinery and new plant varieries, also betieved that an institutiond structure was required that could evaluate these 
innovations as welI as diffuse them. See Soule and Piper (1992): 59-61, See aiso Marcus (1987) on the focus on 
innovation and productivity. The USDA describes the goal of its histotic contribution to creating a public 
agricdtutal research system as  improvement of the economic situation and quality of life for rura! populations, and 
in particulariy for the high proportion that were agricultural producers. See United States. Department of Apiculture 
( N W  



to acquire and to dif ise among the people of the United States useful information 
on subjects connected with agriculture in the most general and cornprehensive sense 
of that word, and to procure, propagate, and distribute among the people new and 
valuable seeds and plants.16 

The public agricultural research system, as in Canada, is credited with increasing agricultural 

productivity, ensuring an affordable food supply, and providing a high rate of retum on 

investment." This strong public role appears to be an anornaly in the history of Arnerican 

capitalism, provoked by biological and institutional barriers." 

In contrast to Canada, the Amencan public sector agricultural research effort has been much 

more decentralized since its beginnings in the last decades of the nineteenth century. The 1887 

fedenl Hatch Act was the centrepiece of a set of USDA initiatives that established a "de facto 

national system of agricultural research" that removed research from producers." In 1862, fedenl 

Iegislation had been passed to give States land to seil for the purpose of establishing land-grant 

colleges to provide instruction in improved agricultunl methods and other practical training. The 

Hutch Act established the State Agriculture Expenment Stations (SAES), to be associated with the 

land-gant colleges. The mandate of the SAES at the time of their establishment was to carry out 

research toward "a permanent and effective agricultural industry" with the goal of obtaining: 

usefùl and practical information on subjects connected with agnhdture and to 
promote scientific investigation and experiment respecting the pnnciples and 
applications of agricultural science.*O 

Adminishatively, the land-grant colleges and the SAES were largely independent of the USDA, but 

links were forged infomally among researchen. During this time, USDA began to fund research 

'"oule and Piper (1 992): 59. 
" See, for example, National Resrych Council. Cornmittee on a National Sûategy for Biotechnology in 
Agiculture (1 987): 54. It shouid be noted that in both countries, agicultural r e smh  has also corne under fire for 
its alleged contribution to various perceived ills, includig agricultuml surpluses that have depressed t'hm income, 
and mnds t o w d  industrialization, intensification, and concentration within agriculture. Producers, more so in the 
US than in Canada, have perîodically questioned whether public 3griculturai research and its results were in their best 
interests. 
" Kioppenburg attributes the state role in crop research to the ease with which producers, historicaily, could 
reproduce much of the seed they required, which made it difficuIt for fm to invest and opente profitably in 
producing and selIing seed. The lack of p h t e  investment spurred state involvement in the nineteenth century when 
it was decided that the success of agriculture depended on the introduction of new plant wieties. In tum, state 
involvernent tended to discourage private investment, until the development of hybrid varieties. See Kloppenb y 
IR (1988). 
l9 MUCUS ( 1987): 2 1-22. 
'O Soule and Piper (1992): 60. 



at the SAES and to conduct in-house research, which allowed it to promote its own research 

agenda. American spending on agricultural research has been greater than Canadian spending, in 

part due to private investment which has grown rapidly in the postwar years (see Table 1 -3)." One 

calculation compared American spending at $564-million in 1959 rising to $1.1 -billion in 1980 (in 

constant US dollars), to Canadian spending at $105-million in 1959, nsing to $241 -million in 

Several developments encouraged the growth of private investment in plant breeding? 

First, private fimis succeeded in convincing the USDA in 1924 to abolish its longtirne pnctice of 

freely and widely distributing new seed varieties to producen. Second, from the 1930s on, pnvate 

fimis positioned themselves to profit from public sector efforts to develop productive corn hybnd 

varieties. Hybridization provided a new biological mechanism that much improved the ability of 

seed finns to profit from the development of new varieties, and resulted in the emergence of large 

seed fims such as DeKalb and Pioneer Hi-Bred? Third, seed certitication pmgrams, which had 

dnstically reduced profit margins because of their levelling effect, inspired seed fimis in the 1940s 

to tum to marketing uncertified seed labelled with a brand narne. Firms leamed that combining 

clever marketing with product differentiation achieved by developing new plant varieties through 

in-house research paid off in profits. By the 1950s, these firms were well-accustomed to taking 

the highquality germplasrn developed by the public sector and making minor altentions to it to 

produce proprietary variedes? Fourth, demand for seed was growing rapidly. Finally, 

*'  Table 1-3 provides a statistical overview of American spending on agicultunt research since 1972. Private 
spending on agicultuml and food r e s m h  tripled (in constant dollars) between 1960 and 1992. See United States. 
Deputment of Agriculture (NDa). 
" Schultz (1 985): 12. Between 1959 and 1980, net farm income in Canada rose frorn !S 1.2-billion (Cdn) to $3.16- 
billion. In the US, net fann income rose from $1 1.3-bilIion (US) in 1959 to $20.1-billion in 1980. These figures 
are in c u m t  dollars; however, the growth in spending on agricultunl research in a c h  country Iargely echoed the 
growth in net f m  incorne during this period. See United States. Bureau of the Census (1998) and previous ymrs, 
and Canada. Statistics Canada (1985) and previous y m .  
*' Kioppenburg JR (1988) provides a detailed description and analysis. 
" Hybrids are atûactive to the private sector because the firrn retains physicaI ownership of the parent lines from 
which seed is gown =ch year. Producers must buy their seed mew each yeaq w e d  seed fiom hybrids is unlikety to 
be as productive as the first generation. The New Deal of the 1930s brought pater tesoutces to the public 
agiculninl research system, smngthening agricultural science just as resemh attention was focushg on the 
potential of corn hybrids. This infusion, somewhat ironimlIy, spurred the devetoprnent of hybrid varieties which 
made it easier for the private sector to conduct plant breeding profitably. 
" Germplasm refers to the hereditary materiai within genn cells passeci on to offspring. Deoxyribonucleic acid 
(DNA) is the moIecu1ar equident. See AUaby (1992): 176. 



intellectual property nghts (IPR) may also have encouraged private investment, although their role 

has been disputed16 

As pnvate plant breeding and the seed industry grew in size and influence dunng the 

middle decades of the twentieth century, efforts to renegotiate the appropriate division of labour 

between public and pnvate sectors intensified." The industry found itself in direct cornpetition 

with public breeders. Its tùndamental goal was to refocus public research prionties. In practical 

ternis, this meant that the public sector should leave commercialization olnew plant varieties to the 

private sector, while continuing to provide qudity germplasm for their efforts. 

For a bnef penod, in the earliest d q s  of hybnd research in the 1920s and 1930s, the public 

plant breeding system had been in a situation of 'Uarnbigbiguous hegemony", as Kloppenburg 

descnies it. The seed industry found itself in a difiicult position: 

The new techniques of breeding had begun to show results and were products of 
the public institutions. If pnvate companies were to pursue these new methods for 
the production of improved varieties, they would have to obtain their breeders from 
the public sector. Even then, in the absence of ûny kind of legal protection for 
newly developed varieties, there would be dificulty in obtaining adequate retums 
on research investment. The seed industry was locked into a subordinate position 
to a public sector aggressive in its approach to applied science and ideologically 
committed to a mission of serving the farmer." 

For example, of the 128 main wheat vaneties under cultivation in 1934, more than three-quarters 

were public. While seed tirms were unhappy with this situation, large-scale capital, especially the 

nilroad companies, strongly supported the public aficultural research institutions because these 

institutions were the only mes with adequate capacity in agricultunl science to increase stagnating 

agricultunl productivity. 

However, the dominant role of public institutions in plant breeding began to erode even as 

it reached its height. Fitzgerald portrays the phenomenal success of hybrid corn as the beginning 

'" For example, iüoppenburg disputes the argument that the Pinnt Variery Protecrion Act (PVPA) resulted in a 
sigiificant increase in private investment in plant breeding after 1970, He points out that the expansion of private 
sector investment goes back at least to 1960 and that Uicreses m demand for seed since the 1970s codd a i l y  be 
used to explain increases in investment in research by seed firms. He also demonstrates that ite "relative intensity" 
of research, meamred by the relationship between research investment and des,  flatteneci out h m  the 1970s on, 
rather than accelerating. See Kloppenbq IR (1 988): 14 1 .  
l7 See Kloppenburg JR (1988) for a detailed account. 
" Kloppenburg IR (1988): 81. This is not to say that there was no couperation behveen seed fims and public 
institutions. For exampIe, the USDA provided significant long-term support to Funk Brothers, which becme a 
leading seed fm. Seed ftrm representatives were dso active in various advisory cornmittees alongside public pImt 
breeders. See FitzgeraId (1 990). 



of the loss by public agricultural research institutions of their monopoly on scientific authority. 

Private agricultural research centres began to garner expertise in hybrids. Land-gant colleges, 

which had already been experiencing uncertainty about their proper role, were tom between the 

historic role of responding to producers' needs and an increasing interdependence with seed firms 

and other agnbusiness interests. Hybrid corn was a major catalyst in the changing balance of 

power between public and pnvate sectors, as a "conjunction of [the] diverse interests" among 

researchen, producen, and firms resulted in an "arnbiguous'* relationship from which only the 

firms emerged unbruised? 

Into the 1940s and 1 %Os, relationships became strained, if not hostile, between seed tims 

and public breeders. Some seed fims were reselling public varieties under their own labels. The 

Federul Seed Act, which had provisions to prevent such practices, was not being enforced 

adequately." Less germplasm changed hands, pnvate breeden found themselves unable to visit 

public experimental fields, and there were even charges of theft. An anecdote about a public 

researcher who took the boid step of patenting a breeding process for hybnd corn in the 1950s 

epitomizes the redefining of the implicit consensus on appropriate public and private roles in plant 

breeding." This patent shocked the research cornrnunity, which felt that it violated Mertonian 

scientific ideals of communalism and disinterestedness, and the seed industry, which did not want 

to pay for the research results of the public sector. Although the patent was issued in 1956, the 

industry resisted paying royalties until 1969 when litigation forced it to pay. Meanwhile, the 

researcher at the centre ofthe controversy was censured by the American Society of Agronomy and 

isolated from his colleagues. 

The renegotiation of the division of labour took place through a variety of different 

institutional fora, focusing on both research and regulatory p ~ l i c y . ~  For example, in 1946, the 

Amencan Seed Trade Association (ASTA) began an annual conference that brought together public 

and pnvate breeders. The Agricultural Research institute, created within the National Science 

Foudation in 1952, was given the mandate to integrate public and pnvate research activities. 

l9 Fitzgeraid (1990), especially pp. 220-223 
" Provisions of the Frderal Skedrict required varieties to be sold under their origind name; this was intended to 
prevent m e  advertising and sale of the same or slightly different seed under new names for marketing purposes. 
" Kloppenburg JR (1988): 113-1 15. 
" Kioppenbq JR (1988): 108-1 09. 



Reflecting the growth of the private plant breeding effort, the National Council of Commercial 

Plant Breeden was established in 1954 to represent the interests of private breeders. Pnvate 

breeden and other seed industry representatives began to attend meetings of scientific associations 

in larger nurnbers, such as the International Crop Improvement Association, the Amencan Society 

of Agronorny, and the American Society for HorticultunI Science. Further, the private sector was 

providing substantial tünding to public institutions. By 1972, for example, industry funding of the 

system of agncultural and forestry post-secondary institutions was at $5 1 -miIlion (US), or about 

14 percent of the total funding of $374-million." By the 1970s, the seed and plant breeding 

indushy had largely succeeded in recasting the public sector into a role that suited the needs of 

private seed firms and restncted its ability to set its own research agenda. Public research 

increasingly focused on basic research at land-grant institutions and produced fewer plant varieties 

ready for comrnercializati~n.~ 

Seed and plant firrns also pursued a more favourable climate for their expansion by 

constant lobbying for stronger intellectual property protection for their research results. In fact, 

they had asked for some fom of protection since at least 1885. In 1930, the Plunt Putent Act was 

adopted, covering most asexually reproduced plants. This measure, encounged in part by the 

woaening economic conditions following the 1929 stock market crash, reversed the precedent set 

by an 1889 Patent Ofice ruling that "products of nature" were not eligible for patenting. To be 

protected under the Plant Patent Act, plants did not have to be usefil, only new and distinct. 

Measures of relative quality or superiority and utility were immatenal to patentability. Expanding 

P R  measures for plant varieties, the Plant Varies> Protection Act (PVPA) was adopted in 1970 

after a nine-year campaign by seed industry and USDA officials." The PVPA protects plants 

''National Research Council(l996): 76, 
" For example, a 1979 study found that the public sector had withdrawn from breediig work on insect and disase 
resistant mrieties of corn and what on the assumption that the private sector would step in. See Fowler and Mooney 
(1990): 135. 
'' These UidividuaIs were inspireci by the agreement reached in Paris among severai Ewopean countries to grant 
reciprocal recognition of plant breeders' rights in 196 1. See Doyle (1 98% for a detailed account of this campaign, 
The Amerim Seed Tnde Association (ASTA) initiaiilly triai to bring these plants under the Plunt Patent Act. Its 
anempt was supporteci by food processors, who wanted new varieties that wouid be easier to harvest and process 
mechanidly. However, the use of patents was opposed by a variety of actors, including the Crop Science Society 
of Amenca, horticultwatists, and the Administration, as well as the USDA- The USDA opposed the use of patents 
because of the tendency of these plants to shif? in characteristics across genentions, which would make the 
provisions diff?cuIt to enforce. 



reproduced by seed, encompassing many major crops. A bill was drafled during a meeting of seed 

industry otEcials, SAES directon, and USDA officiais in March 1969. Opposition to the PVPA 

was weak. No agncultural producer or consumer associations appeared during the cornmittee 

hearings. One congressman asked questions about whether costs would increase for produces 

and consumen, and wondered why the PWA was required considenng that the agncultura1 

industry had prospered without it. The PVPA also encountered some resistance dunng the White 

House review process, but not enough to prevent its passage. For example, the President's special 

assistant for consumer affain recommended a veto, noting concems about the measure possibly 

resulting in increases in market power and govemment administration costs. He doubted whether 

it would actually stimulate innovation as ckiimed and wondered whether costs to consumers and 

taxpayen would increase, while benefits would accrue only to plant breeden. The Bureau of the 

Budget (BOB) initially also recommended a veto. It cited the concems listed above and expressed 

doubt about the measure being in the public interest. Its memo suggested that the likely 

suppression of the information flow between the private and public sectors which might follow 

would actually hinder innovation, rather than stimulate it. However, at the last minute, BOB 

director George Shultz ordered the memo changed so as not to prevent appr~val.'~ 

'" The only possible expianation Doyle was able to fmd for this reversal was that USDA oficials said that the seed 
industry had a White House contact that helped ensure passage of the law. See DoyIe (1 985). 



Comparing Canadian and American Agricultural Research Policy Legacies 

This bnef survey suggests that the differences in agriculhiral research policy legacies 

between Canada and the US, focusing on plant breeding, are more striiing than the similarities. 

The two countries share a history of significant public cornmitment to agricultunl research, but the 

mix of ideas, interests, and institutional structures differs. A few tentative conclusions can be 

made about the potential effect of these policy legacies on future policy networks, including on the 

degree of federal state autonomy and capacity and the relative power of societal interests. The 

development of the public agncultunl research effort in each country, guided by the strongly- 

institutionalized idea of pursuing economic development and productivity through innovation, has 

provided an impressive capacity to deliver. However, the decentralized nature of the Arnerican 

public agriculturai research system has weakened the fedenl govemment's ability to exercise its 

capacity, despite its leadership in creating the systern. It has been more vulnerable to societal 

pressures than the Canadian system. The structure of the histonc partnership between federal and 

state govemments, with the fedenl govemment providing fixed funding while much of the 

personnel is in the employ of the States, means that state and local priorities have tended to 

dominate research directions histoncally." Further, agricultunl research priorities at post- 

secondary institutions have rarely been directed by long-term policy goals. Decentralization 

appevs to have allowed private interests to influence and capture the results of public research, as 

in the case of hybrid corn. As of the early 1970s, neither the federal executive nor Congress had 

played an active mle in overseeing agricultural research policy, leaving it instead to what one 

cntical report called the "inbred" and "tightlydrawn" land-grant cornmunity." The report argued 

that the community was largely closed to interests outside of the land-grant community, the USDA, 

and agribusiness. 

In the US, the institutionalization of the programmatic ideas of market-driven innovation 

and market-based ment assessrnent through the introduction of IPRs has come at the expense of 

science-based ment assessment, P R  measures institutionaIize marketdriven innovation because 

they tie financial reward to commercial success. This idea challenges publicly-fùnded science- 

'? National Research Council. Cornmittee on a National Strategy for Biotechnoiogy in Agriculture (1987): 52, 
Fitzgerald (t 990). The USDA has made periodic efforts to enhance state capacity. For example, it created an in- 
bouse research arrn in 1953 (the Agriculture Resemh Semice). 
" Hightower (1973). 



driven innovation through its implicit suggestion that public research may not be necessary in some 

areas such as developing new plant varieties. increasing pnvate investment in agricultural research 

combined with market-driven innovation also restricts state capacity in setting research priorities 

and in acquinng exclusive scientific resources. Historically, the public sector's development of 

superior new varieties has countered market-dnven innovation by providing some discipline to the 

seed market because of its cornmitment to science-based ment assessment; however, the 

withdrawal of the public sector fkom producing finished varieties reduces diis effect. In contrast, in 

Canada, science-based innovation and merit assessment rernained dominant well into the 1980s, if 

not into the 1990s. 

In surnmary, Amencan state autonomy and capacity in agricul~nl research policy at both 

levels of govemment appears to have weakened between the 1930s and 1970s. Agncultural 

research policy increasingly incorporated the preferences of the seed industry through the 

renegotiation of the division of labour between public and private secton, the increase in rnarket- 

driven innovation at the expense of science-driven innovation, and the provision of market-based 

policy instruments in the form of PRs." Meanwhile, in Canada, the public agricultunl research 

system went largely unchallenged by private interests. Its institutions protected the scientitïc 

autonomy of public researchers and preserved original guiding principles such as sciencedriven 

innovation. The fedenl govemment's consistent leadership translated into a high level of federal 

state autonomy and capacity in setting research directions and prionties, based to a large extent on 

scientific resources. 

'' This effort did not go uncontested by public breeders ho, for example, expresseci concems about the potential 
effects of the PVP A, arguing that it might marginalize public breeding and restrict innovation b y reducing the 
exchange of germplasm. See KIoppenbq JR (1 988): 57-6 1, 1 39, 



POLICY LEGACIES IN REGULATING NEW PLANT VARIETIES 

Canada 

Sale and Use 

For sevenl decades and in close cooperation with the agricuitural research cornmunity and 

the seed industry, Canada has regulated the quality of plant varieties used in the cultivation of 

major crops. The Canadian Seed Growen' Association (CSGA) was created in 1904 to provide 

producen with quality seed, afler the federai agriculture rninister declared that setting quality 

standards and registering stock should be administered by pnvate interests.' CSGA has worked 

closely with the Fedenl department of agriculture ever since. The Seeh Act has been the main 

policy instrumect." Under the Seeh Act, new plant varieties have had to be tested and licensed 

pnor to import into or sale in Canada." The original Sed  Controi Act of 1905 set out standards 

only for mechanical purity and germination rates which were voluntarily applied and provincially 

inspected. In the 1920s, a cornmittee system was established under CSGA which created closer 

links between seed growen, plant breeden, and the federal department of agriculture. In 1923, 

when the Seedr Act replaced the Sced Control Act of 1905, gnding of seed and variety registntion 

became mandatory." Under the new Seeds Act, CSGA's standards were incorponted into the 

legislation and the federal govemment was put in charge of inspection. In 1959, the CSGA was 

designated as the sole agency to prescnie standards for purity and issue pedigree statu. 

Variety registration has been required historically for major grain and oilseeds crops to 

provide assurances of standard quality. Only registered varieties, which qualify as top grades, c m  

enter the commercial grain handling system. Under the variety registration system, committees of 

experts dnwn historically from public agricultural research institutions meet periodically to 

examine new varieties submitted for registrationU The mandate of these cornmittees has been to 

" Clayton ( 1  995). 
" The Sr(?& Act is Iikely to be consolidatcd under a proposeci "Canada Food Safety and inspection Act", first 
introduced to Parliament in Apd 1999. 
" Canada also has had Iegislation in place to allow maures to be taken against pests to agriculture since the 
Destnrctivr? lmect and Pest Act of 19 10, which could be used to prevmt the import and distribution of seeds or 
plants, 
" The grading system itself dates back to 1874. 

W i n  (1997): 20. Historically, the members of these committees have been dnwn almost exclusively from the 
public sector, given the nature of the agricultural research effort in Canada, Amund the late l98Os, an "edict" came 
dom, presumabty h m  the federal government, that a minimum of 25 per cent of the mernbers of these committees 
should be drawn from the private sector. See Harvey (1995). 



advise regdatory agencies on the legislation and regulations that govem new varieties, to 

coordinate the conduct of trials to evaluate potential new varieties, and to make recommendations. 

Varieties that pass the committee's scmtiny and are registered have successiùlly met or exceeded 

standards set for agronomie and quality traits such as yield, disease and insect resistance, and end- 

use quality. While unregistered vaneties can be produced and sold, they normally earn less. The 

rigorous process of variety registration, particularly for wheat, is given credit for the high quality 

of Canadian wheat and other crops. The standards set for registration also tend to dictate the 

direction of research on new varieties." Kneen argues that the system of variety registration 

institutionalizes the principle of equity by providing producen with the assurance that certain 

varieties meet minimum standards. The system also institutionalizes the ptinciple of science- 

based assessrnent of ment and provides indirect state control over research pnorities by 

discouraging deveiopment of varieties that are inferior to existing registered varieties. 

The variety registration system has required periodic contact between plant breeden, the 

seed industry, and fedenl state officials. Crop experts meet regularly through the cornmittee 

review system where other matters of mutual interest are oRen discussed, including more recently 

the regulation of agricultunl biotechnology17 A seed industry representative described the 

relationship berneen the seed industry and state officials in the 1940s and 1950s as cooperati~e.~ 

He stressed the lack of antagonism. The department of agriculture was "a very strong force in the 

seed industry", he said, and "everyone seerned fairly well-satisfied [with the system] if they played 

by the rules". En forcement was adequate and considered simple, inexpensive, and efficient. 

Amenciments to the Seeh Act in 1959 further illustrate the close working relationship among the 

members of this policy community. These mendments made it possible to speciQ the means by 

which the legislation was to accomplish its purpose through administrative regulations instead of 

through legislation. This change was considered by the seed industry as "of great benefit" since it 

would permit the federai agriculture department to adjust more quickly to changing market 

'' Klein ( 1  997): 18. 
'' Kneen ( 1 992): 67-68. 
" Persona1 interviews with agicultuai researchen. 
" Cmdian Seed Trade Association (1995): 10. However, it should be noted that the Canadian Seed Trade 
Association, which represnits larger seed f m  (in contrast to the CSGA which represents the wide range of seed 
growers, including family farms) was critical of the Seeh Act in the 1920s, and somewhat alienated from the CSGA 
until the mid-1950s. See Szego (1995): 345. 



conditions. Regdations were subsequently developed in consultation with representatives of the 

seed industry and provincial agricultural departmentd9 Of course, the seed industry and state 

officiais did not always see eye-toeye. For example, the seed industry was somewhat reluctant to 

participate in a program promoting the use of irnproved forage seeds because "the certification tag 

had an equalization factor eliminating the presumed superionty of one company's brand over 

another's"," and thus restricted a firm7s ability to make marketing daims. 

Food safety and labelling 

Beyond the considentions of plant breeders in the course of developing new varieties, 

there is no evidence to suggest that the safety of new plant varieties for human consumption was an 

issue in Canada pnor to biote~hnology.~' Responsibility for food safety in Canada at the feden! 

level has genenlly been shared by several departments and set out in sevenl statutes. Health 

Canada has had primary responsibility through its standard-setting activities." ûther departments, 

including the agriculture and fisheries departments, have had specific responsibilities regarding 

grading, inspection, and enforcement." A senes of acts since 1907 has govemed food safety (see 

Table 1 4). The major statute-the Foud and Drugs Act-was introduced in 1920. Historically, the 

Foud and Dmgs Act has not had provisions requiring a univenal approach to food safety 

assessment that would have brought new plant varieties under its scope. However, some food 

safety assessment measures have been introduced for specific processes and substances since 

1964? Responsibility for food labelling policy in Canada has also been sornewhat divided among 

departments at the federal level. Since 1920, the Foud und Dmgs Act has prohibited the food 

industry fiom using misleadhg labelling, processing or advertising. In 197 1, the introduction of 
'9 Canadian Seed Tnde Association (1 995): 24. 
'O Canadian Seed Trade Association (1 995): 1 1. 
'' Intenriews with Canadian state oficials. 
" Canada's federal department of health has been calleci Hdth Canada since the government reorganimtion of 1993. 
Its previous names included Heaith and W e I k  Canada and Deparmient of HeaItti. For clarity, this dissertation will 
rder to it as Health Canada regardles of the tirneframe. 
'' Canada. Auditor G m d  of Canada ( 1  994). 
" Canada. Heaith and Welfm Canada. Health Protection Bmch (1992). The first specific food safety assessment 
m a u r e  was introduced in 1964 to ensure premarket evaluation of f d  additives. Food additives must be approved 
and included on a Iist of approved substances, before they u n  be used. Premarket approval is also required for 
changes in the use of irradiation Chernical tesidues in foods, such as h m  the use of pesticides, are aIso regulated. 
Premarket notification is required for new or significantly modifieci human m i k  substitutes. Ail of these m a u r e s  
are designed to evaluate quality, ensure safety, andlor demonstnte nutritional adequacy. 



the Consumers Packaging and Lobelling Act set standards for the labels of al1 prepackaged food. 

Food labelling has been intended genenlly to ensure consumers are provided with accurate 

information to promote fair cornpetition and product marketabi1ity.5s 

The scope of Food regulation has evolved since the first fedenl legislation in 1875 in 

response to the concems of the &y, which have included reducing adulteration, monitoring 

incredible daims of miracle cures, and assessing the safety of food additives (see Table 1-4). In 

1969, Health Canada's food reguiation mandate was reduced when its former duties of monitoring 

and enforcing labelling regulations were transferred to the Depatment of Consumer and Corporate 

Affairs. Its responsibilities were narrowed to include exarnining the composition of foods, 

interpreting and enforcing regulations on health hazards, inspecting food processing plants not 

inspected by the agriculture department, and responding to consumer complaints on safety. 

Previously, between 1920 and 1969, fedenl health officials had been responsible for protecting 

consumers fiom "rnisbranding" or false labelling. At times, their duties included screening 

advertising. 

There are indications that the lack of scientific capacity has periodically harnpered 

regulatory efforts in food safety and labelling in Canada. In 1875, there was confusion over the 

meaning of "adulteration" and many analysts lacked adequate training. The lack of legal standards 

for food was "a severe impediment" and resulted in the use of Arnerican standards." When 

Canadian officials did draft their own standards in 1909, they based them on standards developed 

'' Canada (l994a). LabelIing requirements that existed prior to 1970, such as common name, weight, and 
ingredients, were intended rnainiy to protect consmers fiom misleadhg claim. Over time, specific provisions were 
adopted for certain categones of food, such as artificial sweeteners. in the 1990s, detailed provisions were introduced 
to regulate hedth and nutritional claims. 
'' Daviâson ( 1  950): 44. 



in the US and incorporated work done in Europe. Advance copies were sent to manufacturen to 

avoid controversy, establishing a longstanding pattern of advising industry of proposed regulatory 

changes. For decades, the standard openting procedure has been to respond to requests for 

changes in regulations that corne from various sources including consumer and industry 

associations by sending them to an advisory committee. Cornmittee decisions are then 

communicated to the food industry by a Tnde Information Letter which States the problem, the 

proposed regulatory changes, and asks for comments." Pnor to 1970, public hearings were 

genenlly not held, with the food directorate instead considering itself accountable through its 

Minister. 

Canadian food regulatory officiais also have a long history of collaboration with 

international cornmittees and other countries. They have been sensitive to developments outside 

the country." For example, Canada introduced regulations on vitarnins in 1939- 1940 just as the 

US was introducing similar measures. In 1948, an internai publication noted that Canadian labs 

coilabonted with labs elsewhere and with associations in other countries. In 1966, lab researchers 

were actively working with United Nations organizations including the Food and Agriculture 

Organization and the World Health Organization. And in 198 1, another intemal publication noted 

that the recommendations of expert cornmittees at the international level were "always taken into 

account7'. 

" Canada Department of Natiod HeaIth and Welfare, Food and Dnig Dùectonte (1970). 
Canada. Department of National Health and Welfare (1948), C m &  Department of National HeaIth and Welfare. 

Food and Drug Directorate (1966), and Canada. Department of National Heaith and WeIfare. H d t h  Protection 
Branch (1981): 33. 



United States 

Sale and Use 

The US has no system similar to variety registration at the federal level that tests ment.'+ 

USDA regdatory efforts affecting seeds and plants have focused instead on protecting Amencan 

agriculture fiom the threats of plant pests and noxious weeds, ensuring fair competition in the seed 

trade by requinng seed labels to be mithfùl, providing testing services for seeds on characteristics 

such as purity and germination rates, setting gnding standards, and establishing orderly marketing 

agreements to ensure uniformity in quality and other coopentive benefits.' The Federul Sred Act, 

for exarnple, focuses on the interstate shipment of seeds and seed labelling. 

However, the work of crop improvement associations at the state level did encourage 

improvement in the quality of seeds and plant varieties. Between 19 15 and 1930. crop 

improvement associations were established in most States, mliated with the State Agriculture 

Experiment Stations (SAES) and land-grant colleges. Memben of these associations were 

graduates of the colleges and would grow out public varieties for wider distribution. The system 

was govemed by seed certification which ensured a minimum Ievel of quality could be found in the 

public varieties. Public varieties were not released unless they were superior to existing varieties 

and were distriiuted freely. The International Cmp Improvement Association was created in 19 19 

to protect the interests of the seed growen? It nvalled the seed industry association (ASTA) in 

political influence. Kloppenburg argues that seed firms were excluded delibentely From the crop 

improvement network by public administrators who were committed to quality and equity, and 

who opposed the idea of having these firms become the exclusive sellers of their work to 

producers." With the advent of hybrids, private and public breeden found themselves in full- 

fledged competition, which made the seed fims even more detennined to renegotiate the division 

of labour and convince public institutions to abandon the development of finished varieties, as 

noted earlier. 

59 Lesser ( 1988). 
" For example, the US has had plant qumtine Iegislation suice 191 2 to prevent the inîroduction of exotic plmi 
pests. See Hatch and Kuchler (1989). The range of Canadian regdatory activities has been similar, but with the 
distinctive addition of variety registration. 
" The International Crop Improvement Association later became the Association of Officiat Seed CertiQing 
Agencies. 
" See Kloppenburg JR ( 1  988): 72-82, 



Public breeders did not relinquish their role in plant breeding easily. Into the 1950s, many 

SAES published lists of recomrnended varieties and new varieties would be certified only if they 

were superior to existing varieties. Meanwhile, the seed industry lobbied for the removal of these 

critena for certification. Instead, it argued, the purchaser of the seed should be the one to judge 

quality and certification should be limited to guaranteeing seed purity. This change would remove 

the guarantee of minimum levels of performance which tended to reduce profits. It would allow 

tirms to market on the bais of product differentiation, Ieaving the variety name and price as the 

only charactenstics on which consumen would base their choices. By the rnid-1970s, ASTA had 

succeeded in eliminating performance as a critenon for certification in al1 but a few states." As 

Kioppenburg notes: 

An endunng and ironic theme of efforts to introduce [plant breeders' Rghts] 
legislation in the United States has been proponents' insistent assertions that 
enlarged pnvate invesmient will result in supenor varieties. At the same time, they 
have just as adamantly rejected the imposition of any regulatory framework 
intended to ensure that promised quality is in fact realized." 

Under the Plunt Patent Act and the Plant Variety Protection Act, novelty nther than scientific merit 

is the fundamental value detemining whether protection is to be granted, which removes scientific 

resources as an asset contributing to state capacity." Assessrnent of ment is left to the market in 

the absence of a variety registration process like that in Canada in which a cornmittee of 

independent experts or state officiais evaluates varieties. The lack of such provisions, combined 

with the availability of intellechiai property nght protection based on novelty, has been blmed for 

the prevalence of "cosmetic breeding" in the US following the PVPA. Cosmetic breeding results 

in fims producing "variations on a theme" which are sufficiently novel, but do not necessarily 

offer superior traits? 

" Kioppenburg R (1988). 
" Kioppenburg SR ( 1 988): 132. 
'' Descriptions of new plant varietis provided in applications for protection under the PVPA are normally accepted 
at face value, and novelty does not have to be in agonomic traits. See Lesser (1988) who notes that the PVPA 
appears to have resu1ted in l e s  difference m protected varieties and reduces incentive to produce better varieties. 
Kloppenburg has dso  noted tfiat under the PVPA system, incentives are strong for frrms to focus research efforts on 
creating variations for the sake of novelty rather than improvement. Other critics argue that PVPA has raulted in an 
explosion in the nwnber of  varieties without a corresponding increase in improvernent, 
'' See Doyle (1985). Legislative amendments in 1994 were intended to reduce cosmetic breeding. 



Food safety and labelling 

In the US, the scope of federal food regulation has also changed penodically, mostly in 

reaction to food safety crises, public pressure, and Presidential prioritie~.~' For exarnple, the fint 

federal legislation for food safety was secured not by the twenty-five years of lobbying that 

preceded it, but by a major food safety scandal. The exposé of unsuiitary practices in meat plants 

in Upton Sinclair's book, The Jungle, propelled the long-sought passage in 1906 of the Pure Fuod 

and Dmgs Act and the Meut inspection Act. These two federal statutes were adrninistered initially 

by the USDA? Since 1927, the Food and Dnig Administration (FDA) has had pnmacy 

responsibility for food safety. In 1938, the FDA's powers were considenbly increased through 

legislative amenciments that produced the FeJeral Food, Dnrg. and Cosmetic Act, which remains 

the basis for its authority. The 1938 legislation was prompted by an episode of the sale of a new 

"Wonder dmg" that had not been adequately tested. The drug fatally poisoned 107 people. At that 

time, labelling requirements listing the ingredients in some foods were introduced, although they 

were seldom followed." Until 1958, FDA relied rnainly on its postmarket enforcement provisions, 

which date back to the initial 1906 legislation, to secure food safety by penalizing adulteration once 

it was discovered. Amendments in the 1950s and 1960s introduced premarket food safety 

assessrnent of certain substances such as food additives and pesticide residues. These rneasures 

place the onus on producers to ensure the foods they sel1 are safe and to take the initiative of 

consulting informally with the FDA when they are unsure about the safety and regulatory status of 

a new food or food ingredient Under these provisions, many food ingredients are classified as 

"gened 1 y recognized as safe" (GRAS) and are ihus exempted From premarket clearance. 

Historically, the FDA did not nonnally conduct pre-market safety assessments of foods 

derived from new plant varieties. Many of these foods were being consumed long before the FDA 

existed. Their safety has been considered by the FDA to be proven based on decades, if not 

centuries, of human consurnpti~n.~ As well, it has been assumed that plant breeden would assess 

food safety through their observations about the traits of the new varieties. In some cases where 

plants were known to pose safety concerns, such as potatoes which contain varying Ievels of a 

Burkholz (1994). 
6' See Table 1-4 for key events in the history of federal food regulation. 
" WWodicka (1 996). 
" United States. Food and Dmg Administration (1 992). 



toxic substance. tests would be canied out specifically for food safety assessment. The FDA did 

make an attempt to regulate new plant varieties in the early 1970s, recognizing that increasingly 

sophisticated breeding methods were sometimes producing significant altentions in the 

composition of the food denved from the new varieties." The agency was concemed that new 

varieties might have significant decreases in nutritional value or significant increases in toxin 

levels. In 197 1, regulations were passed stating that a significant decrease in nutrients of 20 per 

cent or more or an increase in toxin levels of I O  per cent or more would be grounds for review. 

The measure met with a great deal of resistance, particularly from the agricultunl research 

community and the seed industry. Opponents noted that the lack of basic knowledge about toxin 

and nutrient levels in food crops would make the measure difficult tu implement. To ease 

implementation, a task force bringing together the USDA, the FDA, and the food industry made 

recommendations, which included a list of crops for which nutrient levels should be monitored. 

The Arnerican Seed Trade Association, the Crop Science Society of America, and the National 

Council of Commercial Plant Breeders harshly criticized the recornrnendations. Their 

representatives claimed the measures would jeopardize research in plant breeding and would result 

in the FDA imposing nutritional requirements on other products. A National Academy of Sciences 

task force added to the criticism, describing the regulations as ''unsound, impractical, and 

regressive", in part because of the ongoing lack of data on which to base them. It appears that the 

strong opposition had its intended effect because the FDA had not established mandatory 

monitoring nor enforced these regulations as of early 1984. Subsequently, however, this effort 

did provide a M i n g  point for the regulation of genetiallyengineered plant varieties. 

The FDA has an established tradition of tuming to outside experts for scientific advice on 

food safety issues. The resources within the massive Arnerican food industry have encouraged the 

FDA, faced with inadequate fuiancial and scientific means to fülfil its immense mandate, to seek to 

secure industq cooperation and assistance. For example, when the US Congress passed the Food 

Additives Amendment in 1958, the question was raised of whether some food additives that were 

already in use could be considered "generally recognized as safé" (GRAS) and exernpted from 

premarket review. The FDA made up a list of potential GRAS substances and sweyed outside 

experts to see if they agreed Jasanoff notes that the FDA has generally had problems attracting 

" See Kloppenburg IR (1 988): 127 and Doyle (1 985): 147-1 53. 



and keeping highlyqualified scientists, which encourages reliance on outside experts. It is 

perpetually understaffed in proportion to its mandate. She argues that its extensive use of expert 

advisory cornmittees since the late 1960s illustntes the FDA's awareness that its regulatory efforts 

require legitimation From the wider scientific communityn In 1970, when the White House asked 

For a review of al1 GRAS substances, the FDA gave the Federation of American Societies for 

Expenmental Biology a contract to do the massive study, which took ten years. Paticularly since 

the 1950s, the FDA's mandate has been pursued in a context of constant scrutiny by the industries 

it regulates and by consumer advocates, further increasing its challenges. It operates under the 

simuitaneous expectations that it will protect public health effectively and minimize the regulatory 

burden? 

As in Canada, American federal food labelling policy has focused Iargely on the goal of 

market regulation rather than ensuring food safety. Prior to 1973, much of food labelling policy 

was intended to protect fair cornpetition by providing consumen with adequate information to 

assist their buying choices rather than information about the qualities of a product. For example, 

an amendment in 19 13 required that the quantity be stated on a label. In 1938, labels had to 

include a food's common narne, its net weight and ingredients, and could not make false or 

misleading statements. In 1966, the federal Fair Puckngng and Lahding Act was introduced to 

ensure that goods sold in inteatate commerce were labelled accurately so that consumers could 

make comparisons. Since 1973, there has been more attention to the appropriate use of labelling to 

make nutritional and health claims, shifling the focus somewhat toward a science-based ment 

assessrnent and away fiom a solely market-based ment assessrnent. Labelling policy in the late 

1990s requires disclosure of information that is "material" to claims made or suggested about the 

product and the results of its use, but does not require information on the bais of the 'bconsumers' 

desire to know"." 

'' Jasanoff ( I W O ) :  153. 
" Burkholz (1 994): 6. 
'' United Shtes. Food and Dmg Administration (1 FU), United States. Food and h g  Administration, Center for 
Food Safety and Applied Nutrition (1 995)- 



Comparing Policy Legacies in the Regulation of New Plant Varieties 

In comparing Canadian and American policy Iegacies in reguiating the sale and use of new 

plant varieties, the notable differences are similar to those found in agricultural research policy 

legacies (see Table 1-5). Regulation in Canada has been centralized at the federal level. The seed 

industry and state oficials worked together on issues of seed certification and variety registntion 

in a cooperative concertation-style relationship that consistently improved the quality of major 

crops. The variety registration system, in particular, institutionalized the programmatic idea of 

science-based ment assessment. Evaluation of varieties was done through a science-based 

process, specifically through the conduct of trials and appraisal by public sector crop experts. 

State capacity and state autonomy at the federal level were enhanced by the productive relationship 

with the seed industry and bolstered by access to scientific resources in the public sector. This 

situation furthered the interests of the agricultural economy generally by building Canada's 

reputation for quality commodities, which cm be seen as a public good. It also enhanced the 

reptation of public plant breeders by ensuring that varieties met ever-increasing quality standards. 

It likely deterred pnvate interests from pursuing plant breeding, since variety registration 

requirments made plant breeding a more difficult endeavour with no assurance of a retum on 

investment. The low levels of private research activity in major crops combined with institutional 

inertia also appears to explain why the variety registration system did not face challenges powemil 

enough to have resulted in policy change pnor to 1973. 

In contrast, in the US, efforts within the public sector to regulate seed and plant variety 

quality occurred mostly at the state level, reflecting the decentralization of the agricultural research 

system. From the 1930s on, these efforts were contested by pnvate interests." By the 1970s, the 

seed industry had succeeded in securing noticeable reductions in public effom to produce finished 

plant varieties, thus weakening one policy instrument that could establish minimum quality 

requirements. The introduction and strengthening of intellectual property rights (IPRs) throughout 

the century helped to institutionalize market-based ment assessment at the expense of science-based 

ment assessment. As with agricultural research policy, it appears that the American state has been 

" It should also be noted that one of the Ieading seed corn firms, Pioneer, w u  started by Henry A. Wallace who was 
subsequently secretary of agriculture h m  1933 to 1940, and vice-president h m  194 1 to 1945. Fitzgerald says that 
WaIlace's influence in national agriculture policy was probably unpamlfeled during the 1 930s. See Fitzgenld 
(1990): 4. 



more vulnerable to societal pressures than its Canadian counterpart. State-level efforts to 

incorporate performance standards into critena for development of new varieties were mimped by 

the preferences of the seed industry and reinforced by the Federal decision to provide IPRs. 

The lack of efforts in both countnes to regulate new plant varieties on the issues of food 

safety and labelling Iimits us to drawing a general comparison on food safety and labelling policy. 

The comparison suggests that Canadian and Amencan food regdaton have been hampered by a 

lack of capacity and autonomy, making them somewhat vulnerable to pressures from the Food 

industry. Authority for food safety and food labelling is hgmented across several departments 

and statutes in both countries. Combined with the lack of universal food safety assessment 

measures, bis fragmentation wbich sometimes has s-parated standard-setting and enforcement 

capabilities weakens state capacity. Fragmentation has been blamed for reducing the effectiveness 

of Federal food safety efforts. such as Health Canada's inability to ensure whether food safety 

provisions were being applied fully and effectively." Although Health Canada and the FDA hold 

mandates to protect human health by puauing food safety, the adoption of premarket food safety 

assessment measures appears to have been episodic and reactive. Regulatory authority has existed 

and been expanded over time, but capacity has not kept pace with a lack of financial and scientific 

resources. Autonorny may also have been jeopardized by the use of extemal advisory bodies at the 

domestic and international Ievels and reliuice on industry cooperation. The FDA's ill-fated attempt 

in the early 1970s to regulate new plant varieties for food safety illustrates both the lack of 

scientific capacity, in tems of a database on nutrient and toxin levels, and a lack of autonomy, in 

that the agency backed away from implementing and enforcing its regulations. In Canada, the 

absence of efforts to regulate new plant varieties for food safety pnor to genetic engineering 

implies that the department defemd to the judgment of plant breeders. Finally, the evolution of 

food labelling policy suggests that, up to 1973, institutional fragmentation and the dominant policy 

goal of market regulation restricted state capacity and autonomy and the potential to pursue 

'' Canada Auditor G a d  of Canada (1994). However, the estabtishrnent of the Canadian Food inspection Agency 
in 1997 wris expected to remedy some of these Us. On the US, see United States. Generai Accounting Offlce 
(1 99%) and United States. General Accounting Offke (1 996a). For example, the USDA is reqonsible for the 
safety of meat and puulûy pducts, w M e  the EPA is responsibIe for setting tolerance Ievels for pesticide residues. 



consumer protection on safety or quality grounds? 

The comparison of regulation of new plant varieties in Canada and the US indicates that 

federal state capacity and autonomy are enhanced when there is adequate in-house research 

capacity, scientific resources are centralized, and institutionaiized ideas and policy instruments are 

more science-based than market-based (see Table 1-6). In Canada, these conditions existed 

historically for the regulation of the sale and use of new plant varieties, but not for food safety or 

labelling regulation. In the US, the decentnlization of agricultural research weakened state 

capacity and autonomy at the fedenl level. Capacity and autonomy were Further eroded by the 

increasing role of the pnvate sector and entrenchment of market-based programmatic ideas. In 

food safety and labelling regulation, state capacity and autonomy have been contingent historically 

not so much on legal authorities, but on the location of scientific resources in the form of food 

science expertise. 

Conclusion 

The policy networks that emerged in the 1980s in Canada and the US in response to issues 

arising from the commercialization of geneticallyengineered plant varieties were built on the 

foundation of relevant policy legacies in agricultural research and regulation. This chapter has 

exarnined these policy legacies to establish the starting points for the policy networks surrounding 

environmental release, food safety assessrnent, and labelling of foods containing genetically- 

engineered plants. It has focused on gauging their expected effects on state capacity and autonomy 

within the policy networks. Further, the identification of ideas instititutionalized within policy 

legacies pemits conclusions about the ways in which these ideas may pnvilege some members or 

encourage patterns of exchange that shape the nature of the policy network. 

The nature of policy legacies in agricultural research and regulation suggests that we should 

expect to find relatively high state capacity and autonomy within the Canadian environmental 

release policy network. The dominant role of the federal public sector in plant breeding and in the 

regulation of new plant varieties combined with the institutionaiization of science-driven innovation 

and science-based ment assessrnent resulted in a cwperatwe concertation-style relationship 
However, in more ment years, with increasing consumer sophistication and mterest in nutrition, there have been 

more animateci stniggles between regdatory oficids and the food industry over daims rejpding fat content and 
hedth benefits. See, for example, Burkhoiz (1994) on the FDA's stniggle to reguiate heaîth daims on food labels. 



between seed growers, plant breeders, and federal regulators. Agricultunl research and regulation 

policies were intended ultimately to pmmote development of the agricultural economy, but 

institutional arrangements and the prominence of science as an idea in policy choices enhanced the 

capacity and autonomy of regulators and federal public sector researchers. The concentration of 

relevant scientific expertise in the fedeni public sector suggests that it would be dificuit for 

societal interests to challenge the inertia of these policy legacies. 

In contnst, Arnerican policy Iegacies have hampered state capacity and the exercise of 

autonomy in developing agricultunl research and regulation policies, leaving the state more 

vulnerable than its Canadian counterpart to societal pressures. The decentralized structure of 

agricultunl research and efforts at regulation of new plant varieties positioned fedenl state actors 

as a weak player among many others and denied any actor a dominant role based on clairns of 

scientific expertise. The growing involvement of the pnvate sector in plant breeding contributed to 

the institutionalization of market-driven innovation and market-based ment assessment, diluting 

science as a programmatic idea. This combination of ideas privileged the pnvate sector and 

restricted state capacity by limiting the scope of its involvement. Carried forward, these policy 

legacies would be expected to provide advantage to the pnvate sector and help to explain low levels 

of state capacity and autonomy. 

Food safety policy legacies in Canada and the US do not differ as markedly as those 

relevant to environmental release. Undismpted, these policy legacies would be expected to favour 

industry actors and other actors with relevant scientific expertise. In both countnes, the 

fragmentation of authority within and across Ievels of govemment has reduced state capacity 

historically. The lack of capacity and autonomy is illustrated by the fùlfilment of the food safety 

mandate of regulators in a somewhat haphazard and reactive manner. The dominance of market- 

based guiding and programmatic ideas (policy goals) histoncally privileged industry acton. The 

reliance at times on science as a pmgrammatic idea, as for selective premarket food safety 

assessment provisions for specific products, also made the possession of scientific expertise an 

important resource. State capacity has also been restricted by a lack of financial and scientific 

resources. The lack of adequate in-house scientific expetise has encouraged consultation and 

cooperation with industry during policy making. The few differences in the policy legacies 

between the hKo countnes are found largely in the sources of extemal scientific expertise that 



regulaton have relied on traditionally. In Canada, food safety regulators consistently monitored 

decisions in food safety regulation in other countries and often relied for guidance on scientific 

consensus developed elsewhere, especially by international institutions such as those under the 

auspices of the United Nations. In the US, regulators had the mixed blessing of the growing 

wealth during the twentieth century of domestic food science expertise within industry and 

academic institutions. While there was ample expertise available, its location may have made it 

more difficult for regulaton to exercise autonomy. Finally, the highly similar labelling policy 

legacies in the two countries have provided little advantage to state actors and tend to privilege the 

private sector. Authority has been fiagmented and there has been a heavy, almost exclusive, 

reliance on market-based ideas. 

In the absence of challenge fiom new ideas or of institutional reamgement, these policy 

legacies would be expected to shape problem definitions and policy choices in subsequent policy 

making through the inertia they contriiute to new policy networks. For example, in the case of 

environmental release in Canada, which added a new dimension to the existing scope of regulation 

of the sale and use of new plant varieties, one would expect policy choices to pursue economic 

goals such as competitiveness and market regulation and use science as programmatic idea. Those 

with scientific expertise within the policy network, such as public sector plant breeders, would 

have the initial advantage. Within the American policy network surrounding environmental 

release, policy choices would rely more heavily on market-based guiding and prognmmatic ideas, 

providing a greater advantage to the private sector. In food safety policy networks in both 

countries, the combination of market- and science-based ideas would be expected to provide an 

advantage to the private sector while also making the possession of' scientific expertise an important 

resource. However, the distinct reliance in Canada on foreign and international sources of 

expertise might enhance state capacity and autonomy and dilute the influence of the domestic food 

industry. The differing policy legacies in environmental release across the two countries compared 

to the vimially identical legacies in labelling and similar legacies in food safety suggest that if 

policy legacies have influenced subsequent policy choices, we will find the most difference in the 

two countries' responses to environmental release, less difference in food safety, and litîle, if any. 

difference in food labelling. The inertia of policy legacies is, of course, contingent on whether 

they are challenge& diluted or replaced by new ideas, institutional arrangements, and interests 



during subsequent policy making. 



1-1 
&vicultural research f u n d i u  Canada 

A. FEDERAL FUNDING AND EFFORT 

Federal government personnel engaged in 
research and development activities, 1975-76 
to 1996-97, department of agriculture (person- 
years) '  

(in natu rai sciences j 
1975-76 3994 
(in natural sciences and engineering) 
1980-8 1 3788 
198 1-82 3887 
1982-83 39 16 
1983 -84 4804 
1984-85 4727 
1985-86 4593 
I986-87 4425 
1987-88 4380 

(in rcsearch and development) 
1987-88 3627 
1988-89 3604 
1989-90 3539 
1990-9 1 3453 
199 1-92 3251 
1992-93 329 1 
1993-94 3327 
1994-95 3244 
1995-96 2980 
1996-97 2783 

Canada Statistics Canada (1983); Canada Statistics 
Canada(1988); and Canada. Statistics Canada (1996). 

Spending by federal department of agriculture 
on natural sciences 1 research and development, 
1976-98 (unadjusted, $millions)' 

(natuml sciences) 
1936-77 : t7 
1980-8 1 171 
1983-84 265 
1984-85 29 2 
(tesearch and development) 

Spending by federal department of agriculture 
on research and development, 1890-1985, 
(constant 1984 dollars, $thousands)' 

= Canada Statistics Canada (1984); Canada. Statistics 
Canada (1994); and Canada. Statistics Canada (1 997b). 
' See Anstey (1986): 405. 



B. PUBLIC SECTOR ALLOCATION OF AGRICUCTURAL RESEARCH EFFORT' 

Shares of total of "professional full-time equivalent" employees, 1991 and 1996, 
within the public sector 

Federal Provincial Univers i ty  Total 
199 1 IO24 (44%) 157 (7%) 1 1 23 (49%) 2304 
1996 8 15 (37%) 277 (13%) 1125 (51%) 2218 

Efforts by product area by "professional full-time equivalent" employees, 1991 and 1996, 
within the public sector 

Food and nutrition Plant breeding 
199 1 311 169 
1996 28 8 263 

Canadian A@-Food Research CoÜnci 1 (I996). 



CANADA' 

B1.E 1-2 
Kev historical events. avricuItural research ~oIicv. funtil 19731 

1 8 5 9  
First school of agriculnire established in Canada (in 
Quebec). 

1 8 6 8  
Craiian of kderal Ucpartnent of agriculture. 

1 8 8 6  
Federal government passes the Experirnental Fann Station 
Act to create the ExperimentaI Farm Systern, which expands 
over the next few decades. 

1 9 3 2  
Establishment of the Associate Cornmittee on Agricultural 
Research by the Nationai Research Courtcil. Dissolved 
upon creation of the National Advisory Committee on 
Agricultwai Services by the ftdenl department of agriculture 
in 1935 (renamed Canadian Agricultural Services 
Coordinating Committee in 1965) to coordinate and advise 
the agricultural research effort. 

1 9 3 7  
Creation of the Science Service within the federa1 
agricultural research institution to separate "more 
scientific" basic research from the applied research 
conducted at experimental f m s  and research stations. 

1 9 5 9  
Science Service and experimentaI farms reunited under the 
Research Branch to encourage greater cofIaboration. 
Responsibility for reseatch project selection decentralized 
within the federal effort, rnoved from discipline divisions in 
Ottawa, and given to research station directors. 

' Canada Agriculture Canada. Research Branch (1985), 
Anstey (1986). and Guitard (1985). 

UNITED STATES' 

1857 
First experimental station for agriculture established in 
Michigan. 

1862 
Creation of federal departrnenc of agriculture. 

,Vurr;'!! Ac: paxcd 5; :hc fedcxl gu*:emmtnt to b nive sata 
iand to sel1 for the purpose of establishing land-gnnt 
colleges to provide instruction in agricultural sciences md 
other practical rnatters. 

1 8 8 7  
Hatclt Act passed by the federal governrncnt to grant lands 
for the establishment of state agriculture experimcnt 
stations. 

1 9 1 4  
Smith-laver Act passed by the federal government to create 
the Cooperative Agricultural Extension Service to impmve 
technology transfer. 

1 9 3 0  
Plant Patent Act passed by federal government It applies to 
asexually reproduced variecies except those reproduced by 
tuben (e-g. potatoes) and protects many fruit, nut, and 
ornamental plants. Major food crops are exempted. 

1 9 6 6  
Release of A Narionai Program of Research for Agriculîure, 
sponsored by USDA and the National Association of State 
Universiu'es and Land Grant Colleges. First time that the 
land grant cornmunity, the USDA, and the private sector 
work togecher on a comprehensive evaluation and planning 
effort, 

1970 
Federal government passes Plant Variery Protection Act to 
pmtect varieties reproduced by seed. Excludes hybrids, 
some vegetable cmps, bacteria, and fungi. 

* 
United States. Depamnent of Agriculture (undateci b), Soule 

and Piper (19921, and Marcus (1987). 



LE 1-3 
cultural r e u c h  fundi 

A. FEDERAL FUNDiNG AND EFFORT 

Federal funding for state agricultural experiment stations, 
1975, 1985, and 1994 ($miIlions US)' 

1 9 7 5  1 9 8 5  1 9 9 4  
USDA formula fun& SI (58%) i88 (51 96) 2 14 (30%) 
Projcct support 

USDA cornpetitive grants O t2 (3%) 63 (9%) 
USDA special grants 10 (896) 20 (6%) 69 (1 0%) 
USDA contracts. other 12 (8%) 37 (10%) 87 (12%) 
O ther federal' 35 (26%) i l 2  (31%) 270 (38%) 

Total federat support 138 369 703 

Federal funding for agticultura1 research, from National Institutes of Health (NIH) and the 
National Science Foundation (NSF), 1972-1992 ($ milIions US, nominal dollars)' 

NTH NSF 
1972 5.8 4.5 
1977 10.4 10.6 
1982 10.5 15.2 
1987 18.2 19.0 
1992 34.1 24.6 

B. FUNDING FOR STATE AGRICULTURAL RESEARCEI 

Sources of support for research activities nt the 1862 and 1890 Institutions and Related Colleges, 
and Schools of Forestry and Veterinary Medicine, 1972-1992 ($millions US)' 

Federal State Private Total 

C. PRNATE SPENDING ON AGRICULTURAL RESEARCH 

Expenditures by product areas, 1960-1992, ($millions US, n0rnina1)~ 
Food and kindred products Plant breeding Total agriculture 

' Fuglie et al. (1996): Table 2, p. 16 
Includes National Institutes of Health. National Science Foundation, US Agency for International Development. 

Department of Defense, Department of Energy, and other non-USDA federal agencies. 
' National Research Council (1996): 82, 
' National Research Council (1996): 76. 
' Fuglie et al. (1996): Table IO, p. 37 



TABLE 1-4 
d safetv and label lin^. (II FederaI r e ~ u l a t o r v  ~ o l i c v  events. foo ntil 19731 

1875 
First federal legislation containing provisions to analyze 18 8  0 
and seize food in the effort to rcduce adulteration. US Chief Chcmist Peter Collier recommends a national food 

and dmg law to combat adulteration, Over the next twenty- 
1885 five yem, more than LOO laws are intmduccd in Congress. 
First food and dnig labontory. None passes untiI 1906. 

1 9 0 0  
Ccntralization of labontory analysis efforts. 1 9 0 2  

Congress suppks funding for the establishment of food 
standards. 

1906  
First fedenI Iegislation passes, prohibiting interstate 
commerce in misbranded and adulterated foods, drinks and 
drugs. 

1907  
First ccrtified colour regdations listing additives suitable 
for use in food, which were rcquested by manufacturers. 

1 9  0 9  
Advisory board estabIished for creation of food standards. 

1 9 1 5  
Establishment of regional labs. 

1913  
Amendment passed to require quantity of contents to be 
stated on food packages. 

1 9 1 9  
Establishment of fedenl Department of Health. 

Trans fer of adminis tration of Fetlilizer A cr and Commercial 
Feeding Stuffs Acr to Department of Agriculture. 

1 9 2 0  
New Food and Drugs Acr replaces adukeration legislation, 
Iays down genera1 principles. and Ieaves detaiis to 19 2 7  
regdation. Legislation dmws the distinction between The Food, Dmg, and Insecticide Administration is crcated as 
adulteration (contents) and misbranding (labelling). a separate agency, which becornes the Food and Dmg 

Administration (FDA) in 1930. 
End of practice of pubiishing names of manufacturers and 
remilers found with addterated foods. 

' Davidson (1949) and (1950); and Canada Department of 
National Health and Welfare. Food and Dmg Directorate 
(1966). United States. Food and Dnig Administration (1995). 



CANADA UNITED STATES 

1 9 3 9  
Food and Dmgs Acr amended to make it an offence to 
advertise food or dmgs in zi rnanner likeiy to create 
erroneous impressions, in responsc to growing clairns 
about vitamins, miracle cures, and other products. 

1 9 4 5  
Advertising and Labels Division established within 
deparmient of health to review labels and advertising of al1 
kinds, revives earfier practice of ofkring opinion on dnft 
advertising scripts and labels. Houses inspection service 
beginning i n  1946. 

1957 
Consumer Division within the Food and Drug Directorate 
established. 

1 9 6 4  
Advisory Council of Consumers established. 

Food additives safety assessrnent measures introduced. 

1 9 6 9  
Responsibility for economic fraud and labelling, inspection 
at retail level, approval of advertising, and other duties 
cransierreci h m  federal health department to the Department 
of Consumer and Corponte Affairs upon its establishment. 

1938 
Renewal of national food Iaw through passage of the Federal 
Food, Dmg, und Cosmetic Act. 

Labelling requirements added such as common name, net 
weight, name and address of manufacturer. Prohibition of 
fabe or misleading daims on iabels. 

1940  
FD.4 transferred f r m  the Deparment of A@xlÉure to the 
Federal Security Agency when it is decided that the emphasis 
of food regdation should be less on agriculture and more on 
health. 

1 9 5 1  
The Delaney cornmittee begins to investigate the safety of 
chemicals in foods and cosmetics. which later results in 
premarket safety assessrnent measures regulating the use of 
food additives and setting toietances for pesticide residues. 

1 9  5 2 
FDA appoints "consumer consultants" to improve 
communications with consurnets. 

1958  
The Food Additives Amendment is passed, which places the 
onus on manufacturers to demonstrate the safety of new food 
additives. The Delaney cause prevents approval of any food 
additive with carcinogenic effects in humans or animals. 

1960  
The Colot Additive Amendments passed, with sirnikir 
provisions to the Food Additives Amendment. 

1966 
Passage of Fair Packaging and Labeling Act. It requires 
honest and informative labelling for ;il1 consumer products 
in interstate commerce. FDA enforces the provisions on 
foods, drugs, cosmetics, and medical devices. 

1 9 7 0  
Setting of pesticide tolerances transferred to the new 
Environmental Protection Agency. 



TABLE 1-5 
Policv levacies for d a  loev r e ~  

AGRICULTURAL RJBEARCH POLICY (INNOVATION)-CROP AGRICULTURE 
INSTITUTIONAL IDEAS LOCATION OF SCIENTIFIC EXPERTISE 

CANADA centralized science public (mostly federal) 
UNlTEDST'AES decentralized science / market public / private (especially since 1930s) 

PATTJIRNS OF EXCHANGE 
CANADA pubIic dominant 
L L \ ( I  STATES püblic-priüatc conflic: 

SALE / USE OF NEW PLANT VARLETES 
INSTITUTTONAL IDEAS LOCATION OF SCIENTIFIC EXPERTISE 

CANADA centralized science public (fedenl) 
WïïED ETATES decentralized science / market private / public 

PATTERNS OF EXCHANGE 
CANADA public dominant / privace cooperative 
LJNlTED STATES public-private conflict 

FOOD SAFETY 
INSTITUTIONAL IDEAS LOCATION OF SCIENTIFIC EXf ERTISE 

CANADA fedetal fragmented / shared market / science privatc / international / public 
üNiïED STATES fedenl fragmented / shared market / science private / public 

PATTERNS OF EXCHANGE 
CANADA public-private cooperation 
üNïED STATES public-private cooperation 

LABELLING OF FOOD PRODUCTS 
INSTITUTIONAL IDEAS 

CANADA federal fragmentcd / shared market 
UNITED STATES federal fragmcnted / shared market 

PATTERNS OF EXCHANGE 
alternating cooperation and conflict 
altemating cooperation and conflict 



TABLE 1-6 
Market versus science as ideas in ~ o l i c v  makiqg 

MARKET SCIENCE 

INNOVATION profitability 
(what criteria drive innovation) short- term 

MERIT ASSESSMENT consumer choice 
(basis on which product is 
evaluated and by whom) 

EXPECTED EFFECT OF erosion 
CHOICE OF POLICY 
INSTRWNTS ON 
STATE CAPACITY 1 
AUTONOMY 

advancernent of science 
longer-tenn goAs can be pursued 

expert evaluation 

depends on location of scientific expertise 



CHAPTER TWO 
CONTEMPORARY POLICY BOUNDARIES; 

AGRICULTURAL RESEARCH AND REGULATION, 1973-1998 

Just as policy legacies may charnel policy making in certain directions, contempoq 

policy making in related areas can establish boundaries. When interdependence exists between two 

policy areas, as is the case with agriculturai research and regulation policies, developments in one 

may place limits on policy choices in the other. Policy making boundaries can also be established 

by the existing policy context. Policy making on specific issues is often nested in broader policies 

and built on responses to similar issues, shaped by the ideas embedded in the institutional 

structures created by these policy choices. 

This chapter describes developments in agricultural research policy in Canada and the 

United States between 1973 and 1998, focusing on the federal level and plant agriculture. Tnese 

developments were coincident with efforts to d a regulatory response to agriculnual applications 

of genetic engineering. The environment for public agricultural research changed drarnatically in 

both countries during this period, both prompting and responding to policy innovation. More so in 

Canada than in the US, long-institutionalized programmatic ideas and the interests they privileged 

were chdlenged and somewhat displaced. 

The chapter next explores the policy boundaries set by the initial federal regulatory 

response to genetic engineering in both countries in the 1970s. Policy choices made at that time, 

which focused on the safety of working with genetically-engineered organisms within laboratones, 

provided a starting point for absequent regulation. The lab safety guidelines of the 1970s did not 

reflect or respond to the larger debate swirling around the development of genetic engineering, 

which pondered ethical and socioeconomic issues.' Subsequent regulation included the 

overarching federal "regulatory frameworks" for biotechnology that each country chose to develop 

in the mid-1980s. By the early 1980s, as the biotechnology industry started to grow rapidly, 

pressures to use regulation to pursue economic goals had increased as the ascent of the public 
' Plein (1  990) argues that the debate over genetic engineering in the US has passed through three distinct phases. 
n ie  initiai debate, h m  the late 1960s to the earIy 1970s, focuseci on the theoretical potential of genetic engineering 
and, in partidar, the ethics of using these techniques on humans. The second phase began as theory moved into 
reality, and was distinguished by a focus on h d t h  and environmental safety concems, from the mid- to Iate 1970s. 
hto the 1980s, the economic dimensions dominated the debate, Although PIein characterizes these phases as 
distinct, the debates underliniag each of them continued in the 1990s, resulting in biotechnoIogyYs ssatus as a multi- 
issue poiïcy area. Debate in Canada has been much more within closed circles historicalIy, but has a similar mutti- 
issue character. 

73 
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philosophy of technological neoliberalism intersected with the existing focus of safety entrenched 

by the lab safety guidelines.' The ideas institutionalized in these regulatory frameworks placed 

boundaries on the policy responses to narrower issues such as those provoked by the 

commercialization of genetically-engineered plants: environmental safety assessment, and safety 

assessment and labelling of foods produced fkom these plants. Regulatory oversight was virtually 

inevitable given the precedent set by the lab safety guidelines; the battle in the 1980s and 1990s 

was to be not so much over whether there should be regulation of biotechnology products, but 

what its goals and methods would be. 

AGRICULTURAL RESEARCH POLICY, 1973-1998: 
INNOVATION UNDER PRESSURE 

Given the diverse and important linkages between research and regulation, an 

understanding of agricultural research policy and its context allows us to identiS, the boundaries 

they m q  place on regulatory policy making. Regulation may affect the progress of researchers 

and their research priorities; at the same time, researchers are called on by regulatory oficials to 

define problems and provide data on which regulatory responses are based. When researchers are 

located within the same public institution as regulatory oficials, state capacity to regulate may be 

enhanced. In fact, while agricultural biotechnology is oflen portrayed as the product of large 

multinational firms, the public sector in both countries played a fimdamental role in encouraging its 

development by providing fùnding for research. This reality raises the potential for a conflict of 

interest between public research and regulatory goals. Researchers working in the pnvate sector 

also have vested interests, including heightened pressures to commercialize their results so as to 

produce a return on the significant investment of time and resources. A reliance on their data as the 

central bais  for regulation may weaken state capacity. 

Canada 

In Canada, there was a bnef flurry of debate over the future of the public agricultural 

research system in the early 1970s, but calls to decentralize the research effort and increase pnvate 
' The concept ''technological neoIiberalismn describes the public philosophy ascendant in Canada and the US through 
the 1980s and 1990s which pmmotes the goal of international competitiveness. [t ctaims that the achievement of 
econornic growth is contingent on securing international competitiveness and that the mest route to such 
competitiveness is to be found through technological innovation and rnarket-based policy instruments. 
TechnoIogical neolibenlism cornes equipped with its own programmatic ideas which arguably increases its 
mfluence. This description relies heaviiy on the technological Iibenlism describai in Manzer (1994). 
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sector input into policy making went unheeded. However, From the mid-1980s on, a steady 

Stream of extemal and intemal reviews and policy statements provided the momenturn for policy 

innovation that altered the mix of policy instruments and policy goals (see Table 2-1). The 

recommendations that emerged fiom this unprecedented scrutiny included increasing the role of the 

pnvate sector in setting research priorities and conducting research, increasing collaboration 

between the private and public sectors in a more formal way, ensuring research met stated policy 

goals such as competitiveness, and moving toward market-based policy instruments. 

Innovation in federal agricultural research policy in Canada focused on introducing policy 

instruments that would heighten responsiveness to market signals. In 1990, for example, the 

federal govemment introduced a market-based policy instrument by passing legislation providing 

plant breeders' rights (PBR). PBR are a form of intellectual property nghts that provides exclusive 

rights to commercial exploitation of new plant varieties for up to eighteen years.' PBR are intended 

to stimulate pnvate sector investment in agricultural research, although they can also be used by the 

public sector. Unlike tax credits or direct research grants, PBR do not require significant amounts 

of govemment spending. Financial incentives corne instead from royalties and sales. Research 

activity is tied closely to market demand because financial reward is dependent on the degree of 

commercial success.' 

The passage of PBR underscored the new direction in Canadian agncultural research 

policy, reversing decades of societal resistance and govemment apathy on the matter of providing 

intellectual property rights to protect new plant varieties.' There was opposition to the exclusive 

ownership nghts that PBR would provide for plant vaneties that were hitheno regarded as  a 

collective resource and concern about the implications for control of the agri-food system. There 

had been periodic calls fiom the seed îndustry in Canada in support of some such measure since 

1925. In the 1970s, lobbying efforts increased as the Canadian Seed Growers' Association 

sponsored a conference at the University of Guelph in 197 1 that led to its members approving the 

concept of PBR in pnnciple. Agriculture Canada endorsed the idea in 1974. Draft legislation was 

drawn up in 1978 and introduced in 1980, but never debated. It was delayed by a combination of 

Set: Canada. Canadian Food Inspection Agency (1997) for an explmation of PBR 
' Canada. Agriculture Cana& Research Bmch (1 985). 

Resistance to PBRs came From a coalition that incIuded farm, labour, religious, and intemationai development 
organktions. The coalition was supported by the fderai New Democratic Party. 
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controversy and low political priority . But by 1990, with a mounting emphasis on encouraging 

technological innovation to secure competitiveness, the balance shifted in favour of its passage." 

Other aspects of policy innovation also provided incentives and mechanisms for the private 

sector to increase its role and influence within the Canadian agricultunl research effort. In 

particular, new institutional mechanisms increased private sector input into public research 

priof ties. Fint, in ! 9?4, the Canadian .4gricultunl Research Council (CNXC) was crcatcd to 

supplement ongoing coordination efforts within the agricultural research community and meet 

demands for increased representation of the interests of the users of agricultural research within the 

pnvate sector. Over time, the proportion of private sector representation within CARC and its 

committee system grew steadily. Half of its board membenhip came from the pnvate sector by the 

late 1990s. Second, in 1988, the Research Bnnch Advisory Cornmittee was established within the 

department of agriculture to increase private sector input into the research choices of the federal 

govemment.' Third, the Matching Investment Initiative (MII) was unveiled in 1995 by the 

department. This Research Branch prognm allows the pnvate sector to select reseuch projects 

and encourages formal public-private research partnenhips, with financing shared equally. The 

fedenl budget for the MU was $35-million for 1999-2000, to be matched to a total o f f  70-million 

by pnvate sector fùnds. Finally, cultural change was also occumng within the Research Branch 

during this penod. Researchen were encouraged to be more business-like, particularly in 

pursuing research that could be protected through proprietary measures. The longtirne pnctice of 

fieely dismbuting research results was sharply curtailed, partly as a result of the increasing number 

of forma1 and exclusive research partnerships with the private sector. 

Dunng this penod, from the mid-1980s through the 1 WOs, federal dominance in 

agriculhiral research began to erode. Funding reductions at the federal level were implemented in 

' Lesser (1988) argues that Canada's Se& Act did provide some of the protection that PBR has provided since its 
passage, which may in part explain delay in its adoption. For example, the Seeds Act discouraged copying of 
vririeties through k z  variety registntion system because it is not possible to register a neat copy, As well, variety 
owners have been able to protect their varieaes through the restriction of sales by varîety n m e  to pedigreed (higher 
quality) seeds and cm collect royalties in the transactions with seed growers. However, under the Seeds Act, plant 
breeders had to rely on the govemment for enforcement while with PBR, they can take action on their own. The 
Iack of PBR also m a t  that Canadian plant breeders could not expect their varieties to be protected outside of Canada 
because of the miprocd international system of plant mety protection, Similarly, Camdian producers were 
sometimes deprived of foreign varieties because of the reIuctance to sel1 them in a country without such provisions. 
As of early 1998,429 PBR certificates had been issueci for new plant varieties. 
' As of 1998, the cornmittee had fifteen mernbers, ten of thern from the private sector. 
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three waves between 1987 and 1998.' The federal department of agriculture cut its funding of 

research fiom $367-million in 1985-86 to $308-million in 1997-98, a reduction of 16 percent. 

Funding for the Research Branch, the centre of the in-house federal agricultural research effort, fell 

from $276.1 -million in 1995-96 to 8214.7-million by 1997-98, down 22 per cent.' To some 

extent, the significant drop in the nurnber of federal permanent research personnel, fiom 36 1 7 in 

1987-88 to 2783 in 1996-97. was countered by the growth of provincial and private investment. 

The result was a visible trend toward decentralization and privatization of agricultunl research.'O In 

the late 1990s, of the total $883-million spent in Canada on agricultunl research and technology 

transfer, the federal share was $3 1 1-million, the provincial share was $1 65-million, universities 

were spending $2 13-million, and industry was spending $194-million. These figures reveal that a 

high percentage of agncultural research in Canada was still publicly funded in the late 1990s, 

although pnvate fùnding of publicly-located research was growing. 

Much of the policy innovation in the 1980s and 1990s was in fact intended to boost pnvate 

sector investment and capacity in agricultural research, reflecting the growing popularity of the 

policy solutions of technological neoliberalism. As noted in Chapter One, private sector 

investment in agricultunl research in Canada was minimal histoncally compared to the substantial 

federal effort." In 1967, for exarnple, private sector invesmient was calculated at a mere 7.4 per 

cent of the total Canadian effort. In the early 1 WOs, the federal govemment-wide policy of "make 

or buy" resulted in the agriculture department's Research Bmch providing fùnding to the pnvate 

sector and other public sector research centres for short-terni contncts. By the mid- 1980s, this 

funding reached $ 9-million or 3.4 per cent of the Branch's $263-million budget. However, it was 

the combination of policy innovation and the lure of the potential of genetic engineering in the late 

1980s that finally prompted significant growth in private investment in agricultunl research in 

Canada." Most notably, pnvate investment in biotechnofogy research and development in the agri- 

* See Table 1-1. 
Canada AgicuIture and Agi-Food Canada (1 995j). 

'O It has always been difficult to gauge the total private investment in agricuirunl research. These figures corne from 
a ment effort to maure the agriculturai r e s m h  effort in Canada by the Canadian Agri-Food Research Council. 
Note that sorne university fùnding cornes from federai sources, such as NSERC. See Campbell (1 998) and Table 1 - 
1. Between 199 1 and 1996, there was a decrwse of four per cent in the total number of MI-time agiculturai 
rese3rchers in C m &  
" Guitard ( 1985): 45-46, Anstey (1 986): 104-5, 1 1 1-1 12, and Klein (1 985): 8-9, 
" This growth is more obvious in some research areas than others. In the breeding of new canota varieties, for 
example, private varieties now vastly outnumber pubiic varieties. See Kneen (1992). 
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food sector in Canada grew from $14.6-million in 1989 to $35.9-million in 1995." In research on 

agricultura1 biotechnology alone, spending grew from $7.4-million to $18.1-million. 

The pnvate sector was also encouraged by federal suppon, political and financial, of the 

emerging biotechnology industry." The federal govemment's proactive role was formalized 

through the 1983 National Biotechnology Shategy (NBS), which set out goals including the 

development of a strong resetvch infhstmcture to ensure that the economic and social henefits of 

genetiç engineering could be captured. The NBS identified plant development as a strategic 

priority and provided fedenl fùnding for reseanih in the pnvate and public secton. The National 

Research Council (NRC) was given the mandate to act as the lead fedenl agency on biotechnology 

research. Its Prairie Research Laboratory in Saskatoon, established in 1948, was renamed the 

Plant Biotechnology lnstitute (PBI) in 1983." 

As of 1983, the total Candian effort in crop biotechnology was relatively small, estimated 

at one hundred 'penon-years", including fi@ permanent s~ientists.'~ More than 90 per cent of this 

effort was based in the public sector. Dunng the late 1980s and early 1990s. federal funding for 

the PBI slowly increased, although with some loss in real ternis to inflation (see Table 2-4). More 

interestingly, reflecting the growing interest in the private sector and reductions in federal fünding, 

the PB1 went From funding extemal research to being a recipient of signifiant external funding 

fiom other sources. For example, in the mid-1980s, PB1 allocated about $1 -million annually for 

extemal research contracts. In 1987-88, that amount started to decline and funding From extemal 

sources climbed steadily, from $42-million in 1990-9 1 to $5.5-million in 1993-94. Much of this 

extemal fûnding supported guest researchers working at the PBI. The NRC attributed the decline 

in extemal research contracts to increased costs of contracted-out work compared to in-house costs 

' Canada. Statistics Canada (1 997a). 
" Comprehensive historiai sbtistics on public funding for agiculturd biotechnotogy in C m d a  do not appear to be 
available, During interviews, requests for such information were met with varying responses, including skepticism 
about the utility of such statistics and arguments about the difficulty of measurement. One oficid expiained that 
public researchers see biotechnology as a tool, not as a goal. Biotechnology is used to assist plant breeding and it 
is the pIant breeding effort that is measured, not the use of biotechnotogy. 
'' The Research Branch of the department of agiculture has &O spent considerable resources on intepting genetic 
engineering into its research progrrim. The PB1 has focused tmditionaiIy on the basic resemch of plant 
biotechnology, whiie Research Bmch resemhers have worked more on incorponthg these h i c  research results 
into new varieties. In 1998, an agriculture department officiai estirnated thrit the Resetirch Branch was ailocating 
about 25 percent of its crop research resources towatd biotechnology-based projects, or about $25-million (Cdn) a 
Y=. 
l6 Canadian Agricultunl Research Council(1983). 
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and the shortfalls in intemal budgets since 1986, which made it impossible to continue the PBI's 

short-lived "role of national distriiutor of plant biotechnology research investment"." Although the 

growth in private investment in plant biotechnology in Canada had become increasingly visible, 

seen in both its nsing contribution to underwriting the PBI's research effort and the rapid 

expansion of the agricultural biotechnology community in Saskatchewan, much of the expertise in 

plant biotechnology in Canada was still within the public sector as of the late 1990s.'' 

United States 

Vigorous debate over the ments and focus of public agricultural research in the US began 

in the 1970s and continued in the 1980s. The penod has been descnbed as that of the greatest 

controversy and adversity to date for the agricultunl research system.'" Of the senes of reports in 

the 1970s and 1980s that fuelled the debate (see Table 2-1)' some iook the agricultunl research 

system to task for failing to embrace the latest developments in biological research, particularly 

genetic engineering.'' For example, the 1982 Rockefeller Institute/ National Academy of Sciences 

(NAS) report, Science for Agtfc'ukre, criticized the US Department of Agriculture (USDA) for 

ineffective leadership, lack of a coherent tesearch stntegy, neglecting cutting-edge research, and 

for distnbuting funding according to political demands nther than on an assessrnent of need or 

retum. It argued for a more efficient allocation of resources, including reducing the number of 

federal facilities; and a move away From block fùnding to States toward cornpetitive grants which 

would provide more control over research pnority setting. It wamed that without these changes, 

the US would lose out on the opporhinities presented by agricultural biotechnology. In 1987, the 

National Research Council of the NAS issued a report focused exclusively on agricultunl 

" Canada. NationaI Research CounciI (1990): 45. 
'Versonal interviews with agiculturai researchers. 

See Hadwiger and Browne (1987) for a collection of essays inspireci by this time of challenge and transition. It 
was not the first time the merits of agicuItural research poticy were challengeci in the US. See Marcus ( 1  987) for a 
discussion of earIier debates dating back to the 1860s. M a y  factors conüibuted to the intense scmtiny and 
uncertainty about the system's fbture role beginning in the 1 WOs, including increased industnaiization and 
concentration in the agi-food industry; a changing mix of fimding for state agriculture experiment stations with 
more coming h m  the private sector and state govemments; incraed pressures for accountability; the declining nuai 
population and the resulting change in the client rnix for agricuiturai research, and the shift by some land-gant 
coIleges away frorn appiied reseatch towad basic 'high-tech" research. See Lacy and Busch (1989). 
'" See Kloppenburg JR (1988), Fuglie et al. (1996), Madden (1987), Doyle (1985), and Hightower (1973) for fitrther 
details. 



biotechnology." It called for a long-term increased federal cornmitment to agricultural 

biotechnology research, including reallocation of existing USDA fun& toward biotechnology 

research. It argued that the underfunding ofbasic research on plants and animals was slowing 

progress in biotechnology research and suggested that $500-million a year be set aside by the 

federal govemment to fund competitive grants for agricultural biotechnology research. It 

concluded that the lack of a significant public cornmitment to agiculturd biotechnology resexch 

could jeopardize the ''fhgile" Amencan competitive advantage in the technology. 

Innovation in fedenl agricultural research policy in the US between 1973 and 1998 carne in 

two key areas: first, the strengthening and broadening of intellectual property nghts (IPR), 

although more so through the courts than deliberate policy initiatives; and second, legislative 

measures to encourage public-pnvate partnerships and speed commercialization of public research 

results, in part by encouraging public researchers to use IPR provisions (see Table 2-2 for a 

chronology). Rernarkable change occuned in intellectual property protection for biological 

inventions through developments that allowed the granting of extremely broad rights." In 1980, 

the Supreme Court ruling in Diamond v. Chukrabarty found that a microorganism could be 

patented. The precedent was established that living things could now be patented on the basis that 

they had been intentionally altered by human activity. In 1985, a patent office ruling, Erparte 

Hibbrrd, found that utility patents could be gnnted for novel plant varieties. Utility patents, which 

provide broad and strong protection, began to be awarded for new plants, including seeds, plant 

parts, plant genes, and tissue culture, and for new breeds of animals (except h~rnans).~ 

Legislative measures adopted in 1980 and refined in 1986 encounged tighter links between 

" National R e s m h  Council. Cornmittee on a National Stntebry for Biot~hnology in Agriculture (1987): v. 
'' National Academy of Sciences (1996) and Lacy and Busch (1989). 
'' As of 1994,286 utility patents had been granted for plants or plants parts. See Fuglie et ai (1 996): 39, Utility 
patents are assessed on a standard of "obviousness". Obviousness is defuied as whether the claimed subject matter 
would have been obvious to a person of o rd inq  ski11 in the art at the time the invention was made. See National 
Academy of Sciences (1996). Opposition to these brmd patents is widespread and has been led by the Rurd 
Admcement Fund International (RAFI), a non-profit orgyiization that works on issues of ownership and 
conservation of genetic resources. There also has been considerable commotion in the agricultural biotechnology 
community because these broad patent rights are placing unprecedented restrictions on research Agmcetus, for 
example, held nghts in Europe to ai1 transgenic soybeans. More notably, it was given a patent in 1992 using a 
standard technique to gmetically engineer cotton, which in theory gave it rights to dl g&cally-engineered cotton. 
The courts are now being used to establish the extent of these rights. in the 1990s, there was constant Iitigation 
among wculturaI biotechnology finns. For example, Pioneer Hi-Bred has sued for patent infringernent by DeKaIb 
Genetics, and Mycogen and Monsanto have sued each other. 
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public and pnvate agricultural research efforts and contriiuted to culturai change." They reversed 

the traditional pnctice of widely and fieely distnbuting research results by allowing and 

encomging public sector researchers to use P R  provisions to protect their results. Public 

researchers were also able to establish cooperative research and development agreements 

(CRADAs) with private sector partners. Under CRADAs, pnvate sector parniers are promised the 

fint option to license research results as an increased incentive to enter into partnerships. In a 

1998 article, fedenl agricultural research oficial Richard Dunkle said the measure had altered "the 

focus, direction, and ultimate marketability of publicly-funded research"? Previousl y, with 

research results widely distriiuted, the private sector had been less enthusiastic about partnenhips 

with public researchers because there was no guarantee that the pnvate partner would benefit 

directly from its involvement. Dow Chemical Company official Bill Dowd described CRADAs in 

the sarne article as creating a 'hew relationship between pnvate and public secton" that has 

provided "ready access to basic research and the expertise of [USDA in-house] scientists", 

reducing Dow's research costs and permitting the pursuit of expensive research projects. He called 

CRADAs "a vehicle for vertical integntion of govemment, acadernia, and industry" that promotes 

the exchange of information on research, product development, and marketing, while speeding 

Congress also attempted to make fedenl funding for agncultunl research more responsive 

to the preferences of the users of the research by creating the National Agrîcultural Research and 

Extension Users Advisory Board in 1977. However, the declining effectiveness of this advisory 

board, particularly because of the lack of adequate fùnding, encouraged its merger with two other 

existing advisory bodies into the National Agricultural Research, Extension, Education, and 

Economics Advisory Board in 1996." The new board represents the broad specmirn of those 

interested in agricultural research policy and its results, including commodity, general fam, 

conservation, consumer and agriculhiral research organizations. 

National Academy of Sciences (1996). As well, the Plant Vaniiry Protection Act was fuie tuned in 1980 and 
1994, which strengthened the inteIIectud property protection provided by plant variety protection certificates. 
Between 1970 and 1994,3306 certificates were issued for new varieties. See Fugiie et aI. ( 1  996): 37, 
'' Lyons-Johnson (1998). Between I987 and 1995,500 CEUDAs were established in qgicuitural research and more 
than 200 licences based on the mearch resutts were granteci to the private sector. See United States. General 
Accounting Office (1997a). in 1994, the 227 active C W A s  had a value of $61 3-million (US). Fuglie et al. 
(1996): 56. 
'' United States. General Accountütg Office (1996b). 
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Meanwhile, the mix of funding for agricultural research changed in the US between 1973 

and 1998. Private investment in a@-food research grew significantly, including in plant breeding 

(see Table 1-3, C). In 1992, the pnvate sector spent $3.4-billion (US) on agricultural research, up 

from W64-million in 1970. As of 1992, of total spending on agricultunl research of about $6- 

billion (US), almost 60 per cent came from private sources, 25 per cent from the fedenl 

govemment, and 15 per cent From state govemments." The growth of private investment. spurred 

in part by the promise of genetic engineering, accelerated the trend that began in the 1930s and 

1940s when the success of hybnd corn varieties fuelled the emergence of major seed firms. 

Further, dunng the 1980s and 1990s. pnvate funding for public research grew faster than public 

funding? For example, in the mid-1990s, about 19 per cent of funding at state agriculture 

expenment stations (SAES) was coming from private sources, up from 14 per cent in 1972. 

During the growth in pnvate investment, fedenl fûnding remained substantial, although it bas not 

grown in real ternis since the rnid4970s." USDA funding through competitive grants increased, 

as some reports had recommended, but so did huiding for special grants (see Table 1-3, A)."' 

Unlike futed formula fùnding, competitive grants allow the USDA to set research pnorities. 

Special grants, which are earmarked by Congress for specific institutions, increase the influence of 

legislators on research pnonties. In 1994, USDA competitive grants, despite the growth in 

funding, only contriiuted 10 per cent of the total fedenl fimding for SAES. 

As in Canada, public fùnding for agriculhiral biotechnology research in the US grew 

dunng the 1980s and 1 WOs, responding to the criticism of the NAS reports." The agricultunl 

'' United States. Gened Accounting Office (19973). The GAO notes that agicultural research spending is difficult 
to measure in the US because of the Iarge number of participants md the proprietq nature of some research. 
la See National Research CounciI(1996): 75-76 on these changes. See also Table 1-3. 
l9 Fuglie et al. (1996). 
'O In the late 1990s, the USDA mual budget for research activities, both scientific and economic, was about S 1.8- 
billion (US). Of this, $900-miIIion went to in-house research activities, including the AgricuIture Research Service, 
the Economic R e s m h  Service, and the National Agriculnrral Statistics Service. Approximately $935-million went 
to the Coopemtive Shte Research, Education, and Extension Service, fiuicling state-level activities. Of this later 
mount, $170-million went to research and education and $270-miltion for extension services. The remahder wris 

either hrgeted or distributed by competitive gmts. See United States. Department of Agricdture (NDa). 
" As in Canada, consistent and comprehensive historical funding figures for agicultuml biotechnology appear to be 
unavailable in the US. Differing defuiitions of biotechnology and the rwlity chat as a pmess biotechnology may 
constitute a small or large component of a project both raise questions about how to measure biotechnology research 
accurately. The Generai Accounting Office has noted that the national database in the US on public agricultunl 
research does not use biotechnology or sustainable agriculture as a category to measure research. United States, 
Generai Accounting Office (1 997a). The figures used hem are based on periodic efforts to measure funding. 
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research system provided very little of the initial public funding of biotechnology research. Most 

of the support came from two federal institutions: the National Institutes of Health (NIH) and the 

National Science Foundation (NSF)." Public funding of basic biotechnological research in the 

US, largely through the NIH and the NSF, has been substantial and instrumental in Amencan 

leadership globally in the technology. In the mid-1980s, the fedenl govemment was spending 

about 6600-million (US) a year for basic research on biotechnology, while the private sector was 

investing about $1 -billion a year to commercialize the te~hnology.'~ 

USDA funding ofbiotechnology research began with the 1980 F m  Bill; by 1995, it spent 

$2 10-million (US). In 1982, the SAES were already spending $4 1.5-million (US) a year on 

biotechnology research. Of this amount, $16.2-million (US) came from state sources, $19.8- 

million from federal sources, and $5.5-million fiom the private sector. As of October 1984, the in- 

house USDA research effort, the Agriculture Research Service (ARS), had 183 research projects 

underway in biotechnology, with a budget of $26.4-million (US). The USDA's extension service, 

the Cooperative State Research Service, directed $19.2-million (US) of its research grants in 1985. 

and $18-million in 1986, to biotechnology research. However, despite the growing funding from 

the USDA and other parts of the agricu1nu;il research system, much of the fedenl money came 

fiom other non-agricultunl agencies in the mid-1980s. In 1986, for example, the NSF's 

Directonte for Biological, Behavionl, and Social Sciences funded $72-million in biotechnology 

research, about 29 percent of the directorate's total funding budget? 

By the late 1980s, the shifi toward biotechnology became increasingly visible within the 

agricultunl research system. In the mid-1980s, for example, the SAES added 200 rnoleculm 

biologists to their staffs, while 1 15 plant and animal breeding positions were lost." As a group, 

the SAES chose biotechnology as their nurnber two research priority in 1988 and placed it at the 

top of annual fbnding requirements at $130-million (US). Public fùnding remained signifiant into 

the 1990s. Between 1991 and 1993, fedenl investment in agricultural biotechnology was 

l2 National Research Council. Committee on a National Stmtegy for Biotechnology in Agriculture (1987): 57. 
" Lacy and Busch (1989): 26. Much of this was on rnedid applications which began to enter the market in the 
early and mid- I98Os. 
'' Nationai Research Council. Committee on a National Sûategy for BiotechoIogy in Agricuiture (1987): 60-64. 
Table 1-3 illusmtes the growuig contribution of non-USDA feded agencies to state agriculturaI experiment 
stations, including as a proportion of ovedl federal fûnding. 

Soule and Piper ( 1  992): 2 16,220. 
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estimated to be about $600-million (US)." The investment has included the creation of specific 

programs in plant biotechnology such as the Plant Genome Research Program, the Plant Genome 

Database, and the Plant Gene Expression Center to encourage basic research on isolating genetic 

traits." Some observers of the massive shift to investment in agricultural biotechnology by the 

public agricultural research system argue that it reflects an effort to preserve funding.'' They 

suggest thm public administntors havc exploitcd the hypc ovcr genctic engineering's potential witli 

the ultirnate goal of maintaining public institutions and cultivating private sector support for their 

work. 

Comparing agricultural research policies and contexts 

This brief cornparison suggests that agricultural research policy in Canada has been 

converging toward the Arnencan mode1 since the 1980s. As the summary of developments in 

Table 2-5 illustrates, Canadian trends of decentralization, privatiation, and market-based 

innovation are somewhat consistent with American trends. Canadian agricultural research policy 

and the structure of the agricultural research system were more like their Arnencan counterparts in 

the laie 1990s than they were in the early 1970s. In each country, agricultunl research policy was 

swept up in the new public management whirlwind of the 1980s and 1990s which fed off the 

growing popularity of technological neolibenlism in governing circles. Pressures increased for 

public agriculturai research to demonstrate its contribution to competitiveness through innovation in 

tangible ways. The forces for change were similar, although the timing and degree of their impact 

differed between the two countries. Policy innovation began earlier in the US and intensified 

existing trends. It changed the status quo in notable ways but did not result in an abrupt change in 

direction." In Canada, there was a much more significant move away from the ideas and interests 

privileged by policy legacies. In both countries, the level of govemment fùnding became less 

predictable while pnvate sector funding grew. Much of the policy innovation in both countnes 

was intended either to increase private sector invesmient in agriculturai reswrch and its role in 

policy making or to alter the ways in which public research results were to be transferred to the 

Jb United States. Department of Agriculture. Economic Research SeMce (1993)- 
" Young and Amer (1 996). 
" Lacy and Busch (1989). 
j9 The term "policy innovation" is used to describe sequential and consistent policy changes over tinte b t  result in a 
significant departure from the status quo. 
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pnvate sector. However, Amencan pnvate investment in agri-food research in 1992, at $3.8- 

billion (US), still dwarfed Canadian private investment of about $194-million (Cdn) in the late 

1990s. 

Those advocating increased support for genetic engineering research within the public 

sector institutions had a notable degree of success in the 1980s and 1990s at the expense of other 

research areas. Particulxly in the US, the private sector also increased its research role in 

agricultural biotechnology and undenvent a significant transformation as large multinational fims 

became major playea. For example, a 1985 survey found that US fimis involved in agricultunl 

biotechnology were employing more than 1 O00 molecular biologists? In 1988, there were about 

fifty firms working on agricultural biotechnology in the US, spending about $200-million (US) a 

year on in-house research. By the early 1 WOs, firms had invested f 1-billion (US) in agricultunl 

biotechnology." A small arnount of the private investment funded research within public 

institutions. In 19û4, for example, private fimis spent $120-million (US) on research at 

univenities on biotechnology. This funding provided between 20 and 25 percent of total 

university fùnding for biotechnology research, much higher than the average of 3 to 5 per cent of 

fùnding for university research that came fi-om the pnvate sector? Much of the growth in private 

investment came in response to the irresistible incentives created by agricultural biotechnology 

through its potential for innovative and profitable products. These incentives were heightened in 

the US with reassurances of r e m  on investment through the availability of stronger IPRs." 

Genetic engineering bnngs high costs and requires an extensive knowledge base. In both 

countries, the decision to promote the integration of genetic engineering into agriculniral research 

encouraged policy change to facilitate public-private research partnenhips that provide the requisite 

financial and technological resources. In Canada, informal collaboration gave way to forma1 

partnerships based on legal agreements that included provisions for ownership of results. In the 

US, these new relationships began earlier and have been more widespread. They have been 

'O Lacy and Busch ( 1  989): 27. 
" Soule and Piper (1  992): 21 6, United Shtes. Department of Agriculture. Economic Rese=irch Senrice ( 1993). 
" Lacy and Busch (1  989): 26. 
'' Kloppenburg (1988): 130-151 argues that the PVPA begm this trend These new factors have caused the 
firndamentai transformation of the seed and plant breeding industry. While this transformation is a global 
phenomenon, much of it has occurred in the US because it is a pioneer in agicultural biotechnology and is home to 
three of the five major agiculturai biotechnology f i  (Dow, DuPont, and Monsanto). More details on this 
transformation cm be found in Chapter Fout. 
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descnbed as "more varied, more aggressive, and more experimentai" than collaboration in the 

past." Examples include private funding for public research in retum for exclusive licenses, a 

greater role for the pnvate sector in shaping public research choices, university-based researchers 

setting up private firms to commercialize technology created within a public institution, and 

universities setting up for-profit corporations. Further, the exercise of broad intellectual property 

rights has created complex webs of technological interdependence between public and private 

sectors, restructuring traditional roles and relationships. Kloppenburg argues that integnting 

genetic engineering into agriculturai research encouraged the redefinition of the histonc division of 

labour behveen public and private sectors: 

The emergence of the new biotechnology has been associated with a period of 
institutional flux in which the responsibilities of industry, state, and university vis- 
a-vis scientific research ... are being redrawn. The current social tluidity has opened 
space for the operation of interests that intend to transfomi the agricultunl research 
sector." 

More concretely, for example, a single research project may require the combination of various 

processes and components owned by different organizations, requiring collaboration ancilor much 

licensing of technology because "everyone has pieces of the p~zzle".~" 

Implications for regulatory policy making 

The cornparison of recent change in agricultural research policy in both countnes reveds 

simiiar implications for policy boundaries and effects on state capacity and autonomy. The 

institutionalization of technological neoliberalism through policy choices in the 1980s and 1990s is 

apparent. In Canadian agriculhiral research policy, the longstanding embedded idea of science- 

based innovation has been diluted through the embrace of market-based innovation. Kneen 

describes the change in Canadian agriculhiral research policy in recent years as a 'profound 

transfomation" moving from "an existentid speculative or discovery model (a model of tinkenng 

'* There has been 3 great d d  of discussion of this trend and its implications for the role of universities, setting 
research priorities, exchange of scientific uiformation, and the long-term impact on innovation. See, for example, 
Doyle ( 1  985): 308-309,339-372. See dso Commins (1996), Mestel (1 994), and Lacy and Busch (1 989). A recent 
controversid exexample is a $25-milfion five-year agreement between Novartis and the University of California, 
Berkeley. Under this amngernent, announceci in 1998, Novartis was to f h d  basic agîcuIturai genetic research in 
r e m  for first ri@ to negotiate for up to 40 percent of the discoveries, This example mised particuiar concem 
because the fimding coven the entire plant and microbiai biology department at the Coiiege of Nahirai Resources. 
'' Kioppenburg JR (1 988): 235. 
'6 This description came h m  an Amencan Seed Trade Association official. Personai intemiew, October 1998. 
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or invention) to a teleological (endaienteci) mode1 of corporately directed product de~eloprnent".~~ 

In 1995, the mandate of Canada's Research Branch reflected the new centrepiece of 

competitiveness, according to the prescription of technological neoIibenlism.* In the US, policy 

innovation intensified the existing emphasis on market-based innovation, although there was a 

weak attempt through the USDA's growing funding of cornpetitive grants to pursue science-based 

innovation. 

Federal state capacity in agricultural research policy cm be assessed fint, by where 

research is conducted which identifies the locus of scientific expertise and authonty and second, by 

who has control in setting research priorities. In both countries, the chwging division of labour 

between public and pnvate sectors in agriculninl research increased the relative influence of the 

pnvate sector within agrkultunl research policy communities, based on its growing financial and 

scientific resources." At the same time, policy innovation increased pnvate sector input into public 

research pnorities. 

Canadian federal state capacity declined as research became more decentnlized and 

pnvatized. While the public agricultunl research system remained centralized in the late 1990s, 

especially in companson to the Arnencan system, it was becoming more vulnerable to demands 

from private sector u s m  of agricultural research. New mechanisms to increase pnvate sector input 

prornised more responsiveness. Policy innovation that diluted the long-embedded idea of science- 

based innovation and the significant drop in fedenl fùnding reduced the traditional insulation Frorn 

" Kneen (1 992): 5. Kneen's study is on canola, but his conclusions apply generally to agricultml research in 
Cm& 
'* The mandate was: "To contribute to the ongoing competirivenas of a diversified and environmentalIy sust3inabIe 
Cma~an food and agriculture sector, including nonfood uses of agri-food products, by developing and ûansferring 
innovative technologies relateci to ou .  four areas of business (resowes, crops, animals, food) ", in Canada. 
Agriculture and Agri-Food Canada (1995~): 3 (italics added). 
" Some public researchers resisted these changes. in the US, there was resistance fiom SAES administrators and 
researchers to the reoriaitation of public research toward private preferences. As well, in response to the 1982 NAS 
report, some public resmhers  pohted to other studies showing high retums on investrnent in public research and 
evidence that the decenûaiized systern was efficient. See KIoppenburg JR (1 988): 17,237. In Canada, agricuitunl 
researchers expressed numerous concems in personal Uitenriews, including worria about the implications of public 
funding being incmsingly contingent on having a private sector research partner for research priorities. There has 
dso bem skepticism about the wisdom of reailocating resources to genetic engineering. Some traditionai plant 
breeders worry that this expensive, albeit ciazziing, new technology would divert resources without any g m t e e  of 
success. Tensions between rnolecular biologists and traditional plant breeders in both countries were not 
uncornmon, particularly in the emly and mid-1980s. 
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outside interests that fedenl researchen had long enjoyed" However, some fedenl capacity was 

preserved through the use and design of new policy instruments such as PBR and the MII, which 

provided new sources of fimding and increased research activity within federal facilities. 

In the US, federal state capacity has always been weak, given the decentralization of the 

agricultural research system since its beginnings. Uverall, recent developments in agricultunl 

research policy and its context, incliiding the rapid growth in the use of CR4DA4s, appear to hase 

amplified the historic vulnerability of the Amencan public agricultunl research system to local 

interests and private sector demands and further weakened USDA capacity and autonomy? The 

npid growth of private sector investment between the 1970s and 1990s and the decentnlization of 

scientific expertise in plant biotechnology ensured an ongoing minor role for the USDA in setting 

ovenll research prionties for the agricultunl research system. USDA's capacity in agricuiturai 

research policy lies primanly in its in-house research, through the Agriculturai Research Setvice, 

and its funding of cornpetitive grants for SAES. The fùnding of these two activities, worth no 

more than $900-million (US) a year in the mid-1 WOs, represented only 15 per cent of the 

approximately $6-billion in total being spent on agri-food research each year in the US during that 

time. The USDA's capacity has been fùrther weakened by interna1 factors including a lack of 

coordination and planning capacity. This problem dates back to at least 198 1 ." As well, within 

the ARS, the nurnber of research scientists fell from 3400 in 1970 to 1900 in 1998 and the nurnber 

of labontories declined ftom 140 in 1984 to 107 in 1996. Dunng this time, the costs of research 

rose but Congressional fùnding did not keep Pace in real terms? Rising fùnding for USDA 

competitive grants to SAES into the 1990s (see Table 1-3) appeared to be an effort to increase 

capacity by improving the ability to set strategic research prionties. However, the growth in 

These changes are also having an impact on who does what research and therefore resmch priorities. For example, 
the introduction of PBR has been linked to the &op in new public varieties of canola while the huge increase in 
private breeding of new canola wieties has been ehancterized as an "*enormous multiplication of 'me-too' varitsies" 
or, in other words, cosmetic breeding gîven the minor distinctions among varieties. This description was given by 
Canadian public plant breeder Julian Thomas, quoted in Rampton (1999). 
'' White some argue that the public system has always been cIoseIy aligned with private interests, nther than the 
public g d ,  others argue that recent change has increased its MllnerabiIity to politicai demands and reduced the input 
of science and the "public interest" in settùig research priorities. See Soule and Piper (1 992): 65, but also hcy  and 
Busch (1989): 31,33-34. 
" Other weaknesses hclude the Iack of intemai pnformance gods and accountability mechanisms md an aging 
infrastructure. United States- Generai Accounting Office (1996b). 
'' United States. Generai Accounting Ofice (1997a) and ARS web site at: www.ars.usda.gov. In 1998, the ARS 
aruiual budget was $745-miIIion (US). 
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special grants as of the mid-1990s outpaced the growth of cornpetitive grants. Special grants are 

allocated according to Congressional priorities and thus often go to local interests. Further, 

Congressional cornmittees have blocked USDA plans to reallocate fhding among projects and 

facilities. 

in both countries, state autonomy in agricultural research policy was jeopardized between 

1973 and 1998 by the growing research collaboration between public and private sectors. The 

phenomenon of financial and technological publicprivate interdependence implied that regulators 

would have a harder time finding research expertise to tap into that did not have some vested 

interest in cornmer~ialization.~ As well, the agncultural research policy communities in both 

countries became more diverse dunng this period, potentially hrther complicating the exercise of 

autonomy. The Amencan policy community, in particular, becarne more Fragmented because of 

the increase in pub1 ic interest groups that tncked agricultunl research pol icy." Policy making 

became more likely to be chmcterized by contestation and conducted through plunlist policy 

n e t ~ o r k s . ~  In Canada, a similar phenomenon occurred, although not to the same extent, as 

agricultunl research policy expanded its focus beyond the needs of agncultunl producen to the 

entire agn-food industry. The popularity of concepts of sustainable development and sustainable 

agriculture in the late 1980s and into the 1990s also subjected agncultural research policy to 

heightened scrutiny fiom environmental and other public interest groups. 

These developments in agriculhcml research policy established similar policy boundaries in 

both countries for the regulation of genetic engineenng. Public fûnding and political support for 

the development of genetic engineenng ensured that the policy issue would be not cvhether, but 

ho w commercialization of genetically-engineered products would take place. The 
" Sheldon Krirnsky has atgued that when tesearchers develop fuiancial links to the private sector, they are more 
likely to become desensitized to the social impacts of science: "the new values emphsizing science for commerce 
become intemalized and ntionalized 3s a public good, the disciplinary conscience becornes transformed. It happens 
incrementally, without conspincy or malice.'' Quoted in Doyle (1985): 363. Ln Canada, for example, the public 
sectot Plant Biotmhnology institute @art of the National Research Councit) counts among its research m e r s  not 
only other public centres such as the federal department of agriculture and the University of Saskatchewan, but also 
private partners such as AgrEvo, Monsanto, Dow AgroSciences, DuPont, and the Canola Council of Canada. 
'' The GAO reports from its interviews with agricuItud researçh officiais that many interest groups act as 
watchdogs, citing the Cotton Council as an example. See United States. GeneraI Accounting Office (1997a). 

Browne describes the varied and increasing number of interests follownig agicultural research policy in recent 
years. Often, these interests have compefing demands and are not allied, which makes it unlikely that they will be 
able to achieve significant change. However, he notes, that the more p l d i s t  nature of agriculhiral research policy 
communitîes couId resuit in greater targetting of research without an increase in funding, or cause 'policy 
insbbility" tfiat could weaken the ability of the public system to secure fûnding. See Browne (1987): 83-89. 
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institutionalization of technological neoliberalism provided M e r  impetus for the speedy 

development and commercialization of innovative genetically-engineered products. Further, it sent 

regulaton the message that any regulation of such products must not delay investment in research 

or wone, send it to other countnes. The emphasis on market-based innovation suggested that the 

state's role should be to assist the pnvate sector in its agricultural research punuits, rather than 

assume a leadership role in setting pnorities. Finally, in the US, the decentralization of scientific 

expertise and authority meant that the problern definitions that would underpin nsk assessrnent and 

regulatory policy choices were more likely to corne from outside the USDA. In Canada, federal 

expertise in plant breeding research was still dominant dunng this period, although in decline. 

Federal state oficials were still able to play an important role in problem definition, but the 

ernergence and institutionalization of market-based innovation encounged thern to incorporate the 

views of those outside their organization, particularly those within the pnvate sector. 

In the late 1990s, there was continued momentum behind these changes." Future pressures 

will likely include calls for stronger intellectual property nghts in Canada to pay for the increased 

costs of research, dnven up by the integration of genetic engineering and the cost of accessing 

propnetary research; calls for the public sector to increase its cornmimient to the basic biological 

research that is the essential underpinning of genetic engineering but does not translate into 

immediate profits; and calls to protect the "freedom to opente" of researchen who find iheir efforts 

increasingly circumscribed by the use of propnetary mesures and by the new reluctance among 

researchers to share information and germplasm, who are sometimes prevented from doing so by 

confidentiality agreements imposed by private sector research parniers." 

" SpilIovet efkts, for exampie, have included growing pressures to change the variety registntion system in 
Canada In some ways, it h3s dready been weakened. For example, the registntion system for canoIa is much less 
~ ~ O ~ O U S  than that for wheat, and the CmoIa Council of Canada has taken over Nnning the fieId trials from the 
public sector. See Griffiths (1996). Arguments have been made bat the committee system is incompatible with the 
changing research environment. They argue it is not responsive enough to market forces. Furdier, with PBR 
available, members of the committee may also have individuai interests as plant breeders in the outcornes of votes, 
creating the potentiai for a conflict of interest. See Klein (1997). In 1998-1999, Canada's variety registntion 
system underwent a formal review in prepantion for revision. 
'' For a recent discussion in the US of the impact of PRs on agricultwal research, see National Academy of 
Sciences (1996). On the costs of resmh,  for example, Calgaie spent IO years and more than $20-million (US) to 
get the Flavr Savr tomato ftom lab ta kitchen table, See Baker (1 994) and Kloppenburg IR (1 988). 
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REGULATION OF GENETIC ENGINEERING 

In the early 1970s a group of Arnerican researchers called on govemments to assess the 

safety of working with recombinant DNA (rDNA) organisrn~.'~ This initiative took place before 

much attention was paid to the specific regulatory issues arising from the use of genetically- 

engineered plants and when applications of genetic engineering were still confined to laboratories. 

It created public controversy, but also ultimately allowed rDNA researchea to play a central role in 

defining the initial goal and scope for regulation in the form of guidelines for laboratory work. The 

Amencan regulatory mode1 was copied around the world, including in Canada. Later, as the 

technolog. developed and products neared commercialization, issues regarding their release and 

widespread use began to arise. To pmvide intragovernmental coordination and consistency, the 

Canadian and Arnerican feded govemments both chose to issue "regulatory frameworks" which 

outline guiding principles and divide regulatory responsibility among agencies (see Table 2-6). 

These documents were intended to be the foundation on which agencies would base their 

regulatory responses to specific issues such as environmental safety and food safety. In the US, 

the move to create a regulatory fhmework in the mid- 1980s came fiom the White House as a 

response to hesitation, confusion, and disagreement among fedenl agencies about the nature and 

coordination of appropriate regulatory responses. The framework was released in its final fom in 

1986 and refined slightly in 1992. In Canada, calls for improvement in regulatory coordination 

were channelled through an interdepartmental committee. A regulatory fnmework was released in 

1993. Although the process Ieading to the release of a regulatory fnmework differed h a t i c a l l y  

between the two countries, the ideas institutionalized through the fnmeworks are strikingly 

sirnilar. Notably, the frameworks further institutionalized the goal of human and environmental 

safety established by the lab safety guidelines, while mixing in economic goals such as 

international competitiveness. 

United States 

"Freedom to research" is generaily accepted to be a widely-held c m  value among research 

scientists. Regulation that constrains research progress or choices is generally viewed as a threat to 

scientific autonomy. When a group of rnolecular biologists in the US were the tint to sound 

'' As noted earlier, this dissertation genetalty uses the terrn "genetic engineering" to refer CO rDNA techniques. 
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alarms publicly about the possible senous risks posed by genetically-engineered organisms, the 

move was considered a rare event in that researchers were exercising self-regulation. In 1974, in 

what became a historicai tuming point for the regulation of genetic engineering, the group outlined 

its concems in a letter published in a scientific journal and called for a moratorium on research 

uniil some of the safety questions were resolved." 

While it appears that the researchers expected the debate to take place within relatively 

closed scientific circles, it instead took on dnmatic proportions with extensive media covenge 

verging on sensationalism. The media described the potential honors that genetic engineering 

could unleash on the world. The furore prompted the 1975 Asilomar conference in the US which 

brought together leading individuals within the international community of molecular biologists. 

The conference concluded by issuing a request to the US National Institutes of Health, which was 

iùnding a great deal of research on genetic engineering, to dnw up lab safety guidelines. In 1976, 

the NIH released "Guidelines for Research hvolving Recombinant DNA Molecules", setting out 

standards for containment and varying degrees of review according to the perceived level of risk."' 

The NIH Recombinant DNA Advisoiy Committee (RAC) was established to oversee the 

guidelines, which applied only to federally- fûnded research. 

The controversy surrounding the nsks of genetically-engineered organisms artncted 

Congressional attention for a few years. Congressional hearings were held every year between 

1975 and 1978." Unsuccessfùl attempts were made to pass legislation that would make the MH 

guidelines mandatory for all research on genetic engineering, regardless of who b d e d  it and 

where it was conducted. At least sixteen bills provoked by the issue were introduced in 1977 and 

1978, including one from the Administration. Kloppenburg argues that the growing interest of 

firms, such as Eli Lilly, Monsanto, and DuPont, in the potential of biotechnology eventually 

dampened legislative enthusiasm: 

Legislaton might have been willing to regulate scientists to prevent hypothetical 
damage, but they were much more reluctant to delay the comucopia of products that 

" For more deailed accounn, set Vm Dijck (1998), lasuioff ( 1995a), Kenney (1 989), Kioppenburg IR (1988), 
Doyle (1  989, and Eddy (1 983). 
" Review at the federai level was reinforced by the establishment of "lnstitutiona1 Biosafety Cornmittees" at 
individual institutions which reviewed pmposals for rDNA research, 

in the 1970s. for example, two repom on the developmait of gettetic engineering were prepared for a 
Congressional committee. In 1975, there was a Congressional committee hearing on grnetic engineering, and 
specificaily, on the "relationship of Free society and its scientific community". Ln 198 1, the Office o f  TechnoIogy 
Assessrnent issued its fmt report on genetic engineering, focusing on the "impacts of applied genetics". 
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business claimed was just over the horizon. Safety concems were submerged in 
the maelstrom of commercial excitement ..." 

Into the 1980s, the NIH guidelines were steadily relaxed. In 1982, the RAC came close to making 

the guidelines entirely voluntary, but did not because of concems such action would jeopardize 

public confidence and trigger p a t e r  efforts at the state and local levels to regulate rDNA 

experiments? While there were a few high-profile cases of violation6' and althou* the guidelines 

were mandatory only for projects receiving federal funding, they have been widely viewed within 

the research community as a successful exmple of self-regulation by researchen given the 

apparent record of few risks to human and environmental safety from labontory work with rDNA 

organisms. 

In the early 1 %Os, the NIH began to approve experiments involving delibente release of 

rDNA organisms. By 1983, it had approved three applications involving release of genetically- 

engineered plants and fiost-resistant bacteria." However, as products were poised to move 

beyond the labs, it became increasingly c l w  to some observers that the guidelines, which had 

never been intended to govem environmental release, would be inadequate for that task." For 

example, it was pointed out that the RAC and its Plant Working Group lacked appropriate scientific 

expertise. The former committee was dominated by molecular biologists and medical researchers 

and both comrnittees lacked ecologists. Some felt that the RAC review procedure, which consisted 

of committee members exarnining information submitted in applications, was not thorough 

enough. Jeremy Rifkin, a vocal skeptic of genetic engineering, brought the issue to a new level by 

bringing it to the courts with the help of a coalition. He argued that NIH approval of the 

expenment involving release of the fkost-resistant bactena violated the requirements of the National 

Environmental Policy Act (NEPA) to conduct an environmental assessment. Claims were made, 

for example, that the bacteria could alter weather patterns and result in climatic change. Rifkin also 

argued that the lack of ecologists, plant pathologists, population geneticists, and botanists on the 

"' Kloppenburg JR ( 1988): 254. 
" Kenney (1 989): 78. 
"' US Congress. House Committee on Science and Technology. Subcommittee on Investigations and Ovenight 
( 1  986). 
" United Sîates, Houe Committee on Science and Technology. Subcommittee on investigations and Oversight 
(1983). 
" United States. House Committee on Science and Technology. Subcommittee on investigations and Oversight 
(1983): 3 1. These observations were made by Geofiey Kamy, then of the Office of Technology Assessment. 
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W C  contributed to the cornmittee's "grossly negligent" decision. A federal District Court found in 

Rifkin's favour in 1984, concluding that NIH consideration of environmental risks was 

inadequate. The decision was upheld by the Court of Appeals in 1985.' 

Meanwhile, a turf war was developing over which agency would regulate environmental 

release instead of the NIH. In July 1983, the Environmental Protection Agency (EPA) claimed 

junsdiction over the regdation of some genetically-engineered products, but there was a great deal 

of uncertainty over the adequacy of its existing statutes which were not intended originally to 

regulate living organisms. The EPA itself admitted that it lacked the necessary expertise. It stated 

that there were virtually no appropriate methodologies for safety assessment of genetically- 

engineered organisms and that it would take sevenl years to develop adequate assessment 

techniqued9 EPA was working with the FDA, the USDA, the NIH, and other fedenl agencies, as 

well as with the pnvate sector industrial Biotechnology Association to develop its regulatory 

response; however, its leadership role was increasingly questioned. For example, the 

biotechnology industry initially urged NIH to expand its regulatory role, since they feared it might 

take years for the EPA to prepare its regulations. In Febmary 1984, a Congressional 

subcommitîee called for the creation of a fedenl interagency task force to examine options for 

regulating environmental release and to issue guidelines. Responding to the increasingl y anxious 

biotechnology industry, White House officiais became involved in the debate over regulation of 

release in mid-1984. The Office of Management and Budget challenged EPA's claim of 

jurisdiction. Commerce Secretary Malcolm Baldndge, who womed that EPA regulation would 

threaten the international competitiveness of Amencan biotechnology tirms, had the issue 

transferred to the Cabinet Council on Economic Affairs which he chaired From the Cabinet Council 

on Natural Resources and the Environment, chaired by EPA Administrator William Ruckelshaus. 

By April 1984, the Administration had launched formal efforts to create a regulatory 

framework. A draft version was released in December 1984? The intent behind the fnmework 

" Doyle (1985): 235-239. However, Rifkin's subsequent efforts in the courts werc les successfiil. Jasanoff argues 
that the decision made through the feded regdatory fiamework to rely on existing statutory authorities effectively 
removed the courts from a centml role in shaping biotechnology regulation. See l a o f f  (1 99%): 157. 
" United States. Houe Committee on Science and Technology. Subcomrnittee on Investigations and Oversight 
( 1  983): 13 1-1 32. These remarks were made by EPA oficial Don Clay. 
'O vnited States. Executive Office of the President. Office of Science and Technology Policy ( 1  984). This 
document included a "regdatory mafrix" that identified several existing Iegisiative md regulatory authorities that 
couid be used to regdate environmental release and other aspects of the commerciaiization of genetidlyengineered 
products. 
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was to clai@ regulatory policy; at the same time, the document recommended that a scientific 

advisory mechanism be created to assess biotechnology issues. The Framework confirmed that the 

authority to regulate genetically-engineered products, including their release, would be allocated 

according to existing regulatory duties for the same products created by other means." In 

November 1985, the Biotechnology Science Coordinating Cornmittee (BSCC) was created to 

coordinate science issues across the federal government. The final "Coordimted Fnmework for 

Regdation of Biotechnology" was released in June 1986. 

Despite the release of the framework, however, there was continued confusion about the 

regulatory regime. Some cnticized it as too stringent; othen called it too lax. A 1986 report by the 

General Accounting Ofice (GAO) identified several problems in fedenl regulation of 

biotechnology including diffenng definitions arnong regulatory agencies which could be a 

"significant problem" in coordinating regulation. Another GAO report, in 1988, evaluated the 

nsk management procedures of the USDA, EPA, and FDA. It expressed concem that some 

categones of genetically-engineered organisms were already being exempted from regulation 

despite a lack of data on their behaviour in the environment. These criticisms and others, dong 

with the widespread excitement about the economic potential of biotechnology, caused another 

wave of activity within Congress. Sevenl cornmittee hearings on biotechnology were held in the 

late 1980s and early 1990s (see Table 2-7). Hearings on regulation centred mostly on the issue of 

environmental release; other hearings examined "cornpetitiveness" issues, such as the stanis of 

biotechnology research. There were attempts to pass legislation to strengthen and clan@ the 

regulatory regime, including the Biotechno[ogy Science Coordinating Act of 1986. None 

succeeded. 

Efforts to coordinate and hamonize agency policies fell far short of what was intended by 

the regulatory fnmework. The failure of the BSCC to fùrther scientific cooperation and 

coordination arnong agencies became an imtant and embarrassrnent for the Bush Administration, 

and was an ongoing impedirnent for developers." Krimsky argues that '%basic philosophical 

" For example, USDA was expected to regulate genetically-engineered plants, the FDA to regdate geneticdy- 
e n g i n c d  dmgs and food additives, and the EPA to regdate genetically-engineered rnicroorganisms, including 
pesticidal and pollution conml micmorganisms. The EPA's new authority was a departure from its existing 
mandate, given that its background was in regulating chernid, nonliving substances. 
'' Webber (1995)- 
'' Krimsky (1991). 
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differences toward regulation" among agencies prevented consensus and resulted in continued 

confusion about the scope of regulatory oveaight. By 1990, the BSCC was replaced by the 

Biotechnology Research Subcommittee, whose less arnbitious mandate was to provide scientific 

expertise to policy makers within the White House Council on Competitiveness. The new 

subcommittee was also given the job of elaborating the regulatory framework. In 1992, a policy 

statement was issued in the Federal RegMer to refine the Coordinated Framework. This statement. 

referred to as the "scope" document, outlined the 'proper basis" for ho w agencies should exercise 

their regulatory authority within the scope of discretion provided by the statutes. The document 

asserted emphatically that regulation must be nsk-based and product-based, and should occur only 

when the risk is "unreasonable"." 

Canada 

In Canada, lab safety guidelines for rDNA work were released by the Medical Research 

Council (MRC) in 1977 afler consultation with the scienti fic community. A Canadian researcher 

had attended the 1975 Asilomar conference on behalf of the MRC. He smick up an ad hoc 

cornmittee in April 1975 that produced dnft guidelines. The process was not publicized and the 

release of the guidelines drew very Iittle public attention? The guidelines were similar to the NIH 

guidelines. They specified levels of containment for microorganisms according to the degree of 

risk, based on the type of research and organisms. The guidelines were revised and relwed in 

1979 and 1980, as experience accurnulated with no apparent problems and "consistent with 

international views"." As in the US, the guidelines were mandatory only for those receiving MRC 

or NSERC funding. Enforcement was limited to withholding funds. 

As more and more biotechnology products neared commercialization in the mid-1 %Os, 

efforts to regulate them were handled as needed by the federal department that had existing 

authority over the sarne products, such as fertilizers, veterinary drugs, or food, that were made by 

more traditional techniques. Regulatory activity increased steadily fiom the mid-1980s on and 

environmental releases began with virtually no public controversy. With more and more feded 

" "Unmuonable nsk" is defmed as when the fiill vdue of reduction in risk obrained by regulatory oversight exceeds 
the Ml cost of the oversight rneasure. See United Shtes. Executive Office of the President, Ofice of Science and 
Technology Policy ( 1 992). 
" Eddy ( 1983). 
'" Hollebone (1988): 42, 
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departments gening involved in the regulation of biotechnology, Cabinet officially requested in 

Iuly 1988 that these departments develop a coordinated regulatory system. In 1993, the federal 

regulatory Framework was released. It was not Cabinet, but rather two committees that Ied 

developrnent of the frarnework: the National Biotechnology Advisory Committee (MAC) and the 

SubGroup on Safety and Regulations of the Interdepartmental Committee on Biotechnology 

(ICB)." The ICB created the SubGroup on Safety and Regulations after concems were nised 

about regulatory coordination at a December 1984 meeting? 

Through the mid- and late 1980s, the NBAC and the SubGroup reviewed the adequacy of 

applying existing regulations to the new biotechnology products. Their work "highlighted the 

need" for regulatory coordination that would clearly outline the role of each fedenl agency." By 

1987, the three central regulatory departments (agriculture, environment, and health) had agreed on 

a set of working principles, including product-based regulation, building on internationally- 

developed guidelines, and using risk assessrnent principles.'O Manwhile, the NBAC devoted its 

entire 1 987-88 annual report to the regulatory regime. The report elabonted concems it had nised 

about coordination since 1984, 

During this time, environmental protection was increasing in importance as a policy issue. 

The MAC'S heightened concem seemed at least in part to be sparked by the impending passage of 

new environmenial legislation-the Canadian Environmental Protection Act-that included 

potentially broad powers to regulate the products of biotechnology. NBAC argued, for example, 

that CEPA's proposed regulations would not provide a predictable regulatory clirnate for 

development and commercialization of biotechnology products and would be "out of 1 ine" with 

current international expenence." The 1990 federal Green Plan for environmental policy provided 

further impetus. The plan included a cornmitment to completion of the regulatory h e w o r k  for 

biotechnology by 1993, backed by national standards and codes of practice, and called for 

" in 1983, following the unveiling of Canada's National Biotechnology Strategy, the NBAC was established with 
public and private sector represenmtion. Its mandate wsis to rnonitor the progress of the stntegy and encourage 
development of the biotechnology industry. In 1983, the KB,  composed of federal pubiic servants, was eshblished 
to dlocate the b d s  of the Nationai Biotechnology Strategy (NBS) among deparûnents and respond to NBAC 
recommen&tions. 
'' For a comprehensive account of the NBS,  NBAC, and the ICB up until the late 1980s, see Mcintyre (1 990). 
Mcintyre was one of the original cochais of the SubGroup. 
'' Stevenson (1 988): foreword, p. 1-2, Ho1 lebone (1 993): 4. 
'O Kneen (1942): 173. 
" Canada. Industry, Science and TechnoIogy Canada. National Biotechnology Advisory Cornmi ttee ( 1 989). 



regulations to require notification of new biotechnology products pnor to their release." 

Finally, in Jmuary 1993, the regulatory framework was announced by a news release 

accompanied by a brief backgrounder. The documents clarified the division of responsibility 

arnong the nine fedenl departments involved in biotechnology and provided six guiding principles. 

A state officia1 involved in developing the firimework said the timing of its release simply reflected 

the time it took for ail the relevant departments to get ready intemally, which varied by 

department." According to state oficials and govemment documents, the regulatory fnmework 

was released to provide consistency within govemment and clarification for developen, trading 

partners, and the public. It was intended to send a "strong message" that "clear rules and 

requirements [would] be put in place in a timely fashion to encourage product development in 

Canada?' One former agTiculture department official involved in the creation of the h e w o r k  

said a forma1 statement was needed to provide a "strong rationalization" for existing regulatory 

pnctices and to ensure that fedenl departments and agencies were operating by the same 

principles. The renewed Canadian Biotechnology Strategy, released in August 1998, replaced the 

1983 NBS. The new stntegy made no changes to either the principles or the institutional 

arrangements outlined by the 1993 regulatory fmework? 

Comparing regulatory responses to biotechnology and their implications 

The Canadian and American policy responses to concems about the safety of working with 

genetically-engineered organisms in Iabs were virtually identical. Their subsequent federal 

regulatory fnmeworks are broadly similar, with some subtle differences (see Table 2-8).'6 Both 

fnmeworks pursue the dual goals of encouraging development of biotechnology and securing 

hedth and environmental safety. The Arnmican documents more clearly express the goals of 

ensuring that regulations do not adversely affect competitiveness and promoting intemationai 

'' Canada. Agriculture and Agri-Food, H d t h  Canada, and Environment Canada (1993): 8. 
" Personal interview, August 1998. 
*' Hollebone (1993): 5. 
'' Cmada industry Cmada. Bio-industries Branch (1998). The renewed strategy hcludes a cornmitment to ongoing 
work to increase public awareness and understanding of the regulatory regïrne for biotechnology. 

Fmework principles ciiffer on two points which a p p r  to be attempts to counter specific weaknesses. Canada 
makes an explicit cornmitment to be open and consultative during development and enforcement of its regulations, 
while the US fmt highIights the m m  for agency discretion and then, increasingl y over time, its expec ration for 
consistency across agencies. 
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harmonization of regulations. The Canadian hmework principles refer vaguely to developing 

regulations "in harmony" with "national priorities" and "international approaches7*. However, as 

described in this chapter, Canadian oficials have emphasized in other ways that biotechnology 

regulation is intended to help achieve the goals of competitiveness and international hmonization. 

Both countries outline a "status quo" approach of relying on existing statutory authorities and 

establish risk assessment as the central policy instrument. Through the 1990s. the status quo 

approach has resulted in the use of guidelines, amendments to existing regulations, or new 

regulations to respond to the issues exarnined in this study, rather than new legislation. 

Legislatures have had a minimal role, confined largely to oversight through commiaee hearings."' 

State capacity and autonomy 

In both countries, the lab safety guidelines did little to increase state capacity or autonomy 

for the purpose of biotechnology regulation. The institutional design of this reguiatory response, 

combined with its fairly speedy relaxation in subsequent yem, resulted in a situation close to self- 

regulation for researchers." However, the Iab safety guidelines did establish the central importance 

of scientific expertise and authority as resources within agncultural biotechnology regulation policy 

communities by institutionalizing a definition of safety based solely on risk assessment. This 

definition of safety made science the Fundamental basis for regulation (as a programmatic idea) and 

thus made the possession of scientific expertise a key component ofstate capacity and autonomy. 

This development was of more benefit to Canadian regulaton than American regulatoa, given the 

diffenng locations of expertise in plant breeding and biotechnology. 

Somewhat in contrast to the lab safety guidelines, the fedenl regulatory Frameworks for 

biotechnology appeared to be an attempt to shore up state capacity, if not autonomy. Both 

countries chose to divide jurisdiction for biotechnology regulation across sevenl agencies, 

according to the agencies' existing expertise in regulating similar products made through more 

traditional processes. The decision has allowed agencies to rnake more crediible claims of 

possessing adequate scientific capacity to regulate genetically-engineered products. It aiso has 

" In the US, refiecting institutional differences at the national level, thme have dso been several unsuccessful 
attempts to pas federal legislation to regulate biotechnology, as noted earlier. 
" The guidelines were backed by national oversight cornmittees with some participation by non-scientists, but the 
weakness of enforcement measures at the national Ievel resulted in heavy relimce on local oversight m a u r e s  and 
voluntriry complimce. At the national level, enforcement measures were limited to withckiwing fwids and there was 
no capacity for inspections to detemine Ievels of cornpliance. Eddy (1983). 



1 O0 
served to keep policy making somewhat sheltered from the more public arena of the Iegislature, 

which may contribute to state autonomy. However, the Fragmentation of jurisdiction also appears 

to increase the vulnerability of individual agencies to their specific societal clients. 

In both countnes, the Fnmeworks' identification of risk assessrnent as a central policy 

instrument further entrenched the importance of independent scientific capacity in contibuting to 

state capacity and auton~my.~~ At the same time, the ongoing dual role of the state in both 

countries of promoting biotechnology development and crafling a regulatory response, combined 

with the increasing interdependence of public and private researchers, has nised the question of 

whether there is an institutionalized conflict of interest that makes it dificult or impossible for 

regulators to access independent scientific capacityW Those who believe there is a conflict of 

interest find plenty of ammunition in the government documents of both countries, which 

sometimes engage in eamest promotion of biotechnology. For example, Kneen comments that the 

first public document in Canada that detailed regulatory provisions for biotechnology, issued in 

199 1, "carne out sounding a bit like a youthfùl cheerleader unburdened by the responsibilities of 

adult living"." 

Policy boundaries ereated by institutionalized ideas 

Canadian and Amencan policy choices about the initial and broad pnnciples for regulation 

of genetic engineering institutionalized similar ideas about appropriate goals for regulation and the 

means to achieve them. In both countries, the lab safety guidelines entrenched the identical goal of 

managing nsks to human and environmental safety in the mid- 1970s. By the mid- 198Os, 

however, when products were ready for commercialization, the underlying public philosophy was 

changing in both countnes. It was shifting toward technological neoliberalism which places a 

premium on achieving international competitiveness to ensure economic growth and endorses 

technological innovation and market-based policy instruments as the appropriate means. As a 

result, policy responses institutionalized official problem definitions* which broadened the original 

" independent scientific capacity is suppiied by adequate expertise h-house at a regdatory agency andfor by access to 
researchers without vested interest. in development of the technology. 
Pa McIntyre (1990) dso makes this argument. Note dso th3t USDA housed its m a t o r y  responsibilities for pImt 
and animal health within its Agriculture Research Service until 1971, when the Animal and Plant Health Service 
was creûted, See Hightower (1973): 60. 
" Kneen (1 992): 174. 
'' The term "official pmbtem defuiition" refers to the definition adopted by state officiais during policy making. 
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focus of regulation from human and environmental safety to include econornic goals. 

The ascent of technological neoliberalism was evident in the public discussion about 

biotechnology regulation in both countries. The concept of the new "knowledge economy" based 

on services, information technology, and technological innovation plays a major role in the 

popularity of technological neoliberalism. Significant economic resmicturing in the 1970s and 

1980s encounged policy maken to favaur the tnnsition to the knowledge economy, seeing it zs 

crucial to maintaining the relative economic prosperity of their countries. Biotechnology is slated 

to play a central role in the new knowledge economy. It has been treated by policy makers as a 

strategic priority. Its proponents have spared no effort in promoting its potential benefits. They 

have used the wide scope of possible applications to dazzle policy makers with forecasts of a 

vibrant and significant new industry that could contribute to economic growth and skilled 

employment. As an additional incentive, biotechnology has also been depicted as a more 

environmentally-Fnendly and efficient technology that is likely to supply las-costly processes and 

innovative, superior products. 

In the US, during debate over the regulatory fnmework, state officiais often depicted 

biotechnology regulation as an issue of protecting public safety without compromising innovation, 

frarning it within the goal of competitiveness. The focus on competitiveness began early in the 

1980s. For example, Congress asked the Office of Technology Assessrnent to conduct a study in 

198 1 to assess where the US stood in relation to other countries on biotechnology development. 

The resulting report wamed that while the US was the world leader in biotechnology, there was no 

guarantee that it would remain the leader." Similarly, the mandate of the working group that 

drafted the fedenl regulatory fnmework for biotechnology was to develop a "coordinated and 

sensible regulatory review process that will minimize uncertainties and inefficiencies that can stifle 

innovation and impair the competitiveness of US industry"." Subsequently, the proposal for a 

Coordinated Framework noted that: 

The tremendous potential of biotechnology to contniute to the nation's economy in 
the near term, and to fulfil society's needs and alleviate its problems in the longer 
term makes it imperative that progress in biotechnoiogy be encouraged. While the 
potential benefits of biotechnology are widely acknowledged, legitimate concems 
about safety have also been raised as additional products of biotechnoiogy move 
fiom contained research labotatories into full contact with the public and the 

9' Doyle (1985): 333-334. 
9' United States. Executive Office of the President. Office of Science and Td~nology PoIicy (1984): 50857. 
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environment through commercial testing and applications in the environment." 

Regulatory certainty was portrayed as a necessary component of competitiveness. In Apnl 1985, 

Dr. Bernadine Healy, then Office of Science and Technology Policy (OSTP) Deputy Director and 

who played a key role in development of the framework, said in response to a question about the 

impact of regulation on competitiveness: "....if we have regulatory chaos, that is going to be our 

worst enemy in tems of our economic advmtage md our intemaioncl! cornpetitircness"." Thc 

discussion of the appropriate scope for regulatory intervention was consistently punctuated by 

reminders that if regulations were too stringent, developen would simply move operations to 

another country. 

Into the 1 WOs, the focus tumed to deregulation in the US. The Amencan 1992 "scope" 

document acknowledged its intellechial debt to the "formative role7' played by a senes of policy 

statements and reviews issued prior to its release." These statements promoted and reflected a 

changing, less prescnptive, and Iess onerous approach to regulation. They specified new means 

that regulaton were to use, which included not dictating to the regulated the rneans by which they 

were to meet their regulatory obligations. For example, the 1990 "President's Pnnciples" for 

biotechnology regulation included: basing regulation on the product, not the process; minimizing 

the regulatory burden while protecting public health and welfare; and having flexible regulation that 

accommodates development of the technology and encourages its use by basing regulation on 

desired ends rather than also prescnbing means. The 199 1 Report on National Biotechnology 

Policy of the President's competitiveness council emphasized the pnority placed by the executive 

on eliminating "unneeded regulatory burdens for al1 phases of the development of new 

biotechnology products", arguing that existing regulatory structures were adequate "in those 

" United States. Executive Office of the President. Office of Science and Technology PoIicy (1 984): 50856. 
'Wealy is quoted in [US Congress. House Cornmittee on Science and Technology. Subcommittee on 
investigations and Oversight (1 986): 6. 
" United States. Executive Office of the President. Offlce of Science and TechnoIogy Policy (1992). The 
smtements inciude the "President's PrùicipIes of Regulatory Review for Biotechnology", approved by President Bush 
in August 1990; a September 1990 EPA report on risk assessrnent and environmentai protection; the February 1991 
Report on National Biotechnology Policy, published by the President's Council on Competitiveness; and the 
Council on Competitiveness's "Fact Sheet on Criticai Technologies", issued in April 199 1. 
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limited instances where pnvate markets fail to provide adequate incentives to avoid unreasonable 

risks". Finally, the "Fact Shed' of the Council on competitiveness recommended certain 

princip les for regulation. These pnnciples included regulating only when there was evidence that 

potential benefits would exceed potential costs; relying on voluntary standards and disclosure 

where possible instead of inflexible regulation; using health, safety, and environmental regulations 

to address ends rather than means: and that regulations should be bzsed on scientific risk 

assessrnent procedures and used to address real and significmt risks rather than hypothetical and 

remote risks." Based on these recommendations, the 1992 US "scope" statement provides 

guidelines to agencies on the ways in which regulation is to be conducted that are rnuch more 

specific than anything in the Canadian regulatoiy fnmework. 

In Canada, impmving federai regulatory coordination to provide clarity, predictability, and 

consistency becarne a more pressing policy issue following the 1983 release of the National 

Biotechnology Strategy. The NBAC in particular worked to identiQ and promote conducive 

conditions for development and comrnercialization of biotechnology." The creation of the 

SubGroup on Safety and Regulations in 1985 appears to have been the first formal response by 

state officials to calls for regulatory coordination. As in the US, coordination was portrayed by 

state officials primarily as a competitiveness issue. Confusion among developen and the public 

about the scope of regulation and the division of authority among departments, and concems about 

the slow pace of regulatory development were portrayed by proponents as senous impediments to 

exploiting the commercial potential of biotechnology. M A C ,  for example, stated in its 1987-88 

annual report that it had already urged and continued to urge the government to "move quickly to 

clan@ the covenge of biotechnology products", noting that the: 

development of an appropriate regulatory system which covea environmental 
introduction and use of such products will, in large measure, determine whether the 
commercial benefits frorn the substantial pnvate and public investments which have 
been made tu date will be reaped in Cana&"''' 

" United States. Executive Office of the President, Office of Science and Technology Policy (1992). 
99 NBAC was cornposed of approxirnately twenty senior representatives from government, indusuy, and universities, 
with about one-third of the membership corning from the federal govemment. 1t.s problem definitions are thus a mix 
of public and private versions. Kneen argues that biotechnology regdation was first placed in the context of 
international competitiveness in Canada in 1980, through the pubIication of a joint Science Council of Canada 1 
institute for R e s m h  on Public Policy report on the prospects for biotechnology in Cana&. See Kneen (1992): 
171-172. 

'O0 Canada, [ndustry, Science and Technology Canada Nationai Biotechology Advisory Committee (1 989): 3. 
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State officiais descnbed regulatory policy making for agricultural biotechnology as a challenge of 

crafting rigorous, yet not overly restrictive, regulations that would not jeopardize competitiveness 

and cause developea to move elsewhere as had occurred in Gennany where a temporary 

moratorium had been placed on field trials.101 In Canada, the focus into the 1990s was not so much 

about lightening regulation as in the US, but rather about incocporating competitiveness into 

existing regi~lations.~~ 

Within the boundaries set by technological neoliberalism, biotechnology regulation is to be 

used in pursuit of the overarching goal of encouraging development of the technology, in tandem 

with intellectual property nghts, direct research funding, and indirect subsidiwtion of research 

through various tax credits and incentives. In this view, the assurances of safety provided through 

regulation provide the bais for consumer acceptance and facilitate international trade. Regulation 

is to be developed as a competitive advantage and in such a way that international harmonization is 

possible. Technological neoliberalism condones regulation based nanowly on risk assessrnent 

because science-based regulation should be more amenable to international harmonization and less 

vulnerable to trade challenges than regulation that incorporates "political" goals. Funher, 

regulation's importance in the biotechnology development toolbox was increased by fiscal restmint 

in both countries through the 1980s and 1990s. As a policy insrniment, regulation cm be 

relatively inexpensive compared to other measures such as research fùnding and tau credits. In this 

context, it is simple to undentand why the regulatory fiameworks were intended to ensure that 

biotechnology, ais a technique and technoIogy, was not discnminated against. 

The boundaries placed on regulatoiy policy by the institutionalization of technological 

neoliberalism are clear in the two countries' regulatory Frameworks. Technological neoliberalism 

endorses the narrow nsk-based de finition of safety, requires regulatory policy instruments to be 

flexible and thus responsive to changing technology and market demands (according to the image 

of a nimble state in a globalized economy), and promotes the crafting of regulation to provide 

competitive advantage to dornestic economic sectors. Further, Canada's regulatory fnmework 

'O'  For exampte, see Hollebne (1988): 37. 
'O2 In Canada, the 1992 f d d  Budget wounced a govemment-wide regulatory review. The intent was for 
regulatory agencies to rejustiQ their regdations publicly. The goals were to use resources more efficiently; reduce 
the costs of reguiations to govemment, industry, and consurners; conduct cost-benefit assessrnents of regulations, 
and ensure that regdations did not reduce industry competitiveness, and m parûcuhr, industry's ability to respond to 
market demands. To integrate competitiveness, regulations were examineci with a view to Uicreasing simpIification, 
responsiveness, and hmonization, See Canada. Hdth Canada H d t h  Protection Branch (1993). 
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with its broad principles sets certain parameters for regulation. Placed squarely within those 

parameters are human and environmental safety; risk-based assessment; a favourable climate for 

developrnent of biotechnology; an open, consultative policy making process; and, as expressed by 

state officiais, a pnonty of national and international harmonization. Excluded from the scope and 

intent of regulation, for exarnple, are ethical concems extending beyond safety about the 

developrnent and achiai use of the techniques of genetic engineering:''' using regulations to impose 

critena of social utility such as encouraging development of the technology toward provision of 

specific "public good" benefits such as improving agricultunl sustainability, food quality, or food 

safety;'" and, finally, distioguishing products created through genetic engineenng from those 

produced through other techniques, or in other words a process-based approach. This last 

omission weakened the rationale for creating a new "biotechnology regulatory agency" or cirafting 

new legislation to deal exclusively with genetic engineenng. The exclusion of these issues in the 

regulatory framewok has set and reinforced existing boundaries between legitimate and illegitimate 

issues for regulation. As will be seen in the specific cases below, these issues are considered as 

either outside the scope of regulation or incompatible with the existing policy framework. The 

Amencan regulatory fnmework sets virtually identical boundaries on the scope and intent of 

regulation. 

Conclusion 

Policy boundaries in agncultunl research and regulation have provided the broader context 

for policy responses to specific issues of commercialization such as environmental release and food 

safeîy. The ascendance and gradua1 institutionalization of technological neoliberalisrn in policy 

'O' While Canadian state officiafs IargeIy sidestepped the ethics of genetic engineering in regulatory discussion, one 
exception was 3 technicd background paper on labelling genetically-engineeted foods. It noted thrit govemments can 
be involved in ethicai issues, but the nature of an appropriate roIe was not yet clear. It stated that in Canada, 
regdators make choices on ntional scientific data, while in some European countries, ethical issues received more 
attention. See Canada (1 994): 1 2. 
'"'The discussion of comments received on the proposed regdatory amendments clarimg AAFC authority for 
environmeniai assessment notes that two respondents recomrnended that, before evduation occurs, products covered 
by these provisions shouid be shown to have ciearly defmed benefh to the environment, consumen, and farrners. 
This suggestion was rejected by AAFC as inconsistent with approaches already taken, AAFC noted that it is the 
responsibiiity of firms to explain benefits to consumers, who will then make the choice as to whether to purchase 
the product See Canada. Minister of Public Works and Govemment Services Canada (1 997): 37. 
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choices has reinforced market-based ideas and diluted the science-based ideas of policy legacies. It 

has provided the private sector with additional influence in policy making, while weakening state 

capacity and autonomy. The lab safety guidelines initially made nsk and science the basis of 

regulation. By positioning scientific expertise at the centre, they pnvileged policy community 

actors with such expertise. However, the direction of innovation in agricultunl research policy 

and the federal replatory frameworks for biotrchnology placed greater pressures on regulation to 

contribute to economic goals. The regulatory frameworks built on the lab safety guidelines, but 

placed regulatory science in the service of economic development for the purpose of achieving 

international competitiveness. The visible financial and politicai commitments by Canadian and 

Amencan govemments to the development of agricultunl biotechnology and increasing 

collaboration and interdependence between public and private sector researchen placed additional 

limits on the options for regulation. Commercialization would proceed and regulation would be 

designed to facilitate it. 

Insulated from the econornic dimensions of biotechnology regulation, the lab safety debate 

of the 1970s was "a bid for control of the scientists, by the scientists, for the scientists". It was a 

debate about which institutions would "decide questions of safety".lo5 It appean that rDNA 

researchers initially won the day with their scientific autonomy barely crimped by the guidelines." 

However, another effect of the lab safety guidelines was to set a precedent for special regulatory 

ovenight of genetically-engineered products. If a technology was nsky enough to be regulated in 

the lab, then the public would expect some degree of oversight of its widespread use. Regulation 

of genetic engineering was now in the public and political arma. 

Into the 1980s, the agriculniral biotechnology regulation policy community began to 

expand. The nascent biotechnology industry, dong with environmental and other public interest 

groups concemed about the risks ofbiotechnology, called for more explicit regulation of the 

release and use of products. In the US, the biotechnology industry wanted the federal govemment 

to take charge. [t hoped federal regulation would preempt its personal nightmare of a potpoum of 

'" Eddy ( 1  983): 404 1. 
'O6  The gWdeIines were not particularly stringent in either country: they appiied genenlly only to those receiving 
federal finiding, were votuntary for the private sector, and were quickly relaxeci. in the US, fm oflen did confonn 
to the guideIuies d e r  1978, since they found that it was refatively easy to do m. Kenney (1  989). 



1 O7 
local efforts.'" As specific issues regarding use began to arise such as environmental safety, food 

safety, and labelling of genetically-engineered foods, new policy networks sprang up to deal with 

them. Canada and the US responded to al1 three of these issues. Chapter Three examines and 

compares their policy choices. 

'O7 L o d  efforts had spmg up during the lab dety  issue. In the mid-1980s, it looked like the same thing might 
happa with environmental release of genetically-engineered pmducts. 
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TAB1.E 2-1, 
tements on a&ulturril research uolicv Maior reuorts and sta 

Canda and the United States fsince 19701 

UNITED STATES 

1 9 7 0  
Science Council publishes Agricubural Science in Canada, 
a background smdy for its 197 1 report (below): Advocates 
increased focus on applied research, decentralization to 
provinces, hightr transfers to private sector for research, 
and ovemll increase in private sector involvernent in policy 
making. 

1 9 7 1  
Science Council publishes Two Blodes of Grass: Calls for 
the mation of an "Agricultunl Research Coordinating 
Council" with a broad membership and a mandate to set 
priorities, açsess programs and improve collaboration. tt 
recommends chat the council have direct conml of the 
alIocation of federal funding and provide contncts to the 
private sector. 

1 9 7 2  
Hightower Report: Public agricultunl research system 
privileges agibusiness and industrial agriculture at expense 
of smaller pmducers. 

Pound Report, (National Academy of Sciences): USDA 
research program behind the times and underfunded. 

1981  
Office of Tcthnology Assessment publishes An Assessment 
of the United States Food and Agricthral Research System: 
Identifies nced for increased support for the system, a lack 
of wetI-defined goals, inadequate process for priority 
setting. and inquitable distribution of costs and benefits 
among States. Calls for stronger USDA research prognm on 
national interest issues. 

1 9 8 2  
Winmck Rcpon, Science for Agriculture. NationalAcaderny 
of Sciences: USDA rescnrch should be more stntegic, 
change funding stmtegy to pursue cutting-edge research. 

1 9 8 6  
Nielsen Task Force Report: Agicultural research should be 
rcoriented toward client ne&; private sector should have 1 9  8 7 
more direct influence, including through shared-cost funding National Restarch Council, National Academy of Sciences, 
OF rcsearch. Agricultural Biorechnology: Strategies for National 

Comperitiveness: Calls for more strategic mearch 
National Agriculture Stralcgy issucd by Canadian ministers priorities, including a long-tenn and significant 
of agriculture: Signals rnove to market-based policy commitment to agricuItunl biotechnology. 
instruments and cornmitment to competitivcness as a policy 
goal in al1 aspects of agricuItural policy. including resesuch. 
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1988 
Research Bnnch publishes Canadian Agriculture Research 
and Teclmology Transfec Planning for the Future, Part 5. 
Research Branch Pmposnl For Action. in response to the 
Narional Agriculture Straregy, announcing its willingness 
to increase private sector involvement in policy making 
and CO prornote public-private partnerships. 

1 9 8 9 - 1 9 9 0  
Growing Togethet policy review: Agricultural research 
important to competitiveness of agi-food industry, support 
for strengthening coordination of pnvate and public 
partnership, while maintainhg strong federal rote. 

1 9 9 0  
Report issued by Task Force on Competitiveness in the 
Agri-Food Industry, as part of the Growing Together review, 
calling for greater collaboration in agricultuni research. 

199  1  
National agricultural research conference, "Pannerships: A 
Focus on Technology". 

Research B ranch publis hes Canadian Agrictrlture Research 
and Technology Transfer: Planning for the Future, Part 9, 
Strntegic Directions. 

1 9 9 2  
First comprehensive stntegy published, representing 
consensus of Canadian agricultural reseiuch comrnunity: A 
Narional Strategy for Agri- Food Researclt and Technology 
Transfer. 

Science CounciI study on sustainable agriculture includes 
recommendations for agricuItura1 research. Criticizes 
Research Branch for being slow to respond to changing 
priori ties. 

1 9 9 3  
Auditor General's report faults R e s m h  Bnnch for 
weaknesses in rneasuring whethtr its mcarch resutts were 
meeting stated policy goals such as cornpetitiveness and 
higher rates of technology transfer. 

1998  
House of Comrnons Standing Cornmittee on Agriculture and 
Agri- Food, Capruring the Advanrage: Agricul~rml 
Biotechnotogy in the New MilLenniurn Makcs six 
recommendations including inmased lunding for long-term 
basic research to keep Canada at the forefront of 
biotechnoIogy developments and continued 
implementation of an inteliecrual property framework that 
will foster the devdopment of biotechnology products. 

1989  
National Research Council (National Acaderny of Sciences): 
Investing in Research: A Proposa1 to Strengthen the 
Agricultural, Food. and Environmentni System. Calls for 
major incese  in use of competitive grants. Sriys chat 
agricultunl research is underfunded. 

1997 
Gencral Accounting Office: Agricultural Research: More 
Eficienr and Accountable Sysrem Could Better Respond to 
New Challenges. Recommendç making the system more 
efficient by reducing fedenl faciiities and increasing 
colIabomtion between the pubk and private sectors, and by 
inmasing accountability CO encourage better quality 
research. 
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TABLE 2-2 
&ricuItmI research uolicy and context 

da and the United Stntes (since 19731 

1974  
Creation of the Canadian Agricultural Research Council 
(now the Canadian Agri-Food Research Council) to assist 
the Canadian AgricuItural Services Coordinating 
Cornmittee, for the purpose of coordinating technology 
transfer and building consensus on research priorities. In 
recent years, the percentage of private sector 
reptesentatives has gone from about twenty-five to fifty per 
cent of members. 

UNITED STATES 

1 9 7 7  
Congress establishes two advisory boards to improve 
coordination of the public agricultural research effort: the 
Joint Council on Food and Agricultural Sciences, and the 
National Agriculnirai Research and Extension Users 
Advisory Board 

1 9 8 0  
Amendments to the Plant Variety Protecrion Acr (PVPA) to 
include more plant varieties. The period of protection w u  
lengthened h m  seventeen to eighteen years, to bnng it 
into conformity with international standnrds for plant 
breeden' rights. 

Supreme Court ruling. Diunrond v. Chakrabarry, tinds that a 
gtnetically-engineercd microorganism can be pritented. 
setting the preccdent that livings things can be patented on 
the basis of being altered by human activity 

Federai Bayh-Dole Act pemits researchers to patent and 
gnnt licenses for fedetally-funded research 

Fedem 1 Slevenson- Wydler Act permi ts cooperative research 
and development agreements between public researchers and 
private organizations 

1983 
Establishment of the PIant Biotechnology lnstitute in 
Saskatoon by the National Rcsearch Council, (previously 1 9 8 5 
the Prairie Regional Laboratory), following release of the Patent office ruling, Er parte Hibberd, fin& that patents can 
National Biotechnology Strategy be granted for novel plant varieties. This ruting and others 

set the precedent for the gmting of broad utility patents for 
new plants and new breeds of animals 

1 9 8 6  
Passage of the Federal Technology Tranrfer Act makes it 

1987  easier for public and pnvate mearchers to work together. 
EstabIishment of the Industry Relations OffTce within the Allows Agricultural Research Service (USDA) to give 
Research Branch of the federat department of agriculture private sector resemh partners the first option to market 

the research results 
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1988 
First meeting of the Research Branch Advisory Cornmittee. 
Majority of the rnembers represent the private sector 

Federal minister of agriculture authorizes worldwide 
licensing and coltection of royaitics for al1 pIant varieties 
developed by Agriculture Canada' 

1 9 9 0  1 9 9 0  
Passage of plant brccdcrs' +;@s Icgislaticii mark 5;s; C D I I ~ ~ S S  cstaélish~~ :hc Afi+r~ltü~! Scicncc a d  
provision in Canada of intellectual propeny rights for plant TechnoIogy Review Board, to provide advice on new 
breeding technologies 

1 9 9 4  
PVPA amended to discourage "cosmetic breeding" by 

1 9 9 5  preventing protection from being gnnted to new varieties 
Launch of federai program: Matching Investment Initiative that had only minor distinctions from existing varieties. 
!bat promotes formal research pannerships between the Protection extended to tuber cmps and first-generation 
public and privatc scctors hybrids. Agricultuml producers must obtain a liccnse to sel1 

seeds of varieties protected under the PVPA. 

' Canada Agriculture Canada Research Branch (1989): 22. 



TABLE 2-3 
Private sector investment in biotechnolagy researh. Canada 

Private sector annual spending on biotechnology reseurch and development, 1989-1995' 

by major sectors, percentage 
1 9 8 9  1 9 9 3  

Agrifood 13.9 13.5 
Health 62.5 57.8 
Services* 8.4 15.0 
(+climcal trtals. contncts, mostiy oiopnanaceucicaij 

by major sectors, $million 
1 9 8 9  1 9 9 3  

Agri food 
Health 
Services 

' Canada. Statis tics Canada (I997a). 



BLE 2-4 
&ricultural biotechnolo~v research. Canada 

A. Biotechnoiogy research and development by the private sector, 1989-1995, ($million)' 

1989 1993 
Current expendi tures 
Agn food 14.6 27.6 

By subsector 
Agriculture 7.4 13.5 
Food processing 4.8 12.5 
Other 4.0 4.4 

B. Funding for the Plant Biotechnology Institute, National Research Council, Canada, 1983-1995 
($millions, current dollars)' 

(expendi tures) 
(expenditures, including $1.1 million in external research contncts 
and special expenses of $4.3 million in building construction) 
(expendi t u m  including $1 million in extemal research contracts) 
(expenditures including $900,000 in external research contracts) 
(expendi turcs including $500,000 in external research contncts) 
(expcnditures, including $600,000 in externat research contncts) 
(value of contnct work for industrial clients rises to $400,000) 
(NRC funding, not including contract work for industrial clients with a 
vahe of $500,000) 
(federal funding, not including $4.2 million in funding frorn research 
partners, including universities) 
(total funding, including NRC share of 11.6 miIlion, and 4.4 from other 
sources) 
(tom1 funding, including NRC share of 1 1.2 million, and 5.1 mil1ion from 
other sources) 
(total funding, including NRC share of 11.4 million, and 5.5 from external 
(no annuai report issued) 
(federal funding, no figures on externi11 funding provided, hosting 53 guest 
researchcrs from industry, and 17 from univenities. vs PB1 core staff of 
1 O&) 
(expcnditures) 
(PB1 hosting 72 guest mearchers from industq and 27 frorn 
univenities vs core staff of 110) 

Canada. Statistics Canada (1997a). 
Annual Reports of the Plant Biotechnology Institute, National Research Council, 1983-1995. Figures for 1996-1998 are 

€rom the web site: www.pbi.nrc.ca. 



TABLE 2-5 
j4 m c  ' u u r l  It a resea r ch nolicv innovation. 1973 to 1998 

the United Stn Canada and te3 

CANADA UNITED STATES 

INSTITUTIONAL 

Location of research Private invesrrnent increasing Private investment increasing 
Federal mle declinin,o Fedeml rote incrensing 
Provincial / university role increasing State role declining 

Control of restarch prioritics Federai declining. provincial increasing, Federal stable 1 increasing 
Private increasing State declining, 

Private increasing 

POLICY INNOVATION 

Private sector input Canodian Agricultural National Agricuitunl Research and 
Research Council (1 974) Extension Users Advisory Board, 

growing pnvate sector representation established in 1977, 
primanly intopolicy making private sector rnembefship 
and research priorities 

Research Bnnch Advisory Committee (1988) Merged with two other gencnl 
private sector input into federal depanment of advisory cornmittees, following 
agriculture's research priorities passage of 1996 legislation, 

into National Agricultural Research, 
Matching tnvestmcnt Initiative (1995) Extension, Education, and 
shared-financing projccts Economics Advisory Board. which 
initinted by private sector indudes private sector representation 

Public-private research collaboration Increased and formalized since 1987 Legislation in 1980, 1986 facilitates 
cg., fndustry Relations Office (1987) and encourages collabontion through 

Cooperati ve 
Research and Development 
Agreements (CRADAS) 

Matching Investment Initiative (1995) 

Intellectual property nghts Introduction of plant breeders* rights (1990) Plant Variery Protection Acr finetuned 
For new plant varieties (1980, 1994) 

Utility patents (1985) 



TABLE 2-6 
C h r o n o l ~ g v : R e e u l a t i n e ~ e i n e e r i u  
Laboratorv safetv and regdatory frarneworkq 

CANADA UNI'IZD STATES 

1 9 7 1  
Researchers begin to discuss concerns about safety of 
working with genetically-enginecred organisms. 

1 9 7 4  
Recombinant DNA Advisory Cornmittee (RAC) cstablished 
by the National Institutes of Health (NIH) to advise on 
safety issues of  working with potentially hazardous 
genctically-engineered in Inboratories. The Office of 
Recombinant DNA is established to support RAC's work. 

1 9 7 5  
Apri l  
Medical Research Council fonns ad hoc committec to 
discuss lab safety guidelines. 

1 9 7 7  
Guidelines for working in laboratones with recombinant 
DNA, animal viruses, and cells relcased by the Medical 
Research Council. Revised and relaxed in 1979 and 1980. 

1 9 8 0  
Pnvatc sector Task Force on Biotechnology estabIished to 
advise federal govemmcnt on how to pmceed with 
biotechnology. Recommends a NationaI Strategy, 
inciuding long-term federal funding and stimulation of the 
private sector. 

1 9 8 3  
National Biotechnology Strategy released, based on 
recommendations of Task Force. 

Nationai Biotechnology Advisory Cornmittee established 
to advise Minister of Stace for Science and Technology- 

1975 
February 
[ntemationd conference of scientists in Asilornar. 
California, concludes that while some experirnents should 
be deferred. most rDNA work cm go ahead safely under 
appropriate conditions. 

December 
First publication of guidelines by NIH for working with 
rDNA techniques in labs. Over the next sevenl years (1978. 
1982, 1983). these guidelines are periodically revised and 
made l e s  restrictive. 

1 9 7 6  
NIH guidelines are extcnded to al1 fcdeml agencies that fund 
rescarch, by a prcsidentiat order. 

Interdepartmencal Cornmittee on Biotechnology (ICB) 
established to monitor progress under Nationaf 
BiotechnoIogy Stntegy. 



1 9 8 5  
ICB establishes the Sub-Group r?r, Sarety and Regulations. 

1 9 8 6  
ICB commissions the 1986 Coordinated Study on 
Governmenr Processes in Safery and Regulariun of Modern 
Biorechnology. 

1 9  8 8 
Cabinet directs a11 fedenl departments invot ved with 
biotechnology to create a plan of action for a coordinated 
regulatory fnmework. 

Attcmpt to strengthen regulatory coordination by creating a 
National Biotechnology Reguiatory Coordination Office 
within the Department of Industry, Science and Technology 
does not go forwarc!. 

1 9  9 O 
The fedcral Green Plan confirms the intention to establish a 
regulatory framework for biotechnology within five ytars. 

1 9 9 2  
Fedeml government-wide regdatory review intended to 
ensure regdations do not impede industry competitiveness. 

1 9 9 3  
January 11 
Announcement of new regulatory framework (approved by 
Cabinet in Decernber 1992). 

II6 
1 9 8 4  
April 
The White :fmse Cabinet Council on Natunl Resources and 
the Environment fonx  the Working Group on 
Biotechnology to study poteniid conflicts between public 
safety concerns and the devefopment o i  ;?o industry. This 
group issues a proposed regulatory framework on 2-cember 
31. 

1 9 8 5  
October 30 
OST? establisha ihe B i ~ i ~ ~ h n ~ h ~  Scicncc CçorUina:ing 
Committee (BSCC) to improve coordination among fedenl 
agencies on scientific issues. 

1  9  8  6 
June 26 
Coordinatcd Fnmework for Rcgulation of Biotechnology 
issued by the White House science office and five fedeni 
agencies. Finalizes 1984 dnft policy. 

1990 
BSCC replaced by the Biotechnology Research 
Subcommittee of the Committee on Health and Life 
Sciences, a standing intengency commiitee of the Fedenl 
Coordinating CounciI on Science, Engineering, and 
Technology. 

August 
Relcase of Presidcnt's Principlu For Regulatory Review of 
Biotechnology, rcquiring a risk-bascd approach. 

September 
EPA Report: Reducing Risk Setting Prioriries and 
Scrategies for Environmenrai Protection, endorses and 
recommends nsk-bascd approach. 

1 9 9 1  
F e  bruary  
Release of Report on National Biotechnology Policy by the 
President's Council on Cornpetitiveness. 

A p r i l  
CounciI on Competitiveness issues Fact Sheet on Critical 
Technologies, which endorses risk-based approach. 

19 9 2 
February 27 
OSTP publishes "scope" document which details how federal 
regulatory agencies are to proceed in regulating 
biotechnoIogy. A smng emphasis is placed on a risk- 
based approach, and a strong justification of the product- 
based approach. 



1 9 9 8  
August 
Release of renewed Canadian Biotechnotogy Strategy, to 
replace 1983 smregy. No change to regu[atory fnmework 
or principles. Main cornponents are creation of an 
independent, expert, Canadian Biotechnology Advisory 
Comminee, to integrate social and ethical aspects along 
with environmental. health and regulatory issues. This is a 
wider mandate chan thiit aven to NBAC. 

The nzw stratzgy pIacü a grcatzr cmphasis on public 
awareness and participation, and strengthens 
interdepartmental coordination. 



TABLE 2-7 
Leeislative heariqgs on "biatechnoIo~v>' 
Canada and the United Stat~s. up to 1998 

CANADA 

ISSUE: BIOTLZEENOLOGY REGULATTON 
1 )  During review of Canadinn Envirumenral Protecrion Acr, regulation of biotechnology is nised, resulting in 1996 
hearings (below), 1995 
2) Sevenl days 01 heanngs and roundtable discussions. R e p m  issued in Novernbec Biorechoiogy Reguiarion in Canada: 
A Marrer of Public Confidence, 1996 
House of Comrnons Standing Committee on Environment and Sustainable Development 

ISSUE: AGRICULTURAL BIOTECHNOLOGY 
1) One day hearing on implications for agriculture, including regdatory regime, 1996 
2) One day hearing on "update" on agriculniral biotechnology, 1997 
House of Comrnons Standing Cornmittee on Agriculture and Agri-Food 

ISSUE: RENEWAL OF CANADIAN BIOTECHNOLOGY STRATEGY 
Four days of hearing. Resulted in report issued in May, Capturing the Advanrage: Agriculrural Biotechnology in the New 
Millenniwn, 1998 
Houst of Comrnons Standing Committee on Agriculture and Agri-Food 

UNITED STATES 

REGULATORY ISSUES 

A. Focus on environmentnl implications 
1) Environmental Implications of Genetic Engineering 
Iune 22, 1983 
Subcommittee on Investigations and Oversight: Subcommittee on Science, Research, and Technology of the Committee on 
Science and Technoiogy 
U.S. House of Representatives 

2) The Potential Environmental Conscquences of Genetic Engineering 
Scptember 25 and 27, 1984 
Subcommittee on Toxic Substances and Envirunmentnl Oversight of the Committee on Environment and Public Works 
U.S. Senate 

3) Biotechnology Regdation 
December i 1. 1984 
(Focus on environmental reIcase, especia1Iy the quality and adequacy of the existing scientific database on which regulation 
will be based) 
Subcommittee on Oversight and Investigations of the Committce on Energy and Commerce 
U.S. House of Representatives 

' It is hoped that this list is comprehensive, although it rnay not be exhaüstive. It wiis compiled by searching the index of 
Amencan governrnent publications from 1970 to 1996. 



4) Planned Release of Genetically-Altered Organisrns: The Status of Government Research and Regulation 
December 4, 1985 
Subcomrnittee on Investigations and Oversight, of the Cornmittee on Science and Technology. U.S. House of 
Representatives 

5) Releasing GeneticalIy-Engineered Organisms into the Environment 
May 16. 1986 
Subcommittee on ToKic Substances and Environmental Oversight of the Committee on Environment and Public Works 
U.S. Senate 

6) Field Testing Geneticdly-Engineered Organisms 
May 5, 1988 
Subcomrnittee on Narural Resources, Agriculnirt Resenrch and Environment of the Committee an Science, Spacc, and 
Technology 
U.S. House of Represenatives 

B. Focus on regufatory framework 

1)  Coordinated Framework for Regulation of Biotechnotogy 
Juiy 23. 1986 
Subcomrnittee on Investigations and Oversight; Subcommittee on Natural Resources, Agriculture Research and 
Environment; Su bcommittec on Science, Research and Technology ; of the Committee on Science and Tec hnology 
U.S. Houst of Represcntatives 

2) The Use and Regulation of Biotechnology in Agriculturr: Joint Hearing on the PotentiaI of Biotechnology and 
Amenca's Cornpetitive Position 
November 4, 1987 
Committee on Agriculture, Nutrition, and Forestry, and the Subcommittct on Technology and the Law. of the Committee on 
the ludicinry 
U.S. Senate 

3) Federal Oversight of Biocechnalogy 
November 5,  1987 
Subcomrnittee on Hazitrdous Wastes and Toxic Substances, of the Cornmittee on Environment and Public Works 
U.S. Senate 

C. Non-regulatory issues 

1 ) Biotechnology and Agriculture 
April 16 and 17. 1985 
[Focus on how U.S. farm policy can be adaptcd to pmvide for the advances of biotechnology. while minimizing disruption 
to the farm econorny] 
Subcommittee on [nvtstigaiions and Oversight of the Committee on Science and Technology 
U.S. House of Representatives 

2) Bio technology Devclopment 
December 18, 1985 
Focus on updating comminee on stams of U.S. biotechnology policy] 
Subcommittee on Oversight and Investigations of the Committce on Energy and Commerce 
U.S. House of Representatives 

3) Biotechnology Dcvclopment and Patent Law 
November 20, 1991 
Subcomrnittee on Intellectud Property and Iudicid Administration of the Committee on the Judiciary 
O.S. House of Representatives 



4) Competi tiveness of the U.S. Biotechnology Industry 
March 23, 1994 
Subcomrnittee on Science. TechnoIogy, and Space of the Committee on Commerce, Science, and Transportation 
U.S. Senate 

D. Committee reports on regulation 

Issues in the Federal Regulation of Biotechnology: From Research to Relenre 
Report prepared by the Subcommittee on lnvestigations and Oversight, transrnitted to the Committee on Science and 
Technotogy, December 1986 
US House of Represencafives 

E. Hearings on  legislative initiatives on biotechnology regulation rindlor research 

I )  The Biotechnology Science Coordination Act of 1986 
June 43,  1986 
Subcommittee on Naturd Resources. Agriculture Research and Environment, Subcommittee on Science, Research and 
Technology, of the Committee on Science and Technology 
U.S. House of Representatives 

2) Review of Cumnt and Proposed AgricuItural Biotechnology Regulatory Aurhority and the Omnibus Biotechnology Act 
of 1990 
October 2, 1990 
S ubcommittee on Department Operations, Research, and Foreign Agriculture of the Commi ttee on Agriculture 
U.S. House of Rcpresentatives 

3) Agricuttural Research Act OP 1988; and the Biotechnology Competitivencss Act of 1988 
August 10, 1988 
Subcommittee on Department Opcntions. Research, and Foreign Agriculture 
U.S. House of Representatives 

4) Biotechnology Patent Protection Act of 1991 
November 21, 199 1 
Subcommittee on Intellectual Property and Judicial Administration of the Committee on the Judiciary 
U.S. House of Representatives 



TABLE 2-8 
Cornilarative ~ o l i c v  choices, r e ~ u l a t o r y  frameworks 

CANADA' 

PRINCIPLES (in 1993 regulatory frarnework) 

Policy goals (guiding) 

Safety 
Maintaining Canada's high standards for the protection of 
hurnan heaIth and the environment (1993) 

Economic development through innovation 
Fostering a favourabk climate for devetopment, 
accelerating innovation and adoption of sustainable 
Canadian biotechnotogy products and processcs (1993) 

Open consultations, framed by national 
priori ties (cornpe ti tiveness) and international 
approaches (harmonization) 
Promoting development and enforcement of Canadian 
regulations in an open and consultative rnanner, in hnrmony 
with national priorities and international approoches (1993) 

Canada (1993). 

PRINCIPLES (in Federal Register staternents, 1984, 
1986, 1992) 

Policy goals (guiding) 

Safety  
Legitimate concerns about safety have been nised. The 
regulatory process should adequately consider health anci 
environmental safety consequences. ( 1984) 

Regulation should seek a balance between ensuring heaIth 
and environmentai safety while maintaining sufficient 
regulatory flexibility to avoid impeding the growth of an 
infant industry. (1986) 

Economic development through innovation 
Modem biotechnology offers vast poten tial for benefits, 
such ris new services and supenor products thac wilf be more 
effective, convenient, safer or more economical. 'The 
tnmendous potential of biotechnology to contribute to the 
nation's econorny in the near term, and to fulfill society's 
necds and alleviate its problems in the longer term rnakes it 
imperative that pmgress in biotechnotogy be encouraged." 
(1984) 

Compet i  t iveness  
Recognition ihat the way in which ngulations are 
implemented will affect the competitiveness of developers 
and the future development of basic science. Regulation 
should minimize uncertainties, delays. overlaps, and 
inconsistencies. (1984) 

Harmonization 
Promotion of international harmonization, including 
scientific cooperation to achieve mutual understanding of 
regulatory approaches and intemationai agreement on 
technical issues, such as principks For risk assessment. 
Harmonization will also assist in reducing barriers to trade 
in biotechnology, The framework takes into account the 
goals for regdation outIined by the OECD.' (1984) 

United States. Executive Office of the President Ofice of 
Science and Techology Policy (1984). (1986) and (1992). 
' The work of the OECD in putting forward principIes for 
rtgulation is discussed in Chaprer Six- 



PoIicy means (programmatic) Policy means (programmatic) 

S tatus quo-efficiency, federalism Status quo-flexibili ty  
Building on existing tegislation and institutions, clarifying Existing statutes provide the basic network of agency 
jurisdictional responsibilities and avoiding duplication jurisdiction and pmvide for pmduct-based regulation, As 
(1993) experience is gained. the fnmework is expected to evolve. 

(1984) 

Science- based nssessmen t 
Regulatory decisions should be based on the best available 
science. ( 1984) 

Each agency will develop its own review criteria and 
procedures, based on historical expenence and scienti fic 
databases developed from reviewing other products with 
similar uses. ( 1984) 

Risk-based assessrnent Risk-based assessment 
Developing guidelines, standards, codes of practice, and Regulation should distinguish among organisrns that require 
monitoring capnbiIitics for pre-reieasc assessment of the more or Iess review. (1956) 
risks associated with release to the environment (1993) Regulation musc be risk-based and focused on the product, 

not the process. Regulatory resources should be allocated 
Developing a sound scientific data base, upon which risk according to degree of nsk. Regulotion is to occur only 
assessments and evaluations of proaucts cm be mode f 1993) when the= is evidence that the risk is "unreasonable", 

defincd as when the full value of reduction in risk obtained 
by oversight exceeds the full cost of the oversight mensure. 
Evidenct includes information on the chancteristics of the 
pmduct, the type of use, and the tnrger environment, (1992) 

Agency discretion - consistency 
Each regdatory agency decides whether its stntutes apply to 
biotechnology products. ( 1984) 
Regulation across agcncies and. within agencies, across 
products, should be consistent. Al1 agcncies will adopt a 
case-by-case appmach, at ieast initially. Agencies should 
adopt consistent scientific definitions and should appIy 
reviews of equal scientific rigour. (f986) 
Recognition of the need for agency discretion and flexibiiity 
within parameten set &y the "scope" document, (1992) 



CANADA UNITED STATES 

INSTITUTIONAL ARRANGEMENTS 

"Stretch" existing mandates and legislative authorities. 

For caes  examincd: 
1) Environmental safety assessment: plants with novel 
traits 

AAFC / CFIA through: 
Feeds Act. Seedr Act, Plant Protecrion Acr 

2) Food safety assessment: noveI foods 
Health Canada through: 
Food and Drugs Act 

3) LabelIing of food containing "noveIW ingredients, 
inchding plants with novel traits 

For safety aspects, Health Canada through: 
Food and Drugs Act 

Fragmentation of r;.,gulatory authority among several 
depanments and agencies, according to existing 
responsibilities for products produced by other rnethods. 

Interdepartmental coordination through the 
Interdepartmental Cornmittee on Biotechnology and its sub- 
committecs, sinct 1983. Key interdepartmental forum for 
regulations is the Sub-Croup on Safety and Regulations. 

POLICY INSTRUMENTS 

Extension of existing regulatory authorities through 
amendments. Addition of governrnent-wide definition of 
biotechnology to some statutes to clarify chat authoricy 
exists over products produced using biotechnology. 
Amendments abo explicitly outline information 
requiremcnts for developers. 

Provision of guidelines to devetopers for scientific 
considerations. 

Use of risk assessment techniques, such as applying the 
concept of "substantial equivalence". 

INSTITUTlONAL ARRANGEMENTS 

"Stretch" existing mandates and legislative authorities. 

For cases exarnined: 
1) Envimnmental safety assessment: plants with novel 
traits 

USDA through: 
Fedeml P fanr Pesr Acr. Federal Noxiow Weed Acr 
Nntionnl Envirnnmenrctl Policy Acr' 

2) Food safety assessment: new plant vaneties 
Food and Dmg Administration through: 
Federal Food. Drug, and Cosmetic Act 

3) Labelling of food containing "novel" ingredients, 
including plants with novel traits 

Food and Drug Administntion through: 
Federal Food, Drug, and Cosmeric Act 

Fragmentation of reguiatory authority among sevenl 
departments and agencies, according to existing 
responsibilities for products produced by other methods. 

lntengency coordination of science issues through 
Biotechnology Science Coordinating Cornmittee (1 985- 
1990) and substquently the Biotechnology Research 
Subcommittee. 

POLICY INSTRUMENTS 

Use of policy statemcnts through the Fedenl Register to 
clai fy authority, and, in one case (environmental safety), 
new regulations that extend existing regulatory authoritics. 

Provision of guidelines to developers for scientific 
considerations. 

Use of n'sk assessrnent techniques and risk-based resource 
allocation strongly promoted in 1992 GST "scope" 
document. 

No new legislation. 
No new legislation. 

NEPA tequices al1 federai agencies to prepare an analysis 
belore any actions that may significantly affect the 
environment. Depending on the action, the agency rnay 
have to prepare either an environmentai assessment ancilor 
an environmentai impact statement, 



CHAPTER THREE 
REGULATING GENETICALLY-ENGINEERED PLANTS: 
COMPARING POLICY MAKING AND POLICY CHOICES 

This chapter examines how Canada and the United States have responded to three policy 

issues ansing from the commercialization of genetically-engineered plant varieties: environmental 

release, food safety assessment, and labelling. In sorne situations, the policy response has been 

tailored for geneticdlyengineered plants. In others, a blanket policy response has been put in 

place for al1 genetically-engineered organisms, al1 novel foods, or al1 plants with novel traits. The 

focus on policy responses afTecting genetically-engineered crop plants in this case study simplifies 

the cross-national comparison by excluding policy responses specific to microorganisms, animals, 

and other genetically-engineered products. Since this case study uses the concept of policy 

network which focuses on the nature of interaction among policy community membea, the chapter 

focuses on points of comparison that capture both key aspects of the policy making process and 

policy choices. A bnef history of the developrnent of the regulatory response in each country 

introduces the examination of each issue. Specific points of comparison are then made: first, issue 

arrival and problem definition by state officiais; second consultation and information gathenng 

procedures; and third, policy choices, disaggregated into policy goals, institutional Fnmeworks, 

and policy instruments. The discussion of policy choices includes the identification of central 

policy pnnciples that provide policy goals (guiding ideas), prescnie policy mems (programmatic 

ideas), and establish the scope of regulation. Together these details provide a relatively broad 

index of comparison of the policy making process and policy choices. 

Issue mival, which is part of the process of "agenda setting", is a chronoiogical measure 

used here to mark recognition of the issue on the part of state officiais.' Problem detinition may 

encompass arguments about causes and consequences, as well as a problem's component~.~ 

Problem definition may precede issue arrival, when it begins within society at large, but what is 

important is how the problem is defined by state oficials as of issue amival. At that moment, the 

selection of an officia1 problem definition begins to shape the policy response. Policy community 

members may hold competing problem definitions among themselves and seek to secure 

' It is often dificuit to pinpoint the exact moment of issue mival. in the absence of personal recollections, reliable 
evidence can be found sometimes through government documents h t  mention the estabIishrnent of committees or 
other institutionai ilstructures with a mandate to d d  with the issue. See Howlett and Ramesh (1995): 105-121 for a 
discussion of agenda setting and problem definition. 

Rochefort and Cobb (1 993). 
124 



125 
recognition of their favoured definition within the officia1 defmition.' The parameters of the officia1 

definition draw boundaries berneen legitimate and illegitimate policy goals and rnethods. The 

stakes cm be high in the debate over problem definition. As Portz remarks, "a well-crafted 

definition-with visibility, sponsorship, and a solution-is a source of power that few can match in 

the policy world.'* For example, the way in which a problem is classified can determine which 

acton or institutions take responsibility for solving it and what solutions are availablz.' Furthzr, 

problem defuiitions may play a decisive rote in detemining key aspects of the policy process. The 

problem definition may affect which societal actors join the policy community and how much 

public attention the issue gathers. Issues characierized by technical cornplexity rnay be framed as 

technical, ethical or social problems.' When they are hmed  as technical problems, experts cm 

dominate policy making. In contrast, when ethical or social aspects are included within the officia1 

problem definition, a broader range of participants may be involved. Consultation and information 

gathenng procedures are also bnetly descnied in this chapter for the purposes of determining the 

extent to which there are recumng patterns of information exchange. Problem definition and 

information exchange patterns provide insight on the nature of the policy community and policy 

networks, and on the role of scientific expertise in policy rnaking, topics explored further in 

Chapters Four and Five. 

The disaggregation of policy choices into policy goals, institutional h e w o r k s ,  and policy 

instruments assists in the completion of the comparative task. Following guidance from literature 

on the role of ideas in policy making, principles underpinning policy choices are classified by 

distinguishing between guiding ideas which identiQ goals, programmatic ideas which outline the 

appropriate means by which to achieve those goals, and ideas which explicitly set limits on the 

scope of regulation. Outlining choices about institutional h e w o r k s  and policy instruments 

allows us to assess the degree of continuity with policy legacies and the impact of policy 

boundaries. The chapter concludes by summarizing key similarities and ciifferences in policy 

making processes and policy choices between the two countries and across the three issues, and 

determining whether there is evidence of policy convergence. 

The existence of competing problem definitions for the issues examined in this case study is explored M e r  in 
subsequent chapters. 
' Portz (1 996): 382. 
' Kingdon (1984): 207. 

Barngrutnet and Jones (1 99 1). 



ENVIRONMENTAL RELEASE: 
1s it "safen to release eeneticallv-enpineered ~ l a n t s  with novel traits 
into the environment? 

Canada: Tracing policy making 

One of the earliest policy issues raised by the pursuit of the application of genetic 

engineering to agriculture, and in particular to major crops, was whether and how to regulate 

release of genetically-engineered plants into the environment. More and more questions were 

asked in Canada during the 1980s about the environmental impact of plants with novel traits such 

as herbicide tolerance or insect resistance, at a time when environmental issues had taken on a 

heightened salience. Skeptics womed that these plants could become noxious weeds or have other 

adverse impacts on biodiversity through "gene escape"-the tmsfer of their traits to wild relatives.' 

Policy maken were called on to craft an appropriate regulatory response to calm these fem, which 

extended to other organisms such as genetically-engineered microorganisms which were perceived 

to pose even greater potential problems for monitoring and control than plants." 

As of the early 1980s, while an assessrnent mechanism was in place in Canada to evaluate 

the merit of some new plant varieties through the variety registration system under the Seeds Act, 

there were no provisions requiring formai environmental assessments prior to the release of new 

plant vuieties. In 1985, the Science Council noted the absence of such requirements for 

geneticallyengineered seeds. It recommended that the federai department of agriculture work with 

the federal departments of health and the environment to develop policy guidelines for field testing 

of seeds ultimately intended for commercial use.' 

By 1988, the first year of small-scale field trials of genetically-engineered plants, 

Agriculture and Agri-Food Canada (AAFC) was well-ernbarked on regulating the confined release 

of these plants and had issued its fint guidelines (see Table 3-1 for a chron~logy).'~ At the time, 

' The debate about environmenhl risk is examined in more detail in Chapter Five. 
' This perception is based in part on the fact that whüe cultivation of genetidly-engineered plants might be on a 
large s d e ,  p1ant.s are more visible than micr~rganisrns and thus appear to be easier to control. There is aiso 
expertise in both countries in the eradication of plants, built up over decades of implementing statutes covering plant 
qumt ine ,  plant pests, and pIant hdth. 

Cana&. Science Council of Canada (1985): 42. 
'O in 1993, Agricuihue Canada became Agriculture and Agri-Food Canada (AAFC). in 1997, the depamnent's 
regdatory responsibilities were spun off to the Canacüan Food inspection Agency. This case study refers to AAFC 
for events pnor to 1997. 



137 
the lack of resources was slowing the Pace of regulatory development. According to its own 

appraisal, the department was "partly prepared" in 1988 with guidelines at various stages of 

development." More resources were needed to develop the "diagnostic capability" to ensure 

quality control, environmental safety, and food safety. 

Into the 1990s, AAFC refined its environmental sdety guidelines, acting under existing 

statutory authority. Hcwever, its sserticn of its authority to conduct mvironrncntd s a f w  

assessments was challenged. Environmental organizations have argued that the Canudian 

Environmental Protection Act (CEPA), which came into force in 1988, should govem the 

regulation of al1 biotechnology products and processes, including new plant varieties. By the mid- 

1990s, as the issue of unconfined release loomed, AAFC took steps to clarify its authority in 

response to demands fiom developers and environmental groups for more certainty and formality. 

As a countenveight to the challenges fiom environmental gmups, the Department of Justice 

confirmed in 1993 that the statutes administered by AAFC, including the Seeds Act. had sufficient 

authonty to regulate biotechnology products. The issue reemerged during the CEPA review 

process of 1994-1995, resulting in a clarification from Cabinet that CEPA was only to govem 

regulation of those products of biotechnology not already regulated by other statutes. AAFC 

argues that its regulatory provisions are equivalent to standards set under CEPA and meet the 

requirements of the Canadian Environmental Assessrnent Act. '* 
To further reinforce AAFC's authority, the regulations of the Sceds Act and other relevant 

statutes were amended in January 1995 simply to include a definition of biotechnology in order to 

cl&@ that existing statutory authoiity extended to biotechnology products." Two years later, in 

January 1997, W C ' s  environmental safety assessrnent process for plants with novel traits 

(PNTs) was set out in a second set of regulatory amendrnents, providing a broad outline of the 

process and scientific information requirements." This measure introduced greater formality to the 

" Hollebone ( 1988): 45,47. 
I 2  Since Environment Canada has agreed that these rneaswes are equivalait, AAFC is not required to npon its 
approvals of fieid trials or unconfied releases to CEAA administrators. Canada. Miister of Public Works and 
Government Services Canada (1  997): 24, 
I' Canada. Miniriter of Supply and Services Canada (1 994). The other statutes whose regdations were amemded at 
the same tirne to clariQ the extension of their authority to the pmducts of biotechnoIogy are the FeedS Act, the 
Fenifizers Act, the HeaIth of Animals Act, and the Pest Control Products Act. 
" in 1994, AAFC decided to refer to "plants witb novel haits" (PNTs) rather than genetically-engineered pIants, 
reflecting its subsequent formal policy choice of 'hovel trait" as a regdatory trigger. 
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approval process for unconfined releases that had begun in 1995.'' 

In the first decade of field trials in Canada, the number of approved trial sites accelerated 

from 14 in 1988 to 8 12 by 1997, dipping to 5 15 in 1998. In March 1995, AAFC issued its first 

"decision document" confirming the detemination of the environmental safety of a PNT. By doing 

so, it granted permission for the first uncontined release of a genetically-engineered plant. At the 

end of 1998, aimost 4 0 0  field triais haci been approved and 28 decision documents approving 

unconfined release had been issued, including a handfùl for PNTs not produced through genetic 

engineering (see Table 3-2). Compared to Europe, where anti-biotechnology activists held 

fiequent demonstrations and destroyed field trials of genetically-engineered plants, there was 

relatively little public protest in Canada in the 1980s and 1990s and very few episodes of physical 

attacks on Field trials. Into the late 1990s, AAFCs environmental safety measures continued to be 

challenged periodically by environmental groups and other public interest groups. Media attention 

was low and spondic, confined largely to the agricultural press, until the close of the decade when 

the advent of widespread cultivation began to capture greater public attention.'' 

Disaggregating policy making 
Issue arriva1 and problem definition 

AAFC's policy response to the issue of environmental safety began in the mid- 1980s as 

state officiais began to assess the technology and gather information, provoked by questions from 

developers of genetically-engineered agricultural products. In 1987, the issue officially arrived 

with the establishment of the Branch Biotechnology Working Group, within the Food Production 

and Inspection Branch, Agriculture Canada's regulatory branch. That same year, the fedenl 

Interdepartmental Cornmittee on Biotechnology established an ad hoc cornmittee to study the issue 

of environmentai release. 

AAFC / CFIA has defined the issue of environmental release consistently as a safety 

l5 The Jmuary 1997 amendments were made to the regulntions of the Feek Act, the Frrtilirers Act, the fialth of 
Animals Act, and the Seru3 Act. 
l6 See Mittelstaedt (1999). In 1998, MacArthur (1998) reporteci the discovery of herbicide-tolerant cmola plants in 
fieIds in AIberta where none had been planted, confirming theones about the possibility of the spread of volunteers 
that could cause weed problems. There was also covenge of corifusion about pmper cultivation practices with Bt 
pIant varietics given concems about their contniution to developrnent of insect resistmce to the pesticide. Button 
(1998). in earIy 1999, the CFIA issued a notice that clarifieci this issue. Approvais of unconfineci reIease of Bt corn 
became conditional on implementation of the Resistance Management Plan submitted by the Bt Corn Coalition, 
which calls for a minimum 20 per cent non-Bt refiige, See Canada. Canadian Food Inspection Agency. Plant 
B iotechnology Office (1 999). 
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problem within the context of the competitiveness of the biotechnology industry. As a problem, 

environmental safety was new to regulators who had never formally included this issue within the 

scope of their evaluations. However, in the late 1 %Os, the increased focus on environmental 

issues combined with questions about new products convinced regulaton to incorporate 

environmental safety generally into their regulation of new products." in 1988, a state oofticial 

dzscribed the task of mgulation as responding to demands for regulations that would protect human 

and animal health, and the environment, but wouid not chase away developers. Canada was best 

to avoid the German example, where a five-year moratorium on field tials had resulted in the 

rnovement of trials to "more favourable" regulatory climates, including France and the 

Netherlands." In 1993, govemrnent documents recognized not only the potential of biotechnology 

to "improve conditions and increase services for rnankind", but also "concems about potential 

adverse effects to human and animal health and to the safety of the environment."" In 1995, AAFC 

defined the problem as assunng the safety and eficacy of these new products, by developing "the 

best and safest ways of benefiting from biotechnology". AAFC summed up its role as '?O balance 

public concems for safety with those of industries that wish to use technology to create national 

Consultation and information gathering 

Consultation in the 1980s and 1990s was the domain of the bureaucracy and very little was 

done in the way of public consultation through the federal Parliament. The lack oPnew legislation 

to regulate the agricultunl products of genetic engineering meant that discussion by elected officials 

was largely confined to occasional committee hearings (see Table 2-6)." AAFC officials sute that 

extensive national and international consultations have taken place since 1987 on the safety 

" interview with CFIA oEcial, August 1998. 
" Hollebone (1 988): 37, 
l 9  Canada. Agriculture and Agi-Food Canada. Cornmittee on Biotechnology Regdation (1993). 
'O Canada Agriculture and Agri-Food Canada ( 199%): 1. 
" WhiIe two committee reports have been issued with recomrnendations for biotechnology policy, only that by the 
Standing Cornmittee on Environment and Sustainable Development made recornmen&tions on mvironmental 
release. The committee called for regdation by other departments to be consistent with requirernents laid out in the 
Canadian Emrironmental Protection Act-to ensure equivalent mtment of the notification, assessment, and 
regulation of risks to the environment and human health. See Canada. Houe of Comrnons. Standing Cornmittee 
on hvironment and Suminable Development (1 996). 
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assessrnent process for environmental release? Most of the domestic consultation occurred in the 

early and mid-1990s. First, the department used various advisory cornmittees such as the 

multistakeholder Plant Biotechnology Advisory Committee? Second, the department solicited 

comment directly by sending draft regulations in 1994 to more than 2000 organizations and 

individuals, and revised regulatory arnendments in 1996 to 1500 organizations and individuals, 

ailowing for a sixtyday comment period. Third, the deparmient provided notice ofits regulatory 

amenciments through the 1995 Federal Regdatory Plan. Finally, there was a major national 

workshop in 1993 on regulating agricultunl products ofbiotechnology. The 1993 

multistakeholder workshop wûs a depamire from AAFC's original focus on consulting wi thin the 

agricultunl research community and with fedenl and provincial govemrnent officials. At the 1993 

workshop, AAFC acknowledged that its consultations had focused initially on gathenng technical 

input fiom the scientific community and that it recognized the importance of consuliing other 

interested individuals and organizati~ns.~~ 

AAFC officials report that information gathering apart From consultations has also been 

extensive. It has been conducted through domestic scientific networks, through international fora 

such as the Organisation for Economic Coopention and Development (OECD), and bilatenlly, for 

example, with US Deparmient of Agriculture (USDA) officiais. For example, in 1988, an AAFC 

offtcial noted that recent information exchange on the techniques and science of rnolecular biology 

had included a bipartite Canadian-American meeting, a seminar run by the developer firm 

Monsanto to inform Canadians about its Amencan experience with field trials, and a training 

program for the regdators in AAFC's Seed Division involving Research Branch colleagues.* 

'' See Canada. House of Commons* Standing Committee on Agiculture and Agri-Food (1996a). 
" Canada. Houe of Commons. Standing Committee on Agriculture and Agri-Food (1996a): 32. The use of 
multistakehoIder consulations and advisory bodies has been more common in Canada since the laie 1980s, 
particdarly in developing environmentai and other social regdatory policies, Muitistakeholder mechuiisms are 
intendeci to mclude a much more compIete range of those interested in and / or affecteci directly or indirectly by poIicy 
choices. In the past, consultations wodd often be restricted to those regulated by policy choices, encomging the 
perception of the capture of regulatory agencies by their direct clientele, 
'' Canada. Agricuiture and Agri-Food Canada, Heaith Canada, and Environment Canada (1993). 
'' Hollebone ( 1  988): 46. 
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Policy choices: Policy goals 

AAFC chose the guiding ideas for its regulatory response long before the release of the 

1993 federal regulatory Framework. The framework simply reinforced those guiding ideas and the 

department's programmatic ideas about policy means (see Table 3-3). AAFC's Focus has been 

safety within the context of competitiveness. AAFC has called its approach "safety-based" because 

i t assesses the risks of zach product. Regdation is product-basrd because it examines the risks 

stemming from the novel traits of a product and thus sidesteps an exclusive focus on the process of 

genetic engineering.' In punuing the goal of competitiveness, AAFC officiais have also placed an 

emphasis on hmonization. Policy documents repeatedly stress that policy choices are consistent 

with ideas and standards endorsed by international organizations such as the OECD and major 

trading partners, including the US? AAFC has also suggested that meeting its scientific 

information requirements may provide developers with a cornpetitive advantage since they will 

have information on hand that customers in other countries may want. It has predicted that its 

1 997 regulations, by contributing to regulatory certainty. will encourage development of the 

biotechnology industry. 

Institutional framework 

Regulation of the sale and use of new plant vaieties has traditionally been centred at the 

office within the federal department of agriculture responsible for administenng the variety 

registration system under the See& Act. Genetically-engineered plant varieties were dealt with 

initially by regulators responsible for other new plant varîeties within the Food Production and 

Inspection Branch, the regulatory branch of Agriculture Canada. As of 1998, evaluation was 

handled by the Plant Biotechnology Office within the Variety Section of the CRA? In 1987, the 

department established a Branch Biotechnology Working Group to coordinate efforts among the 

many divisions (e.g., seeds, feeds, fertilizers) being confionted with the new biotechnology 

products. in 1993, the Biotechnology Strategies and Coordination Office at AAFC was formally 

'" However, AAFC hm recognized that the use of genetic engineering to introduce foreign g e n s  could tesult in 
mintendeci effects. Notably, information requiremaits for both confuieci and unconfîned reiease include ciam on the 
methods usai to achieve the expression of the novel trait(s). 
" See, for example, Hoilebone (1988), Canada Agriculture and Agri-Food Canada (1995b), and C m &  Minister 
of Public Works and Goverment Services Canada (1997). 
*' The name change reflects mtemal reotganization more than a change of location or personnet 
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established to take over the increasing workload of the Working Group. It was renarned the Onice 

of Biotechnology, after its move in April 1997 to the Canadian Food inspection Agency (CFIA)." 

In the late 1990s, the Office began to focus increasingly on interdepartmental work and other 

extemal relations but continued to work closely with other offices within CFIA including the Plant 

Biotechnology Office. According to state officiais in both departments, AAFC and Environment 

Canada have worked tcigetlier çlosriy uver severai y m s  on the issue of environmentai release of 

agricultural products. In 1988, the two depatments negotiated a Memorandum of Understanding 

to guide their collaboration. It established procedures in cases of overlap and contirmed AAFC's 

status as the lead agency regulating agricultunl products of biotechnology." 

Policy instruments 

To implement its regulatory response, AAFC / CRA initially used existing institutions and 

legislation, supplemented by regulatory guideline documents. This stntegy is consistent with the 

"status quo" approach chosen in the late 1980s." The decision in the mid-1990s to amend existing 

regulations came only when the department decided that greater clarity and a reinforcement of its 

authorîty to conduct environmental safety assessments was necessary." The second set of 

regulatory arnendments in 1997 set out the process and genenl information requirements for the 

safety assessments, formalizing the department's approach. CFIA justified its choice of amending 

the regulations of existing statutes to pmvide for environment sûfety assessments, rather than 

continuing with guidelines or transfemng responsibility to Environment Canada, as the option 

which "most closely reflects the principles of the [fedenl regulatory framework], fits the mandate 

of the department, and provides a cost effective use of reso~rces".'~ 

The scientific aspects of environmental safety assessrnent are based on the regulatory 

trigger of "novel trait'' and provisions requinng developers to submit data on nsks to the 

l9 A CFlA officiai noted in Auyst 1998 that this intemal coordinating body was initiaily expected to be shortlived. 
'O HoUebone (t988): 47. 
'' Hollebone ( 1  988): 4445. 
'' Personal interviews with state oficids, 1998. 
'' Canada Minister of Public Works and Government Services Canada (1 997): 27. 
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environment and human health." The regulatory tngger of novel trait means that the scope of 

regulation focuses on al1 plants with novel traits (PNTs) and thus encornpasses both plants 

produced by genetic engineering and other, older methods such as mutagenesis. To conduct its 

evaluations, CFIA reviews information from the developer and, when necessary, may conduct a 

search for other relevant information. Developers must first receive approval for confined field 

trhls." Dab gathhered through field nids are used when the new plmt raicty is cvaluatcd for 

environmental safety prior to approval for wide-scale cultivation, called "unconfined release". 

Imported plants with novel traits are normally assessed to determine whether they pose a plant Pest 

nsk. If a PNT undergoes an environmental safety assessment which includes a pest risk 

assessment, the requirement for an import permit under the P!ant Protection Act is waived. 

The concept of substantial equivalence guides the nsk assessment process. Products with novel 

traits are cornpared when possible to their conventional co~nterparts.'~ 

Throughout the 1990s, approvals for field testing and environmental safety assessments 

were issued on a case-by-case basis. The twinning of the concepts of novelty and substantial 

equivalence allows regulaton to decrease or waive information requirements fiom developen for 

subsequent safety assessments of similar products as isowledge of products with novel traits 

increases. If the product has already been assessed and approved, its "novelty" status disappears, 

eliminating the need for subsequent review of similar new products in rnost cases because these 

new products cm be assessed as substantially equivalent to the already-approved variety. 

" "Novel trait" is defined as a characteristic of the seed intentionally selected, created or introduced into a distinct, 
stable population of cuitivated seed of the s m e  species through a specific genetic change, and baseci on valid 
scientific rationaie. [t is not substantialty equivalent, in terms of its specific use and safety both for the environment 
and for human heaith, to any chancteristics of a distinct, stable population of cultivated seed of the same specis in 
Canada, having regard to weeduiess potential, gene flow, plant pest potential, impact on non-target organisms and 
impact on biodiversity. See Cana&. Minister of Public Works and Govemment Services Canada (1 997): 53. 
" Field ûids are considemi a "confmed release" because measures are &en to minimke gene escape, whether 
through polIen, seed, or other means. Canada. Agriculture and Agi-Food Canada ( 1  99%). 
'' For example, a canota variety with the wvel hait of tolerance to a specific herbicide wodd be compaml to its 
conventional counterpart which lacks this specific hait The new variety wodd be compared on maers such as its 
potentiai for weediness, gene fiow, plant pest ri&, and impact on non-target organisms and on biodiversity. 
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United States: Traelng policy making 

Just as the initial concems about the safety of working with rDNA organisms in the lab had 

mostly disappeared fiom the political agenda and the MH lab safety guidelines were being 

increasingly reiawed, the issue of environmental release emerged in the United States. Public 

concem began to grow in the rarly 1980s. At least six congressional cornmittee hearings examined 

the issue berneen 1983 and 1988, and one cornmittee issued a The 1986 repoit made 

fi fteen recommendations, including further review of the adequacy of existing institutional 

mechanisms, guidelines, and data for the purpose of assessing risks associated with environmental 

release. The General Accounting Ofice (GAO) also penodically exarnined the issue, examining 

both the USDA's role in research and the adequacy of its regulatory efforts.'* USDA oficials 

descnbed the GAO'S almost constant scrutiny as an "open-book test" that drew their attention to 

issues that had been overlooked or underestimated. The 1985 GAO study's revelation that the 

USDA was funding at least eighty-seven agricultural biotechnology research projects that would 

involve environmental release heightened congressional interest in the adequacy of regulatory 

measures. 

The first major public controversy involving environmental release arose not over a new 

plant variety, but nther over a genetically-engineered bacterium designed to make plants resistant 

to frost. Between 1981 and 1983, the Recombinant DNA Advisory Committee of the National 

Institutes of Health approved a few expenments involving environmental release, including that 

involving the frost-resistant bactena. The testing was planned for the fa11 of 1983 in Califomia. 

However, the release was opposed by a coalition led by Jeremy Rifkin and his Foundation on 

Economic Trends. The e'xpenment was delayed through litigation and local publicity carnpaigns 

for alrnost four years, with the release o c c u ~ g  only in Apnl 1987." The controversy prompted 

the biotechnology industry to cal1 for a clear regulatory regime to limit the damage to public 

confidence and reduce its own liability. The White House decision to create a federal regulatory 

framework handed USDA the responsibility to regulate several agricultural products of 

" See Table 2-6. For the report, see U.S. Congress, House Committee on Science ruid Technology. 
Subcommittee on investigation and Oversight (1986). 
'' United States. General Accounting Office (1985), United States. G e n d  Accounting Office (1986)' and United 
States. General Accounting Office (1 988). 
'' For more detailed accounts, see Jasanoff (l995a), Kloppenburg JR (1988), Doyle (1985), and Bureau of National 
A.ffài~ (1989). 
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biotechnology, including genetically-engineered plants. 

The USDA appeared initilly to be reluctant and confused in developing its response. The 

issue of liability was looming large, the Reagan administration had a strong deregulatory bent, and 

two main groups within Congress were pressuring USDA-one toward environmental protection 

and the other toward minimal regulation. As well, researchen were split into two camps; those 

working with large firms that had a history of working within the constmints of regdatory regimes 

favoured explicit regulations and researchers in the public sector who had a history largely of self- 

regulation and were not so keen about that prospect. It was, as one USDA official described it, a 

'%ery yeasty time".' The 1986 GAO report noted that the USDA was hesitant because it did not 

want to impose regulations that might stifle the biotechnology industq. It was also waiting for the 

finalization of govemment-wide coordination efforts by the Ofice of Science and Technology 

Policy (OSTP) in the fom of a regulatory fnmework. The sevenl lawsuits surrounding 

environmental release had created anxiety within the USDA and "a high level of legal 

consciousness and a desire to do things so that legal questions do not becorne major issues"." The 

GAO descnbed the USDA approach to biotechnology regulation as lacking formality and specific 

provisions both generally and for approval of environmental release. Within USDA, there was 

also uncerîainty about where responsibility for regulation would lie. Stmggles were occurring 

between regulaton and researchers over who would be given pnmary responsibility, with 

researchers womed that regulaton would control their research. 

The USDA had stated its intention in 1984 to rely on its existing authonties combined with 

the NIH lab safety guidelines for the purposes of biotechnology regulation. It asserted that 

genetically-engineered agricultural products could be regulated in the same way as their 

conventionally-produced counterparts. M e r  receiving comments on its 1984 staternent and in an 

atmosphere of constant scrutiny, the USDA acknowledged in 1986 that its 1984 statement had "left 

unanswered some questions about the means for review and approval of various genetically- 

engineered prod~cts".~~ In 1987, it issued new regulatory provisions under its existing authority to 

regulate plant pests. These provisions outlined criteria for the purpose of determining which 

genetically-engineered organisms would be "regulated articles". Developen would be required to 

'O Personal interviews with USDA officiais, October 1998. 
" United Shtes. Gaierai Accounting Omce (1986). 
'' United States. Department of Agriculture (1986). 
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supply specific data to regulators about these "regulated articles"? Most of the comments USDA 

received supported its 1987 measure, but others suggested that the department lacked authority to 

regulate environmental release and lacked provisions to require review prior to release. USDA 

rejected these comments, arguing that it had adequate authority under the Fcderal Plunt Pest Act. 

The first field trials for genetically-engineered plants took place in 1987, at five sites. In 1997, 

field trials were conducted at more than 3700 sites (see Table 34). 

ARer 1987, the USDA progressively relaxed its regulatory oversight of genetically- 

engineered plants. In 1992, the department again was uncertain about the future direction for its 

regulations. It was an election year and regulation was an unpopular concept, reinforced by the 

activities of the President's competitiveness council. From some quarters, there were calls to scnp 

the regulations on the release of genetically-engineered plants completely. The USDA issued its 

first proposal to relax its regulations that year and received comments fiom eighty-four individuals 

and organizationsu The majority of the comments favoured a reduction in regulatory ovenight. 

These supportive comrnents came from industry, the academic research community, and state 

govemments. However, a majority also opposed two specific proposais as being premature 

moves toward self-regulation and deregulation; one would have given researchen much more 

autonomy and the second would have allowed notification of field trials on the day of the release. 

The proposed amendments becarne final in 1993, exempting some plants from the permit system 

and placing them under a notification system. They introduced provisions to allow for the 

determination of "nonregulated status" or, in other words, no M e r  regulation. In 1997, hirther 

amendmenis allowed most of the genetically-engineered plants falling at the time under the scope of 

the regulations to be introduced by notification as long as they met certain standards, allowed for 

nonregulated status to be extended to other similar plants, and reduced field test reporting 

requirements? These revisions received comments from fifty individuals and organizations. 

Sixty per cent expressed general support for the changes, but one-third opposed any revision. 

As in Canada, the cultivation of gaietically-engineered plants with novel traits continued to 

" United States. Department of Agriculture (1987). 
" United States. Department of Agriculture. Office of the Secretary (1993). 
" United States. Department of Agridture. Animal and Plant Health inspection Service (1 997). 
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be controversial into the late 1990s.* For example, EPA's efforts to regulate plant pesticides such 

as Bt incorporated into plant material were rnired in controversy through the 1990s. In September 

1997, a coalition led by Greenpeace that included the International Federation of Organic 

Agriculture Movements filed a petition against the EPA." It called on the EPA to cancel al1 

registrations of geneticaliy-engineered Bt plants, to cease evaluating new applications for 

registration, to confirm that these plants cause "unreasonable adverse effects to the environment", 

and to conduct a review for an environmentai impact statement assessing the EPA's policy for Bt 

crops. In February 1999, the coalition launched a lawsuit against the EPA when the agency failed 

to respond to the petition. Meanwhile, in January 1999, the National Corn Growers' Association 

and several of the major firms selling Bt corn (Monsanto, Dekalb, Dow AgroSciences, Mycogen 

Seeds, Novartis Seeds and Pioneer Hi-Bred International) bypassed the EPA and reached an 

"agreement-in-principle" intended to reduce confusion among producen about proper cultivation 

methods of Bt crops to reduce the development of insect resistance. The agreement was to corne 

into effect in the year 2000 and includes refuge requirements, c h e r  agreements between seed 

firms and growers, and monitoring provisions." 

Disaggregating pollcy making 
Issue arrivai and problem definition 

In the US, the issue of environmental release ernerged when the National Institutes of 

Health (MH) [ab safety guidelines were still the centrepiece of fedenl regulatory efforts. When 

the NIH's advisory cornmittee began to approve experiments involving environmental release in 

the early 1980s, it was treated as a logical progression of its ovenight effort until a senes of 

lawsuits created public controversy. The Office of Technology Assessrnent (OTA) had wamed in 

198 1 that a regulatory regime for environmental release would be necessary and suggested a 

'" Producers are keen to use the new Et corn and Cotton pIant varieties, while envimnmentaiists and organic gmwers 
worry about the development of insect resistance and the Ioss of Bt as sr pest management tool. Media attention 
continues. See, for example, Benson et 31. (1 997). 
" See Greenpeace international's web site at hnp.J/m..geenpace.org/~aien%/ for details. 
'' See the National Corn Growers' Association web site at www.ncga.com. The development of h e c t  resistance to 
pesticides, whether chernical or biologicai, is sr perennial challenge for agricdtunl producers. Organic fmers have 
long relied on topicai applications of Bt, as a biologicd pesticide, to avoid using chemical pesticides. The 
widespread and intense use of Bt in genetically-engineered plants may npidly accelewte the deveIopment of k e c t  
resistance to Bt, thus r e n d e ~ g  obsolete one of organic famiing's key pest management tools. Refiige requirements 
are being required on the belief that they may slow the development of insect tesistance, 
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number of options. The OTA report provoked discussion both within industry and within fedenl 

agencies, but little was done because the need was not seen as cornpelling and the Reagan 

administration was philosophically opposed to regdation? However, the industry began to be 

interested in some fom of regulation as a buffer against liability. Before the release of the 

coordinated fnmework, USDA had been involved in regulatory discussions. For example, it had 

consulted with NI1 I an issues of munial intcrest such as ihc mvironmental rekase of gênêtically- 

engineered plants. It also established the Agriculture Recombinant DNA Advisory Committee 

(renamed the Agriculture Recombinant DNA Research Committee, or ARRC, in 1984) in 1976 to 

provide scientific advice and work with NIH and the National Science Foundation. Shortiy afler 

the release of the draft fiamework in December 1984, ARRC recognized that USDA would begin 

to receive requests for approval for release." 

USDA's 1984 policy response that it would incorporate the new genetically-engineered 

products under its existing regulatory regime suggested that it did not see these products as creating 

any specific policy issues?' The department argued that there were no unique safety issues arising 

from the use of genetic engineering, a position that translated into no discrimination against the use 

of the technology. In 1983, USDA Assistant Secretaxy for Science and Education Orville Bentley, 

in replying to the question of what potentiûl environmental dangers were posed by the release of 

new geneticallysngineered organisms, had declared that no "unique" dangers were evpected to 

resült "as long as existing ovenight procedures are fully utilized"." USDA's focus was on 

ensuring that whatever regulation did occur did not impede domestic or international 

competitiveness and on encounging harmonization on regulatory standards to avoid trade bamers. 

However, by 1986-1987, bowing to pressures for an explicit regulatory response to the use of 

genetic engineering and sobered by environmental lawsuits, the USDA introduced its new 

regulations with the implied recognition that the use of genetic engineering could result in the 

introduction of plant pests that rnight threaten agriculture and the environment. In 1988, however, 

its view of the issue was still strongly based on competitiveness: 
'9 Kenney (1989): 83-85. 
'O This point was raised in a Jmuary 1985 meeting o f  ARRC. See United States. Genenl Accounting Office 
(1986): 37, 
" United States. Executive Office of the President. Office of Science and Technology Poiicy (1984). See pages 
50897-50904 for the USDA's statement. 
'' United States. House Committee on Science and Technology. Subcommittee on Investigations and Oversight 
(1983): 257. 
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Biotechnology offers great potential in many areas, particularly in continuing 
improvement of our capacity to develop products that are of critical importance to 
the h r e  of American agriculture. It is vital that products of biotechnology be 
regulated based on fim scientific principles and meet the same high standards of 
safety and eficacy as do those products made through conventional technology. 
Thus, we seek to foster a regulatory clirnate that encourages innovation, 
development, and commercialization of beneficial new agricultural products denved 
fiom biotechnology, while implementing a responsible policy that limits potential of 
real risks.'' 

Consultation and information gathering 

USDA focused much of its consultation and information gathering within the scientific 

community, both through USDA advisory committees such as ARRC and its successor ABRAC, 

and through institutions of the wider agricultural research and regulation comm~nity.~ For 

exarnple, in the late 1980s and early 1990s, the USDA worked through the National Plant Board, 

an association of state-level plant Pest reguiatoty agencies. A series of fedenl-state con ferences 

were held to discuss regulation of genetically-engineered plants, using these existing relationships 

within the plant Pest regulation network. USDA offkials say that the public and represenratives of 

public interest groups have been able to express policy preferences and concems through various 

existing consultation mechanisrns such as meetings within the National Plant Board system and 

agriculhiral extension activities. State oficials have also had less formal meetings with interested 

organizations, including some of the public interest groups that are skeptical about the use of 

genetic engineering in agriculture. The USDA has been an active participant in meetings and 

discussions within the fedenl govemment about recombinant DNA research since the early 

1970s." Beyond its domestic information gathering activities, USDA regulatory oficials have 

actively gathered information by convening and attending bilateml and international workshops on 

specific technical issues. 

M e r  1984, when the USDA began to publish notices and d e s  regarding regulation of 

geneticallyagineered organisms in the Federal Re@ter, consultation was broadened and included 

a more fomal element. USDA officials Say that they generally have not solicited public comment 

pmactively beyond the Fedeml Remter process in part because of the mandatory tirneframes 
'' U.S. Congress. Houe Cornmittee on Science, Space, and Technology. Subcommittee on Natud Resources 
(1988): 80. This statement was made by Kenneth Gilles, then assissanisecretaxy, marketing and inspection services, 
USDA, 
" Personal interviews with USDA oficials, October 1998. 
'' United States. General Accounting Office (1986). 
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within regulations for action. For exarnple, petitions for determination of nonregulated statu are 

published for a sixty-day comment penod USDA did solicit information for one petition, but 

found the process unworkable and subsequently decided that it would be better to direct 

information-gathering internally. It has also used expert advisory comrnittees to help with 

development of regulations, such as the notification system for field trials, but has found them 

dificult to use at timcs bccausc of confidcntial busincss issues. 

Policy choices: Policy goals 

USDA's policy response incorporated the goal of safety, but largely in pursuit of the initial 

goal of competitiveness, rather than balanced against it (see Table 3-3). Given its focus on "plant 

pests", the USDA's definition of "safety" appeared to be focused more on avoiding or reducing 

economic h m  to agriculture than on protecting human or environmental health. Subsequent 

policy choices to relax and streamline regdatory requirements simply reinforced the 

institutionalization of the goal of cornpetitiveness. As part of its cornmimient to competitiveness, 

the USDA also sought to funher harmonization internationally, based on the promotion of 

scientific conser~sus.~~ 

Institutional framework 

Since the mid-1980s, the USDA's inspection branch, the Animal and Plant Health 

Inspection Service (APHIS), has been responsible for regulation of genetically-engineered plants. 

As of 1998, evaluation was handled within the Plant Protection and Quarantine branch of APHIS. 

To improve interna1 coordination within USDA on biotechnology policy and to coordinate USDA's 

interaction with other depaitments and levels of government, an O f k e  of Agricultunl 

Biotechnology (OAB) was established in 1986." Observers noted that the OAB helped to bridge 

disagreements between regulators and agricultural researchers within the department. The ON3 

operated for almost a decade, until it and its Agricultural Biotechnology Research Advisory 

Cornmittee (ABRAC) were shut down abruptly in early 1996, almost a year before the initial 

" These international activities are explorecf M e r  in Chapter Six. 
" S e  United States. Department of Agriculture (1986) for a description of OAB's mandate and dutia. The OAB's 
dutia included coordination of die new Nationai Biologieai Impact Assessrnent Program, pmposed by the 
agricultunl research community as a mechanïsm to evaiuate the impact of the products of gmetic engineering on the 
environment and 0 t h  safety issues. 
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schedule.18 While some argued that these rneasures reflected deregulatory pressures fiom 

Congress, others also noted the lack of resistance within the USDA. The USDA stated at the time 

that the functions of the OAB that remained necessary would be continued through other means. 

Throughout the 1980s, the USDA worked with and negotiated agreements with other regulatory 

agencies, especially the EPA and the FDA, to clariw areas of jurisdictional overlap. Regulatory 

ofiçials iuid interest group represenkttives say lhat relationships among the rrguiatory ügrncies in 

the late 1990s have genenlly been productive. In 1998, for example, USDA officials were 

holding monthly teleconferences with EPA and FDA offkials on matters of mutual concem. 

Policy instruments 

The USDA made few comments in regulatory documents describing the means by which it 

would achieve its regulatory goals, although in 1984 it said it would use a "formal and logical 

process" and would adapt its approach as experience ac~urnulated.~~ This suggestion of adopting a 

a science-based approach was elaborated subsequently. In 199 1, the USDA issued voluntary and 

detailed research guidelines for the release of organisms with "deliberately rnodified hereditary 

traits" that outlined a process of determining the "Ievel of safev concem" and revealed its curent 

thinking on scientific assessment.* A close reading of the USDA's regulations on environmental 

release reveals a strong focus on procedunl commitments, such as description of various 

applications and petition processes, timefnmes for responses, provision for public comment and 

appeals, rather than on the scientific assessrnent process. 

The USDA did move quickly to draft new regulations for the specific purpose of goveming 

the release of geneticdly-engineered plants and other organisms that could pose a plant pest threat, 

once it had decided that its initial position of no new regulatory measures was untenable. The 

USDA has relied mainly on its authonty under the Federal Plant Pest Act, which it argues provides 

extremely broad powers to prevent the release of plant pests and, if necessary, to endicate them. 

The USDA's choice of regulatory trigger, which combines the process of genetic engineering 

dong with the potential of plant pest risk, appears narrow in comparison to Canada's "novel trait". 

However, USDA officiais arme that the definition of regulated article, which allows them to 
" Fox (1996). ABRAC had existed in some form since 1976 when the first advisory cornmittee on rDNA resmh 
was first set up by USDA. 
'' United States. Executive Office of the President. Office of Science and Technology Policy (1984). 
" United States. Department of Agriculture. Office of the Secretary (1991). 
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review organisms that they have "reason to believe" could cause a plant Pest threat, provides broad 

discretion. Like Canada, the USDA uses a "stepwise" process, moving fiom field trials to 

unconfined release. hitially, the USDA relied on a permit systern that required developers to 

submit applications including the scientific information requirements outlined in the regulations. 

By 1993, it reduced the scope ofpermit requirements by allowing some products to be introduced 

through a notification systm. It also introduced proccdurcs for the dctcrmination of "nonrcgulated 

stahis" or, in other words, allowing unconfined release of previously-regulated articles. B y 1 997, 

through fùrther regulatory amendments, many of the new geneticaliy-engineered plant varieties 

could move directly to field trials under the notification procedure. As it relaxed its regulatory 

requirements, the USDA also announced its intention in the Federal Register to begin issuing 

guideline documents for technical matters that would include recommendations on procedures and 

proto~ols.'~ It stressed that these guidelines were voluntary and ihat following them would not 

necessarily ensure approval. USDAys regulatory activities are govemed by the National 

Environmental Policy Act (NEPA). USDA has met NEPA's requirements by preparing 

environmental assessments pior to issuing permits for field trials and for deteminations of non- 

regulated status. 

FOOD SAFETY ASSESSMENT: 1s it "safen to eat these aroducts? 

Canada: Tracing policy making 

Many of the new plant varieties of the first generation produced through genetic 

engineering are intended ultimately for human consumption. Health Canada refined its regulatory 

approach for foods produced through genetic engineering throughout the 1990s (see Table 3-5).b2 

Compared to the issues of environmental safety and labelling, food safety assessrnent had not 

attxacted much public attention in Canada into the late 1990s. However, this situation began to 

change in 1999, as more products entered the marketplace and incressing consumer resistance to 

genetically-engineered foods in Europe was seized on by biotechnology skeptics to capture 

" United States. Department of Agriculture (1995). 
'' H d t h  Canada had W d y  been regulating pharmaceutid pmducts pmduced thmugh genetic engineering for years 
before it began to deal with foods and food ingedients produced through genetic engineering. It approved its first 
geneticaily-engineered h g ,  human insulin, in January 1983. A wide range of thenpeutic products have been 
produced since the early 1980s through genetic engineering. 0th applications of genetic engineering m the medicd 
field include gene therapy and xeno-tramplantation. See Canada. hdustry Canada. Canadian Biotechnology 
Strategy Taskforce (1998) for a bnef summary of the contribution of biotechnoIogy in the meciid fieId, 
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Canadian media attention? Health Canada's focus on "novel foods7' has somewhat obscured the 

fact that most of the novel foods falling under the scope of regulation are denved from genetic 

engineering. This focus, combined with the current labelling policy, likely reduced consumer 

awareness. 

In the fa11 of 1999, Health Canada published the final version of the regulations it first 

proposcd in 1992. Z x s e  rcgulations rcquirc prcmarkct notification for the sale af fook meeting 

the definition of novel foods. Notification was thus voluntary for sevenl years, although Health 

Canada officials said that, as of 1998, ail novel foods had passed through its assessrnent process 

before being sold in Canada. As a result, between 1994 and 1998, thirtyeight new plant varieties 

received food safety approval from Health Canada (see Table 3-6). Most had new traits conferring 

herbicide tolerance, insect resistuice, or changes in composition, nich as moditied oil 

chancteristics. Into the first decade of the new century, Health Canada expects to be evaluating 

rising numben of "functional foods" denved frorn new plant varieties, which have enhanced 

nutritional or medicinal properties. 

The pace of regulatory development demonstrates Health Canada's cautious approach. 

Health Canada officials have penodically noted that they have advanced slowly so as not to be "out 

of step" with developments elsewhere in the world and to ensure a cornprehensive, well-founded 

approach." However, tunnoil inside the department and more specifically, within the Health 

Protection Branch, in the 1990s may also have contriiuted to their caution. The bmch  was stung 

by criticism and harnpered by funding cuts. Its problems raised questions about whether it had 

adequate capacity and autonomy from those it regulated to fulfil its health protection mandate? 

Throughout much of the 1990s, Health Canada was under constant pressure fiom the food 

industry to narrow its proposed definition of "novel foodsy' upon which its regulatory response is 

O' Recent mainstream media coveqe in Canada inciudes, for example, Colapinto (1998), Dyer (I999), and Black 
( 1  998). A 1998 news story reporteci polling results of an Angus Reid survey of 1 000 Americms and 1 OOO 
Canadians that found that most were not a m e  of the use of genetic engineering and had limited understanding of 
biotechnoiogy. See Brime (1998). 

See Canada Agricuiture Canada ( 1993). This approach was abo descnbed in a personal interview with a H d t h  
Canada official. 
" Media coverage was h a v y  in Iate 1998 and into early 1999. Some of the controversy has focused on H d t h  
Canada's long delayed decision on the use of a genetically-engineered bovine growth hormo~e, used to increased milk 
production, which finally resulting in rejection of the product in early 1999. On the travails of the branch, see for 
example, McIlroy (1 998), McBane ( 1 99 8), Wior (1 998), Eggertson (1  997a), Eggertson ( 1 997b), and The Globe 
and Mail (1 998). 
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based." The defrnition was revised three times between 1992 and its 1999 version. [t was 

narrowed in its scope through a more specific definition and revised to make it easier to incorporate 

data regarding food safety acquired in other countries. 

Disaggregating policy making 
Issue arriva1 and problem definition 

Health Canada's 1992 "information letter", sent out to interested parties, was its first public 

document on the issue of food safety assessment of genetically-engineered foods, including those 

from plant varieties. Discussion inside the department, however, began at least as early as 1988, 

according to Health Canada officiais. In its policy statements, Health Canada bas stated that 

genetically-engineered foods mise safety issues and suggested that safety assessments should be 

conducted to Iimit negative effects on the well-being of consumers."' It has also argued that the 

adequacy of food safety assessment would be important to consumer acceptance of the new foods. 

Health Canada has taken a consistently cautious tone, noting scientific uncertainty about the food 

safety of genetically-engineered food and the need in some cases for govemment review. It has 

expressed concems that while novel foods and food processes could increase quality and 

nutntional value, they could also have side effects such as reductions in nutritional value, or 

introduction of harmful substances with toxic effects, increased levels of exiaing toxicuits, and 

substances producing aïlergic reactions in some individuals. 

Consultations and information gathering 

For the most part, Health Canada has conducted consultation through invitation for 

comment and by communicating directly with firms, industry associations, consumer groups, and 

individuals. Its more formai consultation measures included the 1992 "Information Lette?', and 

CO-sponsoring the major 1993 multistakeholder Workshop on Regulating Agicultural Products of 

Biotechnology and a 1994 multistakeholder workshop on the technical aspects of labelling novel 

foods. Its publication of the proposed regdations in 1995 and 1998 in the Canada G m e  also 

provided a formal consultation process. Information gathering has been extensive with much of it 

conducted at the international level through organizations such as the Food and Agriculture 
" me constant renegotiation of the deftnition of "novel food' is examineci M e r  in Chapter 5. 
" Canada, Heaith and W e l h  Canada Health Protection Branch (1992) and Cana& Wdth Canada. Heaith 
Protection Branch. Food Directonte (1 994). 
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Organization and the World Health Organization of the United Nations, and the Organisation for 

Economic Coopention and Development, as well as from other countries." Health Canada's 

regulations, for example, are based somewhat on the approach adopted in the United Kingdom. 

The department has used a wide range of existing conferences and other venues for informa1 

consultation and information gathering, including attending meetings of several organizations 

interestrd in its regulatory response such iis consumer and industry groups." 

Policy choices: Policy goals 

Health Canada's regulatory respoose throughout the 1990s has focused on the central goal 

of ensuring that the use of genetic engineering does not jeopardize food satèty. The slow pace of 

regulatory development has allowed it to keep an eye on developments in both scientific standards 

and choice of policy instruments intemationally and in other countries. Hannoniution, or at least 

compatibility, with intemationally-accepted standards has been a key goal. The delay in settling on 

a more concrete regulatory response is seen by regulatory officials as insurmce against having to 

make substantial revisions should international consensus shift. 

Health Canada has also kept the govemment-wide goal of competitiveness in mind through 

its focus on harmonization and its choice of the premarket notification option which in some cases 

will trigger premarket review. This option reduces barriers to commercialization for developers 

compared to across-the-board safety assessments. Prernarket approval for each product was seen 

to be overly onerous and not necessary. A listing procedure similar to that used to approve food 

additives, which would require regulatory amenciments to be updated, was also rejected. Both of 

these options were seen to impede innovation by slowing d o m  commercialization, while not 

providing additional safety. The notification option, in contras6 allows developers to sel1 their 

product as soon as the interna1 Health Canada assessrnent process is c~rnplete.~ 

Institutional framework 

"' In 199 1, Heaith Canada's food directorate sent documents regarchg food safety assessrnent of genetically- 
engheered food to US state oficids for their comments inc1udiig Dr. James Maryanski, FDA biotechnology 
coordinator, who repIied favourably and encourageci ongoing Canadian-Amerïcan contact, Letter dateci October 23, 
1991, frorn Maryanski to Dr. Bill Murray, chair of the food directorate, posted by the AlIiance for Bio-integrïty at 
ww.bio-integity.org 
" interview with Health Canada oficiai, September 1998, 
'O Canada. Minister of Supply and Services Canada (1995). This point was reemphasized in a personal interviews 
with a Health Canada official. 
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Evaluating genetically-engineered foods had brought little change to Health Canada's 

institutional framework for food safety assessment as of 1998. Health Canada has sole 

responsibility for setting food safety standards and hl fils this responsibility within the Health 

Protection Branch. Although its regulation focuses on novel foods, it has created an ORce of 

Food Biotechnology which coordinates evaluations internally and is the contact point for 

developers, public interest groups, and individual citizens. There is also an intemal biotechnology 

working group for coordination within the food directonte of Health Canada. Health Canada has 

consistently participated in interdepartmental cornmittees on biotechnology. 

Policy instruments 

Since late 1999, Health Canada has required premarket notification for al1 foods falling 

under its definition of 'hovel food'. Pnor to the finalization of regulations, it relied on voluntary 

compliance by developers, apparently quite successfblly, and issued technical guidelines to assist 

developers in their own safety assessments. These guidelines include decision tree charts that list 

questions about the intended use ofthe product and the ways in which it is novel. Depending on 

the answers to the questions, developers cari determine whether review by Health Canada is 

advisab le. 

When it does conduct safety assessments, Health Canada's approach is risk-based and 

applies the concept of substantial equivalence. It compares the novel food to its conventional 

counterpart which usually has a long history of safe use in humans. The focus is on similarities 

and differences in composition, including nuiritional value and toxicity. If the novel food contains 

an element that does not have a long history of safe use, such as a new protein resulting from the 

introduction of genetic material h m  another source to obtain the new trait(s), evaluators may also 

use more in-depth studies. For exarnple, they may conduct an in-depth toxicological assessment of 

the new protein, similar to that done for new food additives. The concept of substantial 

equivalence, by combining various evaluative procedures, facilitates the case-by-case approach and 

allows for the variation of assessment according to the potential risk. As Health Canada argues: 
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The variety of ways by which plants can be modified, and the degree of 
modification that can be produced, preclude standardization of the means to assess 
safety. The methods and extent of genetic modification, in part, determine both the 
type and quantity of information required to make an assessment." 

As is the case with AAFC/ CFIA's choice of the regulatory trigger of "novel trait" for 

environmental release, the definition of "novel food" provides a built-in flexibility that reduces 

regulatory oversight as evidence accumulates. It also extends the scope of regulation beyond 

products resulting fiom the use of genetic engineering, although virtually al1 of the approved novel 

foods to date involve the use of genetic engineering? This approach does not discriminate overtly 

between novel foods produced ihrough genetic engineering techniques and those produced through 

other means. 

United States: Tracing pollcy making 

Like Health Canada, the United States Food and Drug Administration (FDA) had 

considerable experience regulating the medical products of biotechnology before turning its 

attention to foods fiom new plant varieties produced through genetic engineering. While concems 

have been nised about the safety of genetically-engineered foods by public interest organizations 

such as the Consumers Union and the Union of Concerned Scientists (UCS), public controversy 

in the US has focused more on the labelling issue than on the process of food safety assessment. 

As well, the food safety of genetically-engineered plants has received relatively liale mainstrearn 

press compared to the significant media attention surrounding the issue of the use of genetically- 

engineered bovine somatotrophin (BST), a bovine growth hormone to increase rnilk production in 

With the release of the Coordinated Frarnework documents in 1984 and 1986, the FDA 

asserted that geneticallyengineered foods could be regulated in the same way as other foods and 
" Canada. Health Canada. Hdth Protection Branch. Food Directorrite (1 994). 
'l Interview with Heaith Canada officiai, September 1998. 
" On the issue of BST/BGH, see, for example, Hiss (1994), Kleiner (1994), and C o o a n  (1994)- Opposition to 
BST in the United States has been stronger in cemin rqions, including New England, and h3s been a major focus of 
the "Pure Food Camprzign" linked to Jererny Rifkin's Foundation on Economic Trends. Some states have tried to 
put in place mandatory labelhg for miik produced with the assistance of synthetic BST, Monsanto has s u d  some 
companies that have advemsed their product as "BST-fieen or simiiar claims because such Iabelling suggests their 
product is unsafe. The FDA issued guidelmes in 1994 to state regdatory agencies recommenduig that âairies should 
not be obliged to uiform consumers whether cows are treated with BST. As of 1996, approximritely I O  per cent of 
Arnerim dairy cows were meiving BST treatment, according to st USDA survey, much lower thsin forecast by some 
andysts. See Lewis (1996). 
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that adequate authority for regulation was available under the Fedemf Food, Drug und Cosmetic 

Act (FDCA). In response to demands from industry, govemment agencies, academia and the 

public for more details on its policy on genetically-engineered foods, a policy staternent was 

issued in 1992 on the specific issue of "foods from new plant varieties" (see Table 3-5 for a 

chronology)." Representatives of public interest groups are quick to point out that the FDA's 

poliçy was açtudly announçrd by the Councii on Cornpetitiveness, chaired by Vice-President Dan 

Quayle. The Council's press release described the intent of the policy: to "ensure the safety of 

Cgeneticdly-engineered] foods while facilitating their availability as quickly as possible", 

descnbing the potential of these foods to be tastier, more vaned, more wholesome, and produced 

more eficiently than conventional counterparts." 

The 1992 policy staternent was still the FDA's working policy in 1998, although there had 

been some unsuccessfùl attempts to refine it. The 1992 policy provoked more thm 4000 

comments, one of the largest responses to any food policy in the history of the FDA. Many of the 

comments were ~ri t ica l .~~ They expressed concem about the safety of novel plant foods, including 

the potential inclusion of allergens, animal or human genes; the lack of labelling requirements; and 

that the FDA would not be able to keep track of most of the novel foods entering the market 

because no notification system was planned. As the FDA began its fint review of a safèty 

assessrnent of a genetically-engineered plant food product, Calgene's Flavr Savr tomato, groups 

Iike the UCS urged the agency to finalize its policy, assuming that it would respond to the critical 

and widespread reaction. tn 1994, the FDA did contemplate moving to premarket notification. 

Observers of the premarket notification initiative believe that the agency was seriously committed to 

the idea, but withdrew fiom it when the Republican landslide in 1994 produced a renewed 

deregulatory fever." The initiative for prernarket notification had corne from Vice-President Al 

Gore's office and was cnticized by the new Republican Congress in 1995 until it was abandoned. 

The detailed experiments conducted by the developer of the Flavr Savr tomato and their 

" United States. Food and Dmg Administration ( 1  992). 
'' Quoted m Kneen (1 992): 179 
'" Mellon ( 1  994). 
" Soon afler the RepubIim electoral victory in t 994, food industry associations were expressing their hopes for 
relaxeci regulation of food labelling, a more science-based risk assessrnent process thrit would elhinate the Delaney 
Clause which had a zero tolerance approach to the inclusion of potential carcinogens in f&, and quicker approval 
of biotechoIogy foods. See Van Wagner (1995). 
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review by the FDA resulted in the conclusion that the new tomato had not been significantly altered 

and was therefore safe for consumption." For the biotechnology industry, approval of the Flavr 

Savr tomato marked a signi ficant tuming point in the battle for public acceptance. Car1 Feldbaum, 

president of Biotechnology Industry Organization, said at the tirne: "The biotech industry isn't 

holding its breath anymore. Demystification of genetic engineering is being accomplished at a 

rapid rate."; Since approval of the Flavr Savr tomato, developers have had the option of providing 

summaries of their own safety assessments to the FDA for the purpose of notification or as the 

basis for consultations to discuss safety or regulatory issues (see Table 3-9). The FDA publishes a 

list of new plant varieties produced through genetic engineenng for which it has completed "final 

consultations" with the developen, meaning that there are no scienti fic or regulatory issues 

outstanding. While consuItations are voluntary, developen consistently do consult with the FDA 

for their own protection. 

The FDA continued to explore some of the scientific issues aiising from genetically- 

engineered foods through the 1990s. including allergenicity and the use of antibiotic resistance 

marker genes in plants.'O Developrnents in Europe and at home toward the end of the decade 

suggest that the FDA's policy may corne under more intense public scrutiny into the new century. 

For exarnple, in May 1998, a lawsuit was launched against the FDA under the auspices of the 

"Alliance for Bio-integrity"." The alliance brought together scientists, religious leaders, chefs, and 

medical professionals. The lawsuit calls for mandatory safety assessments and labelling of al1 

genetically-engineered foods. It alleges that the FDA7s policy violates religious freedom and the 

FDA mandate to protect public health and provide consumers with relevant information. 

" The review of the Flavr Savr tomato concluded that the only new substance found in the tomato was the market 
gene protein, APH(3')II, which has antibiotic resishnt properties but is considered to be quickly inactivateci by 
stomach acid and digestive enzymes. Its low concentration in the tomatoes tested and its dissimilarity to known food 
allergens and toxins r d t e d  in the determination of d e t y  for food consurnption. For a thorough discussion of the 
review, see United States. Food and Drug Administration. Center for Food Sdety and Applied Nutrition (1995). 
'' Quoted in Baker (1994). 
'O See United States. Food and Dnig Administration, Center for Food Safety and Applied Nutrition (1998). 
Margaret Mellon of the National Wildlife Fedention (îater of the Union of Concemed Scientists) had urgeci the FDA 
to investiete these two safety issues fiirther in 1992. See National Widlife Federation (1 992). 
* ' See the Alliance's web site (httpi/www.bio-htegrity.org/) and Voman ( 1 998). 



Disaggregating policy making 
Issue arriva1 and problem definition 

While the FDA outlined its general approach to biotechnology regulation in the Coordinated 

Framework documents of 1984 and 1986, it made its first forma1 statement specifically on foods 

derived From new plant varieties, incorporating those produced through genetic engineenng, in 

1992. in 1990. a journal article by FDA officiais central to the reglatory development process 

discussed the regulatory issues posed by gmetically-engineered foods. It stated their belie f that in 

crafling its regulatory response, the FDA would want to %alance protecting and informing the 

public with encounging innovation" and to "find solutions that will ensure the safety of the food 

supply, but will not stifle innovation of new technologies.'*" The article acknowledges the 

scientific uncertainty surrounding genetically-engineered foods but suggests that scientific 

investigation and the accumulation of adequate data should reduce "initial uncertainty to a 

reasonable certainty that no h m  will occur". 

In policy statements and other documents, the FDA and its otricials rarely explicitly identify 

a problem that their policy response is intended to solve. The tone of these statements is rnatter-of- 

fact and they are highly descriptive, rather than attempting to be persuasive. In particular, the 1992 

statement is explained as a response to requests From the policy community for "~Iarification of 

regulatory status", nther than a proactive move by the agency. The statement is intended to 

respond to questions such as whether premarket approval would be required what scientific 

information the FDA would like to see as part of a safety assessrnent, and whether special labelling 

would be necessary. There is no mention in the 1992 statement of public concems about the safety 

of foods pmduced through genetic engineering. More recent documents widen the scope of the 

issue and are more explicit about the goal the FDA has established for its regulatory activity. A 

1995 document, for example, States that the goal of safety assessrnent is to confirm that new foods 

are "as safe" as foods currently available and achowledges that "in spite of the technical 

advuitages of using recombinant DNA techniques", questions have been asked about the safety of 

foods derived through these techniques? 

*' Ronk et al. ( 1990). 
'' United States. Food and Drug Administration. Center for Food Safety and Applied Nutrition (1995). 
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Consultations and information gathering 

The FDA's 1984 statement made only a bnef refemce to genetically-engineered foods, 

focusing almost exclusively on its regdatory requirements for human cirugs and biologies." It 

received thirty-four comments on the 1984 statement, twelve from rnanufacturers of regulated 

products, sixteen frorn associations, and six from individuals. These comrnents requested f i h e r  

guidance for certain bioteclinology products including ho&. T'lie FDA agreed in 19SG io consider 

providing such information. In 1992, the FDA acknowledged receiving and examining comments 

from industry and the public. It referred to arguments in letters from industry and 

environmentalists, and to a scientific article published by the International Food Biotechnology 

Council in 1990. It also noted that it had examined scientific research papea." The 1992 policy 

statement partially fulfilled the 1986 commitment of tiirther information by providing technical 

guidance regarding the food safety assessments of new plant varieties. The 1992 statement asked 

for comments and, as noted earlier, received more than 4000. 

The consultation process for developen was discussed during a 1994 public meeting of the 

FDA's Food Advisory Committee and Vetennary Medicine Advisory Committee. These two 

cornmittees are staffed with extemal experts. M e r  a FDA presentation on the safety of genetically- 

engineered foods and animal feeds, the cornmittee members endorsed the consultation process as 

an appropriate ovenight mechanism. However, a member of the public interest community who 

attended the meeting noted that it was unclear whether the meeting had been convened to discuss 

approval of the Flavr Sam tomato, which occurred shortly afterwards, or the safety assessrnent 

process genenlly, but that the cornmittees' approval has been used by FDA since 1994 to endorse 

its overall approach.' At the meeting, Margaret Mellon of the Union of Concemed Scientists 

expressed the belief of many observen, based in part on media reports, that the FDA was bowing 

to pressure from Ravr Savr developer firm Calgene to approve the tomato since the application had 

been before the agency for more than two years. Mellon argued at the tirne that approval of the 

tomato would be premature until FDA responded to the scientific and policy issues raised in the 

comments it received on its 1992 policy. The FDA also held a public meeting of its advisory 

cornmittees later in 1994 on the premarket notification option. The FDA has never published a 
*' Biotogics incfude vaccines and other bbIogical products used to create imrnunity to infèctious diseases or oîher 
h m  substances of biologicd origin. 
'' United States. Food and Drug Administration (1 992). 
*' Personal interview, November 1998, and Mellon (1 994). 
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surnmary of the comments it received on its 1992 policy or a response to them, or for subsequent 

public meetings it held in 1994 on its safety assessrnent process and the option of premarket 

notification. However, the agency has been more proactive in consulting within the scienti fic 

communi ty ." 

Policy choices: Poiicy goais 

As in Canada, the FDA's response to assessing the food safety of genetically-engineered 

plants and other products pursues the goals of safety along with competitiveness and 

harmonization (see Table 3-7). The FDA has stated its cornmitment to the promotion of 

international scientific cooperation on biotechnology issues. It has also sought to reduce bmiers to 

trade in biotechnology pmducts by encouraging harmonization of national regulatory measures to 

the greatest extent possible. "Attention is being paid" to achieve consistency nationally and 

harmonization intemationally to avoid creating a cornpetitive disadvuitage for Arrterican 

developer~.~ The FDA's response further embeds its histonc emphasis on industry responsibility 

for safe food. The FDA acknowledges the public's reliance on its expertise and authority to ensure 

a safe food supply; at the same time, it is fiequently stated in policy documents that the onus for 

safe food is on the developer or rnanufact~rer.~~ In other words, while the FDA recognizes food 

safety as part of its mandate, it does not accept pnmary responsibility. This position is similar to 

the approach FDA has taken for w i n g  "generall y recognized as safe" (GRAS) status to food 

ingredients." 

" For example, ir heId a conference in April 1994 with the USDA and EPA on concems about allergens in 
geneticaliy-engineered foods, and conducted consultations in 1996- 1997 on antibiotic resistant market genes, 
'Yee United States. Executive Office of the President Office of Science and Technology Policy ( 1  984) and United 
States. Executive Office of the President. Ofice of Science and Technology Policy (1986). 
*' See, for example, United Shtes. Food and Dnig Administration. Center for Food Safety and Applied Nutrition 
( 1  995). 

The manufacturer is given options about how to seek or clairn GRAS status: by formaily seeking an FDA 
opinion; using an ingredient listed in FDA regdations as having GRAS status; or choosing to make an "independent 
determination", without seeking FDA concurrence. Korwek ( 1  986). 
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Institutional framework 

The Center for Food Safety and Applied Nutrition (CFSAN) within the FDA handles the 

regulation of genetically-engineered plant varieties and other foods. The Onice of hemarket 

Approval within CFSAN and the Office of Surveillance and Cornpliance of the Center for 

Veterinary Medicine contribute the individuals who form the Biotechnology Evaluation Team 

which adminisiers çonsulhtions with devrloprrs." nie FDA çollabor&s with Lht: USDA and the 

EPA on some aspects of its food safety assessrnent. For example, when it has to prepare an 

environmental assessment, it will check to see if documentation has been prepared by other 

agencies that may have already dealt with the product, such as the USDA. Similarly, while the 

EPA has prirnary responsibility for assessing the food safety of plant pesticides, the FDA rnay also 

be involved depending on the product. 

Policy instruments 

The FDA relies on existing provisions under the Food, Dntg, and Cosmetic Act that give it 

auihority to remove adulterated foods fiom the marketplace and to require a pre-market approval of 

foods falling under the category of "food additives". The FDA has stated that it does not expect to 

use its pre-market approval authority frequently. It would use it only, for example, when a new 

plant variety includes substances that are substantially different than those with a safe history of 

human consumption. For example, newly-introduced proteins will not normally have to undergo 

pre-market approval if they corne fiom food sources that are substantially equivalent to existing 

food substances, are not associated with food safety concems such as toxicity, and will not be 

consumed in significant quantities. Conversely, substances that have a GRAS statu, but have 

been produced through a new process such as genetic engineering, rnay have to be approved prior 

to sale if the process has resulted in the product being aitered to the extent that it is no longer 

recognized as sde. 

The scientific policy instrument the FDA relies on is the "guidance" section of its 1992 

policy statement which sets out a voluntary process for developen? The guidance section, which 

" For an expianation of how the Biotechnology Evaluation Team works, see United States. Food and Dmg 
Administration. Center for Food Safety and Applied Nutrition (1997). The core team will be supplemented with 
additional expertke as neeàed. 
'' FDA has also published a document providing detaiIed guidance on consultation procedures for developers. See 
United States. Food and h g  Administration. Center for Food Safety and Applied Nutrition ( 1  997). 
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is based on criteria used in traditional plant breeding, includes flow charts to assist producers in 

determining when it would be advisable to consult with the FDA. It outlines key considentions 

for food safety assessment including the nature of the genetic modification, the identity and 

function of any new substances such as proteins, and any unexpected effects that result kom the 

genetic change such as alterations in levels of toxins or nutrients, or the presence of food allergens. 

Consistmt with its past practices in food regulation, the FDA Ilas diosen not io focus un 

the method of production as a trigger for safety assessment. Although its 1992 policy statement 

was provoked by questions about new plant varieties denved through genetic engineering, the 

policy extends to new plant varieties produced through any means. The FDA makes it clear that 

food safety assessment does not eliminate risk. It notes that regardless ofthe method by which 

foods are produced, "foods are not inherently safe" and "a level of absolute safety for a food 

cannot be achieved or expected"? Like the USDA, the FDA must meet the requirernents of the 

National Environmental Policy Act (NEPA). For this issue, the NEPA requirement for an 

environmental assessment would be triggered only when a product falls under section 409, 

requinng pre-market approval, and a new food additive regulation is put in place. Observers 

believe that the FDA had not used section 409 to regulate genetically-engineered foods as of 1998. 

FDA has stated that it will provide guidance to developers who are submitting petitions under 

section 409 to help them meet requirement for an EA. 

LABELLING: Do consumers oeed to know. or have a right to know. whether 
thev are eatine foods deveio~ed with the use of ~enetic-eneineerfn~? 

As more and more products containing ingredients from genetically-engineered plants and 

other products entered the market in the 1990s, the issue of whether labelling should be required to 

indicate the use of genetic engineering moved from a theoretical discussion to one with practical 

implications. Many of those involved in the vigorous labelling debate agree that when genetic 

engineering has altered a conventional product in unexpected and invisible ways, such as 

significant changes in the level of nutrients or the introduction of novel genetic material that could 

provoke an allergic reaction, this fact should be included on a product's label. However, there is a 

deep divide between those who feel tbat mandatory labelling should be used only for such health 

" United States. Food and Drug Administration. Center for Food Safety and Applied Nutrition (1995): 4, 



155 
and safety purposes and those who wish to see labels on al1 food resulting from the use of genetic 

engineering or made fkom genetically-engineered ingredients. Mandatory labelling is seen as the 

last hope for those who wish to avoid buying or consurning genetically-engineered food in North 

America, given the often-heard argument that the introduction of genetically-engineered food 

ingredients into the commercial food system is so far along as to be ineversible. Much of the 

debate wvolves around the question of wliztiier the consumer lias a "riglit io icnow" ur  a "nreci to 

know" that food or some of its ingredients have been produced with the use of genetic engineering. 

The labelling debate and policy making efforts to move it forward have occurred at the 

domestic and international levels. The potential eKect of labelling provisions as an intended or 

unintended trade barrier, combined with the logistical dintculties of segregating genetically- 

engineered food, have focused Canadian and Amencan attention in the laie 1990s on the 

development of labelling policy in Europe and Japan. Since 1997, the labelling issue has become a 

significant trade imtant between the US and Europe, with Canada tagging along for the nde. 

Hopes for a resolution through the work of Codex Alimentanus, a United Nations body, have 

been dimmed by the glacial rate of pmgress. Canada chairs the Codex Cornmittee on Food 

Labelling which meets annually in Ottawa but, as of 1998, the effort to reach a consensus could 

point to little success. These international developments are explored fùrther in Chapter Six. In 

the meantirne, Canada and the US have established informal domestic labelling policies. 

Canada: Tracing policy making 

In Canada, policy making on the labelling of genetically-engineered foods in the 1990s was 

filtered through a series of managed consultations with an eye on developments intemationally (see 

Table 3-9). The 1993 multistakeholder workshop resulted in a consensus supponing mandatory 

Iabelling for health and safety purposes. It also demonstrated that Iabelling was a highly 

contentious issue. Another multistakeholder technicd workshop devoted solely to labelling was 

held by federal regulatory oficials in 1994, which resulted in more detailed guidelines. In April 

1997, AAFC issued an Information Letter that summarized comments on the guidelines developed 

from the 1994 consultations. These guidelines now fom the ba i s  for Canada's labelling policy 

which regulatory officiais treated as still under developrnent as of 1999. 

Media attention in Canada regarding the issue of labelling was penodic and increased in the 

late 1 9 9 0 ~ ~  sparked annually by the Codex food labeling meetings held in ûttawâ Coverage has 
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also been prompted by developments in the European debate in the late 1 990saW Othenvise, the 

debate has been largely arnong representatives of the food industry, biotechnology developer 

firms, some public interest groups, the "health food" lobby, and regulators." Labelling was 

discussed during the 1996 hearings on biotechnology regulation by the House of Commons 

Standing Committee on Environment and Sustainable Development, although the cornmittee made 

no recommendations specifically on labelling. In May 1998, the House of Commons Standing 

Committee on Agriculture and Agri-Food recommended, in a report on agricultunl biotechnology, 

that Parliament review Canadian policy on labelling? As of 1998, no genetically-engineered 

products had triggered mandatory labelling. 

Disaggregating policy making 
Issue arriva1 and problem definition 

The fedenl govemment's concerted attempt in 1994 to deal with the labelling issue through 

its technical workshop confirrned the issue's anival. For regulatory offtcials, the problem was the 

lack of consensus across interested societal organivtions that had ernerged during the 1993 

workshop. It hoped its 1994 workshop would secure that consensus and reduce disagreements 

about certain aspects of the debate, such as the extent of the consumer's "right to know" or the 

importance of harmonizing labelling provisions with those of major trading partners. The 

background paper prepared for the workshop provided some parameters for the discussion. It 

noted Health Canada's concems that novel foods produced through genetic engineering could pose 

health and safety concerns, such as allergenicity or altered nutritional composition. Regulatory 

officiais speaking at the workshop outlined their mandate to ensure the marketability of food and 

their focus on food safety and quality as a means to achieve their mandate. They also pointed out 

" These developments included Prince Charles' criticism of genetically-engineered food and the controversy over the 
proposed use of a bovine growth hormone in dairy cows. See, for example, Evenson ( 1 W8), Wilson ( 1998b), The 
IVertern Pmducer (1 9 98). 
'' The term "hdth  food" lobby is used here to describe those who take an active interest in the nutritiond and other 
heaith aspects of food, includhg those who buy and se11 'haturai" and ''hdth food" products. The h d t h  food lobby 
has not been fomally represented in consultations, although some of its membenhip overlaps with that of active 
public interest goups, Specidized health food publications such as alive frequently ntn stories on developments in 
food biotechology and generally support mandatory labelling. See also Hemott (1 998) as an example of articles in 
health-focused popuIar periodicals. 
96 The govemment's responst to the cornmittee report in December 1998 noted that CFIA and H d t h  Canada wodd 
be pleased to assist in any M e r  study of labelling policy, Canada. House of Commons. Standing Committee on 
Agriculture and Agri-Food (1998). 
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that the purpose of the workshop was to incorporate consumer and industry concems, while also 

seeking compatibility with policies being developed outside Canada. Participants at the workshop 

were asked to consider three questions: 

1) Should special labelling for genetically-engineered foods be considered and if so, 
what are the factors or guiding principles that would detemine the need for special 
labelling; 2) if speaal labelling is required, at what point(s) in the introduction of a 
recombinant gene should labelling be considered: and 3) once a need for labelling 
has been deterrnined, what factors or principles should guide the application of 
mandatory or voluntq labellingr" 

Consultations and information gatherlng 

Consultations have been an integral part of the development of Canada's labelling pol icy. 

The 1993 and 1994 consultations, as managed multistakeholder workshops, provided a relatively 

broad spectrum of views. Pnor to the 1994 workshop, a twelve-member steering cornmittee was 

established, with seven fedenl govemrnent representatives, two food industry representatives, a 

consumer representative, and two representatives of the dietitian / nutrit ionists comrnunity. The 

cornmittee dnAed a background report and decided that the workshop should be technical in focus. 

About sixty participants attended the 1994 workshop." The 1 995 communique and the 1997 

information letter, which compiled the comments from the 1994 consultations and outlined a set of 

guiding ideas, were widely distributed The result was a consultation process similar to that 

achieved through the Cunuda Gazette. Industry Canada also sponsored a workshop on labelling 

issues, held by the non-profit information organiwtion, the Food Biotechnology Communications 

Network, in December 1995. 

Not surprisingly, given Canada's chairmanship of the Codex Committee on Food 

Labelling, Canadian regdatory oficials have been particularly attentive to the developrnent of 

labelling policies outside the country. The 1994 background document, for example, included a 

brief s u ~ e y  of developments in labelling elsewhere, including in Australia, the United Kingdom, 

the US and Europe. 

9' Canada ( 1 994a): 5. 
'* Canada ( 1994a): 1-5. 
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Policy choices: Policy goals 

Canada's labelling policy for novel foods, including those with ingredients Born 

genetically-engineered plants, is closely tied to food safety assessment with its requirement of 

special labelling only for alterations in foods that pose health and safety nsks. With the exception 

of these additional labelling requirements, this policy is akin to that for al1 other food products. 

Poliçy çhoiçes on llabdling puruut: the econornic goal of competitiveness and the histonc goal of 

fair market cornpetition (see Table 3-10). They include an explicit cornmitment to pursue 

hmoniwtion of labelling policies. They also pemit food manufachirers to use positive or 

negative labelling regarding the use of genetic engineering as long as the information is considered 

mithfil by regulators. These policy choices do not discriminate against genetic engineering as a 

technology and have thus reduced the need for segregation in food processing for food products 

heading to Canadian and Amencan markets. 

Institutional framework and policy instruments 

Policy choices have maintained existing institutional arrangements and policy instruments 

for food labelling. Health Canada and the CFIA share responsibility for food labelling policy, with 

Health Canada setting health and safety standards and the CFIA setting marketplace standards. 

The CRA enforces labelling policy and has taken the lead in deveioping the labelling policy for 

novel foods. However, the labelling policy relies heavily on Health Canada's food safety 

assessment process to ensure detection of the alterations and risks that must be labelled. Beyond 

Health Canada's process, enforcement remains a challenge. Although tests are being developed to 

identify the presence of novel proteins and other genetic matenal in otherwise conventional 

foodstuffs, not a11 genetically-engineered products can be identified. Unless strict segregation 

pnctices had been followed, claims that food products were free of the use of genetic engineering 

were sornetirnes dificult or impossible to verify given the state of detection technology in 1998. 
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United States: Tracing policy making 

The FDA has not spilled much ink on the issue of whether special labelling should be 

required for foods and food ingredients pmduced thmugh genetic engineering. For the most part, 

it has chosen to treat the option of labelling of foods containing genetically-engineered ingredients 

as a non-issue. The 1992 policy statement summarized its position on labelling in four pangraphs, 

with sonc rcfcrcnccs :O the need for special labdling in the scientifis guidance section. As in 

Canada, the FDA chose to extend existing labelling requirements to cover genetically-engineered 

foods. Special labelling is required only when the product has been substantially altered from its 

conventional counterpart so that it is no longer appropriate to cal1 it by the same name, or if there 

are safety concems, such as allergenicity. 

The labelling issue also garnered attention at the state level; by 1993 attorneys-general in 

eight States had called on the FDA to require mandatory labelling." At least one local govemment 

got involved in the issue. For two days, in the fa11 of 1993, the city of Chicago had an ordinance 

in place requinng labelling of genetically-engineered produ~e. '~  Observers of the fedenl labeiling 

policy said in 1998 that no special labelling had been used or required yet for genetically- 

engineered plants, but expected it to corne soon for new traits such as modified oil composition.'"' 

Dlsaggregating policy making 
Issue arriva1 and problern definition 

The FDA's fint acknowledgement of public concem about the labelling of genetically- 

engineered food appears to have been its discussion in the 1992 policy statement. As noted earlier, 

the FDA did not portray Iabelling as a problem. Its 1992 discussion of labelling was simply in 

response to "several inquiries" it had received about labelling requirements. It noted at the time that 

it did 'hot believe that the method of development of a new plant variety (including the use of new 

techniques including recombinant DNA techniques) is normally material information ... and would 

not usual ly be required to be disclosed in labeling".'" 

'' Consumers Union ( 1  993). in 1998, the National Food Processors Association was not aware of any states thnt 
required IabeUing of genetically-engineered food 
'00 The aIderman behind the ordinance said that peopIe did not want this food 'Torced d o m  their throats" and did not 
trust federal government approval. The ordinance was quickly reversed, at the alderman's request, possibly because of 
the "intense letter writing campaign" by the biotechnology and food processing industries, as claimeci by the 
industriai Biotechnology Association. The N w  York Times Mugazine (1993). 
'O' Personal interviews with representatives of industry associations and public interest groups, 1998. 
'O2 United States. Food and Drug Administration (1992). 
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Consultation and information gathering 

The FDA solicited comments twice on its labelling policy through the Federal RgiSter 

process pnor to 1999, in 1992 and 1993.'" Those who have examined the 4000 comments the 

FDA received in response to its 1992 statement Say that many of them commented on the labelling 

policy. Some of the calls for mandatory labelling were based on religious or ethical concems about 

consuming foods with genctic matcial and'or traits denved h m  animal or human souncs. n i e  

second request for comments, in April 1993, consisted of a long list of detailed questions and 

received an estimated thirty comments, far fewer than the 1992 policy. One observer attributes the 

small response to the technical nature of sevenl of the questions posed by the FDA. For example, 

the FDA asked respondents to comment on: how genetic engineering should be defned; what 

specific characteristics of foods derived fiom genetically-engineered plants distinguish them from 

other foods; whether the intended technical modification should have any bearing on whether 

labelling is required; what labelling, if any, should be required for a food derived fiom a plant that 

contains multiple traits that onginate fiom di fferent lines; and what labelling, if any, should be 

required for plant cultivars developed by traditional techniques (such as cross hybndization), when 

one (or both) parent line(s) was developed using genetic engineering, or when one (or both) parent 

line(s) is derived from a progenitor line that was developed using genetic engineering.'" 

Respondents were also asked specific questions about how to label different products; how to 

enforce labelling requirernents, such as whether the FDA would be able to enforce a requirement 

that the source of transferred DNA be noted on a label; how to label for food allergies; and to 

comment on the logistical and economic aspects of labelling genetically-engineered foods. 

'OJ The FDA organized a public meeting on labelling for early 1994 that was cancelled suddenly two weeks before 
the set date, and never rescheduled Details on information gathering are unavailable shce the FDA was unable to 
consent to a research interview because of the 1 998 lawsuit pending against its food safety and IabeIl h g  poIicy for 
genetically-engineered foods. No information gathering for the purpose of deveIoping its food labelling poiicy was 
found in its published policy documents. 
'O' ïhese questions are taken verbatim fiom the fi111 list. For the fulI list and discussion of these questions, see 
Consumers' Union (1993). The observation that these technical questions deterred comments was made by a 
representative of the Union of Concemed Scientists. 



Policy cholces: 
Policy goals, institutional framework, and policy instruments 

The FDA's labelling policy rests squarely on its approach to food safety assessment policy 

and its sole stated goal is safety (see Table 3-10). The FDA has recognized in its more genenl 

discussions of regulating genetically-engineered food that regulations may affect competitiveness, 

but does not link this observation explicitly with its labelling policy. However, FDA's policy does 

not discnminate explicitly against the use of genetic engineering. In fact, it takes pains to underline 

that the method by which new plant varieties are developed is not relevant information for 

Iabelling. The agency's policy choices do not alter the existing institutional fnmework for food 

Iabelling policy. They maintain the FDA's histonc pnmary responsibility for setting and enforcing 

labelling requirements for most foods, including new plant varitties. To implement its policy, the 

FDA relies on the guidance section of its 1992 policy statement that suggests to developen what 

characteristics of a product might higger special labelling requirements. The choice is left to the 

developer as to whether to consult with the FDA. 

COMPARINC POLICY PROCESS AND POLICY CHOICES 

This comparative look at responses to three specific issues arising from the regulation of 

genetically-engineered plants reveals a remarkably high level of similarities and a few notable 

differences between Canada and the US. On the issues of environmental release and labelling, 

issue arriva1 occurred first in the US. On food safety, issue mival occurred in the sarne year, 

although the Amencan policy statement was issued in May while Health Canada's information 

letter was issued in August. Differences are clear in offcial problem definitions. In Canada, 

safety is the core of the problem, to be balanced with the goals of competitiveness, harmonization, 

and market regulation. In the US, ensuring cornpetitiveness by not harnpenng innovation was the 

central problem raised by regulation, until pressures from public interest groups forced a more 

explicit response to specific safety concems about the use of genetic engineering. Both Canada 

and the US have used existing scientific networks and advisory cornmittees for consultations and 

information gathering. They have occasionally created new scientific advisory bodies. For wider 

public consultations, Canada has relied more on managed but proactive multistakeholder 

consultations. The US has relied on its F e d d  Register process, supplemented by occasional 
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public meetings. Both countnes have been active in information gathering at the international level, 

a topic explored firther in Chapter Six. 

Convergence or divergence? 

To move beyond a cornparison of similanties or differences and to mess whether 

convcrgcncc in policy choiccs has occurred betwecn the ~o sountrics, we nèed to determine 

whether there is evidence of policies becoming more alike over time. Measunng convergence is 

not an easy task, but past efforts provide some useful guidelines. Fint, disaggregation of aspects 

of policy making makes measurement easier and more precise. Previous work has compared 

specific policy choices such as goals, policy instruments, and outcomes, as well as policy styles.'"' 

Case studies suggest that there can be variation in the degree of convergence across aspects of 

policy making. While convergence may occur, for example, in the choice of policy goals, there 

may not be convergence in policy styles or policy instruments. Second, to measure convergence, 

we can consmict measures that attempt to track the "change in difference over time" by placing 

aspects of policy making on a scale over at lest  two points in time." These measures cm provide 

a general indication, although they obscure deuils. The assessrnent of convergence is hampered 

by the reality that much of policy making is not amenable to quantification without the imposition 

of arbitnry measures. 

This study assesses convergence From the point of the fint serious recognition by policy 

makers to 1998.'" For the issue of environmental release, a relatively long time h rne  is available 

beginning in 1983 when the National Institutes of Health advisory cornmittee on rDNA research 

issued its tint approvals of experiments involving release. For food safety and labelling, the time 

frame begins in 1990 at the first indications of govemment action in the US on the issue of food 

safety which is closely linked to the issue of Iabelling. In disaggregating policy choices, we would 

expect to see less change in some aspects than others. Given the usual inertia associated with 

'Os For example, Coleman ( 1994) examines convergence in policy making styles or processes and fmds more 
convergence in the membership of policy comrnunities than in the stnicnite of policy networks. Bennett ( t 992) 
examines policy principles and policy instruments, and fmds more convergence on principles than on instruments. 
Finally, Brickman et al. (1985) compare policy prwess and policy choices, and finds more divergence in processes 
thui in objectives and outcomes. 
' O 6  Seeliger (1996). 
'O' The tirnefirime within which convergence is assesseci influences resuits and thus, evidence of convergence or 
divergence is not necessarily a permanent trend Seeliger (1 996). 
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institutional Frameworks once created and policy ideas once institutionalized, there rnay well be l a s  

change in these aspects than in the details of policy instruments. 

To compare policy ideas and examine convergence, we cm examine policy principles in the 

form of ideas guiding policy goals, the appropriate rneans to achieve goals, and the appropriate 

scope of regulation. While this cornparison obscures subtle differences, we c m  match similar 

i d e s  and cornparc whcn thcsc idcas wcrc first articulatcd.'* Thcre may be evidence in a study of 

several countries that one country stands out as a pioneer with other countries converging to its 

model.'" Or. by matching ideas chosen domestically with ideas endoned in international 

organizations, there may be evidence of the influence of international activities."' 

Tuming to institutional h e w o r k s ,  we might well expect to End policy choices built on 

policy legacies unless new institutions are created without reference to existing structures and 

mechanisms. In this case study, the commitment of the two fedenl regulatory Fnmeworks to rely 

on existing institutional frameworks and policy instruments limits the possibility of radical change, 

let alone convergence. It elirninated the option, which was often suggested in both countries and 

pursued unsuccessfidly through draft legislation in the US, of creating a new institution to regulate 

the use of genetic engineering and 1 or new comprehensive legislation. Instead, we see the 

persistence of histonc institutional similarities and differences between the two countries. 

While the choice of policy instruments has been framed by the commitment of the fedenl 

regulatory frameworks to use existing legislative authorities where possible, there has still been 

room to manoeuvre within those boundaries. Legal authority flows from the genenl provisions of 

existing statutes and their regulations. However, to deal with specific issues, since the reliance on 

existing authorities prevents a regulatory vacuum, policy makers have had options about the degree 

of regulation or intervention they impose on developen and users, and about the flexibility or ease 

of revision of the policy instruments they have chosen. There have also been options regarding the 

content of the specific measures established Keeping in mind this set of options, we cm examine 

policy choices for convergence. To mess  convergence, two simple scales are used here. The 

first scale is used to assess the degree of regulation, ranging from O to 2, with O representing no 

'O8 It should be noted that the first published evidence of articdation by policy makers may corne well af'ter an 
intemat decision to adopt certain policy ideas. 
'Oq See Bennett (1992) for a study that mches this conclusion, 
' l a  This task is undertaken for this study in the fmaI chapter. 
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specific regulation of the issue, 1 representing a response that relies on voluntary cornpliance, and 

2 representing mandatory cornpliance. The second scaie examines the degree of flexibility in 

adapting regulatory content, on scale of O to 3, with O representing no measures, 1 for the use of 

guidelines which cm be easily changed in-house, 2 representing regulations which must go 

through a more formal approval process, and 3 representing legislation which must pass the 

scrutiny of legishtive bodies. 

Findings Frorn these measures have implications for state capacity. Whether regulation is 

voluntary or mandatory will likely affect the degree of state capacity. With voluntary regulation, 

state capacity to achieve regulatory goals may be jeopardized. Even mandatory regulation rnay not 

translate into state capacity if enforcement mechanisms are weak. However, the nature of the policy 

network combines with the degree of regulation to affect state capacity. A policy network with a 

history of close state-societal cooperation rnay allow the state to achieve its policy goals cven in a 

situation of voluntary regulation. Similarly, the degree of flexibility in regulation cm contribute or 

detract kom state capacity. The ease of revision of guidelines cm provide autonomous state actors 

with a great deal of discretion which can tnnslate into capacity and reinforce autonomy. However, 

if the state is captured by a key societal actor, the ease of revision rnay result in capacity but not 

autonomy, as the state finds itself obligated to respond to societal demands. Similarly, choosing 

not to use legislative measures can have either positive or negative effects on state capacity. 

Environmental release 

In the case of environmentai release, as summarized in Table 3-1 1, the two countries have 

sevenl similar broad policy goals, including environmental safety, protection of the agricultural 

sector, harmonization, and competitiveness. The timing of the articulation of these ideas suggests 

that Canada has converged with Arnerican ideas.'" However, Canada is alone in its goal of market 

regulation and the use of the OECD concept of substantial equivalence."' There is also an unusual 

rnix of differences in the choice of regulatory tngger and the position on the novelty of genetic 

"' The time lag between Canada and the US may be les  than indicated because this table relies on Canadian policy 
staternents accompanying regulatory measures since 1993, given the Iack of formai poIicy making statements prior 
to this date. However, earlier masures in Canada, such as the guidelines issued h m  1988 on, still occurred d e r  
the first Arnerican sbtements. 
'" However, regulatory officiais in the two countries say that the scientSc approach of their sdety assessrnent is 
virtuaily the same. 
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engineering, which set the scope for regulation."' In terms of regulatory outcomes, these choices 

have meant that Canadian review occasionally includes non-genetically-engineered plants with 

novel traits while American review, by incorporating the criteria of plant pest, occasionally 

excludes genetically-engineered plants. 

Institutional frameworks reflect histonc differences in the focus of federal regulation of 

new plmt wrieties. In Canada, reesponsibility :vas huided to the vuicty rcgistntion scction iri 

1987. In the US, it was given to the plant protection and quarantine office in 1985. However, 

both departments created interna1 coordinating bodies to bnng together expertise from other 

regulatory branches encountering new genetically-engineered products and/or frorn the agncultunl 

research community. The US created its coordinating mechanism in 1986, while Canada created 

its version in 1987. Both used existing advisory committees and established new biotechnology 

committees. 

Of the three issues exmined, policy responses to the issue of environmental release have 

resulted in the greatest difference between the two countnes in the details of the policy instruments. 

Statutory instruments differ since the US has no equivalent to the variety registration system under 

the Seeds Act. Canada has no equivalent to the National Environmental Policy Act, although the 

passage of the Canadian Environmental Protection Act (CEPA) has placed additional pressures on 

AAFC 1 CFIA to demonstrate that its environmental assessrnent process is equally rigourous to one 

that would be conducted under CEPA. As well, the Canadian regulations state that the minister (or 

person acting on his or her behalf) must consider risks to the environment and human health in 

making a decision. 

Further differences are revealed in comparing the content of the regulations. Canada's 

regulations are relatively bnef in cornparison to the Amencan regulations. Scientific information 

requirements are summarized and details are reserved for the accornpanying guidelines documents. 

The regulations also contain grounds for waiving of scientific information requirements. In the 

US, the regulations reflect a more formal approach. They incorporate, for example, a thorough 

outline of procedures, timelines for approvals, and appeais; detailed scientific information 

requirements; and prescnptive requirements about the marking and containment of genetically- 

IlJ In Canada, the regulatory trigger focuses on novel traits which extends the scope of regulation beyond genetic 
engineering. In the US, the regulatory trigger explicitly Uicludes genetic enginexring even while it is repeatedly 
stressai that geneticdysngineered products are not fÙndamentaily dflerent h m  those produceci by more 
conventional techniques. 
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engineered organisms. In contrast to the US, the Canadian regulations have no provisions for 

public comment penods or appeals of decisions. Both sets of regulations have built-in flexibility in 

terms of the scope of regulation, but it is achieved differently. In Canada, flexibility comes 

through the concept of novelty. The degree of novelty, which is determined by the evaluator, 

determines the degree of regulation. In the US, the flexibility that does exist in the scope of 

replation is schieved through a more formril, explicit approach. The scope of regulation is 

determined by classification which appean to set limits on the discretion of evaluaton. Whether 

the USDA must be approached for a permit, notifie4 or need not be informed at al1 prior to release 

depends on the classification of the genetically-engineered plant. Classification rests on detailed 

criteria outlined in the regulations. Even the discretion available to evaluators in regulating 

products that they have "reason to believe" may pose a plant Pest threat is limited by the list of plant 

pests included in the regulations that developers may petition to amend. 

In examining convergence, we cm apply the two scales mentioned above to environmental 

release. Table 3- 12 shows how the US moved earlier to respond to the issue. It subsequently 

changed direction, while Canada has been more cautious and consistent. From these relatively 

crude measures, we see evidence of Canada converging towud the US until 1997 when Canada 

finalized its regulations on environmental safety assessment while the US pursued deregulation. 

On the flexibility of regulatory content, Canada converges slowly toward the US lead of using 

regulations. Both corntries have avoided enshnning environmental safety measures in Iegislation. 

Food safety assessment 

In food safety, there is more evidence of convergence and less of a time hg. Guiding ideas 

are mostly similûr, with Canada adopting rnost of its ideas shonly &ter the US has already done 

so. As Table 3-13 shows, the two countries share goals of safety, protecting public confidence, 

hmonization, and competitiveness. Their programmatic ideas are also similar, including 

employing the concept of substantial equivalence, a science-based and risk-based approach with 

built-in flexibility, and the encouragement of industry consultations. However, the US is alone in 

stressing industry responsibility for the safety of food products. 

As is the case with environmental safety, the US and Canada differ on their combination of 

regulatory trigger and position on the novelty of genetic engineering. Canada provides a clear 
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definition that sets out the scope of regulation while the US leaves the scope of regulation much 

more vague and very much up to developea to sort out. In each country, the issue of food safety 

of genetically-engineered plants md other genetically-engineered food sources has prompted the 

creation of special institutional structures within larger existing hmeworks. At Health Canada, an 

Office of Food Biotechnology has been established within the existing Health Protection Branch. 

At the FDA, o Stntcgic Manager for Biotcchiology has Sccn appointcd within the Cmtnter for Food 

Safety and Nutrition (CFSAN)."' 

In both countries, regulators encourage informal consultations and provide detailed 

scientific guidance documents to help developers decide when to consult. The notable difference in 

policy instruments is Canada's requirernent of mandatory premarket notification for novel foods. 

The initial definition of novel foods suggested that Canadian review would be much bmader than 

its Amencan equivalent, encompassing foods that were new to Canada, even if they had been 

consumed elsewhere with no adverse effects. However, the final regulations stated that evidence 

of safe consumption fiom other countries would be considered dunng safety reviews. 

In applying the two convergence mesures to the issue of food safety, Table 3-14 shows 

that on the degree of regulation, the two countries were bnefly synchronized. In 1992, Canada 

issued its proposal for regulation of novel foods and the US issued a guidance document that 

suggested the need for FDA review of specific products. In 1995, however, Canada proposed 

regulations for mandatory notification. On flexibility, the US moved earlier to release a guidance 

document while Canada was still soliciting comment through an information letter. By 1994, 

Canada issued its own guidance document and in 1999, with the finalization of its regulations, 

again increased the formality of its policy response. 

Labelling 

Both countries have adopted relatively informal and flexible labelling policies. The US 

issued its policy statement earlier, which it considen its working policy. The Canadian policy, 

outlined in a set of guidelines, is descnbed as interim, awaiting developments intemationally. As 

Table 3- 15 shows, the issue of labelling genetically-engineered foods has the highest degree of 

"' In the US, the EPA has primary rcsponsibility for sethg and d o r c h g  srandards for the food safety of plant- 
pesticides (plants developed wi th insect-resistant traits). There is no similar division of responsibili ty in Canada, 
although personnel within the Pest Management Regdatory Agency are consuited when necessary by CFIA and 
Hdth Cana& 
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similarity in ideas about policy goals and policy instruments. Canada and the US share the goals 

of safety and tmthful labelling. They also agree that the process behind the product is irelevant 

information for labelling, Iimiting the scope of labelling to product characteristics. They have 

adopted the same regulatory trigger, unlike the other two issues. The American declmtion that the 

consumer's desire to know is not an adequate basis for putting in place labelling requirements is 

aryably similar to Canada's conclusion that religious dietary restrictions are ootside the scope o f  

its labelling policy and are adequately addressed elsewhere. However, Canada is alone in making 

an explicit commitment to hamonization. 

The choice of institutional framework differs, again reflecting policy legacies. The FDA 

has remained the primary fedenl agency and has subsumed labelling within its food safety 

assessment policy. In contnst, the division of responsibility for food Iabelling in Canada has 

resulted in Fragmentation. HeaIth Canada sets health and safety standards. The CFIA administers 

economic regdations and enforces al1 labelling requirements. However, both countries rely mainly 

on existing, similar authorities for food labelling. One exception is that Canada's guidelines 

provide more explicit parameters of the policy response. The convergence measures show Canada 

becoming more similar to the Amrrican example on the degree and flexibility of regdation. As of 

1998, both countries had a de facto voluntary labelling policy, which would be tnggered only if a 

product went through the safety assessment process or consultations and was pinpointed for 

mandatory labelling (see Table 3- 16). 

Conclusion 

Similar domestic factors and the pressures of internationalization encourage expectations of 

similar policy responses and evidence of convergence between Canadian and American policy 

responses to the same issues. The detailed comparison in this chapter does reveal high levels of 

similarity and some convergence, pariicularly in broad policy goals. However, institutional 

frameworks differ. These differences are consistent with policy legacies whose continued effect 

was reinforced by federal regulatory frameworks for biotechnology that endorsed the use of 

existing institutions and legislative authorities. The most interesting results of the cornpanson are 

found in the details of policy instruments and their implications for state capacity and autonomy. 

In this last element of comparison, the greatest difference is found in the two countries' responses 
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to environmental release. Less difference is found in the response to the issue of food safety and 

virtually no difference in the response to labelling. All three cases show some evidence of 

convergence of Canadian policy choices toward Amencan models, with labelling showing the most 

convergence. The notable divergence that does exist is fond in the degree of regulation in 

environmental release and food safety, while important differences are found in the scope of 

regulation (largely due to regulatory triggers) and the degrree of discretion giuen to replators to 

handle the issues of environmental release and food safety. 

The findings in this chapter are consistent with the policy legacies outlined in Chapter One. 

The most distinct policy legacies between the two countries were those relevant to environmental 

release-the issue to which policy responses in the two countnes differed most notably. Policy 

legacies that were more similar between the two countnes, in food safety and labelling, correlate 

with more similar policy responses to these two issues. Thc consistency between policy legacies 

and policy choices suggests that domestic factors may have p layed a pnmary role in shaping policy 

choices, nising the possibility of path dependency. Chapter Four explores the nature of policy 

nebvorks which will determine whether the expecied effects of policy legacies on these networks 

have been cmied fonvard during policy making. 

Policy choices in environmental release, food safeiy, and labelling also reflect the limits of 

policy boundaries imposed by innovation in agricultural research policy, the creation of lab safety 

guidelines, and the content of the federal regulatory Fnmeworks for biotechnology. These 

boundaries encouraged and reinforced the central position of policy pnnciples of international 

cornpetitiveness, harmonization, science, and risk in policy choices. Chapters Five and Six take a 

closer look at the dynamics created within and extemal to policy networks during policy ml ing  

through the role of science and the nature of intemationalization. 



TABW 3-1 
Chronolo~v of r e ~ u l a t o r v  events, 

environmental release and safetv assessrnent of ~eneticalIv-en~ineered ~ l n n t s  
Canada and the United States. 1980-1998 

CANADA' 

(Canada has guidelines in place for research with rDNA 
organisrns but these do not cover environmental release.) 

1 9 8 5  
Science Council recommends chat the federal departments of 
agriculture, health, and the environment work togcther to 
m a t e  a poticy to govern release of geneticafly-engineered 
secd 

UNITED STATES 

1 9 8 0  
First requcst to Recombinant DNA Advisory Cornmittee 
(RAC) of NationaI Institutes of Health for permission to test 
genctically-engineered maize. RAC approves experirnent, 
but subsequentiy decides CO Sefer action. 

1 9 8 1  
Report by the Office of Technology Assesment, Impacrs of 
Applied Generics, mentions issue of deliberate release, 

Genetically-engineered corn plant approved for use in the 
environment by RAC, but experiment does not proceed. 

1 9 8 2  
NIH guidelines rcvised, with furthrr rcduction of 
restrictions. Deliberate release of rDNA organisms into the 
environment moves fom a prohibited ccitegory to requiring 
review and approval by RAC. 

1 9 8 3  
Fint congressional hearings on the issue of deliberate 
release into the environment. 

RAC approves three experiments involving environmentai 
release. 

Rifkin coalition Iaunches lawsuit against NIH guideiines. 

1 9 8 4  
EPA claims jurisdiction over delibente release. 

Dnft coordinated fmmework document released, clarifying 
allocation of jurisdiction among federal agencies. USDA 
holds jurisdiction over environmental reiease of 
genetically-engineered crop plants. 

1985 
July 
Federal Register notice of delegation of responsibility for 
biotechnology within USDA. Regulation of biotechnoIogy 
gws to the Assistant Secretary for Marketing and 
Inspection Services and agricuItural biotechno logy research 
to Assistant Secretary for Science and Education, within the 
USDA, 

September 
Fedeml Regkter notice of USDA policy on treatment of 
confidentiai business information concerning 
biotechnology. 

l This chronology relies heavily on Canada Agriculture and 
Agri-Food Canada (1996b). 



1987 
Food Production and Inspection Branch, the regulatoty 
branch of Agricufture Canada, establisfies the Branch 
Biotechnology Working Group. 

1 9 8 7  
Interdepartmental Comrnittee on Biotechnology establishes 
ad hoc Committee on Envimnmental ReIease. 

1 9 8 8  
First field trials of genetically-enginecred crops, regulated 
by Agriculture Canada. 

Setd Division of Agriculture Canada publishcs guidelines, 
The Regulation of Plant Biorechnology in Canada Pan 1 .  

1 9 8 9  
First ad hoc advisory meeting for Seed Division on fieid 
testing of "biotechnotogy" plants, including reproductive 
isolation issues (subsequent meeting in 1990). 

Seed Division publishes The Regulation of Plant 
Biorechnology in Canuda Part lI. 

1 9 9 1  
Revision of guidelines for information requircments in 
publication Field Tesring Genetically Modified PIants in 
Canada. 

Refinement of regulation through development of the 

17 1 
1 9 8 6  
July 
Office of Agricultunl Biotechnology created to coordinate 
within USDA and administer biotechnology policy. 
Assisted by Cornmittee on BiotechnoIogy in Agriculture 
which coordinates at a policy level. 

1 9 8 7  
First field triaIs of genetically-engineered crops, regulated 
by USDA. 

June 16 
New USDA regulations io require reviews of genetically- 
engineered organisms posing pIant pest risks through a 
permit system (in effect luly 16). 

October 
Agricultunl Biotechno togy Research Advisory Commi ttee 
established by USDA, comprised of scientists outside 
USDA, for purpose of conducting special reviews. 

1 9 9 1  
USDA publishes voluntary guidelines for contained rclcase 
during rescarch work on deliberately-modified organisrns in 
the Federal Register. 

"safety-based ap+ach" and "the stepwise appmach". 



1 9 9 3  
Various consultations including on guidelines for confined 
and unconfined teIease, which endorse AgricuIture Canada's 
regdatory approach, including November muItistakeholder 
meeting (below). 

Confirmation from the Privy Council Officc chat the Seedr 
Act provides adequate authority for Agriculture Canada to 
conduct environmental assessments of geneticaliy- 
engi neered plants. 

Food Biotechnology Workshop held by AAFC to explore 
impact of biotechnotogy on existing inspection and food 
safety activities. 

June  
Biotechnology Srrategies and Coordination Office 
established to Iead AAFC consuItations on regulation. 

November 
Workshop on Regulating Agriculninl Products of 
Biotechnology, held by departments of agn'cu ltrrre, hcd th. 
and the environment. 

f 9 9 4  
AAFC's advisory committee on plant biotechnology 
expresses support for approach to ~gulation. 

Change of t e n  from "gcnetically-modified plants" to 
"plants with novel traits" (PNs).  

First applications received for unconfined release of PNTs. 

Environment Canada publishes proposed information 
requirements under the Canaditrn Environmental Protection 
Act (CEPA) for PNTs (Agriculture Canada considers these to 
be duplication). 

1 9 9 3  
March 
USDA arnends regulations to nlax regulation of six 
genetically-enginecred crops (corn, cotton, soybeans, 
potatoes, tomatoes, and tobacco) so chat notification of 
field trials is sufficient, rather thm approval by permit. It 
atso establishes provisions to allaw considention of 
petitions to grant individual genecicaIly-engineered 
organisms "non-regulated status" which provides 
permission for unconfined release. 

June 
Release of guidelines document Assessrnent Criteria for 
Dercrmining the Environmental Safety of Plcutrs with Novel 
Traits. Consultations begin, and the document is 
subsequently revised and reissued. 



1 9 9 5  
J a n ~ a r y  
Environment Canada agrees that pmposed regulations under 
Seeds Act meet CEPA requirements for exemption, 
Amendment of regulations under Seeds Act to clarify that it 
regulates biotechnology plants, using CEPA's definition of 
biotcchnology. 

A p r i l  
Agriculture Canada's proposed regulatians for 
environmental safety assessment are ready for publication, 
but do not proceed. 
Environment Canada intends to publish information 
requirernents under CEPA; these do not pmceed eirher. 

CEPA rcview causes uncenainty at AAFC about whether the 
existing reguhtoty approach will be changed. 

First approvals of PNTs for unconfined release and vanety 
registration. 

1 9 9 6  
August 
Draft amcndments to regulations for environmental safety 
assessrnent pubiished, inciuding thost for Puts under the 
Seedr Act. 

1 9 9 7  1 9 9 7  
January  M ~ Y  
Regulations on environmental safety assessment finalized. Amendments to regulations publishcd in the Federal 

Regisrer: 
allow APHIS to cxtend nonregulated status to 
additional organisms that resemble an organism 
which has already been "deregulated" (an existing 
detenination) 
extend the notification system to enablc field 
testing under performance standards for most crop 
plant species 

+ announces intention to develop guidelines on 
various topics such as extending an existing 
determination of nonrcgulated status 

Ir reduces paperwork requirernents 

September  
Petition launched against EPA by Greenpeace Infernational 
coalition on issue of contribution of Et crops to the 
development of insect resistance, 

1998 
New requirernents regarding cultivation of Bt crops 
estabiished. 



TABLE 3-2 
E n v i m e n t a l  releases. ~ I n n t s  with novel traits 
f' 

Canada. 1988-19981- 

A. Number of subrnissions and actual field trials, by year 

YEAR SUEMISSIONS FIELDTRIAU 

B. Most common crops for field trials 

YEAR ALFALFA CANOLA 

To ta1 120 II49 
Percentage 3% 26% 
of al1 trials 

CORN FLAX SOYBEAN 

Source is CFIA web site: http:l/www.cfia-acia.agr.ca/englishlpIant/pbo/home~e.htmI 



C. Most cornmon novel traits in field trials 

YEAR BR F ï  HT IR NUT OIL 

Total 277 115 1088 330  83 188 

Percentage 6% 3% 25% 8% 2% 4% 
of a11 triols 
Note that some plant varieties have more than one trait. 



D. Environmenta1 safety decision documents, by crop and deveIopera 

Crop 

Canola 
Canola 
Canola 
Canola 
Canola 
Canola 
Canola 
Canola 
Canola 

Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 

Cotton 

Flax 

Potato 
Potato 

Rapeseed 

So y bean 

Wheat 

Trait Date Authonzed Dcveloper Document number on web site 

Kr 
HT 
Oil 
w 
HT 
K r  
KT 
BR 
KC 

Kr 
Kr 
IR 
HT 
IR 
IR 
IR 
IR 
HT 
IR 
BR 
Kr 

[R 

HT 

IR 
1 R 

BR 

KT 

Kr 

AgrEvo 
AgrEvo 
Calgene 
Monsanto 
Monsanto 
Monsanto 
Pioneer Hi-Bred 
Plant Genetic Systems 
R hone-Poulenc 

AgrEvo 
BASF 
Ciba Seeds / Mycogen 
Dekal b 
Dekalb 
Dekal b 
Monsanto 
Northrup King Seeds 
Pioneer Hi-Bred 
Pioneer Hi-Bred 
Plant Genetic Systems 
Zeneca Seeds 

Bollgard (Monsanto) 

Crop Dvpm Centre, USask 

NatureMark (Monsanto) 
NatureMark (Monsanto) 

Plant Genetic Systems 

Monsanto 

Note that some decision documents rtview more than one pimt Iine when the tines are very similar and developed by the 
same firm or organization. 



E. Most  cornmon crops for environmental safety deterrninations, 1995-1998 

YEAR CANOLA CORN 
1995 4 O 
1996 3 6 
1997 O 2 
1998 2 4 

Total 9 (32%) 12 (43%) 

F. Most cornmon traits for environmental safety determinations, 1995-1998 

G. Mast common developers for environmental safety 

YEAR AgrEvo / PGS Monsanto / Caigene / DEKALB 

Total 6 (21 96) 12 (43%) 

ABBREVIATIONS 
BR=breeding traits such as marker geaes and mate sterility 
Fî=fungicide tolerant 
HT=herbicide toleranc 
IR=insect rcsistant 
NUT=nutritional trairs 
OiL=oil composition 
SE=substantiaIly equivaIent 
STRESS=stress tolemt 
VR=vims resistant 

determinations, 1995-1998 

Pioneer / DuPont 

1 
1 
I 
O 

3 (11%) 



CANADA' 

PRINCIPLES 

Ti4BF.R 3-3 
Com~arat ive  ~ o I i c v  choices: Envitonmental retease and safetv assessments 

with novel traits 1 peneticallv- en^ for ~kplnts ineered d a n t g  

1. Policy goals (guiding) 

Saîfctty i markel 
Protection of health and the environment. (1993) 

To ensure a "safe reIease" into the environment, (1994) 

The purpose of regulation is io assure the protection of 
human, animal, and environmental heaith, in addition to 
protecting the agricultural and forestry sectors of the 
Canadian economy. [t aIso assures commercial interests 
that cornpetitors will market new products that are safe and 
make accurate daims. (1995) 

UNITED STATES' 

PRINCIPLES 

1. Poticy goals (guiding) 

Safety / market I economic harm 
To date, no unique or safety problems have been associated 
with pmducts of genetic engineering. conventional or 
modem. 
In achieving national consiscency and international 
harmonization, regdatory decisions can be made in a 
socially responsible manner. protecting human health and 
the environment, while allowing US producers to remain 
cornpetitive. (1984) 

Genetic alteration may m a t e  ri plant pest new to and not 
widespread in the US. It is necessary to establish 
appropriate safeguards to prevent the introduction of 
genetically -engineered organisms that pose a threat to 
agriculture. 
USDA recognizes the importance of ecological effects and 
the need for developing procedures responsive to public 
concerns about safety. ( 1986) 

Canada. Agiculture and Agri-Food Canada. Commiaee on 
Biotechnology ReguIation (1993). Canada AgricuIture and 
Agri-Food Canada Food Production and Inspection Branch. 
Plant Industry Directorate (1994b). Canada. Agncrtltun and 
Agri-Food Canada (1995b), Canada AgricuIture and Agri- 
Food Canada (1995g), Canada Minister of Public Works : United States. Executive Office of the President. Office of 
and Government seMces Canada (1997). The principlcs Science and Technology Poiicy (1984). United States. 
Iisted for both counrries are either direct quotes or slightly Department of Agriculture (1986) and United States. 
revised for clarity and brevity. Deparmient of Agriculture, Office of the Secretary (1991). 



Policy goals Policy goals 

Karmonization / trade 
Assessrnent criteria reflect general concepts of risk 
assessment used both nationaliy and intemationally. (1994) 
[AAFC] strives to ensure that regulatory requirernents are 
consistent wich those of recognized international scientific 
groups and ocher national governments. This approach 
assists in the maintenance of the quality and safety of 
agrkultunl products that are traded intemationaiiy. (1995) 
The regulatory appmach adopted by AAFC, including 
regulations and guidelines, has been developed in fulI 
considention of international appmaches, such as those 
cndorsed by organizations including the OECD. (1997) 

C o m p e t i t i v e n e s s  
The fiexibility of the product-based novel trait approach and 
the concept of substantial equivalence, by ailowing products 
to !ose their nove! status, rnay help developers in Canada 
"gain a compeiitive edge in foreign markctplaces" compmd 
to developers elsewhere who are subject to a process-based 
approach. (1997) 

These amendrnents will encourage fair cornpetition in the 
global marketplace and set a clear path for developers to 
follow so that they crin bring sale products to market, 
( 1997) 

Competitiveness / harmonization 

The manner in which regulations for biotechnology are 
implemented will have a direct impact on the 
competitiveness of US pmducers in both domestic and world 
markets. Inconsistent or duplicative domestic regulation 
wilt put US producers at a cornpetitive disadvantage. 
Certification systems which favor domestic products, if 
adopted by Our trading partners. will create subsranttal 
nontariff bamers to tnde and block market access. 
Therefore, attention is being paid to the need for achieving 
consistentiy in national regulation and international 
harmonization. 
With respect to international harmonization. thc US is 
seeking to promotc scientific coopention, mittual 
undtntanding of regdatory approaches, and international 
agreement on a range of cornmon technical problems. 
(1984) 

Without gathering data on producc characteristics and on 
environmental and heaith safety questions, developers will 
be unable to put new products on the market and will be las 
compctiti ve with cornpanics in other countries, ( 1997) 



2. Policy means (programmatic) 2. Policy means (programmatic) 

Science-based risk assessrnent ( 1 9 9 3 ) 
Establish appropriate safety levels based on the b a t  
scientific information. Safety is defined not as the cornplete 
absence of risk, but rather as the level of "acceptable risk". 
( 1995) 

A "stepwise" approach. moving from contained labontory 
work. to confined release (field trials). to unconfineci 
release. ( 1993) 

Su  bstan tial equivdence / familiari ty 
Familiarity is the knowledge of similar products according 
to their traits and usage. If the proponent identifies that the 
product is familiar according to the guidelines. an 
assessrnent for substantial cquivaknce is made. (I995) 

Science-based assessrnent 
The USDA will use a formal and logical process to ensure the 
continua! integration of safety concepts and othcr 
principles, 
The USDA will constantly reevaluate its regulatory position 
as the state of the an of biotechnology cvolves. (1984) 

Risk-based safety evaluation 
Evduation should include determination of "level of safety 
concern" for parental organism, thcn evaluation of the effcct 
of the genetic modification on safety. which leads to the 
detenination of the level of safety concern for the rnodified 
organisms (USDA voluntary guidelines for research 
involving organisms with deliberately-modified hereditary 
traits). ( 199 1 ) 

Status quo Stntus quo 
Product-based regulation that indudes a review of process. The existing regulatory fnmework of USDA, combined with 
8uilds on existing tegislation. ( t993) the MH guidelines, is adequate. Should any ncw process or 

products require additional regulatory measures, USDA will 
Industry and public consultations arnend its regulations or will request additional authority. 
Developers cncoungcd to cal1 appropriate regulritoty ( 1984) 
official "early in the development process" if there are 
questions. (1995) 
Regulatory approach developed in consultation with the 
public and al1 interested stakeholders. (1997) 

3. Scope of regulation 3. Scope of regulation 

Regdatory trigger Regulatory trigger 
Review is triggered when the new plant varÎety h a  a "novel Review is triggered when new plant vruiety is produced by 
tnit". ( 1993) genctic engineering and there is reason to beIieve chat it 

may pose a plant pest risk. ( 1986) 
N o v e l t y  
Regdatory review is required if a product contains novel No ve l t y 
traits and the risk is not known. The method of production The products of "modem" biotechnology (genetic 
has created intrinsic novelty, even though the traits of the engineering) are not fundarnentally different fmm products 
product are the samt as those already cornmerciaily availribte obtained by conventional tec hnology. ( 1984) 
(e.g., the introduction of new genes). (1995) 



CANADA UNITED STATES 

INSTITUTIONAL FRAMEWORK MSTITUTIONAL FRAMEWORK 

Plant Biotechnology Office handles reviews, within Variety 
Section. of CFIA. 

Intemal coordination: 
1) Bnnch Biotechnology Working Group, within the Food 
Production and Inspection Branch of AAFC. 
2) Succecded by Biotechnology Strategies and Coordination 
Office, within the Food Production and Inspection Branch of 
AAFC which becomes Office of Biotechnology, within the 
CFIA. 

Use of existing mechanisms for evaluation of new crop 
varieties (variety registntion system), cornbined with new 
formal information requirernents for environmental safety 
assessmen t purposes. 

EstabIishmenr of Plant Biotechnology Advisory 
Cornmittee, and use of other externai scientific and 
multistakeholder committees within speci fic divisions 
(Sceds, Feeds, Fertilizers. etc). 

Reviews handled within Plant Protection and Quanntine 
section of Animal and Plant Health Inspection Service 
within USDA. 

interna1 coordination: 
Establishment of Office of AgricuItunl Biotechnology 
(ciosed in 1996) to administer al1 of USDA's biotechnology 
responsibilities and coordinate the National Biological 
Impact Assessrnent Prognm (a new advisory structure). 
Establishment of Committee on Biotechno[ogy in 
Agriculture within USDA. 

Use of existing mechanisms for evnluation of new crop 
varieties such as the National Gerrnplasm Advisory Board. 

Establishment and use of interna1 and extemal scientific 
advisory bodies, inctuding the Agriculture Recombinant 
DNA Research Committee, and the Agriculture 
Biotechnology Recombinant DNA Advisory Committee 
(eiirninated in 1996). 

Research oversight: sepante provisions for containcd Division of authority for biotechnology within USDA: 
research. Scientists and institutional biosafety cornmittees regulation dckgated to Assistant Secretary for Marketing 
rire responsible. Guidelines have been available and nvised and inspection Services and research to the Assistant 
over time since 1977. Secretary for Science and Education (July 1985). 

Research oversight: NIH guidelines and local I nstitu tional 
B iosafety Cornmittees for containment measures. USDA 
developed guidelines for research confinement (outside 
contained facilitics), released in 199 1. 

POLICY INSTRUMENTS 

Regulatory amendments (1995, 1997) and technical 
guidelines (1988). 

Sta  tutes:' 
Seeds Act and Regulations 

POLICY INSTRUMENTS 

New regulations (1987) and technical guideLines (1997). 
Voluntary guidelines for contained release during research 
(1991). 

Statutes: 
Federal Plmt Pest Act and Regulations 
Plant Quamntine Act and Regulations 

The National Environmenral Policy Act (NEPA) requires the 
USDA CO prepare an environmental assessment, and if 
necessary, an environmental impact statement, to "evaluate 
the environmental effects of its action at the point of 
cornmitment". APHIS has interpreted this requirement by 
p~par ing environmental assesrmenu prior t i  issuing a 
permit for the release into the environment of a regulated 

' The Plant Protection Act regdates the import of plants with 
article. It uses intemnl procedural guidelines (revised most 

novel traits and requires a pest risk assessrnent pnor to recendy in 1995) to implement NEPA. 

import. 



CANADA UNITED STATES 

Amendments to Seeds Regulations of the Seeds New regulations, 7 CFR Part 340' 
Act, Part V "Release of Seed"' P r o v i s i o n s  
P r o v i s i o n s  

Reeulatorv trigger . section 1 071 1 1 
Meers the definition of novel trait 

" 'Novel trait'. in respect of seed, means a chanctenstic of 
the seed chat 
a) has been intentionally selected. created or introduced into 
a distinct. stable population of cultivated seed of the same 
species through a specific genetic change. and 
b) based on valid scientific rationale, is not substantially 
equivalent, in terrns of its specific use and safety both for 
the envimnment and for human heath, to any chancteristic 
of a distinct, stable population of cultivated seed of the same 
species in Canada, having regard to weediness potential, 
gene flow, plant Pest potential, impact on non-target 
organisms and impact on biodiversity." 

cit ewot tons .  section 108 
For seeds failing within certain categories, including seed 
already grown prior to these regulations and constituting a 
distinct stable population in the Canadian cnvironment; 
seed gmwn in containment: and seed derived fmm a distinct 
stable population or already authorized for unconfined 
release, and is substantially equivalent, in rems of use and 
safety for the environment and human health, to seed of the 
same species, with respect to weediness potential. gene 
flow. plant pest potentiai, impact on non-iarget organisms 
and impact on biodiversity. 

Reeulatorv trie~er. section 340.1 
Meeu the definition of "a ~gulated anicle", which it is 
produced through genetic engineering and is or rnay be a 
plant pest, with some exemptions. 

A "repulated article" musc fall under certain categories: 
1) an organism altered or produced thmugh genetic 
engineering. AND 
2) IF the donor or recipient organism. or the vector or vector 
agent. belongs to any genen or taxa on a list of plant pests, 
and meecs the definition of plant pest OR 
3) is an unclassified organism, or contains an unclassified 
organism OR 
4) is any other organism or product altered by genetic 
engineering which the Adrninistrator determines is a plant 
Pest or has reason to beiieve is a plant pest. 

. . Iic~t exempttans. section 340.2[b1 
Detailed exemptions for specific plant pests if cenain 
conditions involving their characteristics andlor handling 
are mer. 

. . -  tn  fleyhLlitv. section JJU 
Through the concept of novelty. The degree of novelty Allow petitions to be filed requesting additions or deletions 
determines the degrce of regulation. front list of plant pests, and for deteminations of non- 

regulnted status. 

. . m r o v a l  / notlfiçation. sectton 109 on of r u a t t d  artides, section 340.4 
Notification must be provided in writing and authorization Granted through application for a permit. accompanied by 
received for either confined or unconfined reieasc of seed. specific information requirements, 

. .. 
XI blitv in i n f o r m ; i t i o n r n e n t s .  section l 10 14) 

Information requirements Vary according CO whether 
approval is requested for a confined or unconfined reltase. 
Minister may waive certain information requircments if 
certain conditions are met, The same information does not 
need to be supplied more than once. Information used for 
environmentai assessrnent in other countries will 
sometimes be accepted toward Canadian environmental 
assessments, if the data is applicabIe to Canada. 

Canada, Minister of Public Works and Govemment 
Services Canada (1997): 53-57 

Notification O- section 340.3 
Provides for notification, accompanied by specific 
information requirements, instead of permit in certain cases 
and for certain cmps, when specific safety and 
performance/handling criteria are met (e.g., cnteria 
regarding weediness and toxicity to non-tiuget organism, 
transmission of disease, viruses, animal / human pathogens; 
stable expression, end use, containment and disposal 
methods, 

United States (1997). 



. . Transition to unconfined release 
information requirements are somewhat different for 
unconfined release, compared to confined relcase. 

Decision mocess. section I l  1 
States that Minister will consider information provided and 
will make a decision to authorize confined release or 
unconfined release. or to refuse the application, after 
evaluating risk to environment and to human health. 
Outlines risks Minister must considcc effects of retease on 
the environment, the magnitude of the exposure ta the 
rnvimnrnent of the seed involved in the proposed release; 
and mess  whether the seed is toxic. 

New inf-rurremtnts. section 1 12 
If developtr becornes a w m  of any new information 
rcgarding risk to the environment, including risk to human 
heaIth, the new information musc be provided immcdiately 
to the Minister. New information will be evaluated and the 
decision adjusted accordingly. If the risk appears Iower, the 
Minister may maintain, change or remove conditions 
regarding release. If risk is greater, the Minister may 
impose additional conditions, change the conditions or 
refuse authorization. or if release is underway, require the 
release to be stopped, and appropriate action taken to 
eliminate or minimize the risk. 

blic CO-n'or to hl d e ~ w  
, . 

CFiA considers public consultations to have occurred prior 
to finalizing regulations. 

&gvis i a fo r  a& 
None stated in regulations, 

* .  * ransition CO "nanremibted.status'. section 340.4 
Petitions can be filed, accompanied by specific information 
requirernents. to request considention of granting 
"nonregulated status" for a plant. 
Nonregulated status may aIso be "extendcd" to other 
regulated organisms chat are similar to an organism already 
granted nonregulated status, by determination of the 
Administator or through an outside request. 

Decisinn nrncess 

ReguIations outline procedures, deadlines, and time frames. 
No specific references to content of risk assessment, as in 
Canada. 

New information r e a u i r r m ~  
Beyond requinment to submit field test reports, which 
should include any observations of deleterious effects on 
plants, nontarget organisms, or the environment, no 
explicit obligation to supply any new information regarding 
risks to the environment. 

Public comment ~ n o d s  ~ n o r  to final dec 
. . 
1- 

To notify the public and solicit comments, USDA wiil 
publish in the Federal Regisrer, requests to amend the list of 
plant pests (no time frame given for comment period). 
Petitions for determination of nonregulated status will be 
published initially for a sixty-day comment period. 
Prelirninary decisions to extend a determination of 
nonregulated stanis will be announced in the Federal 
Regisrer thirty days bcfore the decision becornes final 

Provisiq~ for aaaeals._chanees to r- 
If a permit is denied for introduction of a regulated article or a 
petition for determination of nonregulated stanrs is denied, 
an appeai may be made within ten days. Conflicts regarding 
material facts will be resolved through a hearing. 

Prescriotive reauiremenp 
Marking and identity, section 340.7 
Container requirements for movement, section 340.8 



TABLE 3-4 
Environmentalreleases.guIated articles under 7 CFR 340 

fieId trials and "nonre~ulated status" determinations 
United States. 1987-1 99SL 

A. Nurnber of approvals and actual field sites, 1987-1997 

N m C A T I O N S  
NIA 
NIA 
M A  
N/A 
N/ A 
N/A 
189 
5 1 5  
620 
490 
643 
n/a 

B. Most common crops for field trials, 1987-1997 

P M S  AND NOTIFICATIONS FIELD SITES 

Crop 
Corn 
Cotton 
Mefon 1 Squash 
Potato 
Rapesced 
Soybean 
Tobacco 
Tomato 

Number of approvals, permits and notifications 
1420 
23 7 
120 
332 
8 1 
329 
i l 4  
369 

Percentage of total approvals 
43 
7 
4 
1 O 
2 
10 
3 
1 1  

C. Most common noveI traits covered in approvals (permits and notifications), 1987-1998' 

Tmi t Approvals Percentage of total approvals 

Agronornic properties 259 
FungaI resistant 243 
Herbicide tolerant 1459 
lnsect sesistant 1204 
Product quality 985 
Virus resistant 43 6 

' Sounse is USDA / APHS web site: http:/fww.aphis/usda.gov/bbeP/bpP The site does not suppfy detailed data on fiefd 
trials by year. 
= Categories used here for traits arc those uscd by APHIS. Pcrccntagcs art those supplied by APHIS. 



D. Determinations of Nonregulated Status, by crop and developer, 1992-1999' 

Crop 

Beet 
Beet 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Corn 
Cotton 
Cotton 
Cotton 
Cotton 
Cotton 
Papaya 
Potato 
Potato 
Potato 
Potato 
Rapeseed 
Rôpeseed 
Rapeseed 
Radicchio 
Soybean 
Soy bean 
Soy bean 
Soy bean 
Soybean 
Squash 
Squash 
Tomato 
Tornato 
Tomato 
Tomato 
Tomato 
Tomato 
Tomato 
Tornato 
Tornato 
Tornato 
Tomato 

Trait 

Kr 
KT 
KT 
HT/ IR 
IR 
KT 
IR 
IR 
IR 
H r  
HT/ IR 
rR 
B R I W  
BR 
Hl- 
HTIiR 
Hl' 
IR 
Kr 
V R  
IR 
IR 
WVR 
[RIVR 
Kr 
Oil 
KT 
BR 
Hr 
KT 
Hl- 
Oi 1 
Oi l 
VR 
VR 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
PR 
R 
PR 

Year of Determination 

1998 
1998 
1995 
1998 
1995 
1995 
1997 
1995 
1996 
1997 
1997 
1996 
1998 
1996 
1994 
1997 
1996 
1995 
1995 
1996 
1995 
1996 
1998 
1999 
1998 
1994 
1999 
1997 
1997 
1998 
1998 
1997 
t 994 
L 996 
1994 
1996 
1992 
1994 
1994 
1995 
1995 
1996 
1995 
L995 
t 998 
1995 

Developer 

AgrEvo 
Novartis 
AgrEvo 
AgrEvo 
Ciba Geigy 
Dekrilb 
Dekalb 
Monsanto 
Monsanto 
Monsanto 
Monsanto 
Northrup King 
Pioneer Hi-Bred 
Plant Genetic Systems 
Calgene 
Calgene 
DuPont 
Monsanto 
iMonsanto 
Cornell 
~Monsanto 
Monsanto 
Monsanto 
Monsanto 
AgrEvo 
Calgene 
Monsanto 
Bcjo 
AgrEvo 
AgrEvo 
AgrEvo 
DuPont 
Monsanto 
Asgrow 
Upjohn 
Agritope 
Calgene 
Calgene 
CaIgene 
Calgene 
Calgene 
Calgene 
DNA Plant Technology 
Monsanto 
Monsanto 
Zen- 

' APHlS records receiving a total of sixty-four applications as of March 1999. Of these, forty-six were approved, eleven 
were withdrawn by the developer and five were pending or under review for compIeteness. 



E. Most common crops for nonregulated status determinations, 1994-1998 

YEAR Corn Cotton Pocato Rapeseed Soybean 
1994 O 1 O 1 1 
1995 4 2 1 O O 
1996 3 I 1 O 1 
1997 3 I O O i 
1998 2 O 1 1 2 

To ta1 t 2 5 3 
Percentage 26 1 1  7 
o f  approved 
deteminations 
( 146) 

F. Most comrnon traits for nonregulated status determinations, 1994-1998' 

YEAR Hf' IR PR VR 

Total 17 
Pcrcen tagc 37  
of approved 

Tornaco 
2 
4 
2 
O 
1 

G. M o s t  common developers for nonregulated status determinations, 1994-1998 

YEAR AgrEvo / PGS blonsanto / Calgenc / DEKALB NovartisJ 

Total 8 
Percentage 17 
of approved 

ABBREVIATIONS 
BR=breeding tnits such as marker gcnes and male sterility 
Fï=fungicide tolerant 
HT=herbicide tolerant 
ïR=insect resistant 
Old-oil composition 
PR=processing, handling such as delayed ripening 
VR=vims tesistant 

' Note that some varieties have more than one novel trait. 
Ciba Seeds and Northrup King have merged under Novartis Seeds. 

Pioneer / DuPont 



CANADA 

TABLE 3-5 
Çhrono lo~v  of regulatorv events, 

food safetv assessrnent of novel foods / new blnnt varieties 
3 

UNITED STATES 

1984-86  
FDA States its intention in the Coordinated Frdmework 
documents to regulate genetically-engineered foods in the 
same way as foods pmduced thmueh other processes. 

1 9 8 8  
Under contnct to the FDA, the Federation of Amencan 
Societies for Expenmental Biology establishes two groups 
to make recommendations for FDA food policy, including 
the Ad Hoc Expert Panel on Criteria for Detennining the 
Rzgulatory Status of Food and Food lngredients Produced by 
New Techno togies. 

1 9 8 9  
ReIease of FDA action plan pmmising to speed up approval 
of biotcchnology products. 

1 9 8 8 - 1 9 9 2  
Health Canada snidies issue of gcnctically-engineered foods, 1 9 9 0 
gathering information and holding internai discussions, FDA issues its first approval for a recombinant DNA- 

produced food ingredient, Fermen tation-drrived chy rnosin 
(rennet). 

1 9 9 2  
May  
FDA issues a policy statement that foods derived from new 
plant vaneties produced by genetic engineering wilI be 

1 9 9 2  regulated no diffenntly than foods creaied by convenrional 
August means. unless special circumstances appIy. Guidelines are 
Health Canada releases an Information ietter to solicit teleased to help finns decide wherher FDA revicw is 
comment on its proposed approach for safety assessrnent of advisable For specific pmducts. 
novel foods. 



CANADA LJNiTED STATES 

1993  
November 8-10 
Workshop on Regulating Agricultural Products of 
Biotechno[ogy (muitistakeholder consultation conducted by 
Agriculture Canada, Health Canada, Environment Canada, 1 9  9  4 
and [ndustry and Science Canada). Apr i l  

Workshop held by FDA, EPA. and USDA on 
"Scientific Issues Relatrd to Potential AIlergenicity in 
Transgenic Food Crops". 

FDA holds a public joint meeting of its Food Advisory 
Committee and Vetetinary Medicine Committee CO review 
its appmach to food safety assessment, 

1 9 9 4  
September 
Health Protection Branch publishes Guidelines Ior rhe 
Sufery Assessment of Novel Foodr. 

1 9 9 5  
August 
Health Protection Bmnch pubiishes proposed new 
regulations for safety assessment of novel foods under Food 
and Drugs Act. 

May 
Calgene Flavr Savr tomato is the first gcnctically 
enginecred plant product to reccive FDA approval. 

November  
FDA holds a public joint meeting of its Food Advisory 
Committee and Veierinary Medicine Cornmittee to discuss 
pre-market notification consultations on the option of 
moving to prt-market notification, but does not proceed. 

1 9 9 6  
June 
FDA issues guidance document on consultation procedures 
for developers of new plant varieties (revised in October 
1997). 

November 1996 - Februnry 1997 
FDA consults with external experts on whcther and when it 
should recommend that certain antibiotic resistance g e n s  
not be uscd in cmps intended for food. 

1 9 9 8  
May 
Alliance for Bio-Intcgrity launches a lawsuit against FDA's 
food safety assessrnent and labelling policies for 
genetically-engineered foods. 

1 9 9 8  
September September 
Republishes proposed new regulations with some revisions. FDA issues dnft  guidance document for the use of antibiotic 

resistance marker gents in plants. 

1 9 9 9  1999  
October 27 October 
Regulations finalized, publication in the Canada Gatetre FDA announces intention to hold three public meetings on 

its food safety poticy before the end of the yeiir. 



A. Approvals of novel Poods, 1994-1998, by date authorized 

Crop 

Maize 
Canola 
Canola 

Canola 
Tornato 
Canota 
Canot a 
Potato 
Tornato 
Corn 

Soybean 
Cotton 
Canola 
Tomato 
Corn 
Canola 
Cotton 
Cotton 
Potato 
Corn 
Cotton 
Corn 

Corn 
Canola 
Corn 
Canola 
Corn 
Corn 
Corn 
Corn 
Canola 
Canola 
Corn 

Fiax 
Squash 
Squash 
Corn 
Cotton 

Trait 

HT 
MS 
HI' 

Hr 
CP 
KT 
Breeding 
IR 
CP 
IR 

Hr 
IR 
CP 
CP 
IR 
CP 
Kr 
IR 
IR 
KT 
ln 
IR 

Hi- 
HT 
IR 
MS 
Hr 
IR/ In 
HT 
MS 
Hl- 
Kr 
CR 1 HT 

m 
vu 
VR 
Hl' 
IRmT 

Date Authorized 

May 30, 1994 
Sept. 8, 1994 
Nov. 21, 1994 

Feb. 16, 1995 
Feb. 17, 1995 
Apr. 25, tg95 
Aug. 17. 1995 
Sept. 2 1, 1995 
Nov. 2, 1995 
Dec. 19, 1995 

Apr. 9, 1996 
April 9, 1996 
Apr. 9, 1996 
lune 28, 1996 
Aug. 15, 1996 
Aug. 15, 1996 
Aug. 16, 1996 
Nov. 8, 1996 
Nov. 8, 1996 
Dec. 19, 1996 
Dec. 19, 1996 
Dec. 19, 1996 

Feb. 14, 1997 
Feb. 17, 1997 
Feb. 17, 1997 
Mar. 12, 1997 
April 3, 1997 
ApriI 3, 1997 
July 8, 1997 
July 8, 1997 
July 8, 1997 
Sept. 12, 1997 
Sept, 12, 1997 

Feb. 16, 1998 
Apr. 16, 1998 
Apt. 16, tg98 
Sune 8, 1998 
Dec, 14, 1998 

Company Name 

Pioneer Hi-Bred International 
Plant Genetic Systems 
Monsanto Canada 

AgrEvo Canada 
Calgene 
Pioncer Hi-Bred 
Plant Cenetic Systems 
~Monsanto Canada 
DNA Plant Technology 
Ciba Seeds 

Monsanto Canada 
Monsanto Canada 
Calgene 
Zeneca Plant Science 
Northmp King Co. 
Pioneer Hi-Bred 
Caigenc 
Monsanto Canada 
Monsanto Canada 
DEKALB Genetics Corp 
~Monsanto Canada 
Pioneer Hi-Bred 

BASF Canada 
AgrEvo Canada 
Monsanto Canada 
Plant Genetic Sys tems 
AgrEvo Canada 
DEKALB 
Zeneca Seeds 
Plant Genetic Systems 
Rhone-Poulenc Agriculture 
Monsanto Canada 
Monsanto Canada 

Crop Development Centre, U Sask 
Seminis Vegetable Seeds 
Seminis Vegetabte Seeds 
Pioneer Hi-Bred 
Monsanto Canada 

Source: Health Canada's web site: www.hc-sc.gc.ca/datahpb/dataf'ood/engIis~ According to a HeaIth Canada 
official, the Iist of approved novel foods on Hcalth Canada's web site does not indude some categones of foods falling 
within the department's definition, such as those produced thmugh noveï processes, A few of the approved foods on the Bst 
corne from plants altered ihrough mutagenesis, rather than genetic engineering. 



B. Approvals for most common crops 

Year Total approvals Canoln Corn / maize 

Total 38 

C. Approvats for most cornmon noveI traits 
(note that some plants have more than one novel mit) 

Total approvds Breeding* FiT IR 

Cot ton  Tomato 

*Breeding category inciudes male sterility trait 

D. Approvals by most common developers 

Total AgrEvo / FGS Ciba / Northrup 

Total 38 7 (18%) 2 (5%) 

Monsrtnto / 
Calgene / DeKalb 
1 
2 
7 
3 
t 

Note: Ciba Seeds and Northrup King have merged under Novanis Seeds. 

Pioneer / DuPont 

Abbreviat ions:  
CP-composition / pmcessing characteristics (such as oit characteristics, delayed ripening, etc.) 
HT=herùicide tolerance 
IR=insect resistance 
MS=rnaie steritity (this trait is somctirnes combined with a fertility restoter trait) 
VR=vims resistance 



TABLE 3-7 
Comparative nolicv choices: Food safetv assessment of novel foods / foods from new d a n t  

v s r i e t i e ~  

CANADA' UNITED STATES1 

PRINCIPLES 

1. PoIicy goals (guiding) 
1. Policy goals (guiding) 

Safe  ty 
GeneticalIy-modified plants should undergo a food safety 
assessment. ( 1992) 
Safety rissessrnent will be necessasy for some novel foods. 
(1 994) 

Public confidence 
Public satisfaction with the safety assessrnent mechanism is 
important to achieve consumer acceptancc of novel foods. 
( 1995) 

Aarmonizat ion 
The regulatory appmach is similar to that in the US and 
being considered in the European Union. It incorporatcs 
safety assessrnent concepts developed by the Group of 
National Experts on Food Safety of the OECD. (1995) 

Snfety 
1992 policy statcment issued "to ensure that relevant 
scientific, safety, and regulatory issues art resolved pnor to 
the introduction of such products into the marketplace". 
( 1992) 

Public confidence 
The public relies on FDA for assurance that foods are safe and 
wholesorne. (1 995) 

Hormonization 
Attention is being paid to the need for achieving 
consistency in national rcgulation and international 
harmonization. ( 1984) 
Scientific principles used for food safety assessment are 
consistent with those set by the OECD and the FAO/WHO 
Joint Consultation. (1992) 

Cornpeti t iveness  
Cornpe t i t iveness  Recognition chat regulations can have (i direct impact on the 
Pre-market notification chosen over the pre-market competitivcness of Amencan producers in domestic and 
appruval option because the latter would introducc world markets. (1984) 
unneccssary impediments to the marketing of novel foods 
without providing a corresponding increase in the levei of 
consumer protection. (1995) 
Pre-market notification will enhance the possible successful 
marketing of such pmducts by providing a degrce of 
assumce to the public regarding their safety as food. (1995) 

' Canada Heaith and Welfare Canada. Hcalth Protection 
Branch (1992), Canada Health Canada Health Protection 
Btanch. Food Directorate (1 994). and Canada. Ministet of 
Supply and Services Canada (1995). The principIes tisted United States. Food and Dmg Administration (1992) and 
for both countries are either direct quotes or stightly revised United States. Food and Dnig Administration, Center for 
for clarity and brevity. Food Safety and Applied Nutrition (1995). 



PRINCIPLES PRINCIPLES 

2. Policy means (programmatic) 2. Policy means (programmatic) 

SubstantiaI equivrilence 
Assessment is based on cornparhg novel foods to their 
traditional counrerparts, according to the OECD's concept of 
substantial equivaIence, where approprkm Findings of 
substantial equivaIence reduce regulatory requirements, 
while findînes of substantial differences increase the degree 
of regutatory review. (1994) 

Science-based 
Guidelines pmvided are flexible, assessment is done on a 
case-by-case basis, and are expected to be revised as 
information accumulates. (1994) 

Su bstantial equivalence 
Scientific concepts in guidance section of 1992 poky  
statement are consistent with the concept of substantial 
equivalence being discussed by the Group of National 
Experts on Safety in Biotechnology of the OECD. (1992) 

Science-brised 
Regulatian by FDA musc be based on the rational and 
scientific evaluation of products, not on n priori 
assumptions about certain processcs. (1 954) 
Bccause scientific developrnenrs in this field are occurring 
rapidly, FDA will =fine its policy, if circumstances warrant. 
( 1 992) 
We are continuing to consider issues regarding allergenicity, 
labeling, and pre-market notification. (1995) 

Risk-based Risk-based 
The degree of review and information requirements will Vary Substances with a histoty of safe use would general1y rcquire 
with the pmduct and its degree of substantial equivdencc. less or no rrview while substances thrit raise snfety concems 
(1 994) would receive closer scmtiny. (1992) 

Industry consultntions 
Industry consultations Producers c m  informally consult with FDA prior to 
Developers are encouraged to consult in the early stages of marketing new foods. (1992) 
product development, (1994) 

Industry responsibility 
The burden of praof of safety and effecfiveness of products 
rests with the manufacturer. ( 1  984) 



PRINCIPLES PRINCIPLES 

3. Scope of regulation 

Regulatory trigger 
Review is triggered when the product faIls under the 
definition of "novel food". (1992) 

3. Scope of regdation 

Regulatory trigger 
The regulatory status of a food. irrespective of the method by 
which it is developed, is dependent upon objective 
characteristics of the food and its intended use. akhough the 
method used to produce the food rnay be relevant to the 
safety assessment. f t 992) 

Nove l ty  
It is generally agreed rhat the application of genetic Novel t y  
modification does not inherently increase or decrease the There is no information the agency is aware of to indicate 
risk associateci with an organism. However, the wide variety that the use of genetic engineering techniques to produce 
of modifications possible through genetic manipulation. new plant vaî-ieiies raises any different or greater safety 
and the potential for the introduction of toxic compounds, concems than the use of traditional techniques. (1992) 
unexpected secondary effects, and changes in nutritional and 
toxicologicai cha~ctcn'stics may give rise to safety 
concerns ...A is considered important that an appropriate 
mechanism be developed for the safety assessment of foods 
dcrived through the application of genetic modification 
technology. ( 1994) 



CANADA UNITED STATES 

INSTITUT1 ONAL FRAMEWORK 
The Canadian Food Inspection Agency is designated as the 
lead ngency for regulation of agricultural biotechnotogy; 
HeaIth Canada is responsible for food safety standards and 
assessment. 

Health Canada has authonty under the Food and Drugs Act to 
control the sale of food to ensure a safe foad supply. 

Office of Food Biotechnology created within the Health 
Protection Branch of Health Canada to administer the 
policy; interna1 biotechnology cornmittee estriblished to 
coordinate within the Food Directorate. 

POLXCY INSTRUMENTS 
Informal consultations: Health Canada encourages 
developers to consult with them early in the process of 
product development. 

Guideiinçs for developers detailing scientific considerations 
for safcty assessrnents, including product characteristics 
chat would trigger the requirement for pre-market 
notification andor a safety assessment by Health Canada. 
Charts provided to assist developers in assessing need for 
notification and review. (1994) 

Amendmtnts to the Food and Drug Regulations for "novel 
foods". (1999) 
Main provisions: 

1. Definition of novel foods 

2, Pte-market notificztion required for novel foods 

3, Safety assessrnent may be required, Decision is made by 
senior Health Canada official, after reviewing notification 
data, DeveIoper may have to provide evidence of safety. 

INSTITUTIONAL FRXiMEWORK 

Food and Drug Administration has authority through the 
Food Drug, and Cosmeric Act to ensure the safety of most 
foods, including food produced fmm new plant varieties.' 
Administration of policy is blised within the Center for Food 
Safety and Nutrition. A Biotechnology Evaluation Team 
handles reviews as necessary. 

POLICY INSTRUMENTS 
No new procedures or requirements proposed. (1984) 

"Informal notifications" and voluncary regulation: FDA 
recommends thot developers notify them of ncw products. 
(1992) 

Guidance documents for developers detailing scientific 
considerations for safety assessrnents. including a "decision 
tree" approach to be used to determine need for "informal 
notification" of, and consultations with, FDA. (1992) 

"lnitiaI" and "final" consuItations: FDA publishes a list of 
new plant varieties for which final consultations have been 
compleced, indicating ihat a11 safety and regdatory issues 
have been resolved. (1992) 

Two sections of the Food. Drug and Cosmetic Act are used ris 

needcd: 
1. Section 402(a)( 1): adulteration provisions provide post- 
market authority for enforcement. 
2. Section 409: food additive provisions provide pre-market 
authonty. 

The Narional Environmental Policy Act applies to a11 pre- 
market approvals of FDA regutated products for new uses of 
products, and new products. 

In the US, the FPA has prirnary responsibility for setting 
and enforcing standards for the food safety of plant- 
pesticides (plants developed with insect-mistant traits). 
There is no similar division of responsibility in Canada, 
although personnel within the Pest Management Regulatory 
Agency are consulteci when neccssary by CFIA and Hedth 
Canada. 



195 
TABLE 3-8 

ds  derived fro Final consylfptions. Foo m new ~ l n n t  variecies 
produced throuph recombinant DNA technoloev. Food and  dru^ Administration, 1994-1998' 

A. Final consultations, by year and Company 

Crop  

Squash 
Tomato 
Cotton 
Tornato 
So y bean 
Tomato 
Potrito 
Tornato 

Canola 
Corn 
Canola 
Corn 
Cotton 
Canola 
Cotton 

Tomato 
Corn 
Cotton 
Potato 
Corn 
Corn 
Corn 
Oilseed mpe 
Corn 

Canola 
Radicchio 
Corn 
Soybean 
Squash 
Papay a 

Soy bcan 
Sugar beet 
Corn 
CanoIa 
Cotton 
Tomato 
Corn 
Potato 
Potato 
Sugar Beet 
Corn 
Flax 

Trait 

VR 
CF' 
Kr 
a' 
KT 
CP 
IR 
CP 

KT 
HT 
CP 
rR 
Hr 
Hr 
IR 

CP 
Kr 
Hr 
IR 
IR 
HT/ IR 
IR 
MS 
MS 

E-rr 
MS 
IR 
CP 
VR 
VR 

Hr 
Hr 
R/HT 
MS 1 HT 
HT 1 IR 
IR 
Kr 
R/VR 
m/vR 
m 
MS 
Hr 

Year 

1994 
1994 
1994 
1994 
1994 
1994 
1994 
1994 

1995 
1995 
1995 
1995 
1995 
1995 
1995 

1996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 

1997 
1997 
1997 
1997 
1997 
1997 

1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
1998 
L998 
1998 
1998 

Company Name 

Asgrow Seed Co. 
Calgene 
Calgene 
DNA Plant Technology 
Monsanto 
Monsanto 
Monsanto 
Zeneca Plmt Science 

AgrEvo 
AgrEvo 
Calgene 
Ci ba-Geigy Corp. 
Monsanto 
Monsanto 
Monsanto 

Agritope 
DEKALB Genetics 
DuPont 
Monsanto 
~Monsanto 
Monsanto 
Northnip King 
PIant Genetic Systems 
Plant Genetic Systems 

AgrEvo 
Bejo Zaden 
DEKALB 
DuPont 
Seminis Vegetable Seeds 
Univ. of Hawaii 1 Corne11 University 

AgrEvo 
AgrEvo 
AgrEvo 
AgrEvo 
Calgene 
Calgene 
Monsanto 
Monsanto 
Monsanto 
Monsanto / Novartis 
Pioneer Hi-Bred 
Univ. of Saskatchewan 

' Source is FDA web site http://vrn.cfsan,fdagov/-lrd/biocon,html. Specific dates for the final consultations are not 
provided on FDA's web site. 



B. Most common crops 

Year Total Canola Corn / maize Cotton 

Total 42 5 (12%) 1 1 (26%) 5 (12%) 

C. Most comrnon novel traits 
(note that some plants have more than one novel trait) 

Total Breeding* C P  RT 

Potato  Soybean Tomoto 

Tora1 42 6 (14%) 7117%) t8(43%) 13 (31%) 5 (12%) 
*Breeding cacegory inchdes male sterility m i t  

D. Consultations by most common developers 

Total AgrEvo / PGS Cibn / Northrup 

Total 42 9 (21%) 2 (5%) 

Moasaatol  Pioneer / DuPont 
Calgene / DeKalb 

Ab breviations: 
CP=composition / processing characteristics (such as oil characteristics, delayed ripening, etc.) 
HT=herbicide toIemce 
IR=insect rcsistance 
MS=maie sterilicy (this trait is sometimes combined with a krtiiity restoret mit) 
VR=vim resis tance 



CANADA 

TABLE 3-9 
Çhronoio~v of re~uIatorv eve- 

hbelling of novel foods / new  lan nt varieties 
Canada and the United States. 1992-1992 

UNITED STATES 

1 9 9 3  
November 
Workshop on Regulating Agricultural Products of 
Biotechnology, a multistakcholder consultation conducted 
by regulatory departmcnts. 
Minimal consensus reached on labelling at this workshop; 
need for further consultations on labelling identified. 

1992  
May 
As part of its policy sutement on foods from new plant 
varieties, FDA States that labelling requirernents for new 
yhnr vuriedes ~ i ! !  be the same as required with 
conventional plant varieties, except if the composition of 
the food differs significantly from its conventional 
counterpart. 

1 9 9 3  
April 
FDA soiicits cornments on labelling of genetically- 
engincered food in Federnl Register notice. 

1 9 9 4  
November 
Technical Workshop on the Labetling of Novel Foods 
Derived Through Genetic Engineering held, a 
multistaktholdcr workshop intended to producc consensus 
on genenl principles. 

1 9 9 5  
December 
AAFC issues Communiqué: Labelling of Nouel Fooak 
derived rhrough Genetic Engineering which outlines a set 
of proposed guidelines for fabelling policy. 

1996 
1 9 9 7  February 
Apri l  FDA scheduIes, then abruptly canccls, meeting of Food 
CFTA issues Informarion ietter: Summary of Comments on Advisory Cornmittee on labelting genetically-engineered 
rhe Communiqué which s ~ r n m ~ z e s  comment on the 1995 foods. 
communique and pnsents guidelines which are the basis for 
Canada's IabelIing policy. The policy is still under 
development since no final policy has been issued. 

1 9 9 8  
May 
Alliance for Bio-Integrity launches a Iawsuit against D A ' S  
food safety assessment and Iabelling policies for 
genctically-engineered foods. 

1 9 9 9  
Canadian Generai Standards Board forms a committee to 2999  
develop guidelines for voluntary laklling of October 
biotechnology foods. FDA announces ihree public meetings to discuss its policy 

on food safety and labelling. 
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T A B U  3-1Q 

Comaarative aolicv ch . oices: Iabelliw of novel foods / foods derived fram new d a n t  vorieties 

PRINCIPLES 

1. Policy goals (guiding) 

Safe ty 
Labellino i s  required if senetic enginceri ng has resulted in 
the presence of potential health andfor safety risks; andor 
significant nutritional or compositional changes from the 
traditional food source. (1 995) 

Harmoniza t ion  
Domestic and international needs must be considered. 
Consistency with the principles of major trading partners 
and international standards should be sought. (1995) 

2. Policy means (programmatic) 

Linked with food srifety assessment (science- 
bascd) 
Food safety assessrnent process will identify when food h a s  
characteristics that nquire special labelling. (1995) 

3. Scope of regdation 

Focus is on noveI foods and novel food ingredients. (1995) 

It is not necessary to inform consumers through labelling 
that genetic engineering has been used, unless significant 
changes have been made. (1995) 

Labeiling should bc undentandable. tmthful and not 
misleading; voluntary positive and negative IabeIling is 
acceptable, if factual. (1995) 

Religious dietary restrictions are outside the current mandate 
and are adequately addtessed by the regulatory framework of 
religious groups. (1995) 

PRINCIPLES 

1. Policy goals (guiding) 

Sofety  
Labeüing is required if a food h m  a new plant variety differs 
fmm its traditional counterpart to the extent that the 
common name no longer applies, or if a safety or usage issue 
cxists, such as a potential ailergic reriction, (1992) 

2. Policy means (programmntic) 

Linked wi  th food safety assessrnen t (science- 
brised) 
Food safety assessrnent process wilI identify when food has 
characteristics that require speciat labelling. (1992) 

3. Scope of reguhtion 

The method used to develop new plant varieties is not 
relevant information for labelling. The FDA is not aware of 
any information chat foods derived frorn genetic engineering 
techniques differ frorn foods produced in other ways in any 
meaningfui way. (1992) 

LabeIIing must be tmthful and not misleading. (1992) 

The consumers' "desire to know" is not on its own an 
adequate basis for requiring disclosure through Iabelling- 
(1995) 

' Unittd States. Food and Dmg Administration (1992) and 
Canada. Agriculture and Agri-Food Canada United States. Food and Drug Administration, Center for 

Biotcchnology Strategies and Coordination Office (1995). Food Safety and AppIied Nutrition (1995). 



CANADA UNITED STATES 

INSTITUTIONAL FIWMEWORK 

Prirnary responsibility for food labelling is shared by the 
Canadian Food Inspection Agency (CFiA) and HeaIth 
Canada. Health Canada has primary responsibility for 
health, safety, and nutrition labelling considentions under 
the Food and Orugs Act. The CFlA administers non-safety 
lnbelling considerations such as rnisrepresentation, and 
enforces a11 food labelling requirernents. Industry Canada 
administers the Consumer Packagmg and fubelluig Act 
which sets out some labelling requirernents to ensure 
uniform labelling. CFIA has taken the lead on coordinating 
development of the Iabelling policy for novel foods, 
including genetically-engintercd foods. 

POLICY INSTRUMENTS 

LabeIIing of novel foods is based on the principles of the 
guidelines outtincd above and the genernI labelling 
requirements of the Food and Drug Act regulations. (1997) 

In particular, subsection 5(I) of the Food and Drugs Act 
States: 
"No person shall label. package. treat, process. sel1 or 
advenise any 
food in a manner that is false, misteading or deceptive or is 
likely to 
create an erroneous impression regarding its chancter, 
value, quantity, 
composition, merit or safety". 

INSTITUTIONAL FRAMEWORK 

The Food and Drug Administration has prirnary 
responsibility for setting and en forcing labelling 
requirements for most foods, except rneiit and poultry. Much 
of its authority cornes fmm the Food, Drug and Cosnietic Act 
(FDCA). The Fair Pockaging and iubeling Act and the 
Nutrition Lnbeling md Edircation Act provide additional 
authorities. 

POLICY INSTRUMENTS 

Guidance section of 1992 policy statement suggests 
possible situations when special labelling may be required 
and recommcnds consultation with FDA. 

Labelling requiremenls for foods derived from new plant 
varieties produced through the use of genctic engineering 
techniques will be identical to those for al1 other foods, as 
outlined in the FDCA. 

In particular, subsection 403(i) of the FDCA tequires food 
pmducers to describe the food by its common name, or by an 
appropriately descriptive term; and to "reveal al1 facts that 
are material in [ight of representations made or suggested by 
labelling or with respect to consequences which rnay result 
fmm use".' Thercfore, labelling would be requimd if a food 
diffen significantly from its traditional counterpan, or if 
there a n  safety or other issues that should be brought to the 
attention of consumers through iabelling. 

United States. Food and Drug Administration (1992). 



TABISE 3-11 
Com~arative ~ o l i c y  choices: environmentai release / safetv assesâment Dr- 

. . 
Canada and the United States 

SIMILAR DISTINCT 

GOALS: 
Environmental safety (1986ü, 1993C) 
Protection of agriculturnl sector (1986U, 1995C) 
Harmonization (1 984U, L994C) 
Cornpeti tivenes (1984U, i397C3 

MEANS: 
Science-based assessrnent (1984U, 1993C) 
Use of existing authorities (1984U. t993C) 

GOALS: 
Market regdation (1 995C) 

mANs: 
E x p i i d  =se of czcc :~~  of z~~k!mtiaI cqriivalencc [19?5C) 
Detemination of "Ievel of safety concem" (1991ü) 
Explicit commitment to industry and pubiic consultations 
(1995C) 

Regulatory trfgger 
Genctic engineering and pIant pcst (1986T.J) 
Novd trait (1994C) 

Novelty  
Products of gwctic engineering are not fundamentally 
diffcrcnt from those produced otherwise (1984U) 
Method of production can m a t e  intnnsic novelty (1995C) 

L-Canada 
U-United States 



TABLE 3-12 
C o m ~ a r i n ~  d e ~ r e e  and flexibilitv / formalitv of repulation. environmental release 1 safety 

Canada and the United States 

Environmental release / safety -- Degree of regulntion 

CANADA 

United S trites 

l983= 1.5 
(NTH guidelines mandatory for some, 
voIuntary for others) 
1987=2 
(USDA review mandatory if triggered) 
l W 3 = I  .5 
(USDA narrows scope of mandatory revicw) 
1997=1 
(USDA further n m w s  scope of mandatory review) 

Canada 

1988=1.5 
(AAFC issues guidelines, but en forcement 
available through Seed! Act and other stamtcs 
1997=2 
(AAFC / CFIA review mandatory if triggered) 

Scrile 
%no specific rneasures for environmentai release 
l=voluntary compliance 
2=mandatory compliance 



TABLE 3-12 
itv of Cornoaiin- defree and Rexibilitv 1 formal on. environmenta1 reIease / sofety 

Canada and the United States 

Environmental retense / safety -- Flexibility / Formality 

/ CANADA 

ü W ï E D  STATES 
1983= 1, guidelines 
l987=2, regutarions 

CANADA 
l988=I, guidelines 
I996=l.5. proposed regulntions 
I997=2, rcgulations 

Sca le  
O=no policy 
1 =guidelines 
2=regulations 
3=legislation 



SIMILAR 

TABLE 3-13 
Corn~arative oolicv choices: food safety assessment principh 

GOALS: 
Safety (1 992 C and U) 
Public confidence (1 995 C and U) 
Harmonization (1992 US, 1995 C) 
Competitiveness (1984 US. 1995 C) 

MEANS: 
Substantial equivalence (1992 US, I994 C) 
Science-based flexibility (1992 US, I994 C) 
Risk-based (1992 US, I994 C) 
Industry consultations (I992 US, 1994 C) 

DISTINCT 

MEANS: 
Industry responsibility (1984 US) 

ReguIatory trigger 
*Nave! food definition (1992 C) 
*Product characteristics (1 992 US) 

N o v e l t y  
*Genetic modification can cause safety concerns because of 
its potential (1994 C) 
*Genetic engineering does not appear to raise any greater or 
different safety concerns than the use of traditional 
techniques (1992 US) 

C--Canada 
U=United States 



TABLE 3-14 
C o m ~ a r i n ~  depree and ffexibilitv / formalitv of reeulation. food safetv assessment 

Canndû and the United States 

Food siifety assessrneut--degree of regulation 

CANADA 

UNITED STATES 
1992=1, policy statement with guidance 

CANADA 
1992=t, proposal of premarket notification and safety assessment 
1994 / 95=1.2, scientific guidelines issued. 

proposed regulations issued 
1998=1.6, proposed regulations reissued (finalized in 1999) 

ScaIe 
O=no poIicy 
I=voIuntary cornpliance 
2=rnandatory compIiance 



Corn . . .  i tv  of re~uIation. food safetv ossessrnent p a r i u d c g r e e  and flexibilitv / formal 

Food safety assessrnent -- Flexibility / Formality 

UNITED STATES 
t 992=I. policy statement with guidance 

2.5 - 

2-' E 

1.5- 
R 
E 1 -  
E 
0.5 - 

O 

S c a l e  
&no poticy 
l=guidelines 
2=regu lacions 
3=legislation 

CANADA 

US 

-,-@ , 

CANADA 
[994= 1,  scienti fic guidefines issued 
1998=2, proposed regulations near final version 

1992 1994 



SIMILAR 

TABLE 3-15 
Cornnarative ~ o l i c v  choices: labellin? princi~les  

GOALS: 
Safety (1 992U, 1995C) 
LabeIIing must be truthful (1992U, 1995C) 

SCOPE: 
The process is irrelevant information for labelling purposes 
(1 992U. 1995C) 

Regulatory trigger 
Labeiiing is required for cIear heaith and safety concerns, 
such as significant alteration in nuiritional composition or 
the presence of potential allergens (1992U, 1995C) 

DISTINCT 

GOALS: 
Explicit cornmitment to harmonization (1995C) 

SCOPE: 
Focus on novel foods ( 1995C) 
The consumer's desire to know is not an adequate bais  for 
IabefIing requirements (1995U) 
Religious dietary restrictions are adequately addressed by the 
regulation put in place by religious groups (1995C) 

C=Canadii 
U=United States 



TABLE 3-14 
Com~nrine degree of regulntion and fïexibilitv 1 hrmalitv. Inbelljng 

da and the TJnit~d S t a m  

LabelIing -- Degree of regulation 

UNITED STATES 
1992=1.2, mandatory requirements 
in limited circumsmnces 

CANADA 
I99S=l .2, mandatory requirements in limi ted circumstances 

Scrite 
O=no poiicy 
l=voluntary compliance 
2=mandatory compliance 



TABLE 3-14 
Cornasring dw ee .o f regutation and flexibilitv / formalitv. labelline 

Canada and the United States 

'CMITED STATES 
1992=1, policy staiement with guidance 

1 -  
E 

0.5  - 

O 

CANADA 
19954.8. interim guidelines 

Il 

, // CANADA 

--@ 

ScaIe 
O=no policy 
I=guidelines 
2=regulations 
3=legislation 



CHAPTER FOUR 
POLICY COMMUNITIES AND POLICY NETWORKS 

Specialization characterizes much of policy making in ment decades across industrialized 

countries. Many state officiais and interest groups focus their work on narrow policy issues and 

rarely interact routinely with those from other policy areas. The concepts of policy community and 

policy network reflect this reality and help to impose order on the complexity of modem policy 

making fur analytiç purposes.' niese concepts acknowledge ihat interwiion brtwern stait: ünd 

societal actors within a given sector is very much a fùnction of their intemal resources and their 

degree of interdependence. Static levels of intemal resources create regular patterns of interaction 

and exchange, or policy networks, which cm shape the process ofpolicy making and its 

outcornes. These patterns of exchange may also illustrate dependency within a policy community 

that flows, for example, from the need to acquire scientific information or political legitimacy. 

This chapter descnies the policy communities and policy networks surrounding the regulation of 

plant biotechnology as the first step in moving toward an assessment of their influence on policy 

choices. The following two chapters take a closer look at the role of science and its effect on 

patîems of exchange within policy networks and the degree and nature of intemationalization 

working within and through policy communities and policy networks. 

This chapter begins by sketching the evolving composition of the Canadian and Amencan 

policy communities. It next summarizes the regulatory policy preferences of key groups of policy 

community actors to reveal the degree to which their preferences have been included or excluded 

during policy making. To permit a description of the policy networks arising around the issues of 

environmental release, food safety assessment, and labelling, two broad indicaton are examined. 

These indicaton are: first, the capacity and autonomy of key sectonl state acton; and second, the 

level of organizational development of societai interests active in the policy community. Given the 

high degree of overlapping membership across the three policy networks in each country, these 

indicators need only be exarnined once for the entire policy community. The chapter concludes by 

comparing the six policy networks that have arisen across the two countries on the issues of 

environmental release, food safety, and labelling. 

' Kenis and Schneider (1 99 1). 
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EVOLVING POLICY COMMUNITIES 

Policy communities surrounding the regulation of plant biotechnology emerged in both 

countries in the early to mid-1980s.' A policy community includes: 

al1 actors or potential acton with a direct or indirect interest in a policy a r a  or function who 
share a common 'policy focus' and who, with varying degrees of influence, shape policy 
outcornes over the long mn.' 

Regulation of agriculhinl biotechnology becarne distinct from the 1970s issue of regulating 

research in laboratories as research progressed on agricultunl applications. The forma1 recognition 

of a new policy area by the state often occurs through the creation of one or more institutional 

mechanisms, such as cabinet minister positions, departments, or special administrative units, to 

manage it.' These new institutional mechanisms confer legitimacy on the new policy area. The 

need to coordinate regulation of agricultunl biotechnology was formally recognized in both 

countries by the mid- 1980s.' 

Researchen, regulators, and a handful of biotechnology skeptics (including 

environmentalists) fomed the original core of the policy communities in both countnes. The nrw 

policy community ernerged from the intersection of existing agri-food regulation and agricultunl 

research policy comrnunities (see Table 4-1). Evolution has been driven primanly by the changing 

mix of regulatory issues (see Table 4-2).' As new issues arose in the 1990s. including consumer 

resistance oveneas that translated into lost exports and demands for mandatory labelling of al1 

genetically-engineered foods, the policy communities expanded dnmatically in both countries. 

The newer mernbers included a more diverse mix of public interest groups, agricultunl producer 

' The focus of this study on crop plants excludes those organizations whose focus is solely on animal or other non- 
plant applications. This spIit refiects the traditional division of disciplines in sigicu1turai science. For both research 
and regulatory purposes, these divisions are largely maintaineci in biotechnology applications. 
' Coleman and Skogstad (1990b): 25-26. 

Knoke et al, (1996): 9. 
' For exampie, Agriculture Canada established a Biotechnology Wotking Group in 1987 within its regdatory 
branch, while the USDA estabiished its Office of Agricultunl Biotechnology (OAB) in 1986. Both institutional 
stnictures were intendeci to improve interna1 coordination on biotechnology policy, inchding regdation. See United 
States. Department of Agriculture (1986) for a description of the OAB's mandate and duties. 

ïhe central importance of issues in shaping the evolution of plant biotechnology regulation policy communities to 
date suggests that this infiuence will continue. Much of the fmt wave of genetically-engineered plants, developed in 
the 1990s, was engineered to carry novel agronomie ûaits such as herbicide tolerance and insect resistance. into the 
next century, mearchers expect to commercialize plants that wiil produce pharmaceuticais, plastics, or other products 
normally produced in Iabs; and plants that will perform novel fùnctions such as extracthg toxic wastes fmm soil. 
The next waves of geneticalIy-engnieered products are likely to continue to create new and more complex issues, 
which wili likely attract the interest of other organizations and individuais. 



associations, and agri-food associations. 

Plant biotechnology industry 

As Chapter Two has outlined, the public sect or has made an im 

development of the plant biotechnology industry in both countries. However, from the 1980s on, 

the private sector has played a dominant mie in ihe US ünd a yrowing roia in Canada.' Funher, 

closer links between public and private secton in the 1980s and 1990s through research 

partnenhips and other means have blurred the traditional division that once existed, especially in 

Canada. The curent oligopolistic structure of the crop plant biotechnology industry has been 

achieved by a breathtaking senes of acquisitions and mergers (see Table 4-3). In the late 1990s, a 

handful of large fims dominated the industry globally: AgrEvo, Dow AgroSciences (Dow 

Chemical Company), DuPont, Monsanto, and Novartis Seeds (Novartis) (see Table 44). Al1 but 

AgrEvo and Novartis wcre based in the US. In the 1990s, each of these fims increased its 

cornmitment to the "life sciences", driven by the potential of genetic engineering. This heightened 

focus on life sciences, which oflen includes a focus on biophmaceuticals, has been accomplished 

through a mix of methods. These methods have included creating new firms through joint 

ventures or mergers (AgrEvo, Novartis), spinning or selling off other business lines (Dupont, 

Monsanto), and acquinng part or a11 of major seed companies and smaller plant biotechnology 

cornpanies (AgrEvo, Dow AgroSciences, DuPont, Monsanto). Each country also has sevenl tiny 

firms working away in obscurity, overshadowed by these life sciences giants. that often become 

widely known only when they are bought up or linked up with the bigger players. 

' For exampIe, private investment in biotechnology research in the agri-food sector in Canada more than doubled 
between 1 989 and 1 995, reaching $35.9-million (Cdn). Canada. Shtistics Canada ( 1  997a). Beyond the investment 
of muItïnationd fms such as Monsanto and AgrEvo, the Saskatchewan Wheat Pool was likely the Iargest Canadian 
organi~tion involved in plant biotechnoIogy resertrch in the late 1990s- Most of the other Canadian flm are much 
smaiIer. Several have aIigned themselves with or been bought up by larger fim during the last decade, inciuding 
Performance PIants, Biotecfica, and Ai leh  Cmp Technologies. For example, in September 1998, Performce 
Plants, a srnail fum begun by a group of scientists fiom Queen's University in Ontario, established a research and 
marketing aiance with Dow AgroSciences. 
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Plant biotechnology and the agri-food industry 

The arriva1 of plant biotechnology has affected each link in the agri-food industry. Seed 

and agri-chernical firms have become virtually synonymous. Producers have h d  to mess the 

agronomie performance and economic retums promised by the new products, while hoping that 

processon and consumers will embrace them. Processors and retailen are intrigued by the 

potential genetic engineering offen to enhmce nutritional 3nd other qualities of food. For 311 of 

these links in the agn-food industry, regulation plays an important role in determining the supply 

of and demand for these products, in part by contriiuting to consumer acceptance. 

Plant biotechnology is also contriiuting to structural change in the agri-food industry by 

reconfiguring relationships.Wïost notably, it is dnwing the links in the industry closer togethe+ 

in part through more formal, contractual arrangements. For example, the potential to provide plant 

varieties with specific traits creates incentives for "identitypreservation" (IP) growing 

amngements in which producen contract with their customen to grow a specific variety and keep 

it segregated.' Producers are also signing more contractual agreements with their input suppliers. 

Some f ins ,  including Monsmto, have asked producers to sign "technology use agreements" 

which are intended to protect the firm's investment in technology and place various obligations on 

producers that may include, for example, o n - f m  inspections. 

Through plant biotechnology, the business interests of agricultunl chemical and seed firms 

are becoming intertwined. Large agrichemical fims have become significant developers and 

suppliers of genetically-engineered plant varieties, aided by their acquisition of seed companies and 

srnaller plant biotechnology companies. In 1997, the largest seed firms in the world, in terms of 

their revenue, were Pioneer Hi-Bred (an Amencan seed firm now owned by DuPont), Monsanto, 

and NovarWo Beyond their financial consolidation and their links ihrough associational systems, 

" For a description of increasing concentration in the Arnericui agri-food industry and the argument that 
biotechnology is contribuhg to the formation of a few "clusters" of fim that dominate the industry, see Heffernan 
(1 999). 

The gromng use of IP Yrangements has bea, encouqed by delays in regdatory approvals for geneticdly- 
engineered plant varïeties in major markets and by the pnctices of food firms such as Quaker ûats and Frito-Lay who 
seek a puanteecl supply of high quaiity commodities. These arrangements sometimes cut out luge "middlemen" 
companies such as CargilI, when large food processing finns deal with agricultunt producers directly. Bill Leask of 
the Canadian Seed Tnde Association caiis this devetopment the "thïrd wave" of the evolution of the seed industry. 
See Canadian Seed Trade Association (1995) for a sumrnary of his description of this trend and its implications for 
the industry. 
'O Rural Advancement Foundation htemational(1998). 
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plant biotechnology and seed firms such as Monsanto, Pioneer Hi-Bred, DeKalb Genetics, 

m o n t ,  Mycogen, Calgene, and AgrEvo also have been drawn into a tight web of technological 

interdependence. Complex interlinkages are now common, either by working together on a project 

or Iicensing technology. They are also oflen unavoidable when one fim holds exclusive nghts to 

an important process or gene, such as  Monsanto's Roundup Ready gene. 

Givm the ceritml role of their memben in first using and latcr selling thc products of 

agricultunl biotechnology, it may be surprising that agncultural producer associations were 

generally not active in the agicultural biotechnology regdation policy communities until the mid- 

1 WOs, Representatives of these associations explain that there was initially no apparent need for 

significant involvement. Those who were more active in the policy community, including plant 

biotechnology fimis and regulatoa, reassured producer associations that adequate regulatory 

safeguards were in place or would be in place in time for commercialization." For sevenl 

producer associations, the perception that regulations were "science-base&' meant there was 

nothing to worry about. Genetic engineering was simpiy the latest wave of innovation in 

agriculture and producers were content to sit cheerfully on the sidelines as they oflen had in the 

past during introductions of new technologies. The unhappy realization that some of their 

important export markets, notably Japan and some European countries, could and have refused 

geneticall ycngineered crops has fuelled their interest. " 
For food industry associations in Canada and the US, the commercialization of genetically- 

engineered plants was not initially considered to be a major issue, coming afler the introduction of 

genetically-engineered microorganisms which were already in widespread use to produce various 

foods, including cheese. These associations have consistently kept an eye on efforts to regulate 

new food technologies of potential benefit to their members, such as irradiation. Their 

involvement in the policy communities has intensified during development of food safety 
'' Personal interviews, 1998. 
' ' For example, because hdf of the Canadian acreage of canola in 1 998 was in genetidly-engineered varieties, 
European markets have been lost at t a t  temporarily until these varieties are approved in Europe. Exports of canola 
to the European Union, which reached $424-million (Cdn) in 19% third of ail canola exports that year-had 
dropped to $Zmillion by 1998. The degree of consumer resistance m Europe during the mid- and Iatc 1990s appears 
to have been largely unanticipated by agriculturai producers. Much of the effort of their associations, in response, 
has been focused on events at the international level. This focus recopizes that reguiatory regimes in export 
markets may be influenceci by international agreements such as the United Nations Biosdety Protocol and the 
activities of international institutions such as Codex Alimentarius. Comrnodity associations representing export- 
reliant producers of crops who have planteci substantial acreages of these varieties since the mid-I990s, partïcularly 
canoIa in Canada, and soybeans and corn in the US, have been the most active. 



assessment measures and the peaks of the ongoing labelling debate. 

Public interest groups 

The mix of public interest groups in each policy community has changed somewhat over 

time as issues have ebbed and flowed.I3 These groups have been most active on the issues of 

environmental rzlease and iabelling. Thzy have been Iess active on Tood sdety ÿssessrnent, with 

the exception of vigorous activity on a single product not examined in this case study: a 

genetically-engineered synthetic bovine growth hormone that can be injected into cows with the 

intent of increasing milk production.lYn Canada, many of the active public interest groups, some 

of which are othenvise single-issue or regional in scope, have worked together through the 

Canadian Environmental Network's (CEN) biotechnology caucus." In the US, the Biotechnology 

Working Group (BWG), which existed for about a decade and was wound up in 1998, perfonned 

a similar fùncti~n.'~ 

Much of the activity canied on under the banner of public interest groups has been led by o 

small core of dedicated individuals." Canada's Brewster Kneen, for example, has worked on 

agricultural biotechnology issues for sevenl years. He has been allied with the Canadian 

Environmental Network's biotechnology caucus and the Toronto Food Policy Council." Kneen is 

probably Canada's closest equivalent to the Amencan activist Jeremy Rifiin-the most well-known 

skeptic of genetic engineering in the US. Rifkin created the Foundation on Economic Trends 
" nie height of involvernent came during the late 1980s and early 1990s, aIthough it was growing again in the late 
1990s. Since the mid-1990~~ a few individuals and goups have played a leadership role within the public interest 
group community, while others have become passive, interested observers, 
" The Environmental Defense Fund, the Union of Concemed Scientists, and the Consumer PoIicy tnstitute of the 
Consumers Union, a11 in the US, have followed food safety assessment decisions. The Canadian institute of 
Environmentai Law and Policy hm supporteci calls for mmdntory labelling. A somewhat unusuai member of 
Canadian and American policy communities-the Natuml Law Party, a political party active in various countries over 
the 1st several y e m  that advocates meditation-has taken a k m  interest in the food safety and labelling issues. 
Their campaign in Canada is cakd  the "Consumers Right to Know Campaigi". 
l5 in 1996, more than eighty orgrniPtions belonged to the CEN biotechnology caucus, ranghg from the more well- 
known Canadian Labour Congress, the Council of Canadians, the National Farmers Union, and the Siem Club, to 
the more obscure Citizens for Renewable Energy (Ontario), the Environmentaily Sound Packaging Codition (British 
Columbia), and the Stop Incineration United in Yards Anywhere (Ontario). 
'Wembers of the BWG inciuded consumer, mvironmental, labour, and religous organintions. 
" in Canada, these individu& include Brewster K n m ,  Burkhard Mausberg, and more recently Mark Winfield; in the 
US, they include Jeremy Rifkin and his one-time colleague Andrew KimbrelI, Margaret Mellon, Jane Rissler, 
Michel Hansen, and Rebecca GoIdburg, 
" ffieen publishes The Ram 's Horn, a monthiy newsletter that takes a skeptical look at developrnents in the 
indumial a@-food sector, and published a book on agricultural biotechnology, titied Funnnge&n, in 1 999. 
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(FET) in 1977 for the express purpose of scrutinizing the development of genetic et~gineering.'~ In 

the US, Margaret Mellon has worked on agricultural biotechnology issues since the mid-1980s, at 

the Environmental Law Institute, the National Wildlife Federation, and most recently the Union of 

Concerned Scientists (UCS)? Rebecca Goldburg of the Environmental Defense Fund and 

Michael Hansen of the Consumer Policy Institute (CPI) of Consumers Union have both been 

active since the iate 1380s," 

POLlCY PREFERENCES 

Comparing policy preferences against policy choices is a first step in assessing which 

policy community memben appear tp have had more success in influencing policy choices. It 

must also be noted that congruence between preferences and choices does not automatically permit 

a conclusion of direct causality. As othen have observed, surnrnarizing the policy preferences of 

key actors can be tricky? The assumption can be made that each actor's top pnority is to 

maximize hisher own economic gain and other tangible benefits. Skeptics of public interest 

groups suggest that even these seemingly altruistic acton have their self-interest at heart, waging 

campaigns to ensure a steady stream of donations and finding. For those who believe that the 

motivation driving policy actors is oflen a complex mix of deeply-held values, the political and 

economic context, and enlightened self-interest, a favoured option may be to interview acton and 

identiQ their preferences through their staternents. The policy preferences displayed below in 

Table 4-5 have been gathered from interviews, public documents, statements in media reports, and 

l9 Rifkin uses his books, including Who Should Play God (1977), Algeny (1983), and most recently The Biorecii 
Centuv (1998), litigtion, and public speaking tours to bmadcast his message. One of Rifkin's c o l I ~ e s ,  Andrew 
Kimbrell, recendy left FET to l a d  the Internationai Center for Technology Assessrnent (CTA). The CTA is 
administering the lawsuit Iaunched in 1998 against the Food and Drug Administration on its safety assessrnent 
policy for GE Food, and is invoived in the 1997 Iawsuit against the EPA on Bt crops- 
'O Mellon, who has done work in molecular virology and has a doctonte in biotogy as well as  a law degee, works at 
UCS with Jane RissIer who has a background in plant pathology. At the UCS, Mellon and Rissler have submitted 
s e v d  biefs to American regdatory agencies on geneticdly-enginee plants. They have dso published books on 
these issues, including Rissler and Mellon (1996). 
" In the early days, another prominent individual was Jack Doyle of the Environmental Policy lnstitute (EPT). 
Doyle's book, Altered Hmes t ,  included an examination of the impact of genetic engineering on American 
agriculture, Doyle is no longer active ruid EPI has since merged with Friends of the Earth, For the book, see Doyle 
(1985). 
" Knoke et al. (1 996): 78-80. Pontusson suggests drawing a distinction between policy preferences and "interests" 
of actors, with preferences as the means to secure ùiterests. See Pontusson (1995): 136 . In this discussion, the nvo 
are both treated as policy preferences. 
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committee testimony, and thus avoid the bias of an outside obser~er .~  The discussion that follows 

blends these stated preferences with those objective interests actors would be expected to pursue. 

Policy community members are grouped into broad categories to reduce the detail involved 

in discussing policy preferences. Important differences of opinion within these groups will be 

noted, where they exist. Table 4-5 surnmarizes policy preferences of representative policy 

community mémbzrs on kéy aspects of regdation, inçluding basic prinçiptas, the raie of science, 

sensitivity to economic intemationalization, and Iabelling. The table illustrates at a glance both the 

relatively high degree of consensus arnong the majority of policy cornmunity members and the 

polarization in policy preferences. Very few policy community members have stated policy 

preferences that faIl on both the "A" and " B  side of the table. Those that do tend to be public 

interest groups and have in-house scientific expertise. Accompanying this congruence in policy 

preferences is the tendency for memben to use the same phrases and concepts, such as "sound 

science" and "hmonization", in expressing their preferences. The majority of policy community 

members have expressed their policy preferences in the vague language of broûd guiding 

principles. Very few (including researchers, Greenpeace, the Environmental Defense Fund, and 

the Union of Concemed Scientists), have presented detailed technical recommendations or 

criticisms. 

Agricultural Researchers 1 Biotechnology Developers 

Individual researchen from both the private and public sector have been active in the 

policy communities since the earliest days of regdatory development." A few of the large 

biotechnology developer firms have been the most visible actors? There are varying opinions 

'' As wefl, during interviews, information on policy preferences was obiained by asking open-ended questions rather 
than asking individuals to comment on a seria of specific preferences. 
" There are some important distinctions between public and private sector researchers. The interests of pubtic sector 
researchers are often represented by the individuais themselves and rareIy by a forma1 organization. individual public 
sector mearchers are more likely to be viewed as independent experts. in contrast, the interests of private sector 
resemhers are Iargely subsumed under the interests of their employers-plant biotechnology firms. Public and 
private sector researchers cIearIy have some interests in common-particuIarly their objective of ensuring that 
re ylation does not impede research unduly. It is not uncornmon for individual researchers to work in both public 
and private sectors, although many spend their entire cxeer in one sector. 
'' Large firms including AgrEvo, DuPont, and Monsanto have expressed their policy preferences both on their own 
and through various industry associations. DuPont's activities appear to have been restricted to the US through the 
1 WOs, while AgrEvo has been more active in Canada. Other fims such as Dow AgroSciences and Novartis have 
kept a Iowa profde. Representatives of srnalIer firms such as Agracetus and Calgene, sis well as the Iarge fums, 
have testified at US committee hearlligs. Most of these smaiier finns are now digned or part of the larger f m .  
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about the environmental and human health nsks posed by genetically-engineered plants. Many 

have argued the nsks are negligible for most products developed to date and rarely greater than 

those with conventionally-produced varieties. For these individuals and organizations, the risks of 

genetically-engineered plants did not warrant a distinct regulatory response. However, once it 

became evident that some regulatory response was forthcoming, the top priority has genenlly been 

to ensure regdation does not unduly impede the promess or commercialization of  research, or limit 

the choice of research projects. A related priority, punued by developer firms in pariicular, has 

been to secure efficient regulatory regmes that srnooth the path toward commercialization by 

providing consumer acceptance. The incentives for involvement may be greater for such firms 

than for public sector researchers since their need for profitability requires success fùl 

commercialization of their products. 

For example, when Monsanto made its decision to invest in plant biotechnology in the late 

1970s, it realized that there could be controversy." It worked proactively to encourage regdators 

to develop a regulatory framework and called on other fimis to do likewise. Particulariy in 

Canada, where a pnvate sector biotechnology association was created only in 1987, Monsanto 

found itself almost alone among biotechnology developen in its regulatory efforts in the early and 

mid- 1980s. In contrast, public sector researchers have generally been Iess visible. They have 

provided expert advice by testifying at cornmittee hearings, sitting on advisory cornmittees, and 

reviewing regulatory proposals. In Canada in particular, where much of the expertise in plant 

biotechnology was found within the public sector in the early days of regulatory development, 

some public sector researchea were penodically cdled on to provide advice. 

Arnong agricultunl researchers and developer fims, there appears to have been general 

consensus on the fundamental principla that should guide regulatoiy developrnent through the 

1980s and 1990s. There has been agreement that regdation should be based on existing legislation 

and institutional arrangements nther than creating new ones focused exclusively on genetic 

'" Personai in te~ew,  February 1998. 
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engineering." This preference is based on the beliefs that first, existing measures would provide a 

more efficient path to comrnercialization and second, that biotechnology is too wide an application 

to be well-regulated by a single entity. There has also been strong support for regulation designed 

with built-in flexibility to respond to the accumulation of knowledge about the risks of products. 

There has been some disagreement on whether regulation should be 'product-based", 

which means focusing on the rliararteris&ics of the produçt and the risks they may pose, or 

"process-baseci" which singles out the use of genetic engineering and the risks it may bring? 

Reseuchen interviewed believe that most of their colleagues support a product-based approach 

nther thm a process-based approach that would draw attention to the use of genetic engineering." 

However, some have opposed a product-based approach, concemed that it might greatly expand 

the scope of regulation and bnng older products under heightened scrutiny. At least one Tirm 

wanted it both ways to reduce the scope of regulation. In the early 1990s, Allelix Crop 

Technologies, a small Canadian plant biotechnology firm acquired by Pioneer Hi-Bred in 1990, 

stated its preference for a product-based approach but also argued that only genetically-engineered 

plants should be regulated. It did not want plants produced through mutagenesis, for example, to 

be regulated.' 

Differences of opinion have usually been quickly replaced by consensus. For exunple, in 

the early to mid-1980s, before the final Coordinated Framework which delegated authority was 

released in the US, there was some debate over which agency was best suited to regulate 

" One major difference of opinion has been about the wisdom of creating specific regdatory memures to govem the 
use and products of genetic engineering, especially new plant varieties. This difference was Iargely betwem larger 
developer ftms, who tended to prefer specific regulations and who were accustorned to dd ing  with rqulritory 
paperwork and d e t y  assessments for other products such as pesticides and phmaceuticals; and public sector 
tesearchers who were not so accustorned and did not see a need for speciai masures. DuPont initially suted, in 
1983, that no new legislation or regulation wouId be necessary beyond the existing NiH lab safety guidelines and the 
decentnl ized system of institutional B iosafety Cornmittees. See United States. House Cornmittee on Science and 
Technology. Subcommittee on Investigations and Oversight (1983). incmingiy over time, however, the larger 
developer finns came to agree that regulation was an important tool. For example, AAFC reported that during 
consultations, severai firms expresseci great concern about the Iack of regulations on environmentai assessments for 
geneticaily-engineered products which they believed wrrs hindering their competitiveness. Canada. Ministet of 
Public Works and Govemment Services Canada (1 997). 
'' This distinction is rather artificial and more of a rhetorical device, given that curmt  regulatory regirnes tend to 
focus attention on the process of genetic engineering and often inctude a consideration of the process used in safety 
assessments- This point is discussed m e r  in Chapter Five, 
l9 A 1995 survey of 1,257 mearchers in the US wotking on rDNA projects found that only 1 1 per cent supported a 
processhed approach Rabino (1 996). 
'O The technique of mutagenesis, which nonnaiîy involves using radiation or chemicais to alter a i t s ,  has been used 
for several deades. For Ailelix's position, see Kneen (1 992): 165. 
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genetically-engineered organisms." initially, some of the finns which had a history of working 

with the Environmental Protection Agency (EPA) supported the idea of giving the agency the 

responsibility for regulating the release of genetically-engineered organisms, in part because they 

believed this would be the fastest route to commerciaIization. However, the academic agricultural 

science community expressed doubts about using the "chernical paradigm behind regulation of 

inert toxiç substances to regulate iiving products. It feit that the USDA and iu supponing networii 

of expertise was better equipped to handle the task. Ultimately, the 1986 Coordinated Fnmework 

document handed USDA pnmary responsibility for most genetically-engineered plants and EPA 

pnmvy responsibility for most genetically-engineered microorgmisms 

Clashes of opinion within the plant biotechnology industry continue to surface from time to 

tirne. For example, in February 1997, Novartis announced its intention to label its genetically- 

engineered plant products and its support for the consumer's "right to choose"-a position not 

supported by many of its cornpetitors." Another ri8 in the industry emerged in Novernber 1997, 

when the seed firm Pioneer Hi-Bred announced publicly its decision not to carry Monsanto's 

Roundup herbicide tolerance gene in corn because of the restrictive ternis set by Monsanto, despite 

more than two years of negotiation." 

Representatives of the plant biotechnology industry and national biotechnology associations 

had few cornplaints in the late 1990s about the Canadian and Amencan regulatory regimes." Their 

priority instead has been to influence the development of regulatory regimes elsewhere and 

promote harrnonization. in June 1998, for example, Monsanto president Hendnk Verfaillie called 

for a single international regulatotory policy on geneticaily-engineered food in order to "avoid trade 

" Personal interview, USDA officiais, October 1998. 
" Reuters Newswire, America Online, Feb. 24, 1997 
" Pioneer seted that it could not accept Monsanto's tenns which would have inciuded charging producers a 
"substantiai" technoIogy fee and which would dlow Monsanto to determine which additionai traits couId be inchdeci 
in the herbicide tolennt hybrids and how much to charge for them. Pioneer suggested that Monsanto's demmds 
would limit the 'humber of traits, genes, and technologies" that Pioneer would be able to provide to its clients. 
The press release was titIed "Pioneer announces decision on herbicide resishnce in corn" and teleased November 
I 3,1997. 
" Personai interviews, 1998. A 1995 survey of 1,257 r e s m h e a  in the US working on rDNA projects found that 
62 percent oppose mandatory labelling of geneticaily-engmeered foods, while 33 per cent favour it. Sixty-two per 
cent supported the statement that scientists should develop products, like Bt crops, even if they couId involve nsks if 
misusai, but 64 percent ais0 Say that publicly-fhded researchers SiouId be IegaiIy obligated to consider the 
potentiai environmental nsks of their reseaxh. Rabino (1998). 
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impasses that could hinder global food security.'"' In the US, the Biotechnology Industry 

Organization (BIO) aimed its sole criticism of the domestic regulatory regime in 1998 at the EPA's 

efforts to regulate Bt crop plantd6 The Canadian biotechnology industry association, 

BIOTECanada, has described the Canadian regulatory regime as very pragmatic and providing 

adequate flexibility. tt has suggûted that Canadian regulators could stremline their regulatory 

priicess by rezvaluating whether the questions ihey are asking are necessas. as new scicntitic 

information becomes available. It would also like Canadian regulators to consider accepting data 

packages fiom other countries for issues such as food sdety that are not related to geognphical 

context. 

Canadian public sector researchers are relatively satisfied, but also express hopes that 

regulation will be strearnlined and relaxed over time." The regulatory regime is seen as overly 

castious, but it is also recognized that, compared to other countries, it is efficient and is allowing 

commercialization. The Canadian regirne is seen to be largely science-based What are perceived 

as excessive information requirernmts tend to be attributed to "politicai" considentions such as 

public perception. Their American counterpms also appear to be satisfied. A 1995 survey found 

that more than half of the researchers surveyed who were working in govemment or academia 

nted the USDA and FDA's efforts at regulating rDNA products generally as good or excellent.'* 

Agricultural producer associations 

Most agricultural producer associations in both countries endoned the idea of genetically- 

engineered plant varieties through the 1980s and into the 1990s-some with more enthusiasm than 

othen. Their policy-related concems have been focused pnmarily on thi  contribution of 

biotechnology to competitiveness and more recently on protecting market acce~s.'~ They have 

generaily been passive observen of regulatory development. Beyond their detailed interest in 

" Le Gras ( 1998). 
j6 BI0 has no cornplaints about the USDA or the FDA, It would Iike to see the regdatory process move more 
quickIy but sees no "major disastrous flaws" in the American regulatory regirne. Personal interview, October 1998. 
" Personai interviews, 1998. 
" They do grumble about ineficiency, insufficient expertise, and lack of cIsuity, but only 12 per cent of researchers 
feIt thrit the shortcomings of US regulatory agencies were suficient to provide an admtage to cornpetitors 
elsewhere. Rabino (1 996). 
" Associations that have a mandate to increase export sales, such as the Canada Grains Council and the US Gnins 
Council, took a keen interest in the biosafety protocol negotiations which in the Iate 1990s were perceived as a 
serious threat to grain expocts. 
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market access issues, producer associations have generally kept their policy preferences focused on 

broad pnnciples. They have aligned themselves with plant biotechnology tims and food industry 

associations. 

Canada's major producer federation, the Canadian Federation of Agriculture (CFA), has 

endorsed agncultural biotechnology although with a note of caution sparked by concems about 

increased input costs. CFA members have a long hirtory of adopthg new technologies. Genetic 

engineering has been viewed, at least initially, as yet another new techn~logy.~~ Its memben place 

rnuch confidence in the Canadian regdatory system and are cornfortable with defemng to 

regulaton on risk assessrnent of new  technologie^.^' The CFA sees the products of genetic 

engineering as providing usefùl new tools that will help to maintain competitiveness. In 1993, for 

example, the CFA's president stated that the fedention's members wanted to be first globally with 

biotechnology products so to take advantage of markets for them and called for a regulatory system 

in conformity with international ~ules.~' At the same tirne, he underlined the importance of public 

confidence in the safeîy of biotechnology products and keeping input costs reasonable for 

producen. The CFA also womed that if Canada said 'ho" to biotechnology, it would be 

developed and used elsewhere. The Amencan F m  Bureau Federation (AFBF) has taken a 

position very similar to that of the CFA. It has supported the use of biotechnology in agriculture, 

although there is concem about the degree of concentration in the plant biotechnology industry." 

In 1997, the AFBF president outlined the federation's views on biotechnology and its support for 

the dornestic regulatory regime, noting that: 

International acceptance and movement must be assured as approved biotech 
products become more common. Science is science. When the scientifc community 
approves a product, that shodd be the end of the discussion. A product should be 
able to move through trade channels without facing pseudo-scientific barriers or 
charges of imaginary health dangers.+' 

'O in fact, CFA members generally took a while to understand why consumer resismce to genetically-engineered 
fmds has &sen because they are accustomed to using new varieties, such as hybrids, and do not see geneticdly- 
engineered plants as much different. Personal interview, July 1998. 
'' CFA aIso sees support for biotechnology as helping it to meet client demanch and important in mainîaining a 
strong agricuiturai tesearch base in Cana& It also has a smng preference for seing AAFC / CFIA maintain 
responsibility for regulaiing agricultunl inputs, cather than dealing with Environment Canada as would have occurred 
if responsibility had been pIaced under the Canadiun Environmentai Protection Act. 
'* Cm& Agriculture and Agn-Food Canada, H d t h  Canada, and Environment Canada (1 993): 17. 
" PersonaI interview, November I998. 
" The date of this statement is March 3, 1997. The column can be fomd at httpd/ww~.fb.~om/news/fii1997/ 
fn0303html. ltalics are added to the original. 
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Commodity associations representing export-reliant producers, including the Canola 

Council of Canada, the Arnerican Soybean Association (ASA), and the National Corn Growers 

Association (US) have been among the most enthusiastic proponents of genetically-engineered 

plant varieties, given the potential for novel traits. Their policy preferences and concems have not 

diverged much from those of the CFA and the AFBF, except that their mernben have been on the 

frontfine of md2tct access batiles. niese market access troublés dianipted ~ h r  hçii alliance brtween 

plant biotechnology firms and their initially eager customen from the mid-1990s on."' Further, 

commodity associations have become increasingly annoyed that regulaton seem unwilling or 

unable to take m e u r e s  that would avoid market m e s s  problems. 

In the late 1990s, several commodity associations began to adopt a more defensive posture 

toward genetically-engineered plant varieties. There is concem about whether producers will 

coopente to ensure these varieties do not enter export markets, should the need aise? Problems 

with market access have also encouraged some associations, including the ASA and the Canola 

Council of Canada (CCC), to search for a way to include export market approval in existing 

regulatory regimes as a prerequisite for commercialization of genetically-engineered plants. The 

CCC explored various options in the late 1990s. such as making variety registration contingent on 

regulatory approvals in major markets." Meanwhile, in 1995-96, when the ASA realized that plant 

biotechnology f ims were selling producen soybean varieties that had not yet secured regulatory 

approval in major expoa markets, it became "sensitized to the nsks of not being proactive"? The 

ASA asked the USDA to help wam producen that exports might be jeopardized. The USDA's 

refusal led the ASA to put out grower advisories by itself. In 1997-98, the ASA became even 

more proactive. It sent a letter to plant biotechnology developer firms that outlined its desired 

conditions for commercialization. It requested that varieties not be cornmercialized until 

" Commodity association representatives cornplained in the late 1990s that the plant biotechnology firms were not 
always helptùl, and some rehed to provide any assistance in assuring segregation of varieties, perhaps because of a 
fear of liability. 
'" interviews suaest tînt a few associations and their producers are more interesteci in using the new varieties and 
reaping their perceived benefits than worrying about trade issues. For example, in the US, the soybean associations 
are more cautious than the corn associations, refIecting the relative dependence on export markets. in 1996,37 per 
cent of  the soybean m p  was exporteci compared to 19 per cent of the corn crop. 
" The Watern Producer (1 999), and personai interview, Septeniber 1998. in early 1999, the Canadian cornmittee 
h t  evduates new canota and rapeseed varieties voted to ask the f e d d  govemment to amend the Seeak Act to 
incorporate sensitivity to appmvais in export markets, The Canadian Wheat Board called for similar measures in 
October 1 999 for genetically- en^^ wheat and barley. 
" Personai interview, October 1998. 



223 
approvals were in place in al1 major soybean markets and that if such approvals were not in place, 

these firms ensure that soybeans did not enter export channels and thus jeopardize exports." 

In both countnes, there are also some agricultural producer associations that are more 

skeptical about biotechnology. In Canada, the National Farmers Union has expressed concems 

about biotechnology's link to nsing input pices and increased corponte and multinational control 

of the agn-food industry. Some of its members have adopted genetically-engineered varieties, but 

association staff also began to hear more in the late 1990s fiom womed and dissatisfied producea. 

In the US, the National Family F m  Coalition has expressed genenl concems and signed on to 

the 1997 Greenpeace-led petition calling on EPA to reconsider approvai of Bt crops." Finally, 

organic producers in both countries began to monitor the use and regulation of genetically- 

engineered plants much more closely in the late 1990s. There is considerable support within the 

organic movement to exclude genetically-engineered organisms fiom the definition of organic? 

Organic producen worry, for exarnple, that their organic crops may be contaminated by pollen 

fkom genetically-engineered varieties in neighbowing fields. Such incidents have been repotted, 

but there were no provisions in either country as of the late 1990s to inform organic producers 

whether genetically-engineered varieties were being cultivated neaby. 

Like agricultural producen, the mainstream food processing and retailing industry in 

Canada and the US has genenlly taken a passive recipient approach to the use of genetically- 

engineered plants in food. Through its associations, it has been supportive of new biotechnology 

foods. It has also been aware of the importance of consumer acceptance and the role of regulation 

in securing that acceptance. Major food industry associations, including the Food and Consumer 

Product Manufacturers of Canada, the National Food Processors Association (US), and the 

Grocery Manufacturers of Amenca generally support their domestic regulatory regimes. In 

Canada, some mistntion has been expressed over the delay in finalizing both food safety 

assessrnent and labelling measures, which has been blamed largely on the use of multistakeholder 

'' in 1998, AgrEvo announceci that it was working with the ASA on this issue, and would withhold a variety fmm 
commercidilization for a year as a result. ASA reports chat this strategy has helped to avoid probtems so far, 
althou& i t  anticipates continuhg this stmtegy until market access problerns are resolved. 
'O The National Family Farm Coalition is a relatively new organization, established in 1986, to bring together 
grassroots orgmizations whose goal is to preserve and strensfien family fiums. 
" For example, a 19% USDA proposal for national organic standards that would have not have explicitly excluded 
geneticalIy-engineered foods sparked 280,000 protest letters, in part because of opposition to this aspect of the 
proposd. USDA withdrew the proposal, 
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consultations. One food industry association representative stated bluntly that %e would nther 

have a date for an outcome than a decision in Our fa~or?r".~' 

Public Interest Croupsn 
Consumers 

As the final link in the agri-food chah, consumers have had a mixed set of reactions to 

biotechnology foods, from uninformed or inforrned acceptance and apathy, to skepticism and 

rejection? On their behalf, the major Canadian and Arnerican consumer organizations have 

become involved in the debate. The expressed policy preferences of the national wing of the 

Consurners' Association of Canada (CAC) and its endorsement of the Canadian regulatory regime 

places it virtually in opposition to the preferences put forward by the research institute of the major 

Amencm consumer organization, Consumers Union, and the international consumers' group, 

Consumers International. Within CAC, however, there have been divisions of opinion. Some of 

the provincial organizations have expressed much more skepticism about biotechnology than Chris 

Mitchler, the volunteer Chair of the National Food Cornmittee (CAC-NFC), who acted as a major 

spokesperson throughout much of the 1990s. One significant division within the CAC cornes over 

labelling policy. The CAC-NFC has aligned itself with the agn-food industry position of labelling 

only for heaith and safety purposes while some provincial groups, such as the Quebec wing, want 

mandatory labelling.J5 The CAC-NFC has descnibed mandatory labelling as a "problematic and 

impnctical way" to meet the consumer's 'heed to know" when it cornes to genetic engineering. 

" Personal interview, July 1998. 
'' The Naturai Law Party, which is a political party, is inciuded here under the catepry of public interest group since 
it often fmds itself riligieci with these gfoups in terms of its policy preferences. Some of the party's supporters have 
caiIed for manchtory labelling and a fi@-year montorium on geneticdiy-nigineered foods until long-tm effects are 
known. These individuak beIieve that consumption of these foods couid potentially result in the creation of new 
diseases, toxins and allergens hrough ''uruwunnahirai gene -fer" between species, and transfer dangerous diseases 
across species barrien. The Natusal Law P ~ t y  has not rninced words when expressing concems, suggesting in a 
pmphiet t h t  'lthe entire population is in a dangerous global experiment in the interests of short-term commercial 
gain by giant transnational biotech companies". 
*' There is, of course, no completely accurate rneasurement of consumer opinion on the commercidintion of 
geneticaiIy-engheeted plants. Many public opinion surveys and focus groups have been conducted; often with 
differing questions and gods and sometimes with ditTering resdts. See Appendix. 
" This division, a CAC representative said, is responsible for the vague language in its 1994 policy statement on 
regulation of qgiculturai biotechnoIogy, which hardly &es a position beyond very broad principles. For example, 
the staternent says: "The principal objectives of biotechnology regulations must be to ensure human h d t h  and 
safety, environmental protection, and product quality and value." Consumers' Association of Canada (1994). See 
Consumers' Association of Canada (1996) for an overview of CAC's position. 
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CAC-NFC's position is well-represented in this 1996 exceipt: 

Some groups have indicated that ethical and social concems, in addition to health 
and safety and environmental concems, must also be mandatory on a label. It is 
our understanding that no other product is required by regulation to justify its 
existence on moral, ethical and other grounds. in addition, it is difficult to see how 
such information could be conveyed on a label .... If the end product is exactly the 
same as its conventionally grown counterpart in terms of its composition and 
attributes, does the consumer need to know through a mandatory label how it was 
grorvn? Do conmmers ask how othcr food products weri: produced, such as how 
beefsteak tomatoes are bred and grown? Provided the product is safe to humans, 
animais and the environment, and has tangible benefits to the consumer who buys 
it, will the consumer care how it was pr~duced?'~ 

The CAC-NFC has argued that mandatory labelling would be meaningless, given predictions that 

genetically-engineered food will be intepted into the @-food system in such a pervasive way." 

In contrat, the Consumer Policy Institute within the Consumen Union supports premarket 

notification and testing, and mandatory Iabelling of genetically-engineered food, although it is not 

opposed to the use of genetic engineering per se. Unlike the CAC, the Consumers Union has 

presented detailed technical policy papen on these issues to regulators within FDA, EPA, and 

USDA. 

Environmental groups 

In Canada, environmental groups have expressed several distinct policy preferences and 

have channelled them largely through the Canadian Environmental Network's biotechnology 

c a ~ c u s . ~ ~  Not al1 are opposed to genetic engineenng across the board, but they genenlly support 

calls for a more stringent regulatory regime that is far more precautionary. Their preferences have 

included: shifting the onus for proving the safety of biotechnology products to their developers; 

broadening environmental assessments to include cntena such as the potential effectiveness of the 

'" Consumers' Association of Canada ( 1  996): 4-5 
" The CAC-NFC has stated that Iabelling is only one of a set of potentiai communication tools for educating 
consumers about genetically-engineered food It recommends the use of other rnethods such 3s pointaf-purchase 
information, and 1-800 numbers-an argument cornmon among biotechnology proponents. It htis also argued that a 
logo notiQing the consumer of the presence of ingredients resulting h m  genetic engineering would not provide 
suficient information and would simply confùse consumers, even to the point of distracting hem fiom other more 
important labetling information, 
'' individual groups and reprsentatives of the CEN biotechnology caucus have expressai their views at IegisIative 
cornmittee hearings and rnultistakeholder consultations. For example, a document titied For Whose Funrre?: A 
Resportse to the P roposair of the Govemment of Cunuda on the Regulation of Biotechnology under the Canadiun 
Environmental Protection Act was prepared for the mucus m March 1996 by Mark Wuifreld of CELAP and 
Brewster ffieen. 
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product and the availability of alternative means of achieving the product's purpose which have a 

lower Iikelihood of harming the environment or human health; increasing public notification and 

opportunities for public comment during regulatory decision making; improved access to 

information including a database docurnenting al1 environmental releases of biotechnology products 

in Canada; extending the scope of the Canadian Environmental Protection Act to al1 biotechnology 

products; and full cost recovery of the costs to regulatm of commercialimtion. Most of these 

groups also support mandatory labelling of al1 genetically-engineered foods. Underlying much of 

this concem are broader questions about the distribution of costs and benefits of the technology 

and the perception that regulatory approval is being rushed, "stampeded by the ideological rubric of 

~ompetition".'~ 

In the US, members of the Biotechnology Working Group (BWG), which folded in 1998, 

also genenlly agreed on policy preferences such as premarket notification and testing for 

genetically-engineered foods. a more precautionary approach to environmental release, and 

mandatory Iabelling. The key division was among those groups which were hndamentally 

opposed to genetic engineering and those which were not. Within the BWG, some groups and 

projects have focused on specific issues? The Environmental Defense Fund (EDF) and the Union 

of Concemed Scientists (UCS) are probably the two environmental organizations that have been 

the most consistently active on biotechnology regulation from the mid-1980s through the 1990s. 

Both organizations have commented on the adequacy of regulatory measures for environmental 

release, food safety, and labelling. For exarnple, EDF argued through much of the 1990s that the 

FDA's food safety policy was failing to protect consumers dequately, particularly fiom the nsks 

of new allergens. It has stated that the 1992 policy weakens significantly the requirements on 

industry to demonstrate the safety of substances added to the food supply by genetic engineering 

in cornparison to regulatory requirements for chemical food additives. More recently, on the issue 

of environmental release, the EDF petitioned the EPA in July 1999 to require specific management 

measures to reduce the development of Bt resistance expected as a result of the widespread 

cultivation of Bt crops. 

" This quote cornes from Brewster Kneen, during the 1993 muitistakeholder comultation. C m &  Agiculture and 
Agri-Food Canada, Heaith Canada, and Environment Canada (1 993): 28-29. 
'O For example. in 1990, the BWG published a book expressing concems about herbicide-rolerant crops. Among 
other measures, it recommended ending pubIic fimding for the developrnent of such crops while increasing fùnding 
for other, nonchernicd methods of pest control. Goidburg (1990). 
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Like the EDF, the UCS is not opposed to genetic engineering per se, but does have serious 

reservations about some agricultural applications." It would like to see much more research on the 

nsks and benefits of geneticallyagineered plants pnor to commercialization. It believes there is 

no h m  in slowing the current rush to approve new varieties which are not desperately needed. 

More recently, in the late 1990s, UCS focused its comments on the adequacy of the science behind 

USDA regulatory de~isions.~' I t  has argued, for exam& that the srnail scalr of field triais does 

not provide suficient data to assure the safety of large-scale environmental releases. it also 

believes that USDA deregulation in the 1990s has been premanire since it is "way ahead of the 

science". It is not opposed in pnnciple, however, to relaxing measures when an adequate scientific 

bais exists. During the mid-1980~~ pnor to her arriva1 at UCS, Margaret MeIIon criticized the 

inadequacy of USDA's existing statutes for the purpose of environmental assessment. She called 

for a new comprehensive law regulating al1 environmental releases, reinforcing sirnilar arguments 

made by the EDF about the need to strengthen and fil1 gaps in regulatory measures."' She pointed 

out that the Federal PIunt Pest Act, for example, had no provisions for standardized data gathenng 

and no standards for establishing what constituted an acceptable risk. Prior to the finalization of 

USDA's new regulations for environmental release, Mellon noted in 1986 that the Plunt Pest Act 

and the M o u s  Weed Act, as remedial statutes, lacked explicit authonty to require testing of 

organisms to determine whether they fell under the definitions of plant Pest or noxious weed, 

which were to be the regulatory triggea allowing the department to take action. Further, the 

existing language of the statutes referred to organisms that "can" rather than "may" 

" LUS twins its concems about agiculturai biotechnology with its advocacy of more sustainable agricuItum1 
pnctices. It describes its approach as utilitarian-as weighing benefits against risks, while also considering 
attematives. UCS believes that whiie the tisks involved in agrîcultuml applications vary according to product, they 
incfude both human heaith risks (new allergm in food supply, transferring of antibiotic mistance given use of 
market genes with this property, and the production of new to.(cins) and envionmencal nsks (increased weediness, 
novel gene eryisfer to wifd or weedy relatives, widespreûd use of herbicide-tolerant crops resuiting in accelemted 
development of herbicide resistance, requiring development of new, perhaps more environmenially harmful 
herbicides; sicceleration of the deveIoprnent of insect resistuice through widesprad use of pesticides incorporated into 
plants, such as the Et crop varieties; unintentionai poisoning of wildlife; and creation of new or more h m N  
vimses). 
" These concem are discussed fllrther ni Chapter Five. 
" See U.S. Congress. House Committee on Agriculture. Subcommittee on Department Operations (199 1 
), U.S. Congress. House Committee on Science and Technology. Subcomrnittee on fnvestigations and Oversight; 
Subcommiaee on Natural Resources, Agiculture Research, and Environment; Subcommittee on Science, Research, 
and Technology (1987), U.S. Congress. Senate Committee on Environment suid hiblic Wotks. Subcommittee on 
Toxic Substances and Environmental Oversight (1 986). 



228 
cause injury, which could have easily excluded fiom USDA's jurisdiction any organisms whose 

effects on the environment were unknown. As Mellon noted, this flaw would have undercut 

USDA's abiiity to establish a thorough pre-release review program." 

This btief summary of policy preferences suggests that biotechnology proponents, 

bolstered by the tacit support of agricultural producers and the agri-food industry, have been more 

successful than biotechnology skeptics in securing tlieir poliçy preferrncrs in poiicy çhoiçes. 

Possible explanations for their success, including the nature of policy networks, the role of science 

within those policy networks, and the effects of intemationalization are explored in subsequent 

chapters and assessed in the concIusion. 

POLICY NETWORK INDICATORS 

A policy network, as a relational concept of power, draws attention to the mutual 

dependency of policy community members and recumng patterns of interaction among them." 

Coleman and Skogstad define a policy network as Whe properties that chancterize the relationships 

among the particular set of acton that foms around an issue of importance to the policy 

community"." The relative power of policy cornmunity members is determined by their intemal 

resources and charactenstics, including the nature of organization within the state and of 

associational systems at the sectorai level. The following section discusses and examines 

indicators of state autonomy and capacity and organizational development of societal acton for 

members of the plant biotechnology regulation policy communities in Canada and the US. 

State autonomy and capacity 

State autonomy and capaciv can Vary across sectoa within a single state; the concepts of 

policy community and policy network facilitate disaggregation to allow for assessment of state 

acton within a specific sector." The degree of state autonomy can be evaluated by examining the 

independence that state actors appear to have in conducting policy making, including defining 

"' This problem has presurnably been somewhat resohed by the use of the phrase "mon to believe" in regards to 
plant pest risks in the fmaiized USDA reguiations, which regdators say provides wide scope to assess the risks of 
genetically-engineered plants. 
" ffioke et ai. (1996) and Smith (1993). 
66 CoIeman and Skogstad (l990b): 26, 
" Coleman and Skogstad (l990b): 15-16 
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problerns and making policy choices. For exarnple, when state actions appear to match the policy 

preferences of key societal actors closely and consistently, we may suspect a lack of autonomy. 

State capacity is an important ingredient in state autonomy but is not absolutely necessary and does 

not guarantee the exercise of autonomy. An autonomous state actor rnay lack capacity to 

implement its own policy preferences. State capacity is assessed by examining the degree to which 

the sute h3s adequatite xsources to deielop and implement policics to achicvc policy goals. To 

provide a relatively detailed assessrnent of state capacity and the potential for state autonomy, this 

section examines three categories of indicators: first, institutional charactenstics that determine 

where authority resides and that affect coherence of action; second, the existence and content of 

institutionalized ideas, such as a clear political mandate and guiding and programmatic ideas that 

help to shape policy goals and instruments; and third, indicators of capacity that underpin 

authority, including the adequacy of financial resources, policy instruments, and expertise.' Al1 

three indicators can contribute to the potential for state autonomy, while institutional chanctenstics 

and capacity indicators are most useful in gauging state capacity. 

First, institutional characteristics cm be assessed by locating the locus of authority and 

anaiyzing the coherence of action of state actors. Coherence of action depends somewhat on 

whether decision making power is concentrated or dimised mong state officiais. When authority 

is diffised or overlaps across departments or levels of govemment, the existence and strength of 

coordinating interdepartmental or intergovemmentai mechanisms rnay compensate." Coherent and 

authontaiive action is facilitated when a single state actor dominates policy making and cm acquire 

necessary information from societal acton. Coherence is usually enhanced when state actors have 

intemal institutional mechanisms, such as cornmittees or working groups, that encourage 

interaction and permit longer-tenn planning. These institutional mechanisms c m  provide a degree 

of independence from the demands of socieîal actors, if it is desired. The lack of such mechmisms 

may contribute to ad hoc, short-terni policy making that is more likely to be vulnerable to political 

pressures. 

Second, whm sectod state actors have a clear vision of their mandates that is underpinned 

by a well-institutionalized and coherent set of guiding and programmatic ideas, they cm use it as 

" The choice of indicators examinecl here is Iargely based on Atkinson and Coleman (1 989): 5 1-53. 
" Smith et al. ( 1  993) argue for a greater research focus on the contribution of relationships across departments in 
shaping policy making. 
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insulation against the demands of societal actoa if and when there are differing views between the 

two. The content of institutionalized ideas is also important. Cornpatibility between ideas specific 

to a policy area and the overarching public philosophy of the time may facilitate autonomous action 

and provide resilience against the challenges of societal actors. When strong political support 

exists for the state's mandate, the potential for state autonomy is greater. However, when 

institutionalized ideas are conopent with the interests of key sectonl grououps, at kast the 

appearance, if not the exercise, of state autonomy is reduced. 

Third, a strong sectoral state actor is aided greatly by adequate intemal capacity to back up 

daims of authority and efforts to act autonornously. It must have appropriate policy instruments to 

achieve its goals. Control over policy instruments allows a state actor to make choices that 

determine its role and authority in relation to societal actors. A strong state actor may be able to 

impose and administer niles affecting societal actoa without the need for negotiation, leaving little 

room for these groups to contest interpretation or implemmtation. State actors have more potential 

to act autonomously when they have the capacity intemally to produce the necessary information. 

scientific or othenvise, to implement policy and defend policy choices. Of course, the level of 

financial resources often determines whether state actors are equipped adequately with personnel 

and informational resources. State aaors who jack capacity and must depend on societal acton for 

information, or who find themselves constantly negotiating with societal groups about content, 

interpretation, and implementation of niles, are likely to have more diffculty in acting 

autonomously. 

The following assessrnent focuses on state actors central to the issues examined in this 

snidy and their interdepartmental relationships: Agriculture and Agri-Food Canada / the Canadian 

Food inspection Agency (AAFC / CFIA), Health Canada, the US Department of Agriculture 

(USDA), and the US Food and Dmg Administration (FDA). Institutional, ideationd, and capacity- 

affecting characteristics cm be sepanted for analytical purposes; however, the discussion that 

follows reveals their overlapping nature in practice. Further, as policy choices are made, they may 

also contniute to state capacity and potential for autonomy. 
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Agriculture and Agri-Food Canada I The Canadian Food Inspection AgencyR 

Environmental safety assessrnent of the release of new plant varieties and a leadership role 

in food labelling policy, including the labelling of novel foods, are new responsibilities for 

Agriculture and Agri-Food Canada and the Canadian Food Inspection Agency (AAFC / CFIA). 

These responsibilities date back respectively to the mid- 1980s and the early 1990s. AAFC / CFIA 

hÿs iapped into ils historiç experinicr and expertise in reguiation and research to bolster its capaciry 

to handle these new responsibilities. It has done so more credibly and overtly for environmental 

release than for food labelling. AAFC / CFIA has decades of experience in regulating agricultural 

inputs, including new plant varieties, and in exercising its authority to control plant diseases and 

pests that pose econornic threats to agricultunl producen." Its variety registration system is 

described as rigorous, but essential to maintaining the historic quality of Canada's major crops. 

The department's authority in this area has rarely been ~hallenged.~ In contnst, AAFC / CFIA 

lacks experience and exclusive authority in food Iabelling policy. Its coordinating role in food 

labelling is relatively new, emerging after departmental resmicninng in 1993." Authority is 

divided between AAFC / CRA and Health Canada, with the former focusing on economic aspects 

of food labelling such as h u d  and the latter on health and safety standards. 

Capitalizing on its expenence and existing capacity, AAFC became the lead agency for 

agricultural biotechnology regulation by the late 1 980s-a designat ion made fo llowing the decision 

'O Upon the creation of the Canadian Food inspection Agency in 1997, the responsibilities of the regulatory branch 
of Agriculture and Agri-Food C m &  were transferred to it. 
" The depiutment hris been tesponsib1e for administenng several sanites that provide its authority, including the 
Seek Act, the Feerlr Act, the Piant Protection (Quaruntine) Act, and the Fertiluers Act. In April 1 999, a bill called 
"the Canada Food Safety and inspection Act" was introduced in Parliament. The bill is the fiuit of the CFIA's 
effort, in coopention with Heaith Canada, to consolidate and modemixe existing statutes reylating food safety and 
inspection. The bill consoIidates the Canada rlgrt'culrural Prvducts Act, the Meat Inspection Act, the Fish 
Inspection Act, the Serds Act, the Fer& Act, the Fertil~ers Act, and the food-related provisions of the Fmdund 
Dnrgs Act and the Comwner Packaging and Labeliing Act. An analysis of the Iikely effect of this consolidation on 
the capacity and autonomy of the CFiA is beyond the scope of this study. 
" One ment exception was the W e r  of responsibiIity for pesticide reguiation to the Pest Management Regulritory 
Agency, under Heaith Canada's jurisdiction, in 1995. The move resulted in the tramfer of tesponsibility for the Pest 
Control Pmducrs Act h m  AAFC to Health Cana& The variety registrcition system has aiso been the focus of 
pressutes for change in ment years as the private sector takes a Iarger mIe m developing new varieties. 
" This mle is arguably compatible with the department's histok food inspection and gmding activities 
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to adopt a single window appr~ach.'~ However, the cornrnercialization of genetically-engineered 

plant varieties has provoked challenges fiom environmental groups regarding the capacity of 

regdators within AAFC to conduct environmental assessments adequately. These groups pointed 

out that, prior to the 1997 regulatory amendrnents, the statutory authority to regulate the use of 

seed of new plant varieties did not contain an explicit mandate to conduct environmental 

assessmrnts nor did M C  have any experience in conducring such assessments." 

The historic mandate of the federal department of agriculture has been to stabilize and 

promote the development of the agricultunl economy as an economic development strategy, 

particularly for Western Canada. Political support for this mandate has fluctuated over time, but 

remained relatively high until the 1990s. The mandate positioned M C  historically as a clientele 

depart ment, serving agricultural producers primarily. However, in agricultural research and 

regulation, as Chapter One suggests, science-based programmatic ideas were well-institutionalized 

and contributed to state capacity and autonomy. Historically, the department lacked neither 

scientific nor financial resources to fulfil its regulatory duties adequately. For example, AAFC has 

been able to tap into the scientific expertise of its in-house Research Branch and that of variety 

registration committees which, until recently, were compnsed largely of public sector researchen." 

In contrast, on food labelling policy, market-based ideas have been predominant historically. 

Labelling policy has traditionally been used as a tool to achieve market regulation nther than food 

safety, reducing the scope of regulation and resulting in relatively minimal state involvement and 

capacity. 

CFTA's potential to exercise autonomy in regulating agricultural biotechnology hinges 

largely on the capacity emerging fiom its institutional framework and policy instruments. Its 

" The department's regulatory branch, long calleci the Food Production and Inspection Bmch (FPiB), held primary 
responsibility aAer the mid-1980s, although the Research Bmch dso took an active interest. In April 1997, the 
regulatory fiinctions and much of the personnel of the FPIB were transferred to the new Canadian Food Inspection 
Agency. The sinde window approach dso explains why CFIA is the designateci lead agency on IabelIing of 
genetidly-engineered foods mther than Health Canada, which plays a supporthg role. 
'' These statutes were wrïtten long before environmenid assessrnent became a well-known concept and began to be 
institutionaiized within the federai govemrnent. During intemiews, it was point& out that in the past, plant breeders 
may have incorporated such considerations as potentiai for weediness and outcrossing into their evaiuation of new 
varieties prior to subrnission for variety registration. As weII, researchers my have studied such environmentd 
effects on an ad hoc brrsis, prior to the populaization of the concept of forma1 "environmentai assessments". 
Environmental groups have argued chat aii biotechnoIogy regdation should instead fall under the Canadimi 
Environmentai Protection Act. which is administered by Environment Canada 
'"Further, public sector agriculhlral research was dominated by the f e d d  govemment until recently. 
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mandate, in contrast, exposes it to capture by its clientele. On the issue of environmental release, 

policy choices have buttressed the department's ample capacity historically and its potential for 

autonorny in regulating the use of new plant varieties. The federal regulatory fiamework for 

biotechnology, by sanctioning the "stretching" of existing legislation and institutional 

arrangements, reinforced M S C  1 CFIA arguments about its capacity. The depamnent argued that 

its strong research base, its regulatory experkce, and the long history of safe Iise of new vxieties 

provided an adequate foundation to govem environmental release of genetically-engineered plants, 

even though it had never before conducted such standardized environmental a~sessments.~ 

Further, the initial decision to use guidelines and a case-by-case approach provided regulaton with 

the potential flexibility to fine-tune its response as desireci, without consultation, and thus enhance 

internat capacity. On the issue of labelling genetically-engineered foods, Canada's intenm 

guidelines have provided little extra capacity to CFIA or Health Canada. For example, there are no 

provisions requiring premarket screening of the labelling on genetically-engineered foods entenng 

the marketplace to ensure that the health and safety labelling expectations outlined in the guidelines 

are actually followed. 

Developments in the late 1990s appear to be weakening capacity and the potential for 

autonomous action within the CRA. Fint, the longstanding federal near-monopoly in agricultunl 

research and scientific expertise is declining. Fiscal resrraint has reduced the level of in-house 

scientific expertise and made it difficult to attnct young scientists familiar with the cutting edge of 

biotechnology research. As a result of the 1995 federal Budget, the Research Branch of AAFC 

lost about 28 per cent of staff by the late 1990s, including many senior scientists. Fiscal restraint 

combined with the novelty of the products of genetic engineering is fuelling concems that in-house 

scientific capacity is inadequate to filfil the regulatory mandate. CFIA is perceived by many 

researchers in the private and public sector as stmggling to keep its science up to date with the 

newest products. BIOTECanada, for example, expressed its concems about CFIA' s resources in 

1998.7" It noted that CFIA had: 

few permanent employees dedicated to risk assessrnent of biotechnology products, 
which makes it difficult for them to establish and maintain their technical expertise. 
The federal govemment needs io allocate additional resources, both human and 

" Csuiada. Agricufture and Agi-Food Canada, Heaith Canada, and Environment Canada (1 993): 7. 
" This comment was made in a submission to the consultations on the renewal of the National Biotechnology 
Smtegy. See BIOTECanada (1 998). 
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financial, to the CFIA and other regulatory agencies so that they cm manage 
existing and future workloads. 

Further, the growing role of the pnvate sector in producing new plant varieties and on variety 

registration committees is eroding the traditional public sector monopoly on daims of scientific 

expertise regarding new varieties, and thus reducing capacity and potential for state autonomy." 

Second. the changing client mix. from a focus largely on agicultural producers to the much 

broader range of the agn-food industry, shifis the relative allocation of financial and scientific 

resources between state and societal acton within the larger agriculhval policy community to the 

disadvantage of state oficials.* For the issue of food labelling, this shifl also results in CFIA 

regulating one of its new core constituencies--the food processing and retailing industries. New 

rnarket-based measures, reflecting the shift From a state-assisted pmdigm to a "market liberal 

pmdigm", are also increasing the influence of AAFC I CFIA's client groups on policy making." 

This influence is increasing through new institutional mechanisms, such as dvisory committees 

and the Matching Investment Initiative research partnership program, and initiatives such as cost- 

recovery provisions and deiegation of aciivities such as food inspection and seed certification to 

non-govemmental actors. 

Finally, critics have argued that close links between fedenl regulators and researchea 

within AAFC and the gmwing interaction between federal and private sector researchers in the 

1990s is creating unacceptable institutionalized conflicts of interest that weaken the potential for 

state autonomy from the plant biotechnology industqP The drarnatic reduction in financial 

transfers tu producers h m  the state, particularly since the 1995 fedenl Budget, is also 

encouraging the growth of public-private links. There is more pressure on the department to 

" Kirk (1997). 
'O This shift was fomally accomplished in the renaming of the department from Agriculture Canada to Agrikulture 
and Agri-Food Canada in 1993, as part of an overall restnicturing of fedenl departments. As weII, CFIA's offrcial 
mandate is to ensure a safe food supply, protect the hdth of animai and plant resomes, and facilitate trade in these 
products, giving it a diverse client base that hcludes consumers, agriculhirril producers, and the food industry. 
" Skogstad (1 996) and Coleman and Skogstad (1 995). See Chapter Two for further details. 
" Critics argue that the Research Bmch is "pro-biotechnology" which compromises the ability of regulators to 
assess the nsks of the technoiogy in a neutral fashion. They also point to links between Research Branch scientists 
and the industry, which are seen to heighten the conflict of interest. For example, between 1990 and 1995, the 
Research Bmch worked cIoseIy with AgrEvo to produce the fmt herbicide tolerant molri reIeased in Canada. The 
Resemh Branch provided the germplasm and the transfer technology, while AgrEvo provided the gene conferring the 
novel trait of herbicide tolerance. Further, some argue that the spinoff of CElA is Iargely a cosmetic change which 
does nothing to alleviate the potential for confiict of interest, pmicuiarly since the CFIA has trade promotion within 
its officia1 mandate. 
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ensure that its remaining activities, including research and regulation, achieve the policy goals of 

economic development and competitiveness." 

Health Canada 

Health Canada's capacity in food safety and labelling appears to have been histoncally 

inadéquate in relation to its mandate. Alreddy insufiçient, ib cipacity Qtzrioratd in the iate 

1990s. Health Canada has often shared junsdiction for food safety and labelling with other federal 

departments, as statutory authority was hgmented through much of the twentieth centuxyY The 

lead role played by AAFC I CFIA in agricultunl biotechnology regulation has relegated Health 

Canada to a supporting agency, even while AAFC I CFIA is dependent on Health Canada io set 

food safety standards. Health Canada's prirnary hope for capacity and autonomous action may 

well lie with its mandate as a regulatory agency to protect public health. That mandate appears to 

have been diluted by a recent govemment-wide effort to institutionalize new guiding ideas within 

regulatory efforts. The 1992 federal Budget launched an in-tiepth regulatory review across the 

federal govemment, including within Health Canada. [ts goals were to reduce the costs of 

regulation to govemment, industry and consumers; institutionalize cost-benefit assessrnents of 

regulations; and ensure that regulations would not impede industry competitiveness and its ability 

to respond to market demands. An emphasis was placed on increasing simplification and 

Health Canada's capacity in food safety assessment has suffered fiom a lack of intemal 

financial and scientific resources." In response, the department has traditionally reinforced its 

scientific capacity through close consultations with the food industry and its active monitoring of 

standards and measures endoaed intemationally. However, the commerciaiization of 

biotechnology products during a penod of significant fiscal restraint has caused new problems. A 

1998 Health Canada document noted that the growth of the biotechnology industry has resulted in 
" The 1995 Budget projected a reduction in AAFC's budget h m  62.1 -bilIion (Cdn) to 5 1.6 biIIion by 1998-99, a 
reduction of about 25 percent 
" See Chapter One for M e r  details. 
" Canada. Heaith Cana& Hdth Protection Branch ( 1  993). 
' 6  An earIier assessment of the Health Protection I3ranCh no& that an effort in the Iate 1970s to create a national 
toxicology lab with the intent of reducing dependence on foreign testhg data was unsuccessfb1 because of a Iack of 
avaiIribility of new f e d d  spending. Further, the Branch's agenda was described as driven by a ''hazarci-0 f-the-week" 
syndrome-heaviIy influaiceci by media coverage which in tum was triggered by the release of studies by Amerim or 
international organizations. See Doern (198 l), especially pp. 73-78. 
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an increased workload for regulators, who are dealing with more applications and increased 

c~rnplexity.~~ Fiscal restraint has also fuelled womes that the department lacks the resources to 

fiilfil its mandate. In particular, the Health Protection Branch has been scrutinized since 1997, 

when research scientists voiced their concems publicly about the accumulated impact of budget 

cuts and cost-recovery programs on the scientific integrity of evaluation." III July 1997, the 

govemment announced cuts intended to eliminate much of the research ettort within the Branch on 

both dmgs and food. The cuts would have resulted in the loss of 123 positions and a reduction of 

$7-million (Cdn) in the budget for the food directorate, equal to about one-quarter of its staff. The 

cuts were to be on top ofprevious cuts in fùnding, for a total decline in the Branch's budget from 

$237-million ( C h )  in 1993-94 to $1 18 million by 1999-2000. The scientists argued that Health 

Canada would no longer be able to fulfil its mandate of protecting the public health and wouid 

instead have to rely increasingly on the scientific data of those it was regulating, becoming captive 

to the interests of developers. The controversy resulted in a decision by the Health Minister to 

reinstate the h d i n g  for the research labs for an indetenninate penod, while establishing a science 

advisory board of prominent individuals to consider the matter.* 

US Department of Agriculture 

Like its Canadian counterpart, the Arnerican federal department of agriculture has long had 

an exclusive position within the federal govemment in regulating agricultural inputs and products. 

The USDA has also been active on issues of agricultural biotechnology since the mid-1970s. For 

example, in 1976, the USDA established the Agriculture Recombinant DNA Research Cornmittee 

(ARRC) to coordinate research policies on rDNA research. ARRC brought together departmental 

officiais with oficials fiom the National Institutes of Health and the National Science Foundation. 

The mandate of the USDA is "to protect and enhance agriculture and forestry in the United States". 

As in Canada, development of agriculture has been pursued through regulation and financial 

" Canada Indusûy Canada. Canadian Biotechnology Shtegy TWorce (1998). 
" Eggertson (1 9973,1997b) and Winsor (1 998). 
'' The Heaith Protection Branch began a "transition" process of funclmental teview in August 1997 which was 
expected to take two or tiuee years and may have delayed a fmal decision. However, the 1999 federal Budget allocated 
$65-miIlion (Cdn) over three years for meames to improve food safety regdation and science. The Febniary 2000 
f e d d  budget allocated $46-million for biotechnoiogy regulation at H d t h  Canada A newspaper article in 
November 1999 suggested that intemal reorganiption was beginning which would reduce h-house food research but 
also would include the recniitment of prominent scientists to boost internai expertise. See Winsor (1999). 



237 
support of research, as well as through income support payments and other subsidies. The 

USDA's role is seen to be largely promotional, furthering the interests of the agricultural industry 

and even, some argue, the interests of large agribusiness over those of smaller firms and 

producers." From this viewpoint, USDA's regulatory activities have been intended to protect 

consumers against misrepresentation while enswing fair cornpetition in the market. Most of its 

regulatoy pragrams liûve been v o l u n t q  for producers who may cumpiy if thry wish to improve 

the "marketability" of their products. US DA'S regulatory authority has been challenged 

periodically in the past, largely on charges of conflict of interest. As a result, it lost responsibility 

for regulation of food purity in the 1920s and regulation of pesticide residues in the 1960s." 

The USDA's claims of adequate capacity to regdate the release of geneticallyrngineered 

plants rest squarely on its history. For example, its responsibility for protecting Amencan 

agriculture from plant pests through plant quarantine measures and pest endication authorities 

dates back to 19 12. The USDA has also argued that the history of plant breeding and the 

successfÙ1 release of new varieties in previous decades without major safety problems provides a 

solid foundation for the regulation of genetically-engineered varieties: 

-scientists have long been able to create new gene combinations within single 
organisms-even creating new species-through mutagenesis, cross-hybridization, 
and other breeding techniques. USDA has vast amounts of expertise and scientific 
data relevant to the evaluation of safety and eficacy of organisms or other products 
denved From modem biotechnology procedures, because these products are not 
fundarnentally different from products obtained by conventional technologyW 

However, the USDA's capacity was weakened in the mid-1980s by coordination problerns within 

the agency. In 1986, the Genenl Accounting Onice highlighted the lack of clarification of roles, 

the lack of intradepatmentai coordination, and the lack of authonty and direction within the 

department's committee on rDNA research. It suggested that there was a stmggle over which 

ofice or branch would hold pnmary resp~nsibility.~' The subsequent creation of the Office of 

Agricultuml Biotechnology to improve coordination and a revamped advisory committee, renamed 
90 Bastian ( f 990). 
" in these two cases, USDA was judged ultimately to be in a conflict of interest because of competing regulatory 
and promotioml roies. In the case of pesticide regimtion, it lacked authority to require manufricturers to register 
their products. See Bastia ( 1  990). 
" United States, Executive Office of the President, Office of Science and Technology PoIicy (1 984): 50897-50898. 
However, the US has never had a system of evatuation of new plant varieties similar to the variety tegistration 
system in Canada. 
'' United States, Generai Accounting Office (1986). See dso Chapter Three on the uncertainty within the USDA 
during the 1980s and into the 1990s. 
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the Agncultural Biotechnology Research Advisory Cornmittee, appear to have been defensive 

measures taken by the USDA to resolve these problems." Policy choices have done little to 

improve the USDA's capacity, particularly aller the deregulatory measures of 1993 and 1997. As 

discussed in Chapter Three, the scope of regulation and the discretion regulaton cm exercise in 

setting the Ievel of regulatory review are highly circumscribed by the detailed critena within the 

US Food and Drug Administration 

The Food and Dmg Administration (FDA) has long held primary responsibility for food 

safety and food labelling in the US. However, many other departments and other levels of 

govemment have shared jurisdiction on these issues, thereby weakening state capacity and 

autonomy." The FDA's mandate to protect public health through food safety and other measures 

should reinforce its autonomy, but the regulatory agency appears to be more vulnenble to 

changing political tides than its Canadian counterpart. It has lacked political support at tirnes for 

the exercise of its mandate and appears to avoid taking action as a result." Further, the aggressive 

and proactive oversight of the FDA's activities by congressional cornmittees, industry associations, 

and public interest groups places the FDA under near-constant scrutiny. In contrast, Health 

Canada's appeamces in a more public sphere are generally limited to major crises. For example, 

when the FDA appeared to show some hesitation about how to regulate genetically-engineered 

foods, the agency and its commissioner endured heavy criticism: 

me FDA] blinked, hesitated, prevaricated, and backed away from faimess and 
scientific pnnciple, filling the vacuum with silence and studied ambiguity. At the 
root of [FDA Commissioner David] Kessler's equivocal approach, to agriculhiral 
biotechnology especially, appears to have been a deep-seated suspicion of 
recombinant DNA technology and its purported effects, a skepticism that went well 
beyond the need to reassure a wary public about new and controvenial food 
p r~duc t s .~  

ültimately, as descnied in Chapter Three, uncertainty during the mid-1990s about biotechnology 

foods within the FDA was quickly shelved and consideration of measures such as premarket 

" Both of these institutional mechanisms were abnrptly closed in 1996. They had been scheduled for closuie in 
1997, but Congras eliminated the funding early. 
" See Chapter One 
'6 One longtirne FDA observer pointed out that during the "Republican RevoIutionyy of the mid-1 WOs, the FDA was 
under great pressure to teduce its regdatory intervention. 
" HoyIe ( 1997). 
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notification disappeared under the deregulatory pressures of the penod. 

Given the lack of institutional coherence and inadequate political support for its mandate, 

the FDA's potential for autonomous action lies largely in the capacity of its policy instruments. 

Like its Canadian counterpart, the FDA has tumed consistently to outside experts to bolster its in- 

house scientific capacity and sometimes dso to compensate for lack of adequate funding. In one 

cxample unrelated t genetic engineering, tliz FDA hail to respond to a White House 

recommendation that food labels reveal nutritional information. Since the FDA lacked adequate 

funding and skills to solicit consumer opinion on options for how to present the information, it 

worked with a major food industry association, the Grocery Manufacturen of h e n c a  (GMA). 

The GMA CO-designed the survey with FDA, chose a research organization, and fùnded an 

extensive s u r ~ e y . ~  Through much of the 1990s, the FDA's capacity has been severely limited; 

budgetaxy restraint combined with an enlarged mandate has threatened its ability to maintain 

Policy choices creating a voluntary regulatory regime have done nothing to improve the 

FDA's capacity. Despite, or perhaps because of, this relatively weak regulatory regime, the FDA 

bas felt it necessary to insist that it has ample legal authonty to regulate. In its 1992 policy 

staternent, for example, the FDA describes its existing statutory authority through the Food Dnig 

and Cosmetic Act (FDCA) as 'Tully adequate" for the purpose of regulating new plant varieties, 

regardless of whether genetic engineering or more traditional techniques are used to develop them. 

It argues that its authority is adequate because statutory provisions place a "clear legal duty" on 

producers for food safety, provide post-market enforcement powers, and permit the FDA to 

" Wodicka ( 1996). Wodicka, who provides these examples, is a former Director of the FDA's Bureau of Foods. 
Withii the FDA, the Center for Food Safety and Applied Nutrition (CFSAN), where regulation of geneticdly- 

engineered foods is housed, has Iost 20 per cent of its staff over the last two decades. The director of CFSAN, 
Joseph Levitt, said in Iate 1999 that "every progam is stniggfing." The FDA's total budget, at % 1.1-billion (US) 
in 1999, has not kcreased during the 1990s to reflect the FDA's new responsibilities during the same pend, which 
result ffom more than menty-four pieces of legisiation. The situation has encouraged some industry associations to 
lobby Congas to increase fiuiding for the FDA. See Carey (1999). 
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require premarket review and approval as nece~sary.'~ However, the absence of mandatory 

premarket notification has left the FDA dependent on the developer's judgment about whether to 

approach the FDA for consultations, review, or approval before a new food enters the food 

supply. This dependence on the voluntary cornpliance of the food industry is an extension of the 

longstanding pnctice of the FDA to consult informally with the industry, while placing the onus on 

the indusrry for sakty. In contrast to the USDA, the FDA's arguments about its capacig are based 

more on the strength of its statutory authonties, rather than on its own experience in assessing the 

food safety of new plant varieties. The agency has never routinely tested new plant varieties for 

food safety. it has relied instead on the fact that most foods from plants have been consumed by 

humans for centuries, long before the existence of food laws and regulations, and that the criteria 

used by plant breeden have generally ensured that new varieties are safe for human 

consumption.'O' 

INTERDEPARTMENTAL MECHANISMS 

In Canada, the three main regulatory agencies involved in regulating agricultunl 

biotechnology have been AAFC / CFIA, Health Canada, and Environment Canada. Of the three, 

AAFC is easily the most authoritative actor through the combination of its histonc regulatory duties 

in agriculture and its early start in the mid-1980s on regulatory development. Environment Canada 

''O United States. Food and Drug Administration ( 1992). The two key provisions in the FDCA the FDA is using 
for genetically-engineered foods have bem in use for some time. The pst-market enforcement provision (s 402 (a) 
(1) of the FDCA dates back to 1906, allowing it to take action to remove adulterateci food from the marketplace. 
The FDA has smted that it expects this provision to be its main policy instrument. Its second policy instrument 
cornes h m  an amnidment passeci in 1958 in order to regulate food additives, a m w r e  FDA notes was supported by 
the food industry. This amendment provides authority to require premarket review and approval of new food 
additives. However, it is lef? to industry to decide whether to seek FDA approval for a new food additive. 
'O' Exceptions have been made for certain plants that are more likely to pose food safety concems, such as po~toes  
which have varying levels of glycodcaioids. in high enough levels, glycoaikaloids can cause serious illness and 
even death in humans and animals. The FDA attempted to include new plant varieties ttiat had been significantly 
dtered by breeding under its GRAS scheme in the early 1970s. It passed a regdation to this effect in 1971, 
suggesting monitoring when nutn'ents decreased by 20 per cent or more, or toxicants increased by 19 percent or 
more. It was reaiized that there was a lack of baseline infomtion and more elaboration was needed. A FDA-USDA 
task force established a set of guidelines. However, a vigorous three-year campign against this measure by plant 
breeders, the seed industry, and to a Iesser extent the food industry, assisted by a National Academy of Sciences task 
force, m a t  that while the reguIation exists, it has never been enforceci, While the FDA dealt in an ad hoc manner 
with some inquiries about nurrient and toxicant levels in new plant vyieties, it did not keep track of these inquiries 
and so did not genente data on the composition of new plant varieties. See Doyle (1985). 
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appears to be the weake~t . '~  Interdepartmental cornmittees on biotechnology have existed since 

1983. The interdepartmental Subgroup on Safety and Regulations first met in 1985 and was the 

chief architect of the 1993 fedenl regulatory framework. According to participants in its creation, 

the h e w o r k  was intended to signal agreement within the federal govemment to work in concert 

on biotechnology regulation. AI1 departments adopted the sarne definition of biotechnology and 

agreed to impiement the same guiding principles when developing biotechno togy regulatlons. One 

state oficial argues that the fiamework reinforces the success of interdeparimental coordination 

because it "drives individual departments to look at each other's approaches". Participants in the 

Subgroup descnie the atmosphere of meetings as collegial and the functioning of the group as 

productive and relatively trouble-free. 

Interdepartmental debates did occur on some issues, such as the distinction between 

product-based and process-based regulation, how rnuch flexibility should be built into the 

regulatory process, whether guidelines had enough "teeth", and what "consultation" meant. One 

participant noted that once the decision was taken as to which department would handle which 

products, the most difficult issues were settled. The most apparent tension or ''tuhirf waf' was 

between Environment Canada and AAFC over which department should regulate the release of 

genetically-engineered organisms including plants. Some members of the policy community 

believe that there are ongoing tensions between the two departments, but that Environment Canada 

is no match for AAFC with its strong clientele base. It is perhaps wonh noting also that the 

regulatoiy framework, since it was released in 1993, came long after AAFC had already 

established its guiding principles for regulation. In fact, as one former regulatory officia1 

observed: "the regulatory framework came after a lot of thinking was already done on how to 

approach regulation". She descnbed the h e w o r k  as sirnply a formalized statement needed to 

'" 2 v h m e n t  Canada's internai weaknesses, including the conflict causeci by its dual resource management and 
regulatory functions, have made it difficult for it to corne out on top in interdepartmental battles. The department 
alsr, suffers fiom its faiiure to build a stable and productive relationship with its diverse clientete of industry, 
environmental p u p s ,  and the public. Further, the lack of support fiom both top eIected officiais and centrai 
agencies, the declinhg priority placed on environmental issues, and hadequate financiai and scientific tesources have 
reduced the department's dfeçtiveness. Dom and Conway (1 994): 233-244 in regulating agricultwal 
biotechnology, Environment Canada has played a supporthg d e .  [t has shared its expertise on environmental 
assessrnent with AAFC/ CFIA, whiie developing its own regulations for products derived through genetic 
engineering that are not regulated elsewhere. Heaith Canada began its involvement in regulating the products of 
genetic engineering early in the 1980s, but its focus has been more on biomedical applications. It has IittIe, if any 
experience evaluating the fwd sdety of new plant varieties, a task that has for the most part been left to plant 
bfeeders. 
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provide a "strong rationalization" for approaches already chosen and to ensure everyone was 

openting by the same pnnciples. In 1998, measures were announced to strengthen ongoing 

interdepartmentai coordination under the renewed Canadian Biotechnology Strategy. 

In the US, in contnst, efforts to coordinate among agencies came largely after problems 

had already been encountered in dariQing roles and jurisdictions. Unlike Canada, there does not 

appear to be a "single window" approach to agncultural biolrchnology reguiation. Coordination 

resuiting in a federal regulatory framework came as a response to the uncertainty within the 

biotechnology industry about commercializing biotechnology products in the early and mid-1980s, 

given a rash of lawsuits and public controveny. The references to agency discretion and 

coordination in the framework documents suggest that coordination was a troubling issue. The 

interdepartmental task force charged with drafting the h e w o r k  proposed an institutional 

mechanism intended to promote consistency and consensus among the various agencies involved 

in regulating biotechnology. Initially, the task force proposed a second tier of review through an 

interdepartmental committee. This proposal was rejected as overly onerous and because it was felt 

that the second-tier review process would exacerbate conflicts among individual agencies and their 

diffenng mandates.lo3 Instead, an advisory coordinating committee was established in 1985, called 

the Biotechnology Science Coordinating Cornmittee. Its seven members included two offlcials 

from the EPA, one from the FDA, and two from the USDA.'" More recently, state officiais and 

other membea of the policy community report that interdepartmental coordination has improved. 

Contact occurs generally as needed when there is some overlap in the assessment of a product 

rather than on a routine basis. Agencies often must align initiatives with the pnorities of the 

executive office, which may constrain the autonomy of a specific state actor. The release of the 

1992 FDA policy on the food safety of genetically-engineered plants by the President's 

competitiveness council was one clear example. American agencies also appear to be more 

constrained by horizontal executive orders and framework laws such as NEPA than Canadian 

departments have been.'"' 

'" B m u  of National AfEiirs ( 1  989). 
'O' The BSCC was repIaced in 1990 by the Biotechology Research Subcommittee of the Cornmittee on Heaith and 
Life Sciences, a standing interagency committee of the Federai Coorcümting CounciI on Science, Engineering, and 
Technology. 
los For example, on February 17, 1981. Exsutive Order No. 12291 mblished the formal requirement that 
regulatory agencies apply a cost-benefit test to al1 major d e s  and regulations. 



ORGANIZATIONAL DEVELOPMENT OF SOCIETAL ACTORS 

To gauge the ability of societal actors to intervene effectively in policy making, the level of 

organizational development of their associational systems c m  be examined and assessed. An 

associational system is simply the "collection of associations with a given domain"." Certain 

characteristics tmd to contniute to the legitirnacy and çapaçity of associations wiiiçh in tum have a 

direct beanng on their effectiveness within a policy community. These charactenstics cm be 

grouped into four categories: coherence, representation, utility, and resources. 

Fint, a well-organized associational system is likely to have an umbrella or peak 

association that coordinates the activities and interests of the more specialized associations that are 

its members. The existence and strength of these links contributes to coherence. A well- 

differentiated and strongly-developed associational system is able to represent specialized interests 

and can put fonvard a consensus fiom the entire sector when necessary. In contrat, coherence in 

articulating an interest rnay be lacking when there is competition among associations for the same 

members or links among associations are weak or nonexistent. 

Second, the more representative the associational system, the more legitimacy it is likely to 

have within a policy community, particularly in the eyes of state actors. Representativeness flows 

From various factors including whether a large majority of firms within an industry are members of 

the associational system. Further, the process used to develop policy positions rnay enhance or 

detract fiom representation. For example, associations rnay use democratic processes to establish 

or '%ete policy positions, or they rnay develop positions internally with no input fiom their 

membership. In the latter case, the ability to claim representation rnay be weakened. 

Third, the presence of dominant acton can indicate how usehl and effective these 

associations are in policy participation. Large fims, for example, rnay not need an association to 

be active and effective within a policy network since they often have the resources to intervene 

directly. The presence of these fims within associations contributes to both legitimacy and 

capacity . 
Fourth, a key determinant of capacity is the level of in-house ability to genente relevant 

information, both technical and political, and to be able to distriiute it to members. The 

'Ob See Coleman and Skogstad (1 99Ob): 2 1 for a discussion of the charactenstics of associational systerns. See also 
Atkinson and Coleman (1989): 53. 
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involvement of large firms that lend their resources to the association rnay bolster in-house capacity 

significantly. More generally, the stability and the divenity of sources of financial resources play 

an important role in the level of organizational development. 

Examining these characteristics of associational systems sheds light on the nature of the 

role associations are likely to play in policy making and how effective they may be.I0' Some 

assoçiiiiions rnay bz Iimited io a policy üdvocacy roie, if the associationai system is not weil- 

developed enough to support a more sustained and in-depth policy participation role." The 

examination that follows does not provide an exhaustive evaluation of the associational systems 

relevant to plant biotechnology regulation, but focuses on some of the key indicaton of 

organizational development that are available. 

Biotechnology industry 

In both countries, the biotechnology industry is represented nationally through a single 

organization: BIOTECanada in Canada, and the Biotechnology Industry Organization (BIO) in the 

US.In Recent mergen in each country have improved the coherence of the associational system."" 

The size and diversity of the membeahip of these two national biotechnology associations 

suggests that they can daim to be somewhat representative of the industry."' If there are shortfalls 

in representation, they likely faIl into three categories. First, agricultural biotechnology issues may 

'O' The relemce of these characteristics mriy vary according to the associational systems. 
'O' Coleman and Skogstad (1 WOb): 20-24. 
'O9 BI0 had its roots in the Industriai Biotechnology Association (BA) which began with seven firms in 198 1. [BA 
has since merged with the Association of Biotectuiology Companies to form BIO. in Canada, the biotechnology 
industry was first represented by the Industrial Biotechnology Association of Canada ([BAC), established in 1987 by 
a few firms to deal with regulatory issues regiuding medical applications. in 1998, IBAC merged with the Canadian 
Institute of Biotechnology which represented more of the public sector organirutions involved in biotechnology and 
the Biotechnology Human Resources CounciI to form BIOTECanacia. There are also several regional biotechnology 
associations in Canada which focus primarily on econornic deveIoprnent efforts. ~Most of these regional associations 
belong to BIOTECwd;i, inctuduig the British Columbia Biotechnology Alliance, the Toronto Biotechnology 
initiative, and the Quebec Bio-industries Association. Among the oldest and most prominent is Sashtchewan's Ag- 
West Biotexh, There does not appear to be an ocganization sirnilar to Ag-West Biotech in the US. The 
concentration of fims in Saskatoon working in agricultural biotechnology, gouped largely in the innovation Place 
research park next to the University of Saskatchewan, is without parallel in the US. 
"VPlant biotechnology fms often bcfong to other national associations, such as those of the seed tnde and the 
agichernical ïndustry, who have also been invotved in biotechnology regdation and thus may provide indirect 
cornpetition to biotechnology associations. 
"' BIOTECanada has about 100 members, out of an estirnated 282 biotechology firms in Canada (source: 
www.biotech.ca), B i 0  has about 800 members, out of 1,283 biotechnology ftm in the US (source: 
www.bio.org). Members of both associations inciude biopharmaceutical f i m  and finns engaged in other non- 
agriculturai applications of biotechnology. 
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be neglected at times given the combination of limited resources and the dominance of the 

biopharmaceutical sector within the  association^.^'^ Second, very small fimis are less likely to join 

the associations, in part fiom lack of resources. If there is a difference between the interests of 

small and large firms, large fims are likely to cany the day within the association. Third, the 

biotechnology associations have generally not made an effort to represent individual researchers, 

especiaiiy those in the pubiic sector, given their focus on representing the interests of 

Some of the large agricultunl biotechnology firms have participated directly in policy 

making, but their presence within both associations suggests that the associations are perceived as 

effective."' In Canada, Monsanto bas been actively involved in strengthening the associational 

system for the biotechnology indusq, believing that a united, broader voice is more effective than 

working as an individual firm."' Beyond the contributions of information resources and expertise 

that member firms cm provide, the quality of association staffis particululy cntical to the capacity 

of the association whrn the issues in p l q  are complex and technical. Both associations have staff 

with scientific backgrounds and have hired former state officiais who have worked for some time 

within govemment on issues of agricultural biotechnology regulation. Each has a number of 

cornmittees to focus on specific issues which act as a vehicle for memben to share their 

expertise.[16 Neither association is heavily staffed, although B 10's personnel far outnumbered 
"' The CFA has noted that agricultural issues have been marginalized in various biotechnology forums md 
committees including the National Biotechnology Advisory Cornmittee. BIOTECmada initially spent less time on 
agricultural biotechnology issues through much of the 1990s, given that onty about 20 per cent of the membership 
was active in agicultud applications. Since the hiring of a former AAFC official in fanuary 1997 to hesid up the 
association, attention to agrîcultunl issues has incresised. As well, the chair of BIOTECanada in 1998 was an 
AgrEvo officiai. 
"' BIOTECanada does include several universities and other public sector institutions among its mernbers, blending 
private and public sector represahtion. hdividual resmhers may secure representation through alternative 
channels, such as scientific societies or as individu31 expert witnesses and advisors. 
'" Notabfy, four of the five major agricultunl biotechnotogy firms (al1 but DuPont) belong to BIOTECanada, while 
BI0 counts al1 but Dow Agrosciences among its members. 
"' Monsanto's efforts resulted in the creation of biotechnoIog-y committees within the Crop Protection Institute of 
Canada and the Canadian Seed Trade Association, and the creation of [BAC as a spinoff of the US [BA. Monsanto 
also hired a consultant to do a report that eventually resulted in the Food BiotechnoIogy Communications Network, 
a joint industry-govemment communications office in Canada which is intendeci to increase diaiogue and provide 
information to the pubtic on biotechnology issues. Personal interview, Febniary 1998. 
I l 6  For example, BIOTECanaûa's agriculture committee has worked on issues suc h sis the United Nations Biosafety 
Protocol and the activities of Codex Alimentaius on Iabefling of genetically-engùieered foods. BI0 dso has a food / 
agriculture committee whose membership Uicludes representatives of seved of the major agricuitunl biotechnology 
firms: Pioneer Hi-Bred, American Horne Products, Zeneca Plant Sciences, Monsanto, Caigene, Novartis, Mycogen, 
DuPont, DNAP Holding Corporation, and AgrEvo, 
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BIOTECanada's until the late 1990s (see Table 4-6). In January 1997, IBAC had the equivalent of 

half of a staff member. Its merger into BIOTECanada in 1 998 brought the new organization to a 

total of about thirteen staff?" 

Agri-food industry 

The associational systems of the yri-food industries of Canada md ihe US inçludr genrral 

farm associations, single commodity associations, and specialized associations such as those for 

organic producers. Other links in the agi-food industry are represented by agriculninl input 

associations such as seed industry associations, and food processing and retailing associations. 

Compared to the Canadian system, the Amencan system appears more dynarnic with new groups 

and factions emerging more frequently. One analysis descnbes the Amencan agncultunl 

associational system as in its fifih stage of evolution."' This most recent stage began in the early 

1970s through a "process of accommodative adjustment" as a new and more diverse set of groups 

became involved in agriculhiral policy issues, including environmentalists, animal rights groups, 

labour, and consumer groups. Since the late 1960s, the Canadian system has also become more 

diverse, in part through the anival of public interest groups on the margins. It is, however, stili 

less pluralist than the Amencan system. 

Agricultural producers 

Since 1935, the Canadian Federation of Agriculture (CFA) has been an integrative peak 

association. It bnngs together a relatively representative mix of cornmodity-based and regional 

producer associations. In earlier decades, the agricultuni associational system was well-integrated 

in cornparison to other Canadian secton. In recent years, however, the associational system has 

been weakened by disorganization and intemal division serious enough to cnpple policy 

effectiveness. New associations have emerged including the National Farmers Union, which was 

formed in 1969, and more specialized cornmodity associations. Overall, the CFA's ability to 

present coherent policy positions that crediily represent the broad range of Canadian producers 

was weak through much of the 1980s and 1990s. This lack of coherence provokes policy makers 

to question which associations are tmly representative. For example, the CFA's weak membership 

"' BIOTECanada aiso maintains a weîi-stocked libnry on biotechnoIogy issues. 
' lS Browne and Cigler (1 990). 
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in Western Canada and among producers of red ment reduces the credibility of its claims of 

representation."' As a result, single commodity associations have enjoyed a rising profile in policy 

making."' The differences among Canadian agriculniral producer associations have made the 

agricuihirai policy process more political. By 1990. as a group, Canadian producer associations 

seemed to have few common goals and suffered from "a senous lack of unity".12' The major 

divisions have been in part ideological, focused on the appropriate degree of state intervention; the 

agricultural economic crises of the 1980s exacerbated these divisions. In the 1980s, these 

divisions sometimes seemed too great for the CFA to bridge. Unable to perform its traditional 

broker role, the CFA often avoided divisive policy issues and its leadership role was increasingly 

questioned.'" However, there are signs in the late 1990s that the CFA has become more 

successfùl at building consensus among members on cntical issues such as international tnde 

negotiating positions. 

The American associational system for agricultunl producers is also fragmented by 

specialiwtion and ideological differences which hinder, if not prevent, the expression of 

comprehensive policy positions. '" Informal short-lived coalitions have become more common as a 

compensating mechanism since many groups tend to opente for the most part in nanow, 

specialized 'policy niches". More so than in Canada, American producers lack organizational 

mechanisms to bmker their policy preferences into a coherent single voice. There is no umbrella 

association similar to the CFA and the amy of independent govemment pmgnms that associations 

focus on does not encourage cooperation or interdependence. The Arnerican F m  Bureau 

"' The CFA has some rnembm in westem Canada through the Saskatchewan Whmt Pool and Agricore, but there 
;ire also rivd associations such as the Western Canaâirui What Growers. Its weak western representation stems in 
p m  from the Iack of strong provinciai ocganizations in the West. 
"O The specialist oilseeds and grains groups, and red m a t  associations tend to differ phi1osophicalIy fiorn CFA 
members. They are more market-oriented and distrust government genedly. They focus on narrow poticy issues 
and place little ptiority on idenufying and coopenting on common goals with other producers. Their approach 
aligns them more closely with agibusiness interests than with general fann organizations. Skogstad (198%): 29-3 1 
1 2 '  Wilson (1990): 142. Wilson provides a general discussion in pp. 130-149. The dectining number of producers 
has aalso reduced the strength of the associational system. 
lZz Wilson places some of blame for the CFA's plight on the "self-serving attitudes" of member groups that seemed 
unwilling to compromise in the interests of fmding common ground. Coleman observes that producers themselves 
have weakened the integative organization they crwted to promote theu common interests, leaving themselves with 
less ability to present a united voice. Coleman (1988): 1 19-122 
Iz3 See Browne and Cigler (1 9W), Browne (1 999, and Browne (1 988) for Ïndepth analysis of the US agricultural 
associational system. The associational system is becoming inmmingly crowded. interest groups active in 
agricultud policy issues have incmed Ui the Iast two or three decades fmm approximately 150 to 2 15. 
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Federation (AFBF) is the Iargest Amencan general farm association, with a membership of almost 

five million individual producers. The AFBF does not attempt to bmker interests across 

associations. It is ovedly ideological, taking a market-based approach to agriculniral policy, and 

tends to be dominated by larger-scale producers. 

Diveaity and specialization within both the Canadian and Amencan agn-food associational 

systcms cnsurcs that inost interes~s have an association tliat could represènt tliérn in poiiçy making. 

Of course, as Browne points out, not al1 associations are equally active in policy making. Many 

specialized associations adapt their level of involvement with the rise and faIl of is~ues.''~ This 

inconsistent activity rnay weaken their representational ability in cornparison to associations that 

actively maintain their contacts with state officiais. However, specialization is not always an 

obstacle to representativeness. Policy makers may prefer to consult with those associations 

specializing in the specific issues at hand and whose members are affected directly. However, this 

tactic cm  obscure the interests of the wider agri-food industry, which may be overlooked and 

result in active protest further down the road. 

The relatively few staff of most producer associations, especially comrnodity organizations. 

suggests that financial resources are often inadequate to promote the broad range of policy 

interests. The result is a focus on priority issues. For example, the Canada Grains Council and 

the Canola Council of Canada do not have ofTices or staff in Ottawa. In the US, financial 

resources tend to be more ample. The National Corn Growen' Association has a Washington 

office and the Amencan Soybean Association has a Washington-based consultant. Despite these 

resources, even agricultural associations in the US generally must restrict their focus to cntical 

issues and Few have the capacity to deal with the broader issues affecting agric~lture.'~ 

In summary, it appears that the Canadian associational system for agricultural producen is 

becoming more like its Amencan counterpart. This development provokes concems about its 

'*' Browne (1 988): 26. 
IZs Browne (1 988): 106. 
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effectiveness, although it remains much stronger organizationally than its Arnerican counterpart."" 

In both countries, Fragmentation limits the evtent to which associations cm daim to be legitimate 

representatives of producers and pmduce coherent policy positions on major issues. Divisions 

among associations rnay allow state oficials to justiv action in the absence olpmducer community 

leadership or inaction because of the lack of cons en su^.'^^ Fragmentation genenlly weakens policy 

effectiveness. Specialized associations may be able to contnbute authontatively on narrow 

technical issues on which producers have expertise, but they may not have the resources or 

capacity to deal with broader issues. On the issue of agricultural biotechnology regulation, 

producer associations also are restricted by their tnditionally passive role in agricultunl research 

and regulatory issues. Compared to the ongoing Stream of economic challenges producen face, 

other issues have often paled in their perceived importance. However, associations are beginning 

to adapt to the new realities of agficultunl policy making, including the increased focus on highly 

technical regulatory issues and the intemationalization of policy making, by hinng scientific experts 

and increasing their international focus. 

Seed trade and food processing industry 

Both the seed trade and the food processing industry are represented by national 

associations in Canada and the US: the American Seed Tcade Association (ASTA), the Canadian 

Seed Tnde Association (CSTA), the Grocery Manufactwen of Arnerica (GMA), the National 

Food Processors Association (NFPA), and the Food and Consumer Products Manufacturers of 

Canada (FCPMC).IB These associations are longstanding and have extensive experience in trade 

and regulatory issues. The CSTA and the ASTA c m  make credible claims of representation, with 

'Ib At I a t  some Canadian producers are aware of the w&esses of their associationai system. A 1997 Ontario 
Corn Producers' Association magazine editoriai d l e d  for mote effective general farm organizations, and saonger 
links between these organizations and commodity goups. It noted the CFA's weakness in representing d l  producers 
and the growing tendency of Western Canadian organizations to develop policies independent of other f m  
organiptions. The editorial pointed out that Canada's strongest general fàrm organi~tion a p p m  to be Quebec's 
Union des producteurs agricoles (WA). UPA derives its strength from its highly representative and balanced 
membership dong with the Iargest budget among Canadian genent farm organkations, at about S 13-million (Cdn) a 
YEU. Onturio Cont Pducer (1 997). 
"' Wilson (1990). 
''' For the most part, these associations do not have cornpetition. There is a smdl amount of overlap in GMA and 
NFPA membenhip, although GMA focuses exclusively on %rand" rnanufacturers. In Canada, there is dso the 
Canadian Seed Growers Association, which is much Iarger than the CSTA, but inchdes v e q  s d l  seed growing 
operations such as individuai family f m .  CSTA restricts its membership to the seed industry. 
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their diverse mernbership of both large and mialler firms. However, the GMA, the NFPA, and the 

FCPMC tend to represent the larger food firms. They do not act as peak associations for the many 

smaller specialized or regional food processing associations. The Iengthy membership list of these 

associations suggests that fims recognize that these national associations do help the food industry 

to present a united voice in policy communities, compensating somewhat for fngmentation. '" 

because interests are too diverse and most firms tend to be conservative and cautious."Yn terms 

of resources, the large food industry associations dwarf the seed tnde associations, and the 

FCPMC is a pale shadow of its Arnerican counterparts, as Table 4-6 illustrates. 

Environ mental groups 

The Canadian and Ameriwn associational system of environmental groups is chancterized 

by great diversity in environmental philosophies, size, tactics (militant versus more conservative), 

Ievels and sources of resources, and policy preferences."' The diversity has increased in recent 

years with the growth in the numbers of groups."' Only a handfùl of these gmups have been 

involved in issues of agricuIturai biotechnology regulation, and even fewer have been consistently 

active. Coherence has been improved through coordinating mechanisms. In Canada. the 

Biotechnology Caucus of the Canadian Environmentai Network has brought together 

environmental and public interest groups to present a united Front in key forums, such as 

multistakeholder consultations and cornmittee hearings. In the US, the Biotechnology Working 

Group served a similar purpose for about a decade until its disbanding in 1998. 

Representativeness is a weakness for those environmental groups which tend to have 

flucniating memberships, lack members in a domain on whose behalf they profess to make claims, 

and confront rival groups purporting to speak for the samz interests. Representativeness is also a 

problem when the group lacks democratic procedures for establishing policy preferences. Some 

organizations do not have rnemberships and are instead styled as policy or research institutes, 

Brome (1988): 109-129. Fragmentation is much more notable in the food processing and tetailhg industry. 
There are many specialized and regionai food processing associations and no single u n m g  petik organization 
"" Brome (1988). 
"' Wenner (1990). 
"' A 1975 study estimateci that there were about 300 enviromenrai groups in Canada, Uicludiig about twenty-nine 
major groups. The Canadian Environmentai Network now counts more than 2000 groups. 
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supported by donations and grants. Membership in environmental organizations is difficult to 

measure in total, but is not insignificant.'" Further, rnembers tend to bave a strong cornmitment to 

the organizations they support. Support for such organizations is the clearest indicator of their 

perceived utility. Policy makers oflen find these organizations usehl during consultations, in part 

to improve the legitirnacy of the policy making process. They have sometimes provided îùnding to 

ensure th? these ogmizXions pxticipnte in consuhtions. 

Environmental and other public interest groups vary widely in their access to resources. 

Most do not enjoy stable and diverse resources.'" Canadian groups tend to suffer more from 

inadequate resources than Amencan groups. For exarnple, the Environmental Defense Fund in the 

US is well-resourced with a wealth of in-house expertise compared to major Canadian groups. In 

1999, it had a budget of $25-million (US) and a staff of 175, which included scientists, 

economists, and lawyers. American groups often benefit fiorn the many large philanthropic 

foundations, of which Canada has very few. Sevenl of the Amencan institutes and groups 

working on biotechnology issues, including the Union of Concerned Scientists and the 

Biotechnology Working Group, have been financed by foundations. However, representatives of 

most of these groups report that core fùnding for biotechnology issues has been difficult to obtain 

and even project funding has tended to be scarce. 

Consumer organizations 

Canada has a single national consumen' association, the Consumers Association of 

Canada (CAC). Divisions of opinion arnong its provincial wings and financial problems, 

however, have reduced its ability to put forward a coherent policy position in the case of 

agriculhinl biotechnology regulation."' The largest Amencan consumer organization is 

Consumers Union (CU)with almost five million rnembers; there are also many smaller specialized 

and regional consumer organizations. The Consumer Policy Institute, which operates within the 

CU, has been the most active on biotechnology issues. Like many other public interest groups, the 

representativeness of consumer associations can easily be challenged. in Canada, CAC is called 

"' in Canada, a recent estimte suggested that more than one million Canadians belong to environmenml 
organizations, Wilson ( 1  992): 1 1 1. 
13' Doem and Conway (1994): 100-1 23. 
I J s  Therc has been division within CAC on other, earlier food policy issues, notably between the Prairie provinces 
with their strong agrïcultural links and other provinces, Forbes ( 1985): 8 1. 
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on kequently by policy maken to provide the "consumer's" point of view, although the 

association itself has argued against the tendency to treat its viewpoint as singularly representative 

of the opinion of Canadian consumers.'~WfeanwhiIe, CU has many members, but its policy 

preferences are largely genented intemally on behalf of the public interest as are those of CAC. 

CAC suffers hugely from a lack of financial resources."' CAC's relatively low 

rnembership, of about 250,000 individuals, is one source of its resource woes. ho the r  source 

has been cuts in fedenl govemment funding. In 1992-1993, CAC received $875,000 (Cdn) in 

feded gants and contriiutions. As of early 1997, fedenl funding for CAC had declined by 70 

per cent. By 1998, CAC was no longer receiving core funding From the fedenl govemment; 

govemment iùnding was provided only for specific projects. It has a small paid staff of about five 

in its national oftice and relies heavily on its volunteers to iùlfil its functions."' In the US, 

Consumen Union fares better with its 4.8 million membea. Its policy advocacy staff number 

alrnost forty. 

COMPARING POLICY NETWORKS 

Classifying policy networks 

Coleman and Skogstad have sketched a typology of ideal policy networks with six 

categones, based on assessments of the degree of state autonomy and coordination, and the level 

of organizational development of societai act~rs."~ They identiS, three types of pluralist networks. 

Pluralist networks share the charactenstics of fragmented state authority and low organizational 

developrnent among societal acton. Pressure pluralist networks are further distinguished by state 

autonomy combined with a limited, policy advocacy role for societal acton. In clientele plunlist 

networks, state acton lack autonomy and are oRen dependent on the expertise of societal actoa, 

pulling societal acton into a participatory role. Finally, in parentela pluralist networks, societal 

"% CAC official noted that during multistakehoIder consultations, there is often one consumer representative 
sitting down with severaI industry and government represenîatives, yet consumers are no more homogeneous, for 
example, than the phannaceutical industry or the fuiancial s e ~ c e s  industry. Consumers' Association of Canada 
(1997): 8. 
"' The heyday of îhe CAC appears to have been in the 1960s and 1970s, when it achieved a nurnber of victories 
including the establishment in 1967 of a feded Department of Consumer and Corporate Affàirs. Much of this 
Department was merged into industry Canada in the 1993 restnicturing of federai depmments. Very littie of it 
remains. The lack of resources forced the CAC to fold its consumer magazine several years ago. 
13' For example, the chair of the National Food Cornmittee is a votunteer, 
'" Coleman and Skogstad ( 19906): 25-3 1. 
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acton become incorporated into the state by holding key positions. The second broad type of 

policy networks are "closed", characterized by a well-coordinated set of state actors or by a single 

authoritative state actor, and by well-developed associational systems and prominent societal 

actors. In corpontist networks, there are multiple societal actors, sometimes with conflicting 

policy preferences and interests. In concertation networks, there is a single societal association that 

holds a monopoly position. Finally, sçtatc-dircctcd nctworks combine a highly autonomous and 

well-coordinated state with very weak or non-existent associational systems. In this type of policy 

network, state of'fïcials may simply make policy choices without consultation. Such networks are 

likely to be found in certain situations, such as during a cnsis, on issues surrounding an infant 

industry, or when the issue is horizontal and affects a wide range of societal acton that are not 

welI-coordinated. 

Environmental release 

Table 4-7 summarizes the resources of state and societal actors and the policy networks that 

have emerged. The Canadian policy network sunounding the issue of environrnental release began 

as a state-directed network. A capable state actor pondered how to regulate a technology that some 

of its own employees had already embraced. Meanwhile, a nascent plant biotechnology industry 

was just beginning to develop its own associational system. By the mid-1990s, the network had 

evolved towards a concertation network. The plant biotechnology industry was growing in 

economic importance and accumulating technical expertise. The state actor's capacity md potential 

for autonomy had been weakened through fiscal restraint and innovation in agricultural research 

and regulatory policy. Environmental groups have been consistently active in the policy 

community, but have remained at the rnargins. They have not succeeded yet in transforming the 

policy neh~ork to a more open, pludist variation." The weakening of state capacity in the mid- 

and iate 1990s may eventually transform the network into a clientele pluralist network. In the US, 

the policy network surrounding environmental release appears to have been a weak variant of 

concertation verging toward clientele pluralism. A a semi-capable state actor smiggled to respond 

to the demands of an increasingly organized group of researchers and developers, but also found 

"O One disiIlusioned representative of a Canadian environmentai group commented that AAFC / CFIA invites 
members of environmental and organic producers' groups just for ''whdow cires@". 
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itself wlnerable to the charges of environmental groups and changing political tides."' 

Food safety assessment 

The Canadian policy nehvork surrounding the safety assessment of genetically-engineered 

foods is also closest to a weak tom of concertation. Health Canada's capacity and potential for 

autonomous action has never been strong. It lias been weakened in the Iate i 990s by fiscai 

restraint. The food industry is not well-organized, but some of its firms do possess expertise 

required by state oficials. At times, it appears that much of the expertise upon which regulation is 

based originates fiom outside the country. The national consumer association remains an 

extremely weak member of the pol icy community, valued largely for its legitimacy-con fening 

properties. The weaknesses of key memben of the policy network suggests that it could become 

a clientele or pressure pluralist network unless intemal resources are shored up. The Amencan 

policy network on food safety is best described as clientele plunlist. The FDA lacks potential for 

autonomous action, particularly given a highly politicized context. While it has some capacity, 

policy choices have lefl it with little aurhority. Political support for its mandate was veiy thin at 

times dunng the 1990s. It also relies heavily on outside expertise on matters of food safety of new 

ingredients, given that the wealth of scientific expertise lies within the food industry. 

Labelling 

The policy networks surrounding the labelling of genetically-engineered foods in both 

countries appear to have been consistently pressure pluralist. Food labelling policy in general has 

focused on regulating the market and protecting consumers From misrepresentation; its evolution 

has been largely ad hoc. State capacity is limited by policy legacies and labelling's minor status as 

a policy instrument. In the US, consumer organizations have a higher level of organizational 

development, but are no match for the food or plant biotechnology industry associational systems. 

in Canada, the consumer organization is very weak and defers to industry even on labeiling issues. 

"' In 1985, Roger Salquist of plant biotechnology fum CaIgene (subsequently acquired by Monsanto) stated that 
there was 'împrecedented cooperation" among industry, resmhers, and sate officiais on biotechnology issues based 
on the "clear recognition on the part of al1 concemed that commercial exploitation of our present national position of 
biotechnology preeminence is vital to the firture h d t h  and growth of our industriai and agricuItura1 economy". See 
Salquist (1985). 
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Conclusion 

The categorization of Canadian and Amencan policy networks surrounding the issues of 

environmental release, food safety, and labelling reveals differing networks across the two 

countries in each case except labelling. Relatively closed policy networks emerged in the cases of 

environmental release and food safety in Canada, and initially in environmental release in the US. 

In bath countnes, the environmental .;elcase policy nctworks becme mon: divcrsc md lcss closed 

during the period examined for this case study . The Canadian policy network, which went from 

being a state-directed to a concertation network, was transformed by the relative decline of state 

capacity and autonomy and the increasing resources of the plant biotechnology industry. The 

transformation of the Amencan policy network, which began as a concertation network but quickly 

became clientele pluralist. reflected the inability of the USDA to counter pressures from the 

growing plant biotechnology industry and public interest groups. In contnst, the nature of the 

policy networks surrounding food safety and labelling remained constant dunng the same period. 

As of 1998, all three American policy networks were pluralist. Canada's labelling policy network 

was also pluralist, but its environmental release and food safety networks remained relatively 

closed. 

This categorization of policy networks is consistent with the degree of variation found in 

the discretion allocated to regulators and the scope of regulation through policy choices. The 

highest level of discretion and the widest scope of regulation is found in the Canadian policy 

response to environmental release. Canadian food safety regulators were also given a relatively 

high level of discretion, although the scope of regulation was somewhat more circumscxibed by a 

more detailed definition of the regulatory trigger than in the response to environmental release. 

These policy choices coincide with relatively closed policy networks in which the dominant state 

actor enjoys some capacity and the potential for autonomous action. Not surprisingly, state 

capacity and autonomy appear to be necessary conditions for policy choices that continue to 

contribute to capacity and autonomy. In the US, the policy response to environmental release 

provided a relatively narrow, and somewhat illogical from a nsk perspective, scope of regulation 

given the nature of the regulatory trigger. The discretion of regulators in conducting reviews is 

limited by the detailed critena in regulations that predetermine the extent of review. However, this 

review is mandatory for quai img products unlike the American policy response to food safety. 
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This latter response provides no discretion to regulators, since it is a voluntary regime. It leaves 

the scope of regulation ultirnately up to indushy. Industry makes its own determination of whether 

and to what extent a safety assessrnent is required and chooses whether to consult with regulatory 

officiais. These Amencan policy choices, which provide little or no discretion to regulaton, are 

arguably consistent with the clientele pluralist policy networks surrounding each issue. Once 

again, the degree of state capacity and autonomy withk a plicy network ~ p p e m  to t r ~ s l d e  

directly through io policy choices in a self-perpetuating fashion. Finally, labelling policy networks 

in both counnies have been pressure pluralist. These networks have contributed to virtually 

identical policy responses in the two countnes. These responses provide a narrow, albeit 

rnandatory, regulatory regime with no discretion for regulators. 

The nature of these six policy networks also is highly consistent with the policy legacies 

identified in Chapter One. The effect of policy legacies on state capacity and autonomy is 

consistent with the levels of capacity and autonomy exercised within the contemponry policy 

networks. Further, the contribution of institutionalized ideas to the authority and Iegitimacy of 

actors within networks, detemined by the balance between market-based and science-based ideas 

in the case of environmental release and food safety, also appears to have carried through to the 

1980s and 1990s. For example, policy legacies were most favourable for state acton for the case 

of environmental release in Canada. The policy network surrounding this issue has been the most 

closed of al1 six networks exarnined due to high state capacity and autonomy and the histonc 

dominance of science-based ideas combined with the concentration of relevant scientific expertise 

in the public sector. At least initially, the network protected and pnvileged state acton and 

researchers. Its transformation into a concertation network, however, is a reminder that policy 

legacies can be diluted and displaced. 

The transformation of networks illustrates the influence of policy boundaries. As Chapter 

Two demonstrated, innovation in agricultural research policy and the federal regdatory 

frameworks for biotechnology contriiuted to the ascendance and institutionalization of market- 

based ideas, backed by the popularity of technological neoliberalism. The challenge of these ideas 

diluted science-based ideas in the environmental release policy networks in both counhies and 

reinforced the market-based ideas of policy Iegacies in food safety and labelling. They expanded 

the original science / nsk focus of biotechnology regulation created through lab safety guidelines 
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to encompass the economic goal of competitiveness through innovation with a prefrrence for 

market-based instruments. Scienti fic expertise remained an important resource for policy acton, 

particularly within the Canadian environmental release and food safety policy networks and the 

American food safety policy network, as Chapter Five argues. However, the popularity and 

institutionalization of market-based ideas in agricultural research and regdatory policies and 

through the fedenl rcgulatoxy frameworks served to enhance the autliority and Iegitimacy of 

industry actors within policy networks. 



TABLE 4 - t  
b n r e s e n t a t i v e  soc ie ta i  nolicv c o m m u n i t v  members 

p l a n t  biotechnoloriv retzulation 
Canada and  t he  United States8 

CANADA 

AGRI-FOOD INDUSTRY 

Agr i cu l t u r a l  p roduce r  associat ions 
General 
Canadian Federation of Agriculture 
National Farmcrs Union 
Commod i ty  
Canola Council of Canada 
Canadian Grains Corncil 
Flax Council of Canada 

B i o t e c h n o l o g y  a s soc i a t i ons  
B lOTECana& 

F o o d  p roce s s ing  assoc ia t ions  
Food and Consuma Products MyiuFacturers of Canada 

Seed indus t ry  
Canadian Seed Trade Association 

PUBLIC INTEREST GROUPS 

Consumer  
Consumers Association of Canada 

Env i ronmen ta l  g roups  
Canadian Environmental Network, Biotechnology Caucus 
Canadian Institute for Envùonrncntal Law and Policy 

AGRICULTURAL RESEARCH COMMUN'ITY 
Canadian A@-Food Research Council 
Plant BiotechnoIogy Institute, NRC 
Research Brandi, AAFC 
Individual public and private sector scientists 

UNITED STATES 

AGRI-FOOD INDUSTRY 

Agricu l tura l  p roduce r  associations 
General  
Amencan Farm Bureau Feàeration 
National Family F m  Coalition 
Commodity 
Amcrican Soybean Association 
National Corn Growers Association 
US Grains Council 

Bio tec  hno logy  a s soc i a t i ons  
Biotechnalogy Industry Organization 

Food p roce s s ing  assoc ia t ions  
Grocery Manufàcîurers of America 
National Food Processors Association 

Seed industry 
American Sced Tradc Association 

PUBLIC INTEREST GROUPS 

Consumer 
Consumer Policy Institute, Consumcrs Union 

Envi ronmenta l  g roups  
Environmental Defcnse Fund 
Environmental Law Institute 
National Wildlife Federation 
Union of Concerned Scientists 

AGRICULTURAL RESEARCH COMMUNITY 
Agricultural Research Scrvict, USDA 
Board of Agriculture, National Research Council, National 
Academy of Sciences 
Individuai public and private sector scientists 
National Association of State Univcrsities and LandGrant 
Colleges 

'Given the diverse and fluctuating mcmbership of these policy communities, this list is not exhaustive. It focuses on active 
mcmbus and members that an representative of  theû sector. Identification of members of the policy community is h c d  
on severaI sources including participation in relevant legislative cornmittee hearings, media coverage, and asking actors 
about other prominent actors hvolved in the poIicy area 
Note that names used here are m e n t  as of 1998. Somc associations have changcd narnes during the pdod  s t u d i d  



TABIJE 4-2 
Evolution af ~ o l i c v  communities. 1973-1998 

1 9 7 5  
Medical Research Councii (takes lead in establishing 

committee to develop guidelines for rDNA 
research, which issues guidelines in 1977) 

Coopention from the National Research Councii, the 
Ministry of State for Science and Technology, 
AgricuItttre Canada and Heafth and Welfare Canada 

1983 
Interdepartmental Committee on Biotechnology 
Science Council of Canada (publishcs discussion paper: 

ReguIation of Recombinant DNA 
Reseruch: A Trinational Study) 

National Biotechnology Advisory Committee (established 
by the federa1 government) 

1 9 8 4  
Canadian tnstitute of Environmental Law and Policy (held 

conference on environmental implications of 
biotechnology) 

' These dates are based on information from documents and 
interviews. The dates are sometimes approximate, 
according to the accuracy of personal rccollections. These 
dates usually refiect the first time an organization took 
action such as issuing a document, estabIishing a 
committee, testifying at a committee hearing, or consulting 
with state officiais, An asterix indicates that the 
organization is no longer active on issues emerging from 
plant biotechno1ogy. This Iist is nat exhaustive, but is 
intended to represent the entry of key types of poticy 
community members. 

UNITED STATES 

1 9 7 3  
(Focus on safety of rDNA lab research) 

Researchers 
National Institutes of H a l t h  (NIH) and orher research 

kcding qczcies 

1 9 7 4  
NIH issues guidelines for [ab research 

1 9 7 7  
Foundation on Economic Trends established (founded by 

Jeremy Rifkin, critic of genetic engineering) 

1 9 7 9  
DuPont (becomes involved in biotechnology as a tine of 
business) 

1 9 8 1  
*Industrial Biotechnology Association created (now 

Biotechnology Industry Organization) 

1 9 8 3  
*Environmental Policy Institute (Jack Doyle, publishes 

AItered Harvest in 1985) 

1 9 8 4  
*Agacetus 1 Cetus (biotechnology firm) 

(now part of Monsanto) 



CANADA UNITED STATES 

1 9 8 5  
Interdepartmental Sub-Group on Safety and Regulations 

1 9 8 6  
Monsanto Canada 

1 9 8 7  
industrial Biotechnology Association of Canada (created) 
Agricultunl research community 

(AAFC begins consultations) 

1 9 8 8  
Canadian Seed Gmwers Association 
Canadian Seed Tnde Association 
Dow Elanco Canada (now Dow AgroSciences) 
DuPon t Canada 
Food and Consumer Product Manufactuters of Canada 
Hoechst Canada (now AgrEvo) (CARC conference) 

1 9 8 9  
Consumers Association of Canada (issued staiement of 
pri nci ples) 

1993 
AGCare (Ontario) 
Canadian Envimnmentai Network 
Canadian Fedcration of Agriculture 
Canadian HonicuItunl Council 
Canadian Organic Gro wcrs 
Canadion Society of Agronomy 
Ciba-Geigy (now Novartis) 
CounciI of Canadians (Focus on Codex and BST I BGH issue) 

1 9 9 4  
Canola Council of Canada 
National Fedention of Consumers of Quebec 

1 9 9 5  
Canada Grains Councii 

1985 
*Environmental Law lnstitute (Margaret Mellon) 
*Association of Biotechnology Companies created 

(now merged with IBA under BIO) 
Amencan Chernical Society 
Calgene 
Ecological Society of America 
Monsanto 
iMycogen 

1986  
Amencan Society for Micmbiology 
Committee for Responsibie Genetics 

1987 
Environmenial DeFense Fund. Rebeccn GoIdburg. 
National Wildlife Fedcration. Margaret Mellon 

1988 
Consumers Union (initial focus on BGH IBST') 

1990 
Northrup King 
Pioneer Hi-Bred 

1 9 9 1  
American Setd Trade Association 
(formcd biotechnology committee) 

1992  
National Food Processors Association 
(formed biotechnology committee) 

1993  
US (Feed) Grains Councii 

1994  
American Farrn Bureau Fedention 

1995  
American Soybean Association 

NaturaI Law Party 

1 9 9 7  
National Corn Growers Association 



TABLE 4-3 
Recent evests in the riobal alant biotechnolow industrv 

AgrEvo 
1 9 9 4  Established as joint venture between Hoechst AG and Schering AG 
1 9 9 6  Acquired Plant Genetic Systems (Belgium), p la t  biotechnology finn for $673-miIIion (US) 
1 9 9 7  Acquired Nunhems (Netherlands). fourth kgest  vegetable seed fim in world 
1 9 9 8  Acquired Cargill's North American hybrid seed business 

Dow Chernical 
1 9 8 9  

Company 
DowElmco established, joint venture benveen Dow Chernicals (60 per cent) and 
Eli Lilly and Company (40 per cent) 
Dow takes a majority sharc in Mycogen Corporation, an agricuttural biotechnology firm 
Acquired al1 of DowEImco ($900-million US) 
Renamed DowElanco to Dow AgroSciences 
Acquired al1 of Mycogen 
Established alliance with Performance Plants (Canada) 
Established Advanced AgnTnits, a ptant genetic clearinghouse 

Purchased 20 per cent of Pioneer Hi-Breda (world's largcst seed corn fim), 
cost of $1.7-billion (US), creriting a joint firm, Optimum Quality Grains 
Established research alliance focusing on wheat with John innes Centre, 
The Sainsbury Laboratory, and Plant 8ioscience Ltd. (England) 
Announced intention to buy temainder of Pioneer Hi-Bred 

M o n s a n t o  
1 9 9 6  Acquired AgncerusZ 

Acquirrd 40 per cent stake in DeKdb Genetics, large seed corn finn 
1 9 9 7  Acquired Holden's Foundation Seeds Inc.. a family-owned Iowa seed corn fim 

at cost of $1-billion (US) 
Acquired Calgene, plant biotechnology firm 

1 9 9 8  Acquired rest of DeKaIb Genetics for $2.3-billion (US) 
Acquired Delta & Pine Land Co. , Cotton secd firm for $I.&billion (US) 
Announced, then called off merger with Arncncan Home Products. valued at %33.&biIlion (US) 
Acquired Cargill's seed operations in Central and Latin Amenca, Europe, Asia and Africa 
for $1.4-billion (US) 
Merger of Monsanto and Pharmacia & Upjohn is completed, crcating Pharmacia Corporation. 
Agriculhirat business of the Company continues under the Monsanto name, as a subsidiary. 

Novar t i s  
1 9 9 6  
1 9 9 7  

Created thmugh merger of Sandoz and Ciba-Geigy3 
Novartis Seeds created through merger of Ciba Seeds and Northrup King (owned by Sandoz) 
Acquired Mertk & Co., Inc.'s Crop Protection business 
Novartis Research Foundation announces plans to invest $600-million (US) for research on 
plant genomics, including creation of Novartis Agricultural Discovery Institute 
(NADI) in California, with team of 180 researchers 
Novartis spins off Novartis Crop Protection and Setds Business to merge with Zeneca 
Agrochemicals (owned by AstnZeneca) to form Syngenta. Novartis retains approxirnately 
60 per cent ownership. 

' Pioneer bought the Canadian plant biotechnology firms Allelix Crop TechnoIogies (1990) and Biotechnica (late 1980s). 
' Agracenis was originally cilled Cetus Madison when founded in 1981 by Winston BnU, a university scientist. In 1984, 
Cetus set up a partnership with W.R Grace and Co, renaming the fin Agmcetus- [n 1990, W.R. Gmce bought Cents' stake- 
' Ciba-Geigy acquired Funk's in 1974 and Sandoz acquired Rogers Brothers in 1975 and Northnip King in 1976, giving 
both firms significant stakes in the US corn hybtid seed industry. 



TABLE 4-4 
Overview of maior d a n t  biotechnalo~v firms 

l 
I 

1 . HEADQUARTERS 
1 ; Dow AgroSciences .hdianapol.is, US 
' ( 1 9 9 7 - 9 8 )  

, GLOBAL, SALES 
. $2-billion (US) 

. HEADQUARTERS 
DuPont (1  997-98) Wilmington, US 

GLOBAL SALES 
. $45-billion (US) 

A .  

HEADQUARTERS 
Monsanto (1998) St. Louis, US 

CL,OBAL SALES 
$8.6-billion (US) 

BEADQUARTERS, 
Vovartis (1 998) Basel, Switzerland 

..GLOBAL SALES 
$21.3-bilIion (US) 

# COUNTRIES 
.70+ 

$400-million+, (US) 

. #  COUNTRIES 
1 oo+ 

-GLOBAL R&D 
. $1.3-billion (US) 

tota! R8tD 

. . 

-GLOBAL R&D 
,, 12 ger cent of-sales 

EMPLOYEES 
8658 

4 

EG OF PRODUCTS 1 

4 

. HT soybeans, canota, corn 

EG OF PRODUCTS 
Oi lsceds I 

I 

! 

, EMPLOYEES 
84000 l 

4 

- EG OF PRODUCTS l 

i 
Whent, oilseeds, corn 

EG OF PRODUCTS 1 

l 

HT and IR emps: Cotton. cana( 
soybeans, potatoes I 

.EG OF PRODUCTS 
IR crops, corn, soybean, 
alfalfa 

R=insect resistant . I 
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TABLE 4-5 

Polirv ~ re fe rences  of representative golicv communitv members, Canada and the United StatesL 

Regulatory Principles 

A 1. Regdation should be product-based. 
B 1. Regulation should be process-based. 

A2. Existing institutional structures and statutory authorities are adequate. 
B2. New institutional structures and new statutory authorities should be established. 

Role of Science 
A3. Regulatory decision-rnaking must be based on science. 
A4. Risk analysis is an appropriate policy instrument, 
A5. The scope of ~gulation should be restricted to science-based issues. 

B3. Regulatory decision making should includc socioeconornic. cnvironmentaL. and ethical concerns within its scope, 
a1ong with scientific decision-making. 

Competitiveness 1 Internationalization 
A6. Regulation should not unduly hamper competitivcness or prevent products from moving in a timely way 10 market. 
A7. Regulation should be designed to protect market acccss. 
A8. Regulation shouId be based on. consistent with, or hnnnonized with international standards. 

L a b e l l i n g  
Ag. Label on1y for health and safety purposes / significant compositional changes. 
B4. Mandatory Iabelling of al1 foods with genetically-cngineered ingredients. 

View of Agricultural Biotechnology: Benefits vs Risks 
A 1 O. Agricul tunl biotechnology promises significant benefits that ou tweigh the l i  kely risks. 
BS. Agnculwral biorechnoiogy posa potcntially significant and imvenible risks; the precauiionary principlc should be 
applied. 

' These prefmnces are simplified for the sake of illustrating the degree of consensus and the polarization of viewpoinu 
within policy communities. More nuanced descriptions can be found in the text of Chapter Four. 
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TABLE 4-7 

Plant policv cornmu ni t ies and ~ o l i c v  network3 

INDICATORS OF STATE AUTONOMY AND CAPACITY 
Agency Insti  tu l ions Ideas 1 Mandate 
~ f ~ ~ )  H -> M M -> L 

CF'M (LI L L 
Hcalth Canada (L) L L 
Hedh Canada (FS) M H ->M 
USDA (ER) M M 
Fm4 es) L IM L 
FDA (LI M L / M  
ER=environmental release, klabelUng, FS=food safety 

Capacity 
H ->M 
M 
M 
M -> L 
L->M 
L / M  
M 

Interdepartmental 
H 
H 
L 
M 
L 
L 
L 

INDICATORS OF ORGANIZATIONAL DEVELOPMENT 

Interest Coherence Representation Resources 
L->M 
M 

Tota l  
L->M 
M 

Cdn biotechnology assn H 
US biotcchnology assn H 

Cdn producar assn 
US producer assn 

Cdn seed assn 
US seed assn 

Cdn food assn 
US food assn 

Cdn envtl gps 
' US envtl gps 

NIA 
MA 

Cdn consumer gps 
US consumer gps 

TYPOLOGY OF POLICY NETWORKS 
Environmental release 
State-directed -> concertation 
Concertation -> clientele pluralisrn 

Food snfety 
Concertation (weak) 
Clientele pluralism 

Label l ing 
Pressure pluralisrn 
Pressure pluralism 

CANADA 
UNITED STATES 



CHAPTER FIVE 
THE ROLE OF SCIENCE IN PLANT BIOTECHNOLOGY REGULATION 

Knowledge, including in the f o m  of scientific expertise, has long been acknowledged as a 

potentially v a t  source of political power. This chapter examines the roie of science in the 

development of the regulation of genetically-engineered plants. In North American political 

culture, science is a "world view" demonstrated by the widely-held and well-institutionalized 

treamient of the scientific method as an absolute and neutral source of knowledge.' Dnwing on its 

status as a world view, policy makers oflen translate science into a programmatic idea during 

policy making. The authoritative nature of science provides legitirnacy and can insulate policy 

choices From challenge.' The authority of science, used as a programmatic idea that provides the 

means to achieve policy goals, has the potential to exclude or marginalize "non-scientific" problem 

definitions, other programmatic ideas, and incompatible guiding ideas about alternative or 

additional policy goals. Further, invoking the authority of science cm pnvilege actors with 

scientific expertise and marginalize those who lack it. This potential ofien makes the 

characterization of science a central point of contention in debate over regulatory policy. This 

chapter examines the characterization of science in the case of regulating genetically-engineered 

plants by evaluating the extent to which science has been chmpioned or contested as a 

programmatic idea within policy communities and networks. 

The dominant characterization of science within policy cornmunities and networks cm 

range from totally neutral to highly contested. Its characterization can shift advantage arnong actors 

during efforts to propose problem definitions, policy instruments, and the appropriate scope of 

regulation. This chapter begins by outlining the starting points for the chancterization of science 

for the issues of environmental release and food safety.' These starting points emerge from 

societal attitudes in Canada and the United States toward science and from relevant policy legacies. 
' Goldstein and Keohane (1 993): 8-9, in clrissifjing ideas, define world views as those all-encomprtssing ideas that 
are deep l y-embedded within a culture and thus shape action and discourse. Examples include liberrilis m and scientific 
rationaiity. 
' Salter (1  988): 5- 10 discusses how science used in policy making is ofhm chmcterized as ideai science (hghty 
rational, objective, value-fiee), even though this "mandateci science" differs in severd ways. For example, it is meIy 
considered to be value-fke, independent, or authoritative in a final way; and is nrely peer-reviewed or otherwise 
scrutinized publicly. See also Jasanoff ( 1 990) on how regulatory science ciiffers h m  research science. 
This chapter combines food safety and labelhg as an issue for the purpose of examining the role of science 

because labelhg poticy in both countries is dependent on the operation of food safety assessment. Labelling is 
required ody for those products that pose health or safety concems, or vaxy significantiy fmm conventionai 
counterparts, as detennmed by the food safety assessment proces. 

267 
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It then discusses how strategies based on rhetorical debates, scientific uncertainty, and patterns of 

exchange have responded and contniuted to the characterization of science during policy making 

within policy communities and networks. This examination reveals both comrnon elements and 

variations across the issues of environmental release and food safety and between the two 

countries. [t concludes by examining how the characterization of science has changed over tirne in 

each case. The implications of the way in which science has been characterized are nimmarized 

according to the hypothesis that the characterization of science is related to the importance of the 

possession of scientific expertise in conûibuting to influence within a policy network. 

THE lNSTITUTIONALIZATION OF SCIENCE AND TECHNOLOGY 
AS GUIDING AND PROGRAMMATIC IDEAS 

Observers of North Amenca have argued that the pursuit of innovation and progress, 

specifically through the accumulation of scientific knowledge and technological development, is 

more of a core element of both North Amencan political culture and the larger socioeconomic 

context than in many other regions. The result is a longstanding and deeply-institutionalized 

cultural predisposition in Canada and the US to adopt policies favouring the development of 

science and to endone science-based regulation as strategies to secure public goods. George 

Grant, a critic of the "technological society", argued in 1969 that the US and Canada were the most 

advanced countries in technical achievement, so much so that: 

h moulds us in what we are ... in our actions and thoughts and imaginings. Its 
pursuit bas become our dominant activity and that dominance fashions both the 
public and pnvate realms.' 

As Grant viewed it, technology became deeply embedded in North Amenca because the continent 

lacked a history of ideas that could have provided significant impediments to its pmuit. Nonh 

Amerka adopted an empirical and utilitarian approach to technology which was intertwined with 

the compatible arguments of Calvinist Protestantism and liberalism.' These latter two sets of ideas 

were dominant in the early settlement history of North America. Both privileged individuals and 

thus implicitly endorsed empincism as a b a i s  for imowledge. Further, the pursuit of technology 

has been seen as the principal means by which to emancipate humanity. Finally, the challenges of 
' See Grant (1969) especiafly Chapter One, "ln Defence ofNorth Ameriu". This quote is from page 15. 
' Grant defineci Iiberaiism in this collection of essays as based on the centrai belief in the individuai's ability and 
freedorn to shape the world as desired (see page 114). See also Angus (1997), Chapter Four, for a discussion of 
Grant's writiugs on technology. 
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settling the largely uninhabited North Amencan temtory also encouraged a practical, rather than a 

philosophical, approach to technology: 

[North Americans] live then in the most realised technological society which has yet 
been; . . J e t  the very substance of our existing which has made us the leaders in 
technique, stands as a barrier to any thinking which rnight be able to comprehend 
technique fiom beyond its own dynamism.6 

In more recent times, the predominance of liberalism in North Arnerica also explains the 

appeal of a heavy reliance on science in regulatory policy making. Within a liberal democratic 

society, the limits that regulatory decisions may place on the fieedoms of individu& and firms 

require such decisions to be backed by a "clearly articulated rationale" which either reflects a 

societal consensus or is neutral, and thus "not seriously biased in favour of the values of one 

interest group against the values of otherç".' This requirement favours the image of science as a 

neutrai arbiter whose authority is unquestioned: 

[Neutral science] can arbitrate between competing views about social policy options 
by demonstrating which of these impose the greatest costs or nsks upon the society 
and generate the greatest compensating benefits and it can do so by appealing to 
empirically demonstrable data and principles of science universally accepted even in 
pluralistic society. Even if it cannot arbitrate among the dif5erent ends sought by 
different persons, it cm settle disputes about the meam to the achievement of those 
ends. if it cannot in the final analysis decide which policy option is the better one, 
it can still establish objectively the factual implications of each choice.' 

Canada and the US share a history of favouring science and technology, but a narrower 

focus on ment  decades of regulatory science reveals some notable differences between them.' 

These differences are evident in procedures of regulatory science and the relationships within the 

policy communities surroundhg regulatory policy areas. For exampie, in the US, there has been 

greater contestation of the authorîty of science, a greater @th of scientific expertise available for 

use in policy making, and a more significant attempt to open the use of scientific expertise by 

regulators to public scnitiny. 

Arnerican enchantment with science is arguably deep-moted: "Americans have respected 

science as much as they have woahipped democracy; the two, indeed, have been viewed as 

" Grant (1969): 40. 
Bnmk et ai. (1 99 1): 2. 
' Brunk et al. (1991): 2.. Iîaiics are in the original. 

There bas been much more written about the place of science and technology in Amencan political Me than in 
Canada, which makes the task of general cornparison somewhat difficult. The most useful Canadian-American 
comparative mdy to date, which examines differences in the d e  of science amss severd case studies, appears to be 
Harrison and Hoberg (1 994). 
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mutually reinf~rcing"'~. This public admiration of science, however, has declined since World War 

Two and the atom bomb, and particularly since the 1 WOs." In the latter half of the twentieth 

century, the Amencan public became more skeptical about the uses of science and dernanded 

greater accountability regarding public investments in the development of science. Further, the 

character of regulatory science was in flux throughout the mentieth century. 

n i e  .4merican federal govemment fint embmed the use of scientific expertise for 

regulatory purposes in the late nineteenth caitury. Initially, the relationship between regulators and 

regulated was one of opposition and hierarchy, reflecting the imbalance in the possession of 

expertise." By the 1920s, however, indusny began to equal govemment in its level of scientific 

expertise by hiring its own scientists. The relationship between the regulators and the regulated 

was ~ansformed to a "progressive partnership"." Govemment began to draw on scientific experts 

from both public and pnvate spheres for policy making purposes. The common punuit of science 

was expected to provide a nonpartisan bais  for the resolution of policy problems. 

This progressive pamiership came under challenge in the 1960s as the ideal image of 

science on which it was based was portrayed as a srnokescreen by American consumer 

organizations and investigative joumalists."l These challengers demonshated that science could be 

used, and often was, on both sides of a regulatory dispute. This challenge questioned the idea that 

science could provide absolute authority and certainty as a basis for policy decisions. Regdatory 

science escaped from the exclusive domain of scientific journals and governrnent documents to the 

media and sensational books aimed at popular audiences." This contestation of science reduced 

deference to scientists, which had been a prerequisite for the progressive partnership and the 

maintenance of a relatively closed policy community in food regulation. Since the 1960s, 

regulatory science in the US has become an exercise in evaluating competing cost-benefit (or risk- 

'O Smith (1996): 45-55, quote from page 50. See also Price (I965), Chapter One. 
l 1  This decline might aiso be tied into evidence of a more gened erosion of public confidence in, and deference to, 
established institutions and authorhies in North America See hglehart et al. (1996), Chapter Four. 
'' See Marcus (1994) for a lhorough anaiysis of the changing relationship during the nventieth century betweai 
regulators and the regulated m the US, focusmg on a case of food regdation. 
" This partnership, Marcus argues, was institutionalized, for example, in the 1938 Food. Drug and Cosmetic Act 
whose provisions were dependent on it. existence. This act strengthened the scientific nature of regulation and made 
it necessary for firms to have access to their own scientSc expertise. 
" Marcus discusses this development, but see dso Dicksoa (1984) and Jasanoff (IWO). 
l5 Ont such book was the 1970 cntical study of the Food and Dmg Administration, titled me Chernical Feasr, 
written by James S. Turner. 
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benefit) appraisals that highlight scientific uncertainty." It is characterized by antagonistic 

relationships in which individuals rely increasingly on rhetonc rather than science to win the day. 

Scientists are often viewed as one among many interest groups involved in a particular policy 

comrnunity, although they may still claim to be better able to interpret scientific data. In Canada, 

there is less evidence of this heightened contestation, stemming in part From fewer oppomuiities 

and resources for those who rnig!!~ heuel nich contestation. 

The US also diffen from Canada in the strength of institutionalized scientific resources 

available for use in policy making. The preeminent exarnple is the National Academy of Sciences 

(NAS), a non-profit group of scientists. The NAS received a mandate fkom the Amencan 

Congress in 1863 to advise the federal govemment on scientific and technical issues." It is 

descnbed as the "most influentid" scientific institution in the US and as "a premier body of 

eminent scientists who do the research and the leamed crystal-bal1 gazing that often determine 

national policies in a range of areas"." There has been no equivalent to the NAS in Canada. The 

federal Science Council of Canada, created in 1966 and eliminated in 1992, was not able to provide 

the same scope and depth of policy-relevant advice. Other likely candidates, such as the Royal 

Society of Canada, have not embraced such a role." 

Finally, the US moved much earlier and more substantially to open the use of science in 

policy making to public scrutiny. Since 1970s, for example, congressional measures have been in 

place that are intended to strengthen the quality of regulatory science and make the use of science 

more accountable to the public?' These measures were a response to the decline in public 

confidence in Arnerican regulato~y agencies, such as the Food and Dmg Administration (FDA) and 

the Environmental Protection Agency (EPA). These agencies were smiggling to fulfil their 

recently-increased mandates of complex social regulation. Occasional failures resulted at times in 

'' Marcus (1994) and Dickson (1984). Dickson argues that the cost-benefit approach was championed vigourously in 
the Iate 1970s and ewly 1980s by industry representative seeking to claw back gains made by advocates of social 
regdation in the 1960s and 1970s. The goal-was to introduce more of a market-based apprdch to regulation 
through the appraisal of costs and benefits. 
" The poiicy-reievant activities of the NAS are centered within the National Research Council, which was created in 
19 16. 

I 8  Doyle (1985): 364-367. 
l9 Dom (198 1): 41 -47 on the inadequacy of domestic scienhfic advice available to Canadian policy makers. 

Jasanoff (lgW), especiaiiy Chapter Three. These measures inc1ude the F r e e h  of Infirmation Act, adopted m 
1970, and the Federul Advisory Cornmittee .4ct, adopted in 1972. Hoberg describes these and other changes in the 
r e a h  of environmental policy as creating a new doctrine of piuraiist legalism. See Hoberg (1 992) and Hoberg 
(1997). 
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public scandals that eroded confidence. The increased need for science by these regulatory 

agencies, combined with new legislative provisions that gave the public more access to the courts 

on regdatory policy issues, brought regulatory science much more clearly uito public view. 

In Canada, there were initiatives to increase public participation in reylatory policy making 

in the 1990s. These initiatives were seen in environmental policy making, for example, through a 

move to multistakeholder consultations and increased public access to the courts through legislative 

provisions. However, in the case of environmental policy, there have been no institutionai 

changes on par with those that have occuned in the US since the 1 9 7 0 ~ ~  leaving the public with 

fewer tools to demand oppomuiities for participation in policy making." 

Policy legacies and the role of science 

Societal attitudes and the general chancter of regulatory science provide a context for the 

characterization of science with policy cornmunities and networks. W a t  may be more revealing is 

how policy legacies providing a starting point for that characterization as regulation on new issues 

begins. Both Canada and the US have historically made a strong public cornmitment to punuing 

agriculniral science which reflects a broader cultural predisposition to favour science and 

technology; however, the institutionalization of science as a programmatic idea vaned somewhat 

between the two countries in agricultural research and related regulatory policy areas pnor to 1973. 

As Chapter One has detailed, agriculture in Canada and the US has been pursued as a 

science for more than a century due to the establishment of extensive public agricultunl research 

systems. These systerns resulted in the ascendance and institutionalization of a "scientific" 

approach to agriculture." They encouraged the pursuit of the discovery of the "scientific laws" of 

agriculture, and the emergence of agriculnual scientists and their claims to be the exclusive source 

of a g r i c u h .  innovation. In the US, the creation of the public agriculhual research system "was a 

tacit acknowledgement by many that the institutionalization of agricultural science was the f m e r s '  

hope for the future"? A new division of labour was created, in which scientists produczd 

agricultural knowledge and producers applied it. in the US, agricultural scientists prornoted this 

new division of labour. They argued that producers lacked the necessary expetise and should rely 

" Hoberg (1 997). 
" See Marcus (1987) and Marcus (1985): 217-220, for an account of how this occurred m the US. 
'' Marcus (1985): 220. 
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on knowledge produced within the agricultural colleges and research stations? Thus, histoncally, 

science was strongly institutionalized as a guiding idea which pnvileged agricultural scientisis 

within agricultuml research and regulation policy communities. However, its adoption as a 

programmatic idea varied somewhat between the two countries. As Chapter One concludes (see 

Table M), the clearest difference between the two countries emerges in policy legacies in research 

policy and in the sale and use of new plant varieties. 

In Canada, these policy legacies resulted in a strong institutionalization of science as a 

programmatic idea. These legacies provided a foundation for a science-as-neutral charactenzation 

within the policy network that formed around the issue of environmental relerrse of genetically- 

engineered plants. As a result, science held the potential to rnarginaiize or exclude competing 

programmatic ideas and incompatible guiding ideas. The concentration of scientific expertise 

Further reduced the likelihood of legitimate contestation of the authority of science. The federal 

govemment played a dominant role and its relationship with the private sector was generally 

cooperative, resulting in a closed, consensual pattern of exchange. The corresponding American 

policy legacies provided more fertile conditions for the contestation of science within a policy 

community through the dilution of science with market-based programmatic ideas. n i e  dilution of 

science was encouraged by decennalization and increasing pnvatization of relevant s c i a  ti fic 

expertise. Further, the legacy of conflict between public and private research interests set the stage 

for a more adversarial style of regulatory policy making. 

In the area of food safety, market-based programmatic ideas have been more strongly 

institutionaiized through policy legacies than science in both Canada and the US, although science 

has been used to legitimate de ci si on^.^ The weaknesses of federal regulators in both countnes left 

the authority of science vulnerable to contestation. These weaknesses were a result of the 

fragmentation and shared jurisdiction between levels of government of responsibility for food 

safety regulation. They were exacerbated by scientific dependence on the private sector in the case 

" Butte1 (1993) also makes this argument. 
" The primary example is the GRAS (generally recognized as safe) regime for food additives in the US, established 
in the Iate 1950s. For a food additive used d e r  1958 to gain GRAS status and thus be exempt from Mer review, 
its safety must be demonstrated through scientific testing. Test results mus be widely disseminated w i t b  the 
scientific community so that tbey are common knowIedge among food scientists. ingredients used prior to 1958 
may gain GRAS statu through the former method, or through a substantiai histoiy of human consumption in the 
US or abroad Legal precedent has clarifieci that the criticaI point is not whether the substance is actually d e ,  but 
whether experts wodd agree that the substance is safe. Konvek (1986). 
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of the US, and on private, international, and foreign sources of expertise in Canada. However, the 

long history of cooperation between public and private secton on issues of food safety regulation, 

which resulted in relatively closed policy networks, helped to insulate regulators from contestation. 

THE ROLE OF SCIENCE: 
RWETORIC, UNCERTAINTY, AND EXCHANGE PATTERNS 

Rhetoricrrl battles 

When a technical regulatory issue becomes controveaial, rhetorical battles are often a 

central component of the policy debate. As part of these battles, claims are often made about the 

scientific merits of arguments used to justify policy preferences and choices. Such clairns lead to 

the common use of terrns such as "junk science", "sound science", "good science", and "bad 

science". The development of regulatory policy responses for agricultural biotechnology, 

including genetically-engineered plants, has been characterized by consistent use of the "rhetoric of 

scientific integrity" to establish legitimacy? The temptation to engage in this rhetonc is particularly 

strong for regulators who may hope to insulate their policy choices with the padding of authority 

that emerges from the ideal or neutral image of science, especially when they are under challenge 

fkom other members of a policy community: 

Faith in the power of expertise as an engine of social improvement--technical 
expertise which neither legislators, courts nor bureaucratic generalists presumably 
possess-has aiways been an important source of legitimisation for regulatoa, 
especially in Amenca;' 

The texm "boundary worK' captures a central goal of these rhetoncal battles: the attempt by 

actoa to draw lines between scientific and "policy" or "politicai" decisions by amiiuting certain 

charactenstics to science that make it both an exclusive and authoritative domain of knowledge." 

Jasanoff descnbes boundary work as the effort of scientists to post "keep out" signs to prevent 

:' This rhetonc is backed by cIaims of scientiftc authonty, neutrality, and rationaiity stemming From the use of 
scientifrc methods, inciuding peer review, dong with the credentiais of scientists. Stone (1 996): 2 17-2 18. 
'' Majone (1 997): 152. 
:' Gieryn (1983) details how scientists have attempted to distinguish scientific activities from non-scientific 
activities in order to gamer and then preserve scientific authority and autonomy. The discussion here widens the 
concept of boundary work to a!i participating policy community rnembers, not oniy scientists. See lasanoff (1 987) 
for other examples of boundary work in the case of regulation of carcinogens. The Mertonian norms of ided science 
(tniiversaiism, communalism, disinterestehess, organized skepticism) hold that no matter who undemirites scienafic 
activity and for what purpose, the scientist as an individual, by holcüng to those n o m ,  ensures that science remains 
pure and autonomous. As a red t ,  ifs integrity is unscathed. Kloppenburg IR (1988): 45, JasanofY(l990): 62. 
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non-scientists from challenging claims labelled as science? which in turn may determine whose 

voices are legitimate or authoritative. When boundaries hold, assessments by scientists are treated 

as authoritative bases for policy choices. 

Efforts to define policy issues as purely scientific problems c m  establish boundaries that 

marginalize or exclude non-scientists. Regulatory controveny is often characterized by competing 

problem definitions." Each definition may have different implications for the extent of the 

authoritative and legitimate participation of policy community memben. As Feldrnan and Milch 

found in their study of policy issues surrounding airports, the mere presence of technical experts in 

a policy community increased the likelihood that policy issues would be defined in technical ternis. 

It transformed what might have been a political debate "over conflicting values and perspectives" to 

a technicai debate unlikely CO serve the public interest and margmalized policy community members 

without relevant technicai expertise." Attempts to define a problem so to claim ownenhip cm 

provide a powerfùl political advantage in subsequent policy choices." 

Rhetoric and regulation of biotechnology 

In both countries, there is much evidence of the attempt by biotechnology proponents and 

regulators to cast the issue of biotechnology regulation narrowly as a problem of risk anaiysis that 

could be resolved largely by science. Throughout the 1980s and 1990s, biotechnology proponents 

championed the idea of "science-base&' regulation in public statements and regulators restricted 

their focus almost exclusively to technical issues. in Canada, for example, the scope of the two 

major multistakeholder consultation meetings sponsored by regulators was lirnited by organizers to 

scientific and technical issues.33 Similar tactics were cornmon in the US. The initial statement 

released by the Office of Science and Technology Policy (OSTP) in 1984 on its plans to coordinate 

z9 Jasanoff ( l99O): 23 6. 
'O See Linder (1995) for a case study of the discourse surrounding the issue of hedth risks of electric and magnetic 
fretds, in which five distinct problem definitions emerged. 
'' FeIdman and MiIch (1982), Chapter Five. 
" Ozawa (1991). 
" At the 1993 consultations on reguiating agricuItural biotechnology, agriculture department officia1 Brian 
Monissey (assistant deputy minister of the Research Branch) noted that the consultations intended to focus on the 
scientific data requirernents to assess the safety of a biotechnology products. These consuitations also indudecl a 
"speciai session on non-regdatory issues" during which ethical, socioeconomic, and other issues were discussed. 
Canada. Agriculture and Agri-Food Canada, Health Canada, and Environment Canada (1 993): 3. The 1994 
consultations on labelling were simiiarly designateci a '?technical" meeting. See Canada (I994b): 2. 
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biotechnology regulation noted that al1 of the agencies involved in regulation would base their 

efforts on "sound science"." Jasanoff argues that the leadership of the OSTP in biotechnology 

regulation showed that American policy makers had decided that it was an issue for experts and not 

appropriate for broad public participation: 

The object at every tum seemed to be to demonstrate that the mainstream forces of 
science-not activists like Jeremy Rifkin nor the assoned nay-sayers of the 
environmental movement-were in the driver's seat with respect to managing the 
emergent technology." 

Another form of boundary work cm often be detected in examining debates over key 

terms. These debates are not so much about setting lines between science and politics. Instead, 

they attempt to institutionalize tems that suggest appropnate measures in setting goals, methods, 

and the scope of regulation. The centml debate in regulation of agricultural biotechnology revolves 

around the degree of novelty of genetically-engineered products. From a scientific perspective, 

there is no debate on the matter of what is new about genetic engineering in terms of its theoretical 

potential in agricultural applications. In particular, genetic engineering, by enabling the transfer of 

genes between any species, vastly expands the inventory of genetic material available to scientists. 

Conventional methods limited scientists in terms of the choice of species between which genetic 

material could be transferred. The new techniques also capitalize on the ability to identify precisely 

which genes are responsible for which traits. These specific genes can then be introduced into 

exiaing plant varieties or animal breeds, for example, offenng the possibility of greater precision 

in genetic transfer than that achieved by older methods. These techniques have the potential to 

accelerate the Pace of genetic expenments and sometimes the scope of production of novel 

organisms. In sum, what is both most attractive and most alarming about genetic engineering is its 

potential to enable the creation of organisms that could not be produced without it. 

Despite agreement on the potential of genetic engineering as a technique, a rhetorical battle 

penists between proponents and skeptics about its degree of novelty that is so common that it is 

predictable. From the mid-1980s into the 1990s, this debate took place in various forms. It has 

been a fundamental issue despite its purely rhetoricd character because the degree of novelty 

accepted by replators provides the parameten for regdation. It suggeas the degree of risk that 

may result from the use of genetic engineering and the likely level of scientific uncertainty, and 

" United States. Executive Office of the President. Office of Science and Technology Policy (1984): 50858. 
" Jasanoff (1 995a): 3 1 5. 
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thus the appropriate degree of ovenight. The two sides of the debate neatly miror the polarization 

between biotechnology proponents and skeptics in Canada and the US. 

In the novelty debate, terminology is used as ammunition. The term %iotechnology" tends 

to be preferred by biotechnology proponents. It is arnbiguous on the question of novelty. 

Proponents argue that c'biotechnology", a term used before the twentieth cent~ry, '~ has been in use 

for a very long time. The tools of the "new" or "modem" biotechnology (Le., genetic engineering) 

are simply a logical extension, or evolution, of human activities in genetic manipulation that date 

back centuries to the earliest plant breeding efforts. Biotechnology is also as old as the 

fermentation techniques that allow the brewing of beer and making yeast breads, yogun, and 

cheese." In contrast, biotechnology skeptics who wish to underline what they see as qualitative 

differences in outcomes that may result from the use of the new recombinant DNA techniques tend 

to use the term "genetic engineering"." They point out that while the biotechnology industry 

argues that its products are not so new, they are certainly novel enough to be patented and 

otherwise protected through intellectual property rights." 

More concretely, biotechnology proponents have attempted to deemphasize the novelty of 

genetic engineering through the ''product - process" debate. This debate was most prominent in the 

mid- to late 1980s in Canada and the US as regulatory responses were being developed, although it 

was still occumng in the late 1990s. The "product, not process" position means that it is the traits 

of the products that should be the focus of safety 1 nsk assessments and not the use of a specific 

process that triggers regulatory review? A product-based approach minimizes discrimination 

against a specific technique such as genetic engineering. Most proponents, especially scientists, 

have favoured the product-based approach, while skeptics often endoned a process-based 

'%race (1  937): 2. 
See Canada. Agriculture and Agi-Food Cana& (199%) as an example, dthough this argument has become so 

cornmon that one can h o s t  predict its use by proponmts seeking to reassure skeptics. 
'' There are dso references, at times, to genetic modification and genetic aiteration, but genetic engineering best 
refiects the high technotogy and apparent precision of rDNA techniques. Proponents occasionaI1y refer to 
"geneticaiiy-enhanced" organisms. 
'' Canada. Agriculture and Agi-Food Caaada, Heaith Cauacia, and Environment Canada ( 1  993). This point was 
made by Brewster Kneen during a multistakeholder consdtation, but can be found frequentiy in statements by critics. 
'O There is a f&ly extensive history of product-based regdation in Canada and the US, including in cfie area of food 
safety and relativeiy few precedents of procws-based reguiation. One exception would be provisions regarding the 
use of irradiation on food products. 
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approach." To bolster their arguments, particularly in the US, proponents often have claimed that 

genetically-engineered organisms are not fundamentally different from organisms produced 

through more conventional means and thus do not pose unique risks. 

Scientifle uncertainty 

Beyond rhetorical battles, there have also been fierce debates over the actual scientific 

evidence underpinning regulatory policy choices and the ongoing quality of regulation." As in the 

rhetorical aspects of the debate, there has been much more public debate in the US than in Canada. 

Claims about the degree of scientific uncertainty surrounding nsks are at the core of this debate. 

The discussion here does not assess the ments of arguments about the degree of risk posed to 

hurnan health and the environment by genetically-engineered plants and other organisms, but is 

intended to demonstrate the presence of scientific uncertainty as a central aspect of this policy area. 

Virtually al1 regulation based on risk analysis is characterized by some degree of scientific 

uncertainty." It requires regulators to exercise discretion because rhere is a lack of conclusive 

evidence. Funher, in many cases, the techniques used in nsk analysis are still under debate and 

the science underpinning regulation is often in flux as research efforts are pursued. Finally. when 

scientists from various disciplines are engaged in the debate, their diffenng perspectives cm 

heighten the perception of scientific uncertainty. Such scientific pluralism is not new in agricultura1 

sciencesa, but it has likely proliferated in recent decades as newer fields of study such as molecular 

biology and ecology have emerged and grown in prominence. 

In the regulation of genetically-engineered plants and other organisms, the novelty of the 

products means that there is no historical tirneframe in which to assess the products. These new 

products are being assessed for hypothetical risks. The lack of experience has encouraged the 

strategy of cornparison to conventional counterparts through concepts such as "substantial 

equivdence" and "familiarity". For many aspects of risk assessment, there is a lack of adequate 

" This conclusion is based on pmonal interviews and published statemcnts. Not al1 proponents endoned the 
product-based approach, because some were concemed tbat it wouId result in a widet scope of regulation than a 
process-based approack Furttier, some biotechnology and food f kns  favoured a process-based approach as a methoci 
to bolsta consumer confidence in genetidy-engineered pducts. 
" See Hileman (1995) for an overview of the debates among scientisu. 
" Jasanoff (1 990). 
" For example, even in the earIy days of agricultud science, there was no consensus on exactly what it was and 
how it should be pursued. Marcus (1 987). 
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baseline information about conventional counterparts which complicates the task. Environmental 

release assessrnent is challenged by the cornplexity of ecosystems. Food safety assessrnent is 

challenged by the apparent impossibility of conducting controlled long-terni rxpenments on hurnan 

subjects and the dificulty of conducting feeding trials with animais with whole foods. Faced with 

significant challenges in reducing the hi& level of scientific uncertainty about the risks of 

genetically-engineered organisms, biotechnology proponents have emphasized what is already 

known about conventional counterparts and the growing body of knowledge about these novel 

organisms. For exarnple, existing scientific data on the characteristics of plants, nich as 

weediness, may be useful for the issue of environmental release. For the issue of food safety, 

there is an existing body of knowledge about major known food allergens, such as those found in 

wheat, milk, and peanuts; and about food toxins. 

Environmental release 

Since the early 1980s, the issue of the risks of widespread environmental release of 

genetically-engineered plants has provoked a vigourous scientific debate which has evolved 

slightly as new studies have become available." The risks debated have included the effects of 

insect-resistant plants on speeding the development of insect resistance to the incoiporated pesticide 

and on non-target organisms; gene transfer from genetically-engineered plants to wild relatives 

which could cause weediness; the proliferation of genetically-engineered varieties in uncultivated 

ecosystems which could alter the existing balance; and the impact of widespread cultivation of 

herbicide-resistant crops such as whether it increases levels of herbicide use and thus increases 

risks to the environment? 

In the mid-1980s as regdations were being prepared, the environmental debate in the US 

was particularly visible. nie debate took place both in scientific journals4' and more public venues 

" Examples of ment studies include Crecchio and Stohky (1998) which suggested that Bt plants may cause active 
Bt toxins to accumulate in soil; and Snow and Jorgensen (1998) which suggested that nansgenic ~ l l d  plants would 
be just as iikely to Nvive in the wild as their conventional counterparts. ïhis latter study contradicts arguments 
made by biotechnology proponents that geneticaily-engineered plants wodd be &ely to survive in the wiId 
' 6  Much has been written about the potential environmentai risks. See, for example, Forsyth (1998), Kareiva and 
Smrk (1994), Knmsky and Wrubel(1996), Rissler and Mellon (1996), Gotdbirrg (1990), and Hardy and Segeiken 
(1 998). See Table 1-1 which notes that in 1998, herbicide-resistant crops accolrnted for 49.5 miilion acres of the 
total of 70 million acres grown worldwide, or about 70 per cent. 

Examples include Sharples (1987), Davis (1983, Tolin and Vidaver (1989), Tiedje et ai. (1989), Miller (1994), 
and Snow and Palma (1997). 



780 
such as congressional hearinps? It revealed division within the scientific community and between 

federal regulatory agencie~;~ The Environmental Protection Agency (EPA) found itself in conflict 

with the Food and Dmg Administration (FDA) and the US Department of Agriculture (USDA) for 

several years, and under heavy criticism fiom some members of the extemal scientific 

community." The EPA's efforts to carve out an approach that focused more exclusively on the 

novel nsks of genetic engineering Iprocess-based approach) was heavily criticized by other 

agencies. One of the sources cited by opponents of the EPA's approach was a 1989 National 

Research Council report. This report recommended that risk assessment focus on the 

characteristics of an organism (product-based approach) and declared that the isks posed by 

genetically-engineered plants should not be any different than those posed by plants produced 

through traditional methods with similar traits.)' 

Concem within the executive office about the conflict among agencies and the resulting 

regulatory uncertainty resulted in the creation of the Biotechnology Science Coordinating 

Committee in 1985. This committee was intended to build scientific consensus among the 

agencies, but largely failed. The 1992 "scope" document released by the Ofice of Science and 

Technology Policy appeared to be yet another attempt to increase consistency across federal 

regulatory agencies. It was meant to bring agencies more closely into line with the executive7s 

preference for a product-based approach to biotechnology regulation relying on risk assessment." 

Scientists outside regulatory agencies also took differing positions. Presentations to 

congressional committee hearings in the early and mid-1980s illustrated the high degree of 

'' See, for example, United States. Houe Committee on Science and Technology. Subcommittee on Investigations 
and ûversight, and Subcommiaee on Science, Research and Technology (1 983), U.S. Congress. House Committee 
on Energy and Commerce. Subcommittee on Oversight and investigation (1985), U.S. Congress. Senate 
Committee on Environment and Public Works. Subcommittee on Toxic Substances and Environmental Oversight 
(19861, and U.S. Congress. House Committee on Science, Space, and Technology. Subcommittee on Natural 
Resources, Agriculture Research and Environment (1 988). 
' 9  See United States. General Accounting Office (1 986): 14 for an example of the competing scientific arguments of 
proponents and skepacs. Sciaitific uncertainty encouraged disputes over the proper defmitions of key replatory 
t e m  such as "genetic engineering", "mutagen", "paathogenTT, "plant pst", and "release into the environment". See 
United States. Department of Agriculture (1 987). See Krimsky (199 1) on debates among agencies. 
'O As of the late 1990sT rnembers of the American poiicy commtmity reporteci that relationships among the agencies 
were rnuch better and gaieraliy cooperative on issues of biotechnology regdation 
'' National Research Council(I989). See Chapter Six for recommendations and conclusions. 
'' The proposeci scope document noted that 'Tederai reguiatory agencies experiaiced unanticipatecl difticulty 
developing operationai definitions for regdatory purposes". United States. Executive Office of the President. 
Office of Science and Technotogy Poiicy (1990): 3 11 19. See United States. Executive Office of the President. 
Office of Science and Technology Poiicy (1992) for the finaI version, 
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uncertainty about the nature of the nsks and concems about the lack of regulatory capacity to 

assess them.53 Microbiologist Martin Alexander, at the time chairman of the Recombinant DNA 

Study Group of the EPA Science Advisory Board, underlined the fact that supposedly scientific 

arguments in the debate lacked evidence to support them: 

much of the discussion has resulted in a polarization of positions, and eminent 
biologists have frequently expressed views that are not based on howledge of the 
environmental sciences. It is surpnsing to listen to or read these discussions and 
see how little science there is to support such very strong views. Some of these 
individuals, who are unquestionably highly cornpetent in their own disciplines, 
believe that the probability of there being an undesirable ecological effect is 
absolutely zero, whereas others feel that the likelihood is almost 100 percent? 

Further commenting on the demands that were being made of scientists in developing nsk analysis 

for genetically-engineered organisms, Alexander commented that "we have no histories. You are 

asking, in effect, a scientist to predict the outcomes of a nonexistent field of speculation."" 

Another scientist at the hearing, ecologist Frances Sharples, noted that despite studies of past 

introductions, there was no way to h o w  ahead of time as of 1983 whether a given exotic variety 

would pose a problem? The perception of uncertainty was also heightened by the sharply 

contrashg views generally between rnolecular biologists and ecologists on the nature of risks." 

In Canada, there have been similar debates about environmental consequences, but rarely in 

more public amas such as legislative hearings. At the 1993 multistakeholder workshop organized 

by federal regulatory agencies, a few participants comrnented that there was inadequate scientific 

expertise within the agencies. They noted, for exarnple, that the department of agriculture did not 

" Further, more general concems about the adequacy of the USDA's efforts to create a regdatory response for 
environmental release of genetically-engineered organisms were r a i d  in United States. G e n d  Accounting Office, 
(1 986). Concems about the  ris^ analysis efforts of the USDA, FDA, and the EPA in biotechology regdation were 
noted in United States. General Accounting Office (1988). 
" United States. House Cornmittee on Science and Technology. Subcommittee on Investigations and Oversigh~ 
and Subcommittee on Science, Research and Technology ( 1 983): 9. 
j5 United Stares. House Committee on Science and Technology. Subcommittee on investigations and Ovenight, 
and Subcommittee on Science, Research and Technology (1 983): 54. 

United States. House Comminee on Science and Techology. Subcommittee on investigations and Ovenight, 
and Subcommittee on Science, Research and Technology (1 983): 28. 
" To generaiize, molsular biologists facus their work at the cellular level, on genetic traits, and on single 
organisms, while ecologists study the complex interactions of organisms. Moledar biologists tend to describe 
their work as very precise while ecologists stress the complexity of ecosystems. EcoIogists thus tend to be more 
sensitive to the possibility of environmentai risks, while rnolecular biologists see risks as minimal. See the debate 
between Shaxpfes (1987) and Davis (1987) as a prime example, wbich mcluded a claim by Davis that the expertise of 
ecologists was Iess relevant to risk assessrnent of the release of genetically-engineered organisms than that of 
population genetics, bacterial physiology (his own fieid), epidemioloey, and the study of pathogenesis. 
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have evolutionary ecologists on staff. It lacked a baseline of measurements of the environmental 

impacts of traditional crops. They argued that inadequate baseline data would make nsk 

assessrnent based on cornparison to conventional counterparts meaningless.'" 

In both countries, the rapid growth in the cultivation of genetically-engineered plants 

incorporating Bt, which began in 1996, became a central focus of the environmental release debate 

in the late 1990s.59 Environmentalists and the organic agriculturai industry argued that the 

widespread and constant use of Bt crops would result in quick developrnent of insect resistance to 

Bt and thus cost organic farmers one of their most valuable Pest control to01s.~' Other concems 

included the effects of Bt toxins on non-target insects such as beneficial insects and on soi1 

microorganisms and the possibility of gene transfer. In February 1999, the environmental g rog  

Greenpeace organized a petition in the US on the use of Bt crops. It called on the EPA, which is 

responsible for regulating pesticidal plants, to cancel al1 registrations for Bt plants." Some 

scientific consensus has developed that Bt crops may well hasten the development of insect 

resistance. In 1999 and 2000, regulators in Canada and the US introduced requirements for 

refuges (planthg strips of nonBt crops around Bt crops) which are intended to reduce 

development of resistance? 

" cariada. Agriculture and Agri-Food Canada, Health Canada, and Environment Canada (1993): 34-33. A Canadian 
plant biotechnotogy scientist aiso noted that consultation of ecologists by regulators couid have been done more 
thoroughly. Personai interview, Septernber 1998. 
'' Bt cmps have been genetically-engineered to cany insecticidal proteins called Bacillus rhuringiensis. In 1997, Bt 
crops of cotton, corn, and potatoes were being grown on more than six million acres in the US. Hardy ruid Segeiken 
(1998). 
" Organic f m e r s  have used Et proteins as a pest management too1 for decades. They apply it occasionally during 
the growing season by spraymg, as needed. 
6L Orgar~iations signing on to the petition included: the International Federation of Organic Agriculture Movements, 
the international Center for TechnoIogy Assessment, the Sierra Club, the National Family Farm Coalition, the 
Nationai Campaign Against the Msuse of Pesticides, the Orgaruc Crop tmprovement ,'\ssociaaon (Arkansas 
Chapter), Rural Advancement Fund InternationaI-USA, Caiifornia Certified Orgauic Fanners, the Center for Ehcs  
and Toxics, the hstitute for Agricdtural and Trade Policy, the New York Coalition for Alternatives to Pesticides, 
and the Texas Otganrc Growers Association Details available at Greenpeace's website: http-Jlwww.greenpace. 
or@-geneng/ [March 12, 19993. ï h e  Environmentai Defense Fund also submitted a petition in July 1999 calluig for 
the EPA to require refuges to protect non-rarget insects mtil more data is avaiiabIe on the effects of pollen from Bt 
corn on those insects. " The issue was stiU being studied into the year 2000. For example, the National Academy of Sciences (NAS) 
undertook a review of pesticidd crops in 1999, with the results expected in early 2000, intended to examine the risks 
and benefits of diese plans, to recommend res& needed to better assess the risks and benefits, and to examine the 
social and economic impacts of tbe US poiicy response, Details are available at the NAS website: wwwms.edu/. 
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Food safety 

Compared to environmental release, food safety assessrnent of genetically-engineered 

plants received relatively little public scrutiny through much of the 1980s and 1990s in either 

country. Arnerican public interest groups and organizations, including the Union of Concemed 

Scientists, the Environmental Defense Fund, and Consumers' Union followed the development of 

the American policy response. FDA regulators. however. provided very few oppomuiities for 

public debate that might have highlighted scientific uncertainty. As detailed earlier in Chapter 

Three, the FDA appeared to make a concerted effort through much of the 1990s to keep the issue's 

visibility very low. It did not pass any new regulations, held very few public meetings, and 

accepted comments on its policies, but never summarited or responded to them. Only in 1999, 

with growing consumer resistance and public awareness of the arrivai of genetically-engineered 

foods in the marketplace, did the FDA feel compelled to hold three one-day public meetings in 

which a broad spec tm  of groups and individuals were able to comment on its food safety and 

labelling policies. In Canada, as in the case of environmental release, biotechnology skeptics 

lacked opportunities and resources to bring the issue of food safety assessment firmly into public 

view until the late 1990s. In the late 1990s, the growth of consumer resistance overseas prompted 

organizations such as the Sierra Club of Cana& and the Council of Canadians to make the 

commercialization of genetically-engineered crops a higher pnority issue. Tactics included public 

demonstrations outside supermarkets. 

AIso in contrast to environmental release, the issue of food safety was arguably more 

insulated fiom the exploitation of scientific uncertainty. The longer history of food safety 

regulation in both countries facilitated claims of adequate expertise by regulators. These claims 

were backed by the presence of a relatively large scientific community in the US and intemationally 

that specialized in food safety issues such as toxicology and allergenicity? Databases on food 

toxins and allergens that already existed provided a more thorough baseline for risk assessment 

than any data relevant to environmental risk. Further, the food safety assessment issue avoided the 

" For example, the Institute of Food Tecbaologists, which has 28,000 food scientists as its memben, is 
headquartered in the US. The food regulation poiicy community also has a history of having ampIe opportunities for 
information exchange. Some examples dunng the development of more comprehensive regdation of food additives 
in the US included the Food, Drug, and Cosmetic Law Quarterly, which was first published in 1946; the creation of 
the Food Law Institute at New York University in 1949; and in 1950, creation of a Food Protection Cornmittee by 
the National Resmh Council (National ~ c a d e r n ~  of Sciences). See Marcus (1994). 



284 
same clash of scientific perspectives that occurred between molecular biologists and ecologists on 

the issue of environrnental release. 

Although the issue of food safety did not have the same public profile as environrnental 

release through the 1980s and 1990s, there are concems about the lack of knowledge regarding the 

long-term effects of human consumption of genetically-engineered food and the testing procedures 

used. For exarnple, the Environmental Defense Fund has noted that scientific snidies demonstrate 

that genetic engineering may cause unexpected and unpredictable effects in an organism, including 

changes in the levels of toxins." ûther concerns include the effects of using antibiotic-resistant 

market genes and the possible allergens that may be introduced into foods, due to the insertion of 

novel proteins whose allergenic potential is u . o w n  and is dificult, if not impossible, to test." 

The FDA's 1992 statement on the food safety of genetically-engineered plants clearly indicated the 

agency's own uncertainty through its terminology as in this exarnple: 

The agency beiieves that the use of host plants with a history of safe use, coupled 
with a continuation of sound agricu1tura.i praciice, will minimize the potential for 
adverse public health consequences that muy arise from increased levels of 
unknown or unexpected toxicants." 

in 1999, the Alliance for Bio-Integrity posted on its web site FDA documents demonstrating that 

some FDA officiais had expressed far greater uncertainty in intemal policy documents than that 

acknowledged in the 1992 statement and subsequent policy initiatives." FDA oficials stated, for 

example, that genetically-engineered foods posed àifferent nsks than conventional counterparts, 

including the production of unexpected toxins and allergens-a view not reflected in the 1992 

statement. 

In Canada, critics of food safety assessrnent have raised similar concems, although they 

have had few public venues. In January 2000, a group of independent scientists, academics, and 

O' Environmental Defense Fund ( 1 99 1 ), 
" Concerns are aIso raised in Nationai Wildlife Federation (1992). The allergy issue became one of the most 
prominent concerns in the 1990s. At the 1999 FDA hearings, scientists on both the proponent and skeptic sides of 
the debate generally agreed that the ability to test novel proteins for ailergenic properties that are not similar to 
existing known allergens, was still quite limited. See, for example, United States. Food and Dmg Administration 
(1 999% 1999b). -4 1996 report on food safety issues by a joint FAO-WHO workshop encouraged caution on the 
part of researchers workmg with gaies that couid be ailergenic and noted that more work was needed on the 
identification of allergens. See United Nations. Food and AgricuIture Organization (1996). 
" United States. Food and Dmg Administration (1992): Section VII (A), italics added. 
" These documents can be found at the Miance for Bio-lntegrity web site www.bio-integrity.org (Novernber 1999). 
The Alliance for Bio-htegrity launched a Iawsuit against the FDA's food safq and labeliing poiicy in 1999. 
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agricultural professionals formed "GE Alerf' for the purpose of sharing information with the 

Canadian public about the possible nsks of agriculhiral biotechnology. One of these scientists 

examined al1 of Health Canada's food safety assessrnent decisions posted on its web site. She 

concluded that the available information did not support the department's conclusions that those 

genetically-engineered food sources already approved were actually safe for human consurnption in 

terms of risks of toxicity and allergenicity." 

in sum, scientific uncertainty is a central charactenstic of the issues of environmental 

release and food safety. Through the 1980s and 1990s, that uncertainty was exploited far more on 

the issue of environmental release. Most of the exploitation was by biotechnology skeptics, aven 

their concems over rapid commercialization of genetically-engineered crops Proponents also 

argued, however, that if society waited for solid evidence biotechnology would never be 

developed. Other proponents have descnied concems raised on the bais  of scientific uncertainty 

as "almost entirely bogus", a smokescreen designed to prevent the introduction of a technology, "a 

metaphysical objection that is not grounded in sound science or legitimate environmental 

objectives", "intellectuaIly dishonest", and "extremely unreasonable"." A scientist who works for 

an Amencan environmental interest group acknowledged that scientific uncertainty regarding the 

impacts of genetically-engineered crops has decreased slightly since the mid-1980s, but argues that 

much uncertainty rernains?' 

The exploitation of scientific uncertainty has a long history in policy making" and the 

American political system appears to encourage the snategy more than the Canadian system. 

Jasanoff argues that in the case of biotechnology regulation, the involvement of seveml agencies 

and scientific cornmittees ensured that there would be differing views of nsks, leading to 

contestation? However, in the Canadian case, which has similar fragmentation of authority over 

" Fîaws in the process Uiclude feeding trials that test only the protein produced through genetic engineering, rather 
than the whole food; lack of longer tenn feeding triais; inconsistent standards across products, and a heavy reliance on 
assumptions and inferences rather than actual testing. Clark (2000). Clark is a professor at the University of 
Guelph. Heafth Canada responded to Clark's criticisrn by describing her andysis as misinformed and inaccurate. See 
httpd/wwwhc-sc.gc .ca/food-aliment/englishl~~bject~hovel~f~-md_ingrediait/healtti~cana&~tesponse-gmohtml 
[Febniary 29,20001. 

Persona1 interviews, September and October 1998- 
'O Personai interview, November 1998. 
'' For example, during debate prior to the adoption of the h t  food safety legislation in the US in 1906, the Iack of 
scientific evidence about food d e t y  concerns ailowed various groups to use scientific &ta to argue their preferences. 
Wood (1986): 190-191 
" Jasanoff (l99Sa). 
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biotechnology regulation, differing views of nsk have been less visible and there has been less 

contestation. This finding suggests that other factors beyond the Fragmentation of authority have 

been more important in conbibuting to the varying levels of contestation between the two 

countries. 

uicreasing levels of debate over scientific uncertainty and growing consumer resistance on 

both issues in the 1990s prompted regulators in Canada and the US to commission special reviews 

of some of their policies to shore up their credibility. In late Decembcr 1999, Canadian regulaton 

announced the creation of an independent expert panel on the safety assessrnent of biotechnology 

foods that was expected to issue a preliminary report within six months and a fuial report by late 

summer 2000. In the US, regulators announced reviews and public hearings of their 

environmental release, food safety, and food labelling policies in 1999. In July 1999, US 

Agriculture Secretary Dan Glickman announced that he would establish an independent review of 

the environmental release policy response." In 1999, the FDA announced three public meetings to 

ailow comment on its policies, suggesting the potential for revision. 

Patterns of exchange 

Resource exchange among policy cornmunity memben reveals dependencies and 

interdependencies within a policy n e ~ o r k . ~  If critical resources are scarce. either dificult to 

secure or generate, their allocation becomes that much more important in detennining relative 

power within a network." Memben who control scarce resources, such as technical expertise 

relevant to regulation, may be able to wield power over those who do not. They cm exchange 

expertise, for example, for the acquisition of "informationai allies" and legitimacy, and thus create 

a broader base of support for their policy preferences. Over t h e ,  exchanges may recur frequently 

" GLickrnan made several commimients at the time regarding the USDA's policy on agricultural biotechnology, 
including the establishment of regionai sites that would evaluate biotechnology products on an ongoing basis. See 
press release titled "Glickman Annomces Independent Review of USDA's Biotech Regdatory Process", dated 
September 29, 1999, available at http~/~~~,usda.gov/news/releases/l999/09/0383 [January 27,20001 and speech 
notes titled "New Crops, New Century, New Challenges: How WiU Scientists, Farmers, And Consumers Learn to 
Love Biotechnology And What Happens If They Dont?', delivered July 13, 1999, available at 
httpJ/~~~.usdagov/news/releasesI1999/0710285 [Janit;uv 27,20001. in September 1999, it was announced that 
the National Academy of Sciences wouid undertake the promised independent review and estabiish a standing 
cornmittee on agridturai biotechnology. 
'' Knoke et al. (1996): 4,8-9, 17-19 
'' Criticai resources often inchde relevant technical information, politid howledge, tangible (financial) and 
intangible (legitimacy) resources. 
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which can create or reinforce inequalities within a policy network: 

Access to resources and their exchange confer unequal positional advantages, 
which can be represented as the actors' locations either near the centers or on the 
peripheries of risource networks' social spaces. Actors who are well-connected to - - 
important other actors thereby gain i m p o k t  advantages through their access to 
flows of political resources. Acton at the network margins, whose ties connect 
them mainly to other peripheral actors, cannot tap sufficient quantities of quality 
political resources to participate effectively in collective  action^.'^ 

Without redistribution in the allocation of valuable resources, a policy network can become a stable 

structure of exchange patterns in which asymmetries of power permit a consistent group of state 

and societal actoa to dominate. Building exchange links with central actors cm move a policy 

cornmunity member closer to the centre of influence. Without its own intemal resources, however, 

it remains dependent. 

In developing regulation for plant biotechnology, the centrai mechanisms of exchange have 

been state-societal consultations, scientific workshops and meetings of advisory expert 

cornmittees, and informational coalitions intended to accumulate the highly-sought resource of 

legitimacy. These exchanges are intended to gather technical expertise and are used as a 

countenveight to the high level of scientific uncertainty." For example, regulators have organized 

consultations and scientific workshops to reinforce policy choices with the aura of legitimacy and 

expertise. At times, state officiais may need technical information held by societal acton; they 

may also solicit scientific recommendations but choose not to follow hem? State officiais 

themselves may provide technical information to other societal actors lacking in expertise which 

may resuit in endorsement. Further, societal actors often exchange informational and other 

resources among themselves, whether through informal contact that builds tacit alliances or 

Knoke et al. ( 1  996): 18. 
'' While bath countries have had legislative cornmittee hearings on the issues of biotechnology poiicy, these 
mechanisms have been a Iess imporrant means of exchange, primariïy because of the relatively minimai involvernent 
of eiected officiais through the 1980s and 1990s in biotechnology regdation. 
"As Brome (1988) argues in the case of Amencan agicultural associations, the complexity of much of policy 
rnaking ensures an ongoing role for societal actors, who may provide important knowledge about poticy problems 
and solutions. Jasanoff (1 990) notes that dthough many aspects of the use of scientific advisory cornmittees are 
formalueci in the US, agacies are rarely required to follow the conclusions of such cornmittees. 



through more formal coalitions." 

Consultations 

Canadian and Amencan regulators have differed somewhat in iheir consultation strategies 

on issues of agriculhirai biotechnology (see Table 5-1)." For the issues of environmental release 

and food safety issues! Arnerican replators relied more heavily on science-focused consultations 

such as scientific workshops and advisory cornmittees dunng the 1980s and 1990s. They often 

referred to these consultations in public statements and to scientific consensus generally to provide 

reassurance of adequate scientific capacity." For example, the FDA noted in 1995 that: "it is 

wWIde& accepted in the scienti$c cornmrrnity that a food denved from a new plant variety should be 

evaluated relative to other commercial varieties of the crop"." In 1999, FDA Biotechnology 

Coordinator Dr. James Maryanski stated, refemng to the agency's expenence in reviewing 

genetically-engineered food processing enzymes and pharmaceutical products, and to the 

experience of the Recombinant DNA Advisory Committee of National Institutes of Health in 

monitoring the lab safety guidelines of the late 1970s: "[the FDA] had a great deal of experience 

that we were able to draw on when the questions about modem biotechcology and its application to 

foods began to be posed to FDA.'" USDA officials made similar daims. For example, in 1984 

Dr. E.L. Kendrick, Chairman of the USDA Recombinant DNA Research Committee, in refemng 

" Fonnal coalitions on issues of agiculturai biotechnology regulation began to emerge in the late 1990s, mores so 
in the US than in Canada. Browne (1988): 167-190 argues that the growing use of coalitions within the American 
agn-food associational system responds to increasing fragmentation of authority and Muence in policy making. 
Coalitions reintegrate diverse groups with common interest., compensate for hadequate resources, and enhance the 
legitimacy of claims of representation. However, coalitions do not guarantee the richievernent of desireci results. For 
example, some organitcttions may fmd ttieir specific interests submergeci under the more generai po ticy consensus 
that acts to bind the codition. 
'O The importance placed by societal members of policy communities on consdmtions in legitimahng policy 
choices can be discemed in interviews. BiotechnoIogy proponents aimost unanimously agree that there have been 
relatively adequate consultations, while skeptics tend to emphasize the flaws in the consuitation procedures. A 
detailed discussion of consultations is available in Chapter Thtee, 
" There is continuing evidence of the use of this tactic mong  American regdatory agencies. For example, in 
December 1998, the newly-appointed FDA Commissioner, Dr. Jane Hermey, vowed to improve the science base 
withi. FDA in response to cnticism that the FDA was approving new products too quickly because it could not 
resist industry pressure. Henney is quoted at saying "1 believe that the discipline of science and a scientdic approach 
must gromd our decision-making." See Fox (1998). 
'' United States. Food and Drug Administration Center for Food Safety and Appiied Nutrition (1 995): 4, italics 
addPrl 
'' United States. Food and Drug Administration (1999a). 
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to the American public and private agriculniral research system, stated: 

We believe this vast network of scientific expertise, laboratones, and controlled 
environmental facilities, has indeed provided well for the nation in the past, and 
with Our careful planning and introduction of the biotechnology initiative, including 
genetic engineering, we will be able to continue to so serve the nation in the 
future .... the agricultural research cornrnunity has had a long and highly successhl 
history of developing the genetic components of plant, animal, and microbial life 
for the benefit of society and its environment broadly." 

in 1988, USDA oficials were still making statements to reassure the public that adequate expertise 

was available to underpin regulation: 

USDA recognizes the importance of maintaining the public's confidence in the 
biosafety of agricultural research. USDA has established the Agricultural 
Biotechnology Research Advisory Committee (ABRAC) to review the biosafety 
aspects of USDA-funded research projects on genetically engineered organisms 
before the projects move fiom the laboratory to the field. Compnsed of national 
experts in science, law, bioethics, and environmental policy, ABRAC's 
recommendations will assist senior agency officials in making science-based 
decisions on the safety of agricultural research involving biote~hnology.'~ 

In contrat, Canadian regulators were less preoccupied in the 1980s and 1990s with 

providing visible evidence of the bolstenng of their scientific capacity through consultations. 

Instead, they were intent in the mid- 1990s on broadening their traditional consultation patterns to a 

somewhat wider range of policy cornmunity rnembers through a few selective multistakeholder 

 meeting^.'^ This strategy suggests that their pnority was to increase the legitimacy of policy 

choices by "democratizingy7 the policy making process. Despite these Canadian efforts, Amencan 

policy community memben had more opportunities to comment on the poticy responses to al1 three 

" US. Congess. S m e  ~ o a e e  on Environment and hiblic Works. Subcommittee on Toxic Substances and 
Environmental Oversight (1984): 50. 
"This statement was made by Dr. Kenneth Gilles, Assistant Secretary for Marketing and inspection Services, [U.S. 
Congress. House Committee on Science, Space, and Technology. Subcommittee on Natural Resources, 
Agriculture Research and Environment (1988): 86 The USDA estabiished its mostiy interna1 Agnculhtre 
Recombinant DNA Research Cornmittee (ARRC) in 1976 to coordinate within USDA on biotechnology research 
issues. In 1988, AECRC was replaced by the Agricu1tura.i BiotechnoIogy Research Advisory Committee (ABRAC) 
which Bas comprised of fifteen extemal experts who met once or twice annuaily to discuss scientific issues such as 
environmentai risk. Young and Amer (1 996) and Fox ( 1 996). ABRAC was eiiminated in 1 996; its main 
contribution was to voIuntay research guidelines published by the USDA in 199 1. 
'"ee, for example, Canada. Agriculture and Agri-Food Canada. Food Production and Inspection Branch. Plant 
fndustry Directorate (1994b): 1, footnote 1, which summarizes some of AAFCTs consultations. Not everyone was 
happy with the use of multistakeholder condtations. The represenîative of a Canadian agri-food association 
compIained forcefiliy that the poor design of Health Canada's multistakeholder consultations prevented the 
development of consensus and allowed state officials to delay policy choices (Personal interview, Iuly 1998). 
However, one could also interpret this result as providing state officials with indation from societal pressures in a 
situation of weak capacity. 
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issues (environmental release, food safety, and labelling) in the 1980s and 1990s. There were 

fewer restictions on participation, particularly because of the fiequent use of the Fede~uf 

Register. " 

Regulators in both countries, however, have been cnticized for appearing to limit 

consultations. Canadian reguiaton have been described as restricting participation through their 

"carefully-rigged" and "invitation-only" multistakeholder consultations. These consultations were 

dominated by state officials. The scope of discussion was limited largely to scientific and technical 

i s s ~ e s . ~  For example, at the 1994 muitistakeholder workshop on labelling, questions to frame the 

debate were selected ahead of time by a technical steering cornmittee compnsed mostly of state 

officiais, along with a few agn-food industry representatives, a consumer association 

representative, and two professional dietitians. 

in the US, FDA regulators were also cnticized for not responding to comments solicited 

and providing few opportunities for public debate." On the issue of environmental release in the 

US, consultation has occurred pnmarily through forma1 procedures such as the Federal Regirrer 

publication process. Alternative means such as public meetingsw and scientific workshops have 

'' The Federal Register is used, for example, to pubIish reylatory proposais that invite comment and notice of 
public meetings or scientific workshops. The Canadian equivalent is the Cmah Gaiene. 
" As noted in Chapter Two, Canadian regulators dso received cornplaints about the development of the 1993 
regulatory fiamework for biotechnology which proceeded without consultations. A former state officiai noted that 
the lack of consultation meant that officials found themselves constantly defending and explaining the framework. 
The Fnmework was perceiveci as suspect because only govemment was invotved in its creation and al1 the 
stakeholders were critical of the process. Personal interview, Febniary 1998. Similar cornplaints about res t r ic~g  
participation and the scope of discussion were made by many members of the policy community about the 1998 
consuftations on renewing the Canadian Biotechnology Strategy, which only touched lightly on regulatory issues. 
S9 The three public meetings held in late 1999 appear to be a departure h m  the FDA's consultation strategy, 
although there were cornpIaints that the meetings restricted the nwnber of participants that could speak. Most were 
resmcted to two minutes of speaking time. FDA offîcids have noted, in their own defense, that they provided about 
ten opporninities to comment on their food saf'ety and labelling policies between 1984 and 1994. 

Some of these public meetings have been more educationd campaigns than consultations. For example, in 1987, 
the USDA launched a national informational awareness campaign, including four regional conferences, titied 
"Agricultural biotechnology and the public". These regionai conferences were CO-sponsored by USDA, land gant 
universities, state agricdture arperirnent stations, and the cooperative extension service. The asmosp here of the 
conferences wris described as a "milieu of openness and helpfûiness" by a USDA officiai. At the same time, the 
comment was made that officials from the USDA, the EPA, and the FDA had aiso met and exchanged views with 
industry, environment. groups, University rwearchers, state-lwd and local oficials, the media and individuai 
citizens. U.S. Congress. Houe  Cornmittee on Science, Space, and Technology. Subcornmittee on Naturai 
Resources, Agriculture Research and Environment (1 988): 87-88. 
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been used o~casionally.'~ The use of the Federal Register, while theoretically open to all, c m  have 

an adverse effect on groups with scarce resources. A representative of an Arnerican public interest 

group noted that it 'Yakes a lot of energy" to constantly monitor the FederaZ Register for 

opportunities to participate. She descnied the approach to consultation as 'Viey'll use what you 

produce if you c m  participate, and they'll go on without you if you're not there". In contrast to 

Canadian regulators who used mass mailings a few times! American replators rarely have taken 

additional systematic steps beyond the FederaZ Register process to inform policy cornmunity 

members of upcoming consultations or regulatory propos al^.^ There does not appear to have been 

any broad multistakeholder consultations in the US &in to the two held in Canada in the mid- 

1990~.'~ A representative of an environmental organization argued that multistakeholder fonuns 

are not favoured in the US because they are perceived by al1 rnemben of the policy cornmunity as a 

waste of time that uses up resources and do not force an agency to change its policy. 

Informational capacity and institutionalized information networks 

Possessing relevant information has always been an important resource for policy actors, 

but the growing cornplexity and technical content of many policy areas has heightened its 

importance." Within the agricultuml biotechnology policy cornmunity, a common tactic, 

particularly among proponents, has been to create informational coalitions and networks in the 

'' For example, in 1988, the USDA, the FDA and the EPA sponsored a conference on the scientific issues 
surroundhg the devefopment of transgenic plants. The purpose of the meeting was to obtain information on the 
types of piants behg developed and to discuss environmental and health issues, pnor to commercialization. U.S. 
Congres. House Cornmittee on Agriculture. Subcommittee on Department Uperations, Research, and Foreign 
Agriculture, (1 99 1 ). 
a2 Personal interview, November 1998. However, some members of public interest groups report good informal 
t h  with regulators that may result in the receipt of information by fax or telephone about upcoming events of 
interest. 
" However, the US does have the National Agriculturai Biotechnology Council, esmblished in 1988, which is 
supported by non-profit agriculturai research institutions, including severai universities. n ie  CounciI is intendeci to 
provide an open forum to discuss the issues of agicultuai biotechnology. It  ho1ds major annuai workshops attended 
by a diverse range of participants, publishes the results, and distributes them widely. One participant said that the 
NABC annuai workshops were a very good f o m  for discussion in the early years, but have been avoided more by 
industry representatives in recent years who feel that a favourable reguiatory regime has been secureci. As a result, 
the forum bas been marginaiized Petsonai interview. May 1998. 
9' For example, a ment  study of Canadian and Arnerican environmental groups found that these groups are 
increasingiy placing a priority on gathering, distriburing, and sometimes generating information, incIuding scientific 
information, ï h e  study concluded that the focus of interest group politics rnay mcreasingiy lie in battIes over agenda- 
setting, problern definition, and senhg boundaries on the range of appropriate policy options, as organizations see 
victory in these struggles as criticai components of success. Pierce et ai. (1992). 
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hopes of creating credible allies through the persuasion of providing information in an authontative 

manner.9' One of the most visible results of this development has been the '%roken-record"-like 

quality of the debate. Proponents and skeptics frequently repeat the same generic arguments. 

Proponents' efforts to build informational coalitions can be interpreted as an attempt to counter the 

exploitation of scientific uncertainties by biotechnology skeptics. Proponents have argued 

consistently that increasing educationai efforts for the public would greatly reduce coneoversy over 

the introduction of geneticaily-engineered organisms into the environment and the food supply." 

As a Canadian biotechnology association officiai stated in June 1996, the biotechnology 

cornrnunity has: 

atternpted to reach out by bringing up to speed the organizations in 
close contact with the consumer - medical and health care professionals, 
dietitian organizations, the National hstitute of Nutrition, the 
Canadian Consumers' Association as well as FNACQ and other consumer 
associations across the country - in an effort to bnng them up to speed 
to know what the contacts are, what the locations of the information 
are, so that they c m  then pass that information on to their 
c~nstituents.~' 

The Food and Consumer Products Manufacturers of Canada also reports working proactively with 

health professionais on biotechnology issues because they "don't understand the product and 

business impact? State officials have also included dietitians and nutritionists in their 

In the late 1990s, there was a proliferation of institutionalized information networks and 

more infornid informational coalitions active on the issue of agricultural biotechnology regulation 

" The Consumers' Association of Canada (CAC) pmvides an example of a policy community member with 
inadquate informational resources that became dependent on other rnembers and thus aligneci itseff with proponents. 
It is difficult for CAC to generate its own informational resources, unless one of its volunteers has the expertise. 
For example, the CAC produced a report on food biotechnology in 1995 for the National Round Table on the 
Environment and Economy, which relied heaviIy on goveniment and indushy sources, titled "Background Paper on 
Food Biotechnology in Canado". 
" One element of this strategy is to win over public opinion, outside of the paramerers of the policy cornmunity. 
Biotechnology firms and some agri-food associations have Iaunched information and education campaigns 
periodicaily, particuiarly in the US and Europe. For bodi biotechnology proponents and skeptics, this strategy has 
often incIuded the publication of books, reports, and other information resources. 

Statemem made by Rick Walter of the Canadian Innitute of Biotechnology, now part of BlOTECanada, at a 
meeting of the House of Cornons Standing Commiaee on Environment and Sustainable Development, June 4, 
1996. 

Personal interview, Juiy 1998. 
99 The Canadian Dietetic Assm-ation attended the 1994 labeliing conference, while representatives of Canada's 
Nationai hstitute of Nutrition attended b e e  consultations. 
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in both Canada and the US. These networks included the International Food Information Council 

(FIC) in the US, funded by a@-food fims and associations includuig the Arnerican Seed Trade 

Association and Arnerican Soybean Association; and, in Canada, the Nat ional Agriculture 

Environment Committee, AGCare, the Food Biotechnology Communications Network (FBCN), 

and most recently, a Canadian version of IFIC.lM In the late 1990s, the Amencan agri-food 

associational system came together under an informational coalition called "Ag For Biotech". later 

renamed the "Agricultural Biotechnology Forum" (ABF).'O1 The ABF b ~ g s  together many major 

organizations in the agri-food sector (including AFBF, NFPA, and BIO) and major biotechnology 

fims to develop consensus on policy preferences so to present a united voice to state of fi ci al^.'^ 

As noted in Chapter Four, biotechnology skeptics have also used informational coalitions, creating 

the Biotechnology Working Group in the US and the biotechnology caucus of the Canadian 

Environmental Network. in Canada, there is no evidence of an effort to create a coalition simiiar to 

ABF. However, there are reports of fiequent informa1 contact on agricultural biotechnology issues 

by many representatives of agri-food associations.'" 

'O0 Established in 1994, NAEC brings together farm groups and began to work on biotechnology issues in the late 
1990s. AGCare is an Ontario agricultural coalition that buses on environmental issues and became involveci in 
biotechnology issues in the mid-1990s. The FBCN, kickssrted by Monsanto Canada, was estabtished in 1993 to 
improve access to uiformation about biotechnology and contribute to accuracy in the debate. Participants state that 
it was established in part because members of the policy comrnunity feIt that state officiais were not providing 
enough information about biotechnology to the public. Meanwhile, the Canada Food information Council, which 
was just being established in Decernber 1998 under the leadership of Proctor and Gamble, is fundeci by agi-food 
firms. This initiative suggests the food industry in Canada believes it needs to strengthen its informational 
resources. The advertisement for an executive director for the council stated the council's intended goals to be 
"providing Canadians with science-based information about food, food safety and nuwition" and "to develop a smng 
network of Canadian and giobal partners with a shared interest in science-based decision making on food issues". 
Some concern has been expressed that the new council will operate as an "objectivdy-named propaganda machine" in 
cornpetition with the NationaI Institute of Numtion, *ch was established in 1985 as a joint effort among industry, 
government, health professionals, and the acadernic community. 
'O'  Participants estimate that the coalition couid grow to include as many as eighty to one hundred organizations. 
'O2 The codition's primary focus initially was on American participation in international activities that could affect 
market access, such as trade negotiations and standard-setting bodies such as Codex. However, participants say that 
it will also rnonitor developments domestically. nie coalition was fvst proposed and organized by the 
biotechnology indusay. Discontent among some members, including commodity associations, who felt the agenda 
was beîng set by the biotechnology firms, led to its overhaul in the fa11 of 1998 to ensure that al1 links within the 
agri-food sector were equaiiy reptesaited and shared the costs to ensure equality within the coaiition. The potentid 
for differing opinions resuited in the decision that the ABF wouid not be a fomal coalition with its own letterhead, 
so to ensure that the views of dissenthg members were not maccurately portrayeci. Personal interviews, 1998. A 
much smalIer coalition was forrned in 1998 among commodity associations in the US, incIuding soybean, cotton, 
and corn organizations, to work more intensively on issues that affect market access. 
'O3 Some associations. such as the Canada Graios Council, took a leadership role in the 1990s in encouraghg these 
contacts. 
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CONCLUSION 

The rhetorical battles that have accompanied regulatory policy making in response to the 

commercialization of genetically-engineered plants and other organisms have been part of stmtegies 

to institutionalize a characterization of science that suggests the proper scope of regulation within 

policy choices. Policy choices on the scope of regulation have implications for the Iegitimacy and 

wthority of the subsequent paticipation of membea of the policy nebvork. Proponmts haw 

downplayed novelty, emphasized benefits, minimized nsks, and championed a product-based 

approach. These arguments are intended to reinforce the position that existing scientific capacity in 

its current location is adequate enough, if not an authoritative means, to regulate the risks ansing 

fiom genetically-engineered products. The goal is to ensure that development of the technology 

proceeds relatively unimpeded, if not enhanced, by regulation. For skeptics, the goal has been to 

highlight the revolutionary nature of a technology that creates novel products which may also pose 

novel nsks and to encourage cntical scnitiny of projected benefits. Arguments about the 

inadequacy of scientific capacity conclude that more scientific studies are needed and that the ability 

to source independent scientific expertise must be improved.lW The intended policy implication has 

been a slow and cautious approach to commercialization or a moratorium on commercialization. 

Examining policy choices suggests at fint glance that proponents have emerged more 

victorious to date fiom rhetoncal battles in both Canada and the US in the 1980s and 1990s, 

although to varying degrees across issues and countries (see Table 5-2). Much of the language and 

rhetonc adopted by regulaton is a h  to that favoured by proponents, such as the far more 

cornmon use of the term %iotechnology" compared to "genetic engineering". Further, to varying 

degrees, policy choices in both countries seem designed to bolster clairns of adequate expertise, by 

building on existing regulatory activities rather than creating new institutional arrangements or 

drafting new legislation. In d l  four cases (two issues, two counnies), risk assessrnent relies in 

part on extrapolations from existing knowledge as well as on data requirements imposed by 

regulaton on developers. However, there are diffenng acknowledgements of the degree of 

novelty of geneticdly-engineered organisms across the two countries which are reflected in policy 

choices. 

Canadian regdators have explicitly recognized the novelty of genetic engineering in the 
'O4 References to "independent" scientific expertise generall y imply that the scientists providing advice have no vested 
interests in the progress of commerciaiization and thus can provide ;in objective viewpoint. 
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details of their policy choices, more so than their Arnerican counterparts. They incolporate the 

term 'hovel" in the regulatory triggers of "novel trait" and "novel food". They have adopted 

product-based nsk assessrnent approaches that also incorporate consideration of the method by 

which the product is created. In public statements, however, they have often downplayed the 

novelty ofbiotechnology. For example, the term %iotechnology" has been used much more 

fi-equently in govemment statements than "genetic enginee~g" to refer to these newer techniques 

and the industry they have spawned. Canada's officia1 defmition ofbiotechnology refiects this 

stance: 

the application of science and engineering in the direct or indirect use of living 
organisms or parts or products of living organisms in their natural or modified 
fo r rn~ . '~~  

This broad definition incorporates agricultural products developed both through traditional means 

and through techniques of genetic eng inee~g .  It provides no special treatment for genetic 

engineering or, put another way, does not discriminate against this new technology.lw 

Arnerican regdators at the USDA and FDA have been more forcefid than their Canadian 

counterparts in downplaying the novelty of genetic engineering. They have characterized it as not 

posing greater risks than other more traditional technologies. As a supponing argument, they have 

taken pains to stress the relevance of existing laiowledge for biotechnology regularion. The 1986 

coordinated framework for biotechnology regulation and the 1992 FDA policy statement, in 

particular, institutionalized the preferences of proponents to see the novelty of genetic engineering 

for the purposes of regulation minimized.'07 

In contrat to Canada, regulatory documents issued by the OSTP, the FDA, and the USDA 

do not offer a single govemment-wide official biotechnology defmition that would provide a 

coherent position on novelty. This discrepancy reflects the lack of successful coordination arnong 

agencies, the greater contestation of science in the American political system, and the varying 

vulnerability of the regdatory agencies within their respective policy networks. Agencies have 

'O5 Canada. Minister of Public Works and Govemment SeMces Canada ( 1997): 2 1. The deftnition cornes h m  the 
Cunatiiun Environmental Protection Act 
' O b  For example, in the regdations of the Seeds Act, the definition tbat "seed includes seed h m  biotechnoIogy" 
r d t s  m a i i  seeds, regardless of how they are produced, being reguiated the same way, and reinforces the product- 
baseci approach. 
'O7 Jasanoff (l99Sa) argues that the 1980 Supreme Court ruling Dimond v. Chakrabarry which found that a 
microorganism codd be patented thtough exisMg iaw provided additionai weight to proponents' arguments bat 
genetic engineering did not pose sufflciently novel risks to require new Iegislation. 
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differed in the attention their policy choices draw to the novelty of genetic engineering. For 

example, the FDA chose in its 1992 policy statement to focus on the terni "genetic modification", 

so to encompass al1 rnethods by which organisms might be altered genetically, including both 

traditional plant breeding and rDNA techniques.lo The USDA did not use the texm biotechnology 

in its 1987 regulations, but instead relied on the term "genetic engineenng" as "the genetic 

modification of organisms by recombinant DNA techniques". This decision is consistent with the 

exclusive focus of its regulations on genetically-engineered plants.'" 

The rhetorical victones proponents have secured in minimizing the novelty of genetic 

engineenng in some aspects of policy choices have not been suficient, however. to paper over 

scientific uncertainty. They also appear to contradict other aspects of policy choices, including the 

fact that these policy responses were provoked by the advent of genetic engineenng in the first 

place.'10 Further, exaggention of risks and benefits on both sides of the debate has encouraged 

wider public skepticism about the ability of regulators to manage nsks adcquately."' For example, 

proponents wanting to attract investment in research talked about the revolutionary potential of the 

technology and sought intellectual property nghts to protect their novel inventions, even while 

minimizing novelty for the purposes of regulation. The product-process debate in particular has 

failed to insulate genetic engineering fiom its inherent novelty. Of the two issues across the two 

corntries, the Amencan response to food safety concems can be arguably descnied as the most 

product-based. The others ail include more explicit consideration of the process in regulatory 

review. The USDA's response to environmental release does so most clearly through its 

regulatory trigger of genetic engineenng. One observer descnbed the product-process debate as 

"like a cat chasing its tail" rather than a clear dichotomy."' Despite al1 the rhetorical emphasis on 

product-based regulation, policy responses in the US have resulted generally in more stringent 
'O' United States. Food and Drug Administration (1 992). 
'O9 United States. Department of Agriculture (1987). 
"O It is somewhat ironic that some of the proponents of agriculturai biotechnology, including large plant 
biotechnology fkms Like Monsanto, encouraged regulators to develop policy responses to geneticallyagineered 
organisms because such policy responses were seen as heiping to secure consumer acceptance. These responses, 
however, have arguably aiso increased public concan about geneticaily-engineered organisms because of rheir 
precedent-setting nam. 
"' For example, ecologists woking in the areas of environmental toxicology and pest management commen~g on 
the debate surrounding environmentai risk stated that they were bewiidered both by the "astounding taies" of 
biotechnology skeptics, and by claims by indwtry that it "fùiiy understands the risk" and its "smug assurances ttiat 
genctic engineering is no different than traditionai plant breeding". Kareiva and Stark (1 994): 55, 

Personai interview, November 19%. 
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regulation of genetically-engineered products than those produced othenuise. In Canada, these 

policy responses have resulted in more stringent regulation of "novel" products, whether produced 

through genetic engineering or by other means. 

Styles of using scientific expertise 

Examining two issues across two countries allows some conclusions about whether there 

appears to be distinct styles of scientific expertise between counnies. Rem outlines an ideal 

typology of styles of using scientific expertise: adversarial, fiduciary, consensual, and corporatist, 

and a newly emerging style he calls mediative."' Using Renn's typology, the US environmental 

release case is most consistent with the adversarial style, while the relatively closed approach of the 

R>A verges toward a consensuai style. Canada's style for environmental release appears closest to 

the fiduciary style and its style for food safety is closest to the consensual style. Rem descnbes 

the ideai adversarial style as open to professional and public scnitiny in an environment where 

scientific justification is needed for policy choices; characterized by precise procedural rules: linle 

emphasis on personal judgments and reflection by scientists; and orîented toward producing 

evidence. A fiduciary style is characterized by reliance on institutional in-house expertise: a 

relatively closed circle of discussion, some mechanisms for public input but none for public 

control, and few procedural rules. It has a goal of producing faith in the system. Finally. a 

consensual style relies on expert judgrnent and scientific reputations. It is characterized by "closed- 

door" negotiations conducted by memben of a "club" and flexible procedural rules. Its goal is to 

produce solidarity within the club. 

These findings are somewhat consistent with the cornparison of Amencan and Canadian 

regulatory styles made by Harrison and Hoberg, with the exception of the Amencan food safety 

case."' They descriie the Amencan style as pluralistic, legalistic and adversarial; characterized by 

open conflict, reliance on generic p~c ip l e s ,  open debate over inherent value judgments, and more 

reliance on forma1 procedures for public participation. The Canadian style, in contrast, is 
"' Renn (1993, seeTable 1, p. 151. 
'" Harrison and H o b q  (1994), chapter nine. See also Ozawa (1991) and Brickman et al. (1985) on the use of 
science in the US ciuring regdation, These diffixences also extend to the processes by which lab safety guidelines 
and regdatory fiameworks were developed. In each case in the US, the process was visible and controversia1; in 
Canada, the debate occurred mostiy within the bweaucracy, with some coasuitation of the wider scientific 
community in the case of the lab safety guidelines. See Eddy (1983) on the style of the development of Iab safety 
guidelines in both countries. Growing contestation of science within the American food safety policy network in the 
late 1990s suggests, however, that it may be moviag toward a more adversarial style. 
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paternalistic, informal, consensual, and closed, with a preference for case-by-case review rather 

than reliance on gened p ~ c i p l e s  and more emphasis on science which permits greater flexibility. 

The regulation of genetically-engineered plants confirms some country-specific differences in 

regulatory styles, but the exception of the American food safety response underlines that the closer 

examination of the use of science within policy networks cm reveal important sectoral differences 

within count~ies."~ 

Revisiting the hypotheses 

Table 5-3 mrnmarizes how the characterization of science has changed over time within the 

policy networks surroundhg the issues of environmental release and food safety in Canada and the 

US. The potential for variation is caphired in Linder's five-part classification (see Table 51).'16 

As the degree of contestation increases, the possibility of maintaining the characterization of 

science as neutral diminishes within the policy network, especially when there is inadequate 

scientific consensus underpinning policy choices. While contestation increased in al1 four cases by 

1998, it was a significant factor when policy choices were made only in the case of environmental 

release in the US. In that case, the weakness of scientific authority appears to have resulted in a 

compensating strategy of policy choices that institutionalized a higher degree of transparency and 

accountability through public notice and appeal provisions. In the other three cases, science was 

used ~ccessfully to marginalize and exclude other ideas. Policy choices conmbuted to the 

institutionalization of a relatively neutral characterization that protected a narrow. technical problem 

defmition and limited policy goals, and made no provision for public participation or accountability 

on an ongoing basis. 

For example, the Canadian policy response to environmental release, unlike the Arnencan 

policy response, made no provision for public comment penods or for public notification of 

"' Jasanoff (1990) concludes from case snidies rhat there is littie consistency across American regulatory agencies in 
how they use scienaf?~ advice. A scientist who works for an American environmentai organization also noted that 
while the USDA appeared to be open-minded in receiving scientitlc advice h m  the extemai scientific community on 
the issue of reguiating genetically-engineered plants, the FDA's use of its standing cornmittees appeared to 
somewhat manipulative. Personai interview, November 1998. 
'16 Linder (1995). 
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environmental releases.'" In responses to arguments that it has not acknowledged or incorporated 

ethical aspects of the issue, AAFC has countered that it has "aiways been sensitive" and 

?ecognizes its responsibility io participate in this important discussion". It also has argued that: 

... the existence and enforcement of regulations on products such as those denved 
from techniques of biotechnology are founded on societal ethics that human, animal 
and environmental safiety considerations are paramount when introducing these 
products into the marketplace."" 

This statement illustrates AAFC / CFIA's definition of "ethics" which appears to be based on a 

procedural cornponent of extensive consultation dunng policy making and equates ethics with a 

cornmitment to safety. 

In the case of food safety assessrnent in Canada, regulators were able to characterize 

science as neutral as they began to examine the issue due to the issue's low public visibility and the 

Iack of contestation within the domestic policy network. The science-as-neutrai characterization 

was insulated by the ongoing practice of regulators to tap inforrnally into expertise within industxy 

and academia and to use the recommendations of international institutions to back their policy 

choices. Funher, the separarion of administrative authority for food labelling fiom that for food 

safety insulated the latter issue fkom more "politicai" debates about consumer choice, unlike the 

institutional arrangement in the US. 

Contestation within the Canadian food safety policy nerwork was minimal until the late 

1 WOs, pariicularly given the alignment of the national consumer association with biotechnology 

proponents. In the late 1990s, as geneticdly-engineered foods entered the marketplace, 

controversy in Europe encouraged skeptics in Canada to debate the risks more visibly but they 

continued to lack opportunities and resources. The minimal contestation as of 1998 contributed to 

the institutionalization of a narrow, technical problem definition and the use of science as a 

programmatic idea, which were compatiile with broader economic goals such as international 

'" Early guidelme documents encouraged developers to notify immediate neighbours and cornmunities of fieId trials, 
but this provision was withdrawn in resporse to concem of deveIopers about the costs of public notification, 
especially for srnaller firms; the possibility of damage to test plots, as had occurred in other countries; and declining 
public requests for the information. AAFC has also argued that calls for a public comment period on every confineci 
release presume k t  reIeases pose a direct ridi when the regdatory process is intended to take care of these concerns. 
M c ' s  sutement ais0 clairned there no similar procedures in other jurisdition~~ although no specific examples 
were provideci. Canada. Wster of Public Works and Governent Services Canada (1 997): 32-33,36. CFIA does 
net- provinces about proposed releases, CFLA officiais state that public consultation occurs prior to decisions 
about regdation, rather than being an ongoing aspect of policy making. It is also pointed out that provisions in the 
1997 regdatory amenciments require developers to provide regdators with any new information about risks. 
"' Cana&. Minister of Public Works and Government Services Canada (1 997): 3 1. 
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competitiveness. This problem defmition and the reliance on science rnarginalized non-scientific 

ethicai and religious concems and the principle of consumer choice because food safety assessrnent 

underpinned labelling policy. 

Canadian regulators dealing with the issue of environmental release also began with a 

science-as-neutral characterization. This characterization was insulated initially by relatively strong 

in-house expertise given federal leadership histoncally in agriculturd research and plant breeding. 

and by policy legacies in the sale and use of new plant varieties which institutionalized science as a 

dominant programmatic idea. As in the case of food safety, Canadian skeptics had fewer 

opporttmities and resources for contestation compared to their Amencan counterparts."' The 

adoption of the Canadian Environmental Protection Act in 1988 and Canada's international 

commitments to environmental protection, including regulation of biotechnology, at the Rio 

Summit in 1992, however, provided skeptics with more of a foothold. Further, the beginning of 

environmental release of geneticaily-engineered plants through field trials in the late 1980s made 

skeptics' claims about hypotheticd nsks seem more concrete. Growing contestation encouraged 

AAFC regulators to use strategies to reinforce their authority through the mid-1990s. They 

bolstered guidelines with formal regulations and secured agreement frorn Environment Canada that 

the regulatory review in place was adequate for the purpose of environmental protection. These 

strategies helped regulators to maintain significant discretion and fiexibility in the scope of 

regulation through a vague definition of the regulatory trigger of 'hovel trait", even when other 

members of the policy network tried to narrow the scope of regulation by providing rigid 

defuiitions."* By the late 1990s, the acreage of genetically-engineered crops began to grow rapidly 

in Canada. Increased scrutiny of Bt crops suggested a reai likelihood of accelerated development 

of insect resistance and h m  to non-target insects. The contestation of science increased, creating 

an unstable balance between neutral and contested science within the policy network by 1998. 

The dominance of a neutral characterization of science in the Canadian environmentai 

release policy network during much of the penod of policy development prior to 1998 pennitted 

'19 Canadian skeptic Brewster Knem has argueci, for example, that science is oniy one way of knowing and that it 
shodd not only be the viewpoint of scientists that shouid be regardeci as "expert". Cana&. Agriculture and Agi- 
Food Canada, HeaIth Canada, and Environment Canada ( 1  993). 
''O Industry Canada, for example, proposed that regulations wouid specify which novel traits wouid fall under review. 
Regdators at AAFC noted in reply that they preferred to leave novel trait as a flexible definition, so that it could be 
applied and modifieci according to the accumulation of scientific information about new plant varieties. Canada 
~Minister of Public Works and Government Services Canada (1997): 32. 
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the adoption of a narrow, technical problem definition. While the goal of environmental protection 

is ostensibly institutionalized within the policy response, the provisions in place do not attempt to 

encourage or require developen to pursue products that could contribute to increared sustainability 

in agriculture or other more specific foms of social utility beyond the pursuit of competitiveness 

through innovation.''' The problem definition also excluded the economic concems of export- 

reliant comrnodity producen. They urged Canadian regulators in the late 1990s to make domestic 

regulatory approval of new plant varieties contingent on regulatory approvals in important export 

Regulators at the FDA also began with a neutral characterizarion of science when they took 

on the responsibility of food safety assessment of various genetically-engineered organisms, 

following the release of the 1986 coordinated fÎ-amework for biotechnology regulation. nie FDA's 

initial low-key response to the food safety issue was contested almost immediately through calls to 

clariQ its intended policy response; however, skeptics lacked oppomities to raise concems due in 

part to the FDA's decision not to adopt new regulations. The FDA attempted to use science as a 

programmatic idea in efforts to bolster the legitimacy of its response. For example, the centrepiece 

of its 1992 policy statement was a section providing scientific guidance to industry on conducting 

risk assessment of its new plant varieties. The 1992 statement institutionalized a narrow, technical 

problem definition that minimized, if not denieci, the possibility of increased nsks from genetically- 

engmeered foods. The reliance on science, as in the two Canadian cases, excluded concems 

stemming from ethical or religious beliefs. The pnnciple of consumer choice was also 

marginalized. 

Contestation of the science underpinning the FDA's response increased following the 1992 

policy statement on new plant varieties. FDA regulators were more wlnerable than their Canadian 

counterparts at Health Canada due to the general context of greater contestation of regulatory 

science in the American political system. They were also vulnerable because of their reliance on 

"' A representative of the Canadian institute for Environmental Law and Policy noted that the focus of regdators on 
technical issues has Ieft "significant questions" off the table, He argues that this is a resuIt of AAFC's position as 
an "inteiiectual monoiith" within the agricultural community and the "culture of scientific expertise" in Ottawa. 
Personal intenriew, Jdy 1998. Brewster Kneen has aiso cornrnented that when regulation focuses narrowly on risk 
assasment, l q e r  questions such as who wins and who loses, who is in controi, and whether there is there another 
way of proceeding that is more envhnmentaîiy fnendly, are pushed aside. Kneen (1 992): 173. 
lZz Personal interview, September 1998. This request was denied, at least initiaiiy, by regdatory officiais who said 
that such a rneasure would exceed their mandate. 
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outside expertise-a pattern consistent with policy legacies. These legacies included giving 

industry discretion on how to handle safety assessments of food additives and deferring to plant 

breeders histoncally on the food safety of new plant varieties. The FDA7s inability to marshal in- 

house scientific resources also exposed it to prevailing political winds which in the early 1990s 

were strongly in the direction of competitiveness and deregulation.13 The vulnerability of scientific 

authority within the American food safety policy network made the FDA's I RR2 effort io minirnize 

the labelling issue somewhat unsuccessful. By 1998, it was facing a lawsuit challenging both its 

food safety and labelling policies as the number of foods containing genetically-engineered 

ingredients in the marketplace rapidly increased. The growth of consumer resistance and 

contestation prompted it to hold three public meetings in 1999. This initiative, which was a 

significant depamire fiom previous consultation strategies, cm be interpreted as a perceived need 

to shore up the democratic legitimacy of policy making to compensate for the weakening of the 

scientific legitimacy of policy choices. 

Finally, the case of environmental release in the US stands apart because much of policy 

development took place when science was already highly contested within the policy network. 

Contestation emerged largely frorn court challenges of the lab safety guidelines for rDNA 

organisms in the early 1980s under the Mational Environmental Policy Act. These challenges 

highlighted scientific uncertainty about the effects of environmental release and created doubts that 

genetically-engineered organisms would be reguiated adequately. Congressional hearings attracted 

public attention. The sheer size and wealth of scientific expertise in the US ensured that there was 

plenty of vigourous debate. Like the FDA. the USDA attempted to bolster its poiicy response with 

scientific authonty by pointing to the extensive Amencan network of agricultural research as a 

source of relevant expertise. However, the agency was clearly vulnerable to political tides. This 

vulnerability was illustrated most clearly by the fact that its policy response changed three times 

between 1986 and 1997. It first announced that no new regulations would be fonhcoming and 

then issued detailed new regulations, only to later undertake two deregulatory initiatives. By 1998, 

'" The political pressures on FDA are evident in a May 21, 1992 memo fiom James B. Macke Jr. of the Office of 
Management and Budget on the FDA's 1992 policy statement, eight days before the statement was released. The 
memo made several comments on how the statement shoutd be revised to minimize concerns about, and references 
to, genetic engineering; to suggest that genetic engineering was a safer technology than older techniques because it is 
more precise (a point sornetirnes contested by skeptics), and to avoid mention of mandatory reviews. This memo is 
posted on the Alliance for Bio-integrity's web site: www.bio-integrity.org. 



303 
science became even more contested within the policy network as the Bt crop issue became highly 

visible with wamings about dying Monarch butterflies and other adverse effects. Lawsuits and 

petitions against the EPA added to public visibility and increased scrutiny of the USDA's policy 

response. 

To summarize, science was highly contested within the Arnerican environmental release 

policy network fiom the begiming, making it dificult for the USDA to rely on scientific authonty 

to justiQ and insulate policy choices. Attempts to use scientific authority through claims of 

relevant expertise and basing new regulations on existing regulatory activities have not been 

successful. The USDA institutionalized a narrow, technical problem definition focused on the 

plant Pest nsk of genetically-engineered plants through its policy choices. It excluded issues such 

as  impacts on the socioeconomic structure of the agri-food industry and on agricultural 

sustainability, in a similar fashion to the Canadian policy response. The design of its response, 

however, was not perceived by many othen in the policy network as logml from a scientific point 

of view.'" Its detailed procedural elements appeared to be a direct result of the USDA's 

vulnerability to societal pressures. 

Characterizations of science and the importance of scientific expertise 

This dissertation has also hypothesized that how science is characterized within a policy 

network determines how important the possession of relevant scientific expertise is to the influence 

of policy comrnunity members on policy choices. A dominant neunal characterïzation of science 

was expected to result in scientific expertise acting as a dividing line between policy community 

members, regardless of other resources. Further, a concentration of scientific expertise was 

expected to increase the likelihood of a closed policy network. Stable patterns of scientific 

information exchange within policy networks would reveai infonnational deficits and dependencies 

that further enhanced the power of those with scientific resources. In such a situation, those 

without scientific resources would leave to othen the creation of scientific consensus to underpin 

policy making. They might choose to endone the policy preferences of those with scientific 

expertise and thus expand the consensus and increase its legitimacy, or to refbte it. However, they 
"' These observations are based on the lack of fiexibility and discretion given to regdators to a&pt to new scientiflc 
information, how the regulatory triggers exclude some geneticallyagineered plants and thus may not adequately 
cover novel organisrns as mtended to reduce risks. Personal interviews with American policy community members. 
See also Bastian (1990) on how the USDA narrowed its probfem definition. 
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could not contest the dominant scientific consensus legitirnately or forcefully without an adequate 

alternative scientific consensus. Conversely, when science is strongly contested within a policy 

network, then scientific expertise would not be expected to be a decisive factor in determinhg how 

successful policy network members would be in s e c u ~ g  the incorporation of their policy 

preferences within policy choices. Policy networks characterized by contestation should be more 

accessible to those without expertise and are more likely to be pluralist in nature as long as the 

allocation of other important resources is not highly concentrated 

Of the four cases examined in this chapter, the possession of relevant scientific capacity 

should be an important factor in conrnbuting to whose policy preferences were reflected in policy 

choices in al1 except environmental release in the US if the hypothesis presented earlier is to be 

demonstrated. In this latter case, science was consistently highly contested. l3 Table 5-5 combines 

the location of scientific resources within the policy network with the nature of the policy network 

for each case as discussed in Chapter Four. While it is often difficult to quanti@ scientific 

resources, it is possible to identify where a notable amount of relevant scientific expertise cm be 

found Table 5-5 demonstrates a correlation between the allocation of scientific expertise and the 

nature of the policy network. The most closed policy network, found in Canada on the issue of 

environmental release, corresponds with the greatest concentration of scientific expertise within the 

federal public sector. Over time, as the plant biotechnology industry grew in resources and 

relevant expertise, the policy network moved toward concertation. Weak concertation policy 

networks are found in the case of food safety in Canada and environmental release in the US. In 

the former case, expetise was somewhat decentralized and the relatively small pool of domeaic 

expertise encouraged substantial reliance on the fmdings of international institutions. In the latter 

case, expertise is also decentralized including some in the pnvate sector. Regulaton had relatively 

little relevant expetise beyond efforts to monitor and eliminate plant Pest threats. High levels of 

contestation, fuelled by exploitation of scientific unceaainty, have undemined the authority of 

replators and moved the policy n e ~ o r k  toward clientele pluralism. Finally, in the case of food 

safety in the US, expertise is found in the large and well-resourced domestic food industry and the 

relatively large food science community. Largely dependent on outside expertise for scientific 

authority, regulatoa have difficulty maintainhg autonomy which contributes to a clientele pluraiia 

Wheîha scieritific expertise has indeed been i.ufiuentia.1 is considaed in the concluding chapter. 
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network. These correlations suggest that the characterization of science combined with the 

allocation of scientific expertise sheds light on dynarnics within policy networks and thus their 

nature. 

The findings of this chapter do not, however: confirm the hypotheses laid out regarding the 

strategies of policy community members. As hypothesized, those members with scientific 

expertise. particularly the plant biotechnology industry. were often eager to promote "science- 

based" regulation or regulation based on "sound science" in an effort to marginalize the "junk 

science" of biotechnology skeptics. However, representatives of other policy community members 

lacking such expertise, most notably some agricultural producer associations, also ofien made such 

arguments. This finding cm perhaps best be explained as the result of dependencies of some 

policy network members on those with greater scientific expertise. These dependencies. evident in 

patterns of exchange, may be both technical and financial when the structure of the industry is 

e~amined."~ Funher, some policy community members with scientific expertise, albeit not as 

well-resourced as others, chose to contest science by highlighting uncertainty-notably 

representatives of the Union of Concemed Scientists, the Environmental Defense Fund, and 

Consumers' Union, ail of whom held doctorates in biological sciences.'" Thus, whether a policy 

community member possesses relevant scientific expertise is not sufficient to suggest what strategy 

will be undertaken regarding the characterization of science. This finding suggests that the use of 

science is highly political. In this case, it appeared that the science-as-neutrai characterization was 

championed largely by those who preferred a narrow risk-based problem definition, while science 

was contested by those hoping to broaden the problem defmition. 

This chapter also suggests that the likelihood of the success of strategies to entrench a 

dominant characterization of science is dependent on several factors. These factors include policy 

legacies and more general patterns in the use of science in policy making which provide a starting 

point within a policy network; the allocation and location of scientific expertise within policy 

networks which creates pattems of archange that reveal mechanisms of influence and 

dependencies; and the degree of scientific uncertainty combined with the oppominities and 

resources to be able to exploit it. Contestation appears to be easier in the US, in part due to policy 
l z6  The dependency of agricuitural producers and their associations on 0 t h  links of the agri-food industry, 
particdarly supp tiers, is evident in other areas such as agicultural research and the regulation of pesticides. 
"' This is not to say that thse individuals do not believe in the authoritative nature of ideai science, but rather felt 
that for ttiese issues, the scienafic evidence was inadequate to justify the nsk anaiysis regimes adopted by regdators. 



306 
legacies which have diluted the use of science as a programmatic idea and to the more fngmented 

and adversarial nature of the political system which both encourages and provides more 

opportunities for the use of science as a resource within policy networks.la n i e  allocation of 

relevant scientific expertise in the US for food safety and environmental release issues, 

decentraiized and largely within the private sector, fbels the perception that regulatoa have been 

captured. Finally, the greater availability and institutionalization of scientific resources in the US 

facilitates and promotes the prominent use of science in policy making debates. This phenornenon 

of the "scientification of politics", as Weingart descnbes it, in tum results in the politicization of 

science when science is useci, with the ultimate potential effect of delegitimating science.''' Greater 

contestation may well contribute to pluralist policy networks. This result is not necessarily to the 

advantage of skeptics who may no longer be able to use science that supports their policy 

preferences as a way to counter the other impressive resources of proponents, including economic 

power. 

"* See Harrison and Hoberg (1994). Jasanoff ( 1  990): 208 notes that the reguiatory process in the US also tends to 
be dominated by politics and law because of the practice of using political appointments to fil1 high-level reguiatory 
posts. 
lZ9 However, as Weingart (1 999) acknowledges, the politicization of science has not yet led to its total delegitimation 
because there is no alternative to scientific expertise in terms of the continuing ability to use it to make authoritative 
knowIedge claims. 



CANADA 

Enviranmental release 

TABLE 5-1 
c consultrition ~ a t t e r n s  of r e ~ u l a t o a '  

Mechan i sms  
informal consultations. reviews. mailings 
informal use of existing advisory committees 

(eg., variety registration cornmittees) 
establishment of multistakeholder 

Plant Biotechnology Advisory Cornmittee 
(not used extensively) 

selective multis takeho [der workshop ( 1993) 
formal (Canada Gazette) 

S c o p e  
rnostly scientific / technical issues 
sorne discussion of economic and ethical issues in broader 
consultations 

C o m p o s i t i o n  
earlier = largely within scientific community 

and govemment 
later (1993 on) = broader spectrum including 

agricu1tur;il producer organizations, 
consumer organizations, and 
environmenta1 groups 

Canada Gazeriespen to al1 those able to participate 

UMTED STATES 

Environmental release 

Mechanisms 
use of existing advisory comrnittees 

(eg., National Plant Board) 
estabMment of interna1 and exremal advisory committees 
federal-state conferences 

(through plant pest regulation network) 
formal (Federal Register) 
scientific workshops 
public meetings 
informa1 meetings 

S c o p e  
mostly scientific 1 technical issues 

C o m p o s i t i o n  
Iargciy within scientific community, public and private 
some consultations with environmental organizations 
Federal Register-open to al1 those able to participate 

'Furcher details on consultations can be found in Chapter 
Three. This information cornes from pubIished sources and 
personai interviews. 



Food Safety Food Safetv 

Mechan i sms  
selective multistakeholder meetings 
informa1 consultations through rnailings 
formal (Canada Gazette) 
cxisting conferences and meetings 

S c o p e  
scientific / technical 

Mechanisms 
cIosed scientific workshops 
closed and open scientific advisory committee meetings 
formai (Federal Regisrer) 
public meetings (1999) 

S c o p e  
scientific / technical' 

C o m p o s i t i o n  C o m p o s i t i o n  
food industry, consumer organizations, health professionals scientific experts 
Canada Gazette-open to al1 those able to participate public meetings-broad spectrum of interest groups 

and individuais 
Federal Regisfer-open to al1 those able to participate 

Food Lnbelliqg Food Inbcllirig 

Mechan i sms  
selective multistrtkeholder ( 1994) 
mailings 

Mechanisms 
formal (Federal Regurer) 
public meetings (1999) 

S c o p e  S c o p e  
technical, although some discussion of othet aspects technical, until 1999 meetings 

such as the debate on the consumer's nght to know 
versus the nccd to know 

C o m p o s i t i o n  
broad spectrum: biotechnology industry, 

agri-food industry. consumer groups, 
health professionals 

C o m p o s i t i o n  
open to al1 those able to participate 

The scope of the 1999 public meetings was circumscribed 
somewhat by a set of questions the FûA prepared to guide 
discussion. 



CANADA 

Environmental 
Release 

Food Safety 

TABLE 5-2 
Science and eolicv choices' 

Exclus ion N o v e l t y  

Chosen exclusive means is Genetic engineering cmtes 
risk assessment- intrinsic novelty, but focus is 

on novel traits. 

UNITED STATES 

Chosen exctusive The use of genetic engineering does 
means is not necessarily alter 
risk assessment. the degree of tisk,but its novel 

potential may cause 
safety concerns. 

Environrnental Chosen exclusive means is No special risks anse h m  the use 
Release risk assessment. of genctic engineering. 

Food Safety Chosen exclusive means is The use of genetic engineering is 
risk assessment. not expected to pose different or 

greater safety conccms than 
imditional techniques. 

Product / Process 

Product-based approach but 
information must be submitted on 
method used to 
incorporate the novel trait. 

Focus of reguIation is on novel foods 
(product), but information must be 
submitted on method 
used to create the novel food. 

Regdatory tngger inciudes 
criterion of geneticatly-engineered. 

Scientific guidelines to industry for 
risk assessment focus on 
characteristics of host and donor 
organisms, newly 
introduced substances 
and the newly-created organism. 

' This table summarizes policy choices described more fully in Tables 3-3 and 3-7. 



W L E  5-3 
Charaderization of sc ience 

environmenta1 release and food safetv 

SCALG-DEGREE OF CONTESTA'MON 
1 = m  
5=H[GHLY CONTESlED 

CANADA 
1986=starting point 
1988-L997=CEPA, Rio Summit, commercialization 
I998=Bt crops issue 

UNITED STATES 
t 986=starting point 
(fmmework, history of NEPA challenges of NIH lab safety guidelines) 
1997-98=npid growth of commercialization, petition against Bt crops 

CANADA 
1990-starting point 
1996=commerciaIization, labelling debate 
visibility grows 

UNITED STATES 
1986=starting point (framework) 
1987=FDA receives questions about food safety 
1993=responses to 1992 policy statement 
1998=lawsuit against FDA, labelling debate 
grows 



TABLE 5-4 
Treabent  of scientific ch* 

Partisan 
Scientific claims are viewed skeptically, as reflecting the bias of their sponsors. Their use in problern definition 

is assumed to be partisan. 

Contributory 
Scientific daims are viewed as on par with other forms of knowledge. 

Compelling: 
Scientific daims are more compclling chan non-scientific claims. 

Authoritotive 
Non-scientific campeting daims are ignored, perhaps depending on quality of scientific chirns. 

D e c i s i v c  
Scientific claims, especially those reprcsenting a professional consensus, are viewed as decisive and 

appropriately used to settte empirical policy questions and thus guide policy rnriking. 

Adapted h m  Linder (1995). 
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B1.E 5-5 
Scientific ~ x ~ e r t i s e  and m l i c y  networks, 

enviconmental re!ease and food safetv. Canada and the United States 

Environmental reIease 

Scientific expertise 
'Public sccm scicncisn (fcdcrril scicntisw ciouiinrr;;: 
historicalty) 
*Regulators (backed by public sector) 
Plant biotechnoiogy industry (increasingly in 1990s) 

PoIicy network 
Stace-dirtcted -> concertation 

Food s f e t v  

Scientific expertise 
Yndustry (domestic, multinational) 
*Academic (domestic. foreign) 
*International institutions 
Regulators 

PoIicy network 
Concertation (weak) 

UNITED STATES 

Environmental releasg 

Scientific expertise 
* Public and pnvatc zcc:or xicnU;ts, @~Slic dcczr,tn!izcd, 

private more expertise in genetic engineering) 
Regulators 

PoIicy network 
Concertation (wedc) -> clientele pluraIisrn 

Food safetv 

Scientific expertise 
*lndustry (domestic) 
*Academic (decentralized) 
Regulators 
international institutions 

PoIicy network 
Clientele pluraIism 

*=dominant source of scientific expertise 



CHAPTER SIX: 
INTERNATIONALIZATION AND 

THE REGULATION OF PLANT BIOTECHNOLOGY 

intemationalization, defined as the 'process by which various aspects of policy or policy 

making are infiuenced by factors outside national temtorial boundaries", ' is not a new facet of 

domestic policy making. The degree of intemationalization of a policy area is the sum of sevenl 

possible factors that facilitate it, including tmde patterns, the economic irnportmce of rnultimtional 

firms in a sector, the constraints placed on dornestic policy making by international regimes such as 

international trading agreements and international conventions, and the activities of transnational 

actors. Developments in the 1980s and 1990s captured by the concept of globalization appear to 

have heightened the likelihood of intemationalization and an outward-looking approach to policy 

making in Canada and the US. 

First, the vast increase in the level of capital flows across borders since the 1 970s has 

helped to propel the rise of technological neoliberalism, a new public philosophy with 

programmatic elements, in Canada and the US.' This public philosophy portrays technological 

innovation as the sure route to internat ional competitiveness and promotes market-based solutions. 

The gradua1 institutionalization of technological neoliberalism appears to be linked to the increased 

popularity of trade liberalization arnong policy makers as a discipl inary force fostering 

competitiveness. Second, the creation of new international regimes and the strengthening of 

existing ones in recent years suggests new constraints are being placed on domestic policy 

making.' Third, increased policy making activity at the international level and advances in 

communications technology are facilitating cross-national links among members of domestic policy 

cornmunities and the emergence of transgovernmental coalitions. Finally, al1 of these 

' Doem et al. (1996): 3. 
' The image of a world in which capital is fl owing across borders npidly ruid with few controls is central to the view 
of gtobalization as a phenornenon which erodes state capacity and autonomy. Skeptics such as Weiss argue that 
while the level of these flows since the 1970s has been unprecedented, there are historiai examples of temporary 
hi& points of fmanciai opemess and states vulnerable to mobile capital. Thus, history suggests that such trends are 
not necessariIy permanent. See Weiss (1998), especially Chapter Six 
' Examples include the creation of the World Tnde ûrganization in 1995 which strengthened the international trading 
regime established under the G e x t d  Agreement on T M s  and Tnde, and the United Nations Convention on 
Biological Diversity (CBD), which came ùito force in 1993, under which member states make commitments to 
undertake certain environmeniai protection measures. The CBD is much weaker bian the WTO regime given its 
non-binding enforcement mechanisms that consist of dispute settiement through the options of negotiation, 
mediation, ditration, submission to the international Court of Justice, and establishment of ri conciliation 
cornmittee. There are no penalties for member states that f d  to resolve disputes. 

3 13 
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developrnents are easing the entry of transnational actors into domestic policy communities and 

legitimizhg their participation. 

This chapter assesses in what ways and to what extent intemationaiization has had the 

potential to shape regulation of genetically-engineered plants in Canada and the US. The 

conditions that facilitate intemationalization also often provide incentives for domestic policy 

comrnunity members to become more intemational in their outlook. The chapter explores how 

intemationalization has shaped the policy preferences of some members of the dornestic policy 

communities and affected the resources they exploit. htemationalization may offer oppominities 

for domestic policy community memben to increase their relative power within policy networks 

particularly when differing international venues shift to their advantage. The chapter also considers 

whether transnational and transgovemmental coalitions have emerged around plant biotechnology 

regulation. It concludes with an assessment of the constraints that intemationalization has placed 

on policy making, consistent with the argument made earlier that we should conduct such an 

assessment before reaching conclusions on how much intemationalization has influenced policy 

choices. 

ASSESSING INTERNATIONALIZATION 

Assessing the degree of intemationalization is not simple because intemationalization cm 

occur in several different ways and to varying degrees across policy secton and countries. The 

degree of intemationalization may be strong or weak within a specific sector. It may also Vary 

within that sector over time. One of the motivations for assessing the degree of intemationalization 

is that it may explain evidence of domestic policy choices converging with those made by countries 

that are international leaders in the policy area and/or with standards set by international 

institutions. However, beyond the degree of intemationalization, the nature of the conditions 

facilitating intemationalization may determine the direction in which intemationalization charnels 

policy making.' Analytic distinctions can be drawn among two types of conditions that set the 

stage for intemationalization: frm, economic conditions such as the activity of multinational f m s  

and trade patterns ; and, second, political conditions such as robust intemational regimes that 

pursue broad goals like trade liberalization. Arnong political conditions, one distinct subset 

Milner and Keohane argue, for example, that diffahg patterns of trade and financiai mtegration c m  be expected to 
r d t  in differing responses by domestic poiicy makers. See Keohane and Miiner (1996a): 254-255. 
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comprises international institutions that focus prirnarily on fûrthering international scientific 

consensus through standard-setting activities. Political and economic conditions may coexist, but 

can be layea which t m p  or reinforce each other. The following section distinguishes among the 

types of conditions that may encourage intemationalization in an effort to isolate their effects. It 

first examines economic factors, including the nature of trade patterns in a@-food products and the 

degree of export dependence, evidence of regional economic integration in the agri-food sector, 

and the importance of multinational fims within the sector. It then examines political conditions, 

identimg those international institutions most active in plant biotechnology regdation issues, 

including efforts at setting scientific standards for regulation. 

Trade 

Global made in agricultural products has increased rapidly during the past decade, growing 

From $250-billion (US) in 1988 to W62-billion in 1997. Canada and the US have seen growth in 

the value of their seed and a@-food exports in the 1990s. The govemments of both counrries have 

pursued liberalization in agi-food trade under various trading agreements, although there has also 

been an effort to protect certain sub-sectors.' On a global scale, both countries are major exporters 

in certain agicultural cornmodities and enjoy a trade surplus in agricultural products, including in 

planting seeds, field crops, and food products (see Table 6-1); 

Both Canada and the US have increased their economic dependence on exports since 1950, 

but Canada's dependence has consistently been much more significant including in the agri-food 

sector (see Table 6-2).' As a ratio of merchandise exports to gross dornestic product, Canada's 

ratio increased fiom 13.0 in 1950 to 19.9 in 1973 and 36.4 in 1998. The ratio in the US also 

grew, fiom 3.3 in 1950 to 5.5 in 1973 and 8.5 in 1998, but the overall dependence on exports was 

in Canada and the US, the 1990s have bmught changes in agricultural policy, o h  provoked by internationaf 
mding agreements, that include moves away fiom commodity-specific subsidies and incorne supports toward direct 
payments that are considered to be less trade-distorting. However, there may be iimits to fidi exposure of domestic 
producm to market forces and thus to liberalization in agridtural trade. Coleman and Skogstad (2000) argue that it 
is imlikely "that the path wüi be a straight one to greater intemationalkation, let alone globaiization" in agriculture, 
given snong links between agriculture and deeply-rooted traditions in major agricuitural-producing nations which 
ensufe that agricu1tura.i policy remains deeply political. 

Uniess noted othenvise, the statistics cited in this section corne h m  the foliowing web sites: ww.usda.gov/nass/ 
pubdagr98.; wwwff~.usdagov/scrïptsw/bico/bico~~~dc.; www.agr.calitpd-dpcilfac&eeteJitml; 
http9/aceis.agr.ca(food/markets/etsanalysis97/titlepageh~; and http9/apps.fao.orgldefauithm 
' Keohane and Miiner (1996): Table 2, p. 13. 
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much lower. Canadian agricultural producers have been more reliant on export sales than their 

Arnencan counterpacts, although the American share of global trade in agriculniral products is more 

than four times that of the Canadian share. As Table 6-1 shows, Canada exports more of its crop 

production in several commodities. The Canadian food processing industry is also more export 

dependent than the Arnencan industry. Its dependence has increased in recent decades. For 

example, the export share of shipments of food industry products in Canada was 9.7 per cent in 

1972 and 14.6 per cent in 1986, compared to 3 per cent in 1972 and 4.1 per cent in 1986 in the 

US .' In the US, the growth in food exports fiom $17.8-billion (Cdn) in 1990 to $33.3-billion in 

1995 has contriiuted to a continued increase in the ratio of exports to total shipments from 4.6 per 

cent in 1990 to 5.8 per cent in 1994.' In 1996, Canadian food expons were 16 percent of the total 

shipments of $8.5-billion (Cd.). Whether in planting seeds or food products, Table 6-1 illustrates 

that Canada's major trading partner by far is often the US. Dependence on the Arnerican market 

has increased in recent years since liberalization of trade between the two countries under the free 

trade agreement. In contrast, the US has a rnuch more diversified export market for agriculniral 

products. 

lMultinationa1 firms 

Beyond trading patterns, the level of foreign direct investment (FDI) in the form of 

multinational firms (MNFs) is an important determinant of the potential for intemationalization. 

Global booms in FDI have occurred three times in the last two decades: between 1979 and 198 1, 

between 1987 and I W O ,  and between t 995 and 1998. Since 1987, global sales, a measure of the 

goods and services produced by foreign affiliates of MNFs, have exceeded total global exports of 

goods and services by a factor ranging from between 1.2 to 1 .3.1° Reflecting global growth in 

FDI, Canada and the US have increased steadily their FDI in each other's economies since 1973." 

MNFs are a dominant presence in two central links of the @-food indusûy that are 

' Coffm et al. (1 993): Table I , p. 464. 
Source: ïndustry Canada web site: httpd/strategiskgc.ca/. 

'O United Nations Conference on Trade and Development (1997). in 1995, global saies reached S7-triIIion (US), 
reflecting the economic activity of about 280,000 foreign affiliates of W s .  in 1996, global FDI stock reached 
$3.2-trillion (US). MNFs are estimateci to account for about two-thirds of total trade. 
' ' Canadian FDI in the US has grown from $4-billion (US) in 1973 to $64-billion in 1997. American FDI in 
Canada has grown from $26-billion in 1 973 to $100-billion in 1 997. United States. Bureau of the Census (1 998) 
and previous years. 
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involved in the development and commercialization of the products of agriculturai biotechnology: 

the agricultural input link in agrichemicals and seed, and the food processing and retailing link. In 

1997, the world's 100 largest MNFs by foreign assets included food firms Nestle and Unilever 

and plant biotechnology f i n s  DuPont, Dow, and Hoescht (parent fim to AgrEvo).12 The crop 

plant biotechnology industry is largely a product of the integration of the agrichemical and seed 

industries. In fact, in the last twenty years, the agichernical and seed industries have becorne 

vimially synonymous due to the oppomuiities presented by biotechnology." In 1998, global sales 

of genetically-engineered seeds were wonh S 1.6-billion (US), up 145 per cent from 1997. 

MNFs dominate the agrichemical industry and are of growing economic importance in the 

seed indusv (see Table 6-4). A 1999 study estimated that the world's ten largest agrichemical 

companies hold about 85 percent, or $26.2 billion (US), of the $30.9-billion world market for 

ag~ichemicals.'' Among seed companies, concentration is not as pronounced, likely reflecthg the 

ongoing need for specialization given diverse growing conditions and different crops. However, 

the ten largest f i n s  controlled about 32 per cent of the $23-billion (US) world seed trade in 1998. 

Concentration is sometimes higher for specific crops. For exarnple, four firms (DuPont / Pioneer, 

Monsanto, Novartis, Dow) controlled about two-thirds of the North American market for seed 

corn and 47 pet cent of the commercial soybean market in 1998. The global seed trade has long 

included a strong export orientation, but until recently there have been biologicai and policy-related 

limits on the growth of the seed industry." 

Within crop plant biotechnology, a handful of MNFs dominated the industry in Canada and 

the US as of 1998 in terms of sales and product development spending: AgrEvo, Dow 

'' United Nations Conference on Trade and DeveIopment (1 997). 
'' hcentives for agri-chernicd f m  to move into plant biotechnology include the potential to develop plant varieties 
to be used in combination with their proprietary chernicals but also to protect themsetves agamst the gains that plant 
biotechnology is expected to make at the expense of the market share of agrichemicals. For more details, see, for 
exampte, Rurai Advancernent Foundation International (1998). See aiso Chapter Four. 
" Rural Advancement Foundation international (1 999). 
" Some countries with n smng public agriculturai research infrastructure, including Canada and to a lesser degree the 
US, have histoncaliy distributed new plant varieties at minimal or no cost to producers, making them challenging 
Iocations for seed finmi to cave out market share. For many crops, it is necessary to develop varieties suited for 
variations in growing conditions, such as the Iengtb of growing season, average temperatures, and soi1 
characteristics, which d e s  it important to have development activities in intendeci markets if merit is to be the 
basis of cornpetition. F M y ,  in many countries, the tradition of producers saving their own seed to replant has 
made seed trade unprofitable. However, as noted in Chapter Two, many of these historical Iimits are now 
disappearing, given recent poiîcy change and technologicai developments. 
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AgroSciences, DuPont, Monsanto, and Novartis Seeds.'"eyond the growing fuiancial 

integration within the industry, these firms have also been drawn into a tight web of technological 

interdependence given proprietary products and processes. They led the cornrnercialization of 

genetically-engineered plants in the late 1990s. in Canada, three MMS (AgrEvo, Monsanto, and 

DuPont) accounted for 75 per cent of al1 environmental safety determinations between 1995 and 

1998, and four (AgrEvo, DuPont, Monsanto, and Novartis) accounted for 73 per cent of al1 food 

safety assessments between 1994 and 1998." In the US, four MNFs (AgrEvo, Monsanto, 

Novartis, and DuPont) accounted for 79 per cent of al1 determinations of nonreguiated status 

between 1994 and 1998, and 8 1 per cent of ail fmal consultations on food safety asses~ment.'~ In 

both categories of regulatory approval in the two countries, Monsanto dominated the field as of 

1998, with its plant varieties accounting for almost half of al1 approvals. It was also a leader in 

sales. In 1998, based on the area planted with geneiically-engineered plant varieties, Monsanto 

had 88 per cent, followed by Aventis (AgrEvo) with eight per cent, and Novartis at four per cent.19 

The global food processing industry, which has begun to sel1 the products derived from 

genetically-engineered plants, is sirnply huge. The extent of its activity means that even its massive 

MNFs do not dominate the industry. Its vast size along with diveaity in food preferences and 

consumption patterns worldwide helps to explain why there is less concentration in the food 

industiy than in the seed or agrichernical industries. The ten largest fims control only about 16 per 

cent of global food sales." Annual global food sales are currently estimated at about $2000-billion 

(US). The largest food firm, Nestle, had 1997 revenues of 545.3-billion (US) which is larger than 

the entire commercial seed industry ($23-billion) or the agrichemical industry (53 1 -billion), but a 

smdl percentage of total food sales. Of the ten largest food firms in 1997, six are headquartered in 

the US (Philip Moms, ConAgra, Cargill, PepsiCo, Coca-cola, Mars), and four in Europe (Nestle, 

'' Some of these fïrms have been slower to commercialize their products, refl ecting their later entry into the field of 
plant biotechnology and / or the Pace of development. Monsanto is generally considered the pioneer, while others 
such as Dow AgroSciences are just begiming to seil their genetidly-engineered wieties. The relative position of 
fhns within the plant biotechnology industry has changed constantly given a steady stream of rnergers, acquisitions, 
consoIidations, and spinoffi. New entrants c m  be expected as the industry matures. For example, in june 1999, 
BASF Plant Science, which is a joint venture between the Geman chernical fm BASF and the Swedish seed finn 
SwaIof Weibull, announcd its plans CO create a major plant biotechnology research centre in North Carolina with 
150 scimtists and technicians. 
" See Tables 3-3 and 3-6. 
" See Tables 3-4 and 3-8. 
'' Rural Advancement Foundation Intemational (1999). 
'O Rurai Advancernent Foundation International (1999). See Table 6-5 for a list of the Iargest fm, 
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Unilever, DiageoIGuinesdGrand Metropolitain, Danone). In Canada, MNFs are a significant 

presence in the food processing industry, garnering about 40 per cent of market share as of the 

mid-1990s." in the US, the figure is similar. An annual average of 37 percent of total sales of 

food manufacturing fims between 1982 to 1993 came from foreignswned fims.- 

International institutions 

international institutions may reinforce the degree and direction in which economic 

conditions encourage intemationalization. They may also dilute or redirect intemationalization, 

depending on their content and their contribution to the resources of various members of the policy 

network. In particular, international institutions cm snengthen the capacity and increase the 

autonomy of state actors within their domestic policy networks. International institutions may also 

filter the influence of transnational actors, both economic and non-economic. Several multilateral 

institutions have taken an interest in biotechnology policy issues, including regulatory matten. 

The three institutions that have been most active on the issues of environmental safety, food safety, 

and labelling of genetically-engineered plants and the food products made from them are, tint, the 

Organisation for Econornic Cooperation and Development; second, the United Nations (UN) 

organization Codex Alimentarius Commission; and, third, the Secretariat of the Convention on 

Biological Divenity, which falls under the United Nations Environment Programme, in the form 

of negotiations on a Biosafety Protocol. The Food and Agriculture Organization (FAO) and the 

World Health ûrganization (WHO) of the UN have examined the issue of safety assessment of 

biotechnology foods and issued two reports with recornmendations, in 199 1 and 1996. Although 

it is more akin to a transnational coalition than an international institution, this section also includes 

a bnef description of the efforts of the Internationai Food Biotechnology Council toward creating 

consensus on food safety assessment measures. Moa of the activities of these international 

institutions have been non-binding on rnember states. They have been primarily intended to build 

international scientific consensus and set internationaily-endorsed standards for procedures such as 

" In 1996, the Canadian food industry was comprised of about 2800 firms, with annuai shipmenû valueci at 552 
billion. Eight of the twelve f m  with annual sales topping $1-biliion (Cd-), which together represait 35 per cent 
of shipments, were Canadian-owned. Of the fZ&-five firrns with sales betweai $100-miiiion and S 1 -billion (Cdn), 
which rqresent 25 percent of shipments, almost W ( 4 4  per cent) were foreign-ownedStatistical data on the 
Canadian food and beverage processing industry cornes h m  Canada Agriculture and Agi-Food Canada (1997b). 
" Henderson et al. (1996): 7 1. 
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environmental risk assessment and food safety assessment, often with the underlying mandate to 

facilitate international trade. However, the Biosafety Protocol once irnplemented has the potential 

to place constraints on the domestic policy choices of member States. The standards set by Codex 

and the International Plant Protection Convention (housed within the FAO) do so as well. 

Organisation for Economic Cooperation and Development 

The Organisation for Economic Cooperation and Development (OECD) appears to have 

been the first international institution to have staked a claim in the debate sunoundhg the 

appropnate scope and methods for biotechnology regdation? The OECD's interest dates back 

two decades to 1980 when its Committee for Scientific and Technological Policy commissioned a 

report, t itled Bio technology: International Trends and Perspectives. " 

Since the early 1980s, the OECD has published severai documents and reports on various 

aspects of biotechnology policy, including regulation, intellechial property protection, and its 

economic and technological potential for agriculture. For example, in 1986, the OECD released a 

document outlining scientific cntena for regulating the use of rDNA organisms, based on the work 

of its Group of National Experts on Safety and Regulations in Biotechnology which was created in 

1983? The document, heavily-referenced since its publication, sketched out appropriate safety 

considerations and a generai fmmework for risk assessrnent consisting of broad principles. 

Subsequently, the OECD has made specific recommendations on regulation of various aspects of 

biotechnology, including for small-scale and large-scale field releases of genetically-engineered 

plants, and food safety a~sessrnent.~~ Since 1995, it has focused directly on encouraging 

international harmonization by distributing information on the development of domestic regulatory 

regimes and elaborating its guidelines through the development of "consensus documents" which 

provide environmental nsk assessment guidelines for specific products." A centrai goal of the 

'' The OECD's mandate is to M e r  economic growth and development and the expansion of world mde. Its 
relativeiy srnail m e m b d p  is cornpnsed of the world's more developed nations, including Crinada and the US. 
:* See Organisation for Economic Co-operation and Development (199%) for a sumrnary of the OECD's activities. 
For the 1982 report, see Buil et al. (1982). 
3 Organisation for Economic Co-operation and Development (1986). 

See Organisation for Economic Coaperation and Developrnent (1 993a), Organisation for Economic Co-operation 
and Development (1 992b), and Orgdnisation for Economic Co-operation and DeveIopment (1 993b). 
'' See Orgamation for Economic Co-operation and Development (199%). In October 1998, a Task Force on NoveI 
Foods and Fe& was created with the task of producing Consensus Documents on the food and feed safkty of novel 
crop plants. irs first meeting was scheduied for September 1999. 
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OECD has been to establish guiding scientific p ~ c i p l e s  for regulation of biotechnology that also 

create consensus on appropnate policy goals and policy instruments and in tum reduce obstacles to 

development of biotechnology and trade in its products." Although the OECD does not focus its 

activities on creating international scienlific consensus, it has a long history of producing reports 

with policy-relevant recommendati~ns.~ 

International Food Biotechnology Council 

The earliest effort at creating international consensus on çafety assessment procedures for 

biotechnology foods came from an unusual source: the International Food Biotechnology Council 

(IFBC). The IFBC is a consortium of thirty agricultural input and food processing firms, many of 

which are multinationals." Established in 1988 with the goal of providing scientific cnteria for the 

safety assessment of biotechnology foods, the IFBC's 1990 report on safety assessment reflected 

the recognition of its members that "it is preferable to build a consensus on appropnate safety 

evaluation cntena before the widespread development of new products that may require such 

evaluation pnor to their commercialization"." The IFBC saw its role in 1990 as assisting 

regulatory agencies in the US and abroad who had to stay on top of science "they did not develop 

but that underlies the products they regulate and should underlie the regulatory decisions they 

rnake."n The W C  was also keenly aware that its report, to be considered legitimate? could not be 

viewed as an industry effort. It wanted to produce a report that would be accepted by regulators 

and be seen to corne from "a solid consensus of acknowledged experts" both inside and outside 

'' See Table 6-6 which outiines the OECD's nwi tracks of promoting development of biotechnology while 
outiining scientific principles for risk assessment to underpin regdation through the conclusions and principles 
pubfished in the reports of its committees. At times, the OECD has warned policy rnakers of the consequences of 
restricting biotechnology development: "Ifplant breeding is held back by erroneously preventing the use of some 
sources of genes but not others, the consequences for solving major food and agriculturally-based problems of the 
plant like environmental pollution during the next century could be dire." Organisation for Economic Coiiperation 
and Developrnent (1 993a): 44. 
" Banting's (1996) characteriation of the OECD's role in creating international consensus on social poiicy matters 
and how its research and recommendations can be a usefui tool for smte officiais within their own domestic policy 
networks is aiso accurate for biotechnology poiicy. 
'O Members of lFBC as of 1990 incfuded Ajinomoto, Calgrne, Campbell Soup, DuPont, Frito-Lay, Kraft, General 
Mills, ~Monsanto, Nabisco, Nestle, Pioneer Hi-Bred and Procter&GambIe. 
'' International Food Biotechnology Council(1990). See TabIe 6-7 for some of IFBC's key recommendations. 

1ntemtiona.I Food Biotechnology Council (1990): S 1-2 



industry." At the same time, the lFBC wanted to smooth the path for cornmercialization of 

biotechnology through its efforts, noting that "it is critically important to develop and apply 

procedures that clearly ensure safety, but that avoid an unnecessary burden that would discourage 

product development." The IFBC's primary target was the US FDA and its recomrnendations 

included detailed prescriptions for adapting FDA food safety regulations to biotechnology foods. 

The Food and Agriculture Organization and the World Health Organization 

The Food and Agriculture Organization (FAO) and the World Health Oqanization (WHO) 

have held two joint consultations on approaches to the safety assessment of biotechnology foods, 

in 1990 and 1996." The 1990 consultation focused solely on the scientific issues of safety 

assessment, leaving aside issues such as ethics, consumer perceptions, and food labelling. In 

1996, participants in the consultation, which included observen fiom Codex, were reminded that 

they were expected to act as independent experts and not as representatives of any govemment or 

organization. It was reiterated that the focus of the consdtation "must be on science and the need 

was to reach consensus on the state of the science relative to the various safety issues".'' The intent 

to focus solely on scientific issues appears io have been largely successful. Recommendations 

focused on the issues of safety assessment and did not include specific prescriptions for policy 

measures, unlike those of the IFBC and the OECD (see Table 6-7). 

Codex Alimentarius, the International Plant Protection Convention, 
and the World Trade Organization 

The Agreement on Sanitary and Phytosanitary Measures (the SPS Agreement), which came 

into force in 1995 as a product of the Uruguay Round under the Generai Agreement on Tariffs and 

Trade (GATT), strengthens and clarifies d e s  designed to prevent measures to protect human, 

'' Written by an expert cornmittee, the W C  documuit was peer reviewed by about 150 experts in industry, 
govemment, and amdernia across thirteen corntries. Forty deaileci comments were received and the d d t  was 
discussed chiring a conference attendeci by 120 experts. 
" The WHO also held two workshops: one ia 1993 on the health aspects of marker gaies in genetically-modified 
plants and one in 1 995 on the appiication of the concept of substantial equivalence to foods fkom plants derived 
through modem biotechnoIogy. The FAO's activities on biotechnoIogy have been primarily focused on its 
relationship to the conservation and use of plant genetic resources. For the reports, see United Nations. Food and 
AgicuIture Organization (1996) and United Nations. World Health Organization (199 1). 
'5 United Nations. Food and AgricuInire Organization (1996). 
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animal, plant and environmental health fiom being used as disguised trade barrien? In the event 

of a trade dispute centring on such measures, the SPS Agreement requires countries to justify their 

use with scientific evidence." The Agreement designates the standards set by the Codex 

Alimentarius Commission (Codex) in food safety and by the International Plant Protection 

Convention (IPPC) on plant health as acceptable international baselines. Codex and the IPPC 

predate the SPS Agreement. They were created in 1962 and 195 1, respectively, to encourage 

international cooperation on issues of food safety and plant health, including the creation and 

expansion of international scientific consensus through standard-setting activities.'"oth 

institutions were established with the intent that their activities would facilitate international trade. 

The SPS Agreement suggests that countries unable to justify scientifically meanires based on 

standards higher than those adopted by these bodies will be required to realign those measures or 

compensate the challenging country. The Agreement is enforced by the World Trade 

Organization's dispute settlement procedures. 

Codex is a joint initiative of the FA0 and the WHO under the W. Until its heightened 

importance since 1995 with the creation of the WTO, Codex functioned as an international 

scientific advisory body.'9 Its standards were guidelines and not binding on member countnes. 

The development of standards at Codex tends to be a lengthy process because new standards must 

pass through as many as eight steps of approval, which can take several years, and because of the 

hurdle of reaching adequate consensus among its many membea. As a result, Codex activities 

I L  The North American Free Tnde Agreement has provisions on sanitary and phycosanitary measures that are based 
on the GATT SPS Agreement. However, there are s e v d  subde differences between the two sets of provisions, 
including the lack of a "least trade-restrictive" requirement in NAFTA. NAFTA requins its membersto use 
international standards, guidelines, or recommendations as Iong as this does not reduce protection. It requires die 
challenging country to prove that a measure is inconsistent, unlike the GATT SPS Agreement which pIaces the 
onus on the defending country. In the event of an incompatibility between the GATT and NAFTA SPS provisions, 
it is expected, according to the practice under the Vienna Convention on the Law of Treaties, that the NAFTA 
provisions would prevail among NAFTA countries over those of GATT. Article 30(2) of the Vienna Convention 
States that when a neaty specifies that it is not to be considered incompatible with another treaty (whether eariier or 
later), the other treaty prevails. See Johnson (1994), Chapter Six. 
" For a discussion of the SPS Agreement, see World Trade Organization (1 996). 
" As of 1998, Coda  had about 150 countrk as members. One himdred and five counais are parties to the IPPC. 

Saiter (1988) describes Codex as an institution that bases its standard s e h g  activities on both scientinc and non 
scientifk information. ïhe  non-scientific infarmation is about mde, given Codex's mandate of trade promotion. 
Based on a study of Codex involvement in senhg pesticide residue standards, Saiter argues that at the plenaxy leveI 
of Codex, trade and national interests are given higher priority than heaIth and safety issues, and science plays a 
minor d e .  At the Ievel of the Codex technical cornmittee examining pesticide residue standards, health and safety 
cornes first, followed by trade and then scientific issues. 
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oflen appear to lag behind the Pace of standard-setting in pioneering countries. Although the focus 

of Codex activities is food safety, its most visible work on the application of genetic engineering to 

food has been on the labelling issue. 

Codex has considered some specific aspects of safety assessrnent for biotechnology foods 

such as the safety of bovine somatotrophin, the genetically-engineered hormone intended to 

increase milk production, but avoided attempts to establish standards for these foods throughout 

the 1980s and much of the 1990s. It has not been unaware of the issue. For example, in 1989, 

the Codex Cornmittee on Food Additives and Contaminants discussed the issue of biotechnology 

foods and reviewed a paper prepared by two US state officiais, one from FDA and the other from 

USDA? In the late 1990s, Codex decided to take action. In Iune 1998, the Codex Executive 

Committee expressed its opinion that a clear statement by the Codex Commission "on the policy 

approach which assured the safety and nutritional aspects of food prepared from biotechnology 

was needed as a matter of priority"? In July 1999, the Codex Commission approved the creation 

of an intergovemmental task force to uicrease the Pace of the development of standards for 

biotechnology foods. It expressed its hope that the standards would be adopted by the year 2003. 

Codex's attempt to establish a standard for labeiling of genetically-engineered foods has 

been almost fhaitless to date, but not ftom a lack of effort. Codex's Comrnittee on Food Labelling 

(CCFL), which is chaired and hosted by Canada, received a recomrnendation at its meeting in 199 1 

that it consider the issue of labelling biotechnology-denved foods. Benveen 1993 and 1998, the 

issue was on the agenda of each CCFL meeting. Discussion of the labelling issue has resulted in 

little pmgress because of a polarkation in views among member countries. The cleavage is 

between those who support mandatory labelling of al1 foods denved through genetic engineering 

and those, including Canada and the US, who have consistently supported mandatory labelling 

provisions only when the genetically-engineered food differs significantly fiom its conventional 

counterpart, such as a change in nutritional content or in potential allergic reactions. By the end of 

the April 1999 meeting of the CCFL, observers reported that the US and Argentina were isolated in 

their insistence on no special labelling provisions for biotechnology foods, while Canada emerged 

with the responsibility of chairing a cornmittee with the mandate of resolving the impasse. Some 

observers interpreted this outcome as a sign that Canada was distancing itself fkom its previous 

'O intemationai Food Biotechnology Council(I990). 
" United Nations. Codex Alimentarius Commission (1 998). 
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close alignment to the Amencan position, although Canadian officials denied this." The meeting 

concluded with the decision to r e m  to Step Three of the Codex process in order to recirculate a 

proposed drafi standard." 

The SPS Agreement also references the International Plant Protection Convention (IPPC), 

which promotes international cooperation in plant quarantine measures to ensure the control of 

plant pests and diseases. The P P C  has been strengthened in recent years through the creation of a 

secretariat in 1989 which began work in 1993. The text of the convention was most recmtiy 

revised in Novernber 1997 to reflect IPPC's new importance as a result of the SPS Agreement. 

The new text hcludes a provision under Article XI for a Commission on Phytosanitary Measures 

to act as a goveming body and set priorities for the secretariat's activities in standard-setting and 

hannonization." In the past, the IPPC has had provisions for dispute sealement under Article IX, 

uicluding creation of expert committees to consider the dispute. The reports of the expert 

committees, however, have not been binduig on the parties involved. In 1998, the IPPC had just 

begun to consider the impact of geneticallyengineered plants on its operations. Some policy 

comrnunity members were urging it to become active, prefemng it as an alternative venue to the 

Biosafety Protocol discussions for international debate of the environmental nsks of 

biotechnology . 

A Biosafety Protocol and the Convention on Biological Diversity 

If successfùl, efforts to implement a Biosafety Protocol will result in the first binding 

international agreement regulating nade of biotechnology products with the goal of protecting 

biodiversity. The Biosafety Protocol is one element of the United Nations Convention on 

'' See "Labelhg and Liability", by Brewster Kneen, in The Ram 's Hom, No. 170, June 1999. 
" The adoption of a standard by Codex begins with a proposed draft standard, foiiowed by a draft standard, and fuially, 
adoption of the standard, if consensus can be reached. S t q  Three is when a proposed draft standard is sent to 
membm and other international organizations for comment on al i  aspects. 
" The Commission is to be composed of delegates fiom parties to the Convention. An interim Commission has 
been established until the revised text is adopted, and first met in 1998. 
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Biological Diversity (CBD)IS As of 1998, the Convention had been ratified by 174 countries 

including Canada, but not the US. The stated goals of the Convention are to conserve 

biodiversity, promote the sustainable use of biological resources, and ensure an equitable allocation 

of the benefits that result from the use of genetic resources. 

Three provisions of the Convention are particularly relevant to the regulation of the 

environmental nsks ofbiotechnology.* Fint. Article 8 k )  requires parties to the Convention to 

take measures to protect biodiversity within national boudaries: 

to regulate, manage or control the risks associated with the use and release of living 
modified organisms resulting from biotechnology which are likely to have adverse 
environmental impacts that could affect the conservation and sustainable use of 
biological diversity, taking also uito account the nsks to hurnan health. 

Other articles are intended to govem trade in biological products so as to protect biodiversity. 

Article 19(3) commits the parties to consider the need for. and content of, a biosafety protocol that 

would ensure that importing countries are aware of and cm handle any environmental risks that 

biotechnology products might pose. It calls for: 

setting out appropnate procedures, including, in particular, advance infonned 
agreement, in the field of the safe transfer, handling and use of any living modified 
organism resulting from biotechnology that may have adverse effects on the 
conservation and sustainable use of biological diversity. 

Finally, Article 19(4) requires exporting parties to provide available information about their own 

regulations for the safe use and handling ofbiotechnology products and about any potential 

adverse effect of these products at their destination site. The information is to be provided either 

directly by the state or through means that place requirements on actors under its junsdiction. 

The six negotiating sessions of the Open-Ended Ad Hoc Working Group on 

Biosafety regarding the content of a biosafety protocol began in 1996 and brought together the 

representatives of more than 170 countries. The negotiations opened up another battlefront at the 

" The Convention emetged fiom the United Nations Conference on Environment and Development of 1992 and 
came into force in December 1993. The groundwork for the convention began with the establishment by the United 
Nations Environment Programme (UNEP) of the Ad Hoc Working Group of Experts on Biological Diversity in 
November 1 988 with the mandate to examine the need for such a convention. In May 1 989, tfie Ad Hoc Working 
Group of Technical and Legai Experts was set up to prepare a drafi protocol. The working group became known by 
199 1 as the Intergovemmental Negotiating cornmirtee and it ended its work with the Nairobi Conference for the 
Adoption of the Agreed Text of the Convention on Biological Diversity in May 1992. Canadian Biotechnology 
Strategy Task Force. Working Group on International issues (I998).. 
' 6  For the text of the Convention, see United Nations Conference on Environment and Development ( 1  992). 
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international level between proponents and skeptics of biotechnology. The perceived stakes for the 

future of the biotechnology industry were high. One representative of a Canadian environmental 

group descnbed it as a "make or break' issue." While the negotiations were intended to establish 

an environmental international regime, the effort was perceived by many as a trade issue. For 

example, if the protocol govemed trade in bulk grains originating from geneticall y-engineered 

plants. countries whose agricultural producen were beginning to cultivate large acreages of such 

plants could face new paperwork requirements or even trade barriea. Concem about such a result 

encouraged the "Miami Group" (Canada, the US, Chile, Uruguay, Argentina, and Australia) to 

work together to narrow the scope of the protocol. They were supported by biotechnology, food 

indushy and export-oriented agricultural producer associations. For biotechnology skeptics, the 

protocol was seen to offer a real oppomuiity to regulate more stringently, if not delay, the rapidly- 

growing comrnercialization of biotechnology products. These skeptics hoped the protocol would 

incorporate the precautionary principle and acknowledge a high degree of scientific uncertainty 

about the potentid environmental impacts of biotechnology prod~cts.~' 

The difficulty in reaching an adequate consensus on the text of the protocol resulted fiom 

many senous disagreements about its appropriate scope and intent, but ultimately reflected the 

ongoing polarization of participants in the debate over the nsks and use of genetic engineering? 

Just prier to the fmal negotiating session in February 1999 in Cartagena, a news report noted that 

several veteran treaty negotiaton agreed that they had never been involved in a negotiating effort 

where such widely-divergent views prevailed down to the last minute. Accordhg to Michael 

" Personai interview, July 1998. 
" The "precautionary principIen which advocates a low or zero-risk approach to regdation conflicts somewhat with 
the concept of risk analysis, which involves estirnahng nsks and then determining whether and how to manage hem 
if the decision is made to pmceed 
'* Going into the final meeting of the Febmary 1999 negotiating session, much of the draft protocol was within 
square brackets, indicating lack of consensus on provisions. Weiss and Gillis (1 999). The many significant areas of 
disagreement during discussions that made consensus elusive inctuded whethet the protocol should govern trade in 
o d y  "living" products such as vaccines, seeds, and plants, or instead be extended to their products such as buik 
grains, pmcessed food, and clothing. Exporters womed that the protocol wouId establish onerous papmork through 
documentation requirements if"advanced infornieci agreement" wouid have to be secured for each shprnent and / or 
notification provided for each shipment, rather than ody for the fkt  shipment of a given product. Another 
contentious issue was whether the protocot should inchde explicit provisions governing the dlocation of Liabiiity in 
the event of rlamape to biodiversity. Debate &O raged between countries advocating the hc1usion of socioeconornic 
considentions in the protocol as valid grounds for refirsing or screening impotts of biotechnology products, and 
those advocatiug a narrow environmend risk-based approach, Participants also disagreed on how to reconciIe the 
protocof's provisions with measures under the World Trade Organiration agreement, particdarly the Sanitary and 
Phytosanitary Agreement, given the potential for conflict. 
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Williams of the UN. Environmental Program, the failure of that session was the fint time in more 

than hvo decades that a major international environmentai negotiation concluded in disarray.'O The 

result raised questions about the fùture of the Convention on Bological Diversity and speculation as 

to whether the WTO would be left to fil1 in the void in the absence of a biosafety protocol." 

Surprising many observers, subsequent extraordinary meetings overcame the significant 

disagreenent mong xgotiztùig pYties a d  resulted in the adoption of a protocol text Dy the 

conference parties in January 2000. The text reflected compromises made on both sides of the 

debate, with vague language perrnitting both biotechnology proponents and skeptics to daim 

limited victories. The text incorporates a commitment to the precautionary pnnciple. It also States 

that the protocol is neither subordinate to nor alters the rights and obligations of parties under other 

international agreements, leaving its relationship with trade agreements somewhat unclear until 

interpretation occurs. The scope of the protocol is limited to genetically-engineered organisms 

intended for environmental release such as seeds and exempts, for example, commodities intended 

for food use. Many observen agreed that agreement was secured in part because participants were 

indeed concemed that failure to reach agreement might jeopardize the Convention on Biological 

Diversity. Implementation of the protocol is to occur within two or three years, once it is ratified. 

Until the protocol is implemented, there are no binding rules goveming the trade of biotechnology 

products for the purpose of minimizing environmental risks. UN organizations have worked on 

voluntary guidelines and codes to minimize the environmental nsks of biotechnology that cover 

both national and international measures. In particular, the 1995 UNEP International Technical 

Guidelines for Safety in Biotechnology were intended as an intenm measure until a protocol was 

'O Bajak (1999b). 
" international Institute for SustainabIe Development (1999). 
52 United Nations Environment Programme. Convention on Bio1ogica.i Diversity Secretariat (1997) and Canadian 
BiotechnoIogy Strategy Task Force. Working Group on Intemationai Issues (1998). The FA0 also worked on a 
proposed Code of Conduct on Biotechnology, which focused on measures to ensure the proper conservation and use 
of pIant genetic resources and was submitted to the protocol negotiating body. The UN industrial DeveIopment 
Organization (UNIDO) Voluntary Code of Conduct for the Release of Organisms into the Environment provides 
grnerd principles, mtended 1argeIy for couutries without any regdations in place. 



BILATERAL ACTIVITIES 

Outside of their interaction through multilateral institutions, Canadian and Amencan 

regulatory oficials have a long history of informal discussions on the issue of developing 

regulations for the products of agicultural biotechnology. The exchange dates back at lest to the 

late 1980~.'~ Most recently, the two countries issued a formal statement on cooperating on the nsk 

assessrnent of genetically-engineered plants. In July 1998. a bilateral agreement between the 

USDA , the CFIA, and Health Canada produced common requirements for molecular genetic 

characterization data, including standard checkli~ts.~ The agreement includes a commitment to 

penodic information exchange, including quarterly telephone calls and annual meetings. The July 

1998 agreement builds on previous information exchanges and may eventually allow regulators in 

the two coutries to accept each other's assessments. The Iuly 1998 agreement is reinforced by 

the December 1998 "Record of Understanding" document issued by the two countries that 

formalizes Canada-US cooperation on various agricultural trade issues." 

INTERNATIONALIZATION AND DOMESTIC POLICY COMMUNITIES 
International awareness and mobilization 

Membea of the Canadian and Amencan agncultural biotechnology regulation policy 

communities Vary in sensitivity to international economic conditions, the attention paid to events in 

other counnies, and in their level of participation in international activities. Multinational firms and 

" For example, in August 1988, Canadian regulators held a two-day meeting with their US colleagues for the 
pwpose of information exchange. See Hollebone (1988). Interviews with state officials from both countries also 
repon a longstanding pattern of fiequent and productive informal interaction and information exchange on 
biotechnology regulatory policy since the "eady days", particularly on the issue of environmental release. USDA 
oficiais report that the standing joke in those earIy days was that Canada was ciosely watching the US to avoid its 
mistakes. 
'' Health Canada aIso reports routine, Frequent informai interaction at working and policy levels with FDA 
counterparts, beyond interaction at international venues such as OECD committees. 
'' The December 1998 agreement r & i  the commitment of both countries to reject the unjustified use of 
scientifïc measures as barriers to trade. The document includes an action plan on rnatters such as exchange of cattle 
data, veterinary dmgs, horticulture, Iabelling, and biotechnology, with the stated intention of 'Tacilitating and 
expandingyT bilateral a@-food trade. It smtes that the Canadian agriculture minister and the American agriculture 
secretary wiU meet at least once a year to discuss agricultural trade issues and to discuss "issues of common interest" 
for the p q o s e  of cooperating in other international venues. Senior officials are also to meet at least twice a year, 
and within thirty days on issues re-g resolution. The governments aiso agree in the document to establish a 
"comprehensive early-waming and consultation process to resolve problems at an early stage in their development." 
Finaily, the document encourages the private sector, through its industry associations, to contribute to increased 
cross-border discussions, including the creation of '%bilaterai indusey consultative mechanisms" for various sub- 
sectors, such as grains, livestock and meats, and horticultural products. Canada. Canadian Food Inspection Agency 
(1 998). 
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state officiais participating in the activities of international institutions have long included an 

international focus as a core aspect of their policy-related work. For others, including some 

environmental organizations and agricultural producer associations, an intentional effort to follow 

international developments is new or has becorne a much more important activity in recent years. 

interviews with memben of the plant biotechnology regulation policy communities in Canada and 

the US revealed an almost unanimous increased focus on international events relevant to 

agricultural biotechnology regulation since the mid- 1 !BOS, especially among those associations that 

traditionally have been less interested in international matten. The priority placed by policy 

community members on awareness of international developments is a function of any or al1 of the 

following factors: fint, the degree of economic dependence of an industry on exports and thus the 

importance of market accrss; second, the presence of MNFs in the sector and in industry 

associations; third, recognition that international institutions may place or are placing constraints on 

dornestic policy making and thus are important policy making venues; and, fourth, the perceived 

advantages of forging cross-national links or creating international-level associations and coalitions 

that allow pooling of resources and speaking with a comrnon voice internationally." 

The seed industries in Canada and the US have longstanding international connections 

through membership ofnational associations in international seed trade and plant breeding 

organizations." There is also frequent bilateral communication between national seed associations. 

The Amencan Seed Trade Association (ASTA) welcomes members trom Canada and Mexico, and 

has a vice president on its executive fiom each country." Representatives report using these 

channels to discuss biotechnology regulation issues. ASTA and CSTA, as seed industry 

associations, do not directly represent public sector plant breeder~.'~ Private and public sector 

scientists do mb shoulden at many venues such as meetings of scientific societies, but public 

sector plant breedea appear generaily to be much less "plugged in" to international developments 

'' See Table 6-8 for a bnef overview of the international mobilization and orientation of key policy community 
members. 
" Personai interviews with ASTA and CSTA representativa in Octoba 1998 and March 1998, respectively. ASTA 
and CSTA have been active in these UitemationaI institutions (the International Association of Plant Breeders- 
ASSINSEL, and the intemational Seed Trade Federarion-FIS) in particuiar since the adoption of the OECD scheme 
for international seed certification in the early 1 960s. 

For 1998-1999, the Canadian vice president of ASTA is a representative of the Canadian branch of Novartis Seeds. 
'' ASTA memberzhip is comprised of firms; CSTA membership is comprisad of individuals and firms engaged in 
the seed indusuy. 



on regulatory policy." 

Building on the long-established international orientation of  the seed trade and the 

dominance of multinational firms in the agrichemical industry, plant biotechnology multinational 

firms and the associational system of the plant biotechnology industry have had an international 

orientation since their begimings in the 1980s. Linkages between the Arnerican and Canadian 

associations have been consistently seone through the 1990s. The Biotechnolog Industry 

Organization (BIO), although based in the US, portrays itself as an international organization and 

has many members from other countries, including Canada? Most recently, biotechnology 

industry associations from the US, Canada, Europe, and Japan have increased coordination to 

present a common voice at international meetings. These national associations meet a few times a 

year, but also have f'requent informal contact on issues such as labelling. Information exchange 

helps to develop consensus across the industry intemationally. A representative of BIOTECanada 

noted that developing mch a consensus provides "a lot more strength" in international forums, 

when the biotechnology industry finds itself debating with other groups such as environmental 

organizations that have created intemationd coalitions and where each international coalition is 

given equal tirne to speak." 

Compared to the seed trade and the plant biotechnology industry, the food industly 

appears, somewhat surprisingly, to be less mobilized through associations at the international 

level. However, exporting and multinational fimis have strong incentives to be aware of 

international economic conditions and events and are likely to follow international developments on 

an individual basis. Their national associations actively follow international developments. A 

representative of the Food and Consumer Products Manufacturers of Canada noted that because 

" hterviews suggest that public sector plant breeden often have a general awareness of relevant international 
deveIopments, but do not take a proactive approach to monitoring them. In Cana&, they report that their 
international awareness cornes Iargely through informal scientific information exchange. Discussions about 
regulatory poticy appear to be a minor aspect of such exchange, and information cornes indirectIy from others that 
are more actively intemationalIy, such as state officids, muitinationd firms, and commodity associations. See also 
Anstey (1986): 355 for exampfes of internationai scientific exchange between public sector Canadian and foreign 
researchers. 
" Canadian members mclude sevaal biophamiaceuticai ftrms and Ag-West Biotech, Ontario Agri-Food 
TechuoIogies, and the Quebec Bioinhtries Association. One of the predecessors of the current Canadian 
biotechnology industry association (BIOTECanada), caiied the Indusaiai BiotechnoIogy Association of Canada, was 
created m part at the behest of Monsanto Canada as a branch plant of one of BIO's predecessors, the Industrial 
Biotechnology Association (US). Personal interview, Febniary 1998. 
62 Personal interview, Febniary 1998. 
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many of the association's members are multinational, the association is often briefing Canadian 

state officials on international developments. While state officials are aware of international issues, 

it is not a key focus for them in the way that it is for the food industry. The National Food 

Processors Association (NFPA), one of the major food industry associations in the US, reports 

working quite closely with its Australian counterparts on biotechnology issues, but not much with 

counterparts in Canada." The global food indus- does have at l e s t  one international-level 

association, currently called the International Alliance of Food Product Associations, which is 

based in Bmssels. It has been "loosely organized" since the late 1980s and brings together the 

representatives of twenty-five to thirty countries. The alliance has become more formally 

organized suice 1993 and now has annual meetings? Both the NFPA and the FPCMC belong to 

this international alliance which provides a forum for discussion. However, the alliance has not 

contriiuted much toward establishing an international consensus on biotechnology issues across 

the global food industry, in part because European food firms often have different positions than 

their North Amencan co~nterparts.~~ 

For Amencan and Canadian agricultunl producers, international awareness has focused 

traditionally on tmde and issues other than regulatory policy. It is centred within associations 

rather than among individual members. General farm organizations such as AFBF and the CFA do 

attend international meetings such as the biennial meetings of the International Federation of 

Agricultural Producen. They report that such meetings have included discussion of biotechnology 

issues. Most individual producers do not have the time or inclination to become mobilized 

intemationally and rely on their associations to warn them of important developments. in some 

matters, producers rely on state officials to represent their intereas. For example, a CFA 

representative stated that the federation's memben are comfortable with the idea that Canada will 

adopt standards set by international institutions as long as they perceive that Canadian oficials are 

doing an adequate job." Associations that represent producers of commodities that are dependent 

" J e  NFPA doesn't see much need to be UivoIved with Canada because it perceives the Canadian system as closely 
digned with the American system, Personal interview, October 1998. 
6' A FCPMC representative reported being very active in this international alliance. 
" For example, in May 1997, a group of European food retailing f a  and associations sent an open letrer to 
American firms stating their insisteme on identification of geneticaily-engineered food shipped to Europe. The letter 
was signed by associations h m  Demark, Finiand, France, Germany, Sweden, and the UK, and by several large 
European £ïrms such as Sainsbury and Tesco in Britain. 
66 Personal interview, Juiy 1998. 
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on export markets for significant portions of their sales, such as the Canola Council of Canada and 

the Amencan Soybean Association, have been inc~asing their efforts to become aware of and 

active in international regulatory developments related to market access for biotechnology products. 

The shared dilemma of members of Amencan and Canadian commodity associations of lost expon 

markets is encouraging the development of cross-national links. For example, in the spnng of 

1998, representatives of commodity organizations in both countries met to discuss issues of 

common concern, with a focus on the issue of market access of biotechnology crops. More 

recently, in the summer of 1999, a meeting organized by the National Corn Growen Association 

(US) brought together more than 150 representatives of various links in the corn industry to 

discuss biotechnology  issue^.^' 

For public interest groups, including environmental and consumer organizations, the 

importance ofbeing active internationally lies in the recognition of the importance of international 

venues for policy rnaking and the benefits of pooling resources.' Such groups can be effective 

intemationally, for example, when they cm draw on infornational resources and specialized 

expertise to provide authontative interpretations, and make claims of popular representation." 

While international coalitions among public interest groups appear to be an increasingly common 

tactic, these coalitions often are temporary, informal, and single-issue. Even within a single 

organization that appears to be transnational in its focus, diere may be a lack of central 

coordination." Evidence and reports of cross-national linkages and international coalitions among 

public interest groups on agricultural biotechnology regulatory issues suggest only a minimal level 

of occasional and temporary interaction for the purpose of coorâinated policy activities beyond 

information exchange took place pnor to 1998. 

" See NCGA website: hnpi/wwwacga.com. The m e e ~ g  was the füst nep in draffing a common plan of action 
and included representatives h m  Canadian, French, and Japanese f m  and associations. Objectives of the effort 
include determining the marketability of genetically-engineered corn varieties, securing the American position as a 
corn supplier internationaily, evaluating the reguiation of genetically-engineered varieties around the worId, and a 
discussion of technology transfer and risk allocation. The meeting concluded with agreement, among other things, 
to encourage regufators to increase their promotion of the American regularory system and to work to increase 
consumer confidence in the safety and benefits of biotechnology. 
" See Boardman (1992) for a discussion of the intemational activity of Canadian environmentai policy cornmunity 
members. 
" Clark (1 995). 

For example, a recent suvey of the twelve largest national enviromentai interest groups in the US found that 
seven had international affiiiates, but ai1 were oniy loosely aiigned with their parent oqpnizations. information 
flows among the groups, but there is rarely a centrai control of policy activities. Jones and Smith (1 995). 
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The Consumer Policy Institute within the Consumen Union (US) appean to be one of the 

most intemationally-active public interest groups working on agricultural biotechnology regulation. 

It has worked internationally on biotechnology issues since the mid-1980s. In the 1990s, the 

Consumer Policy Institute worked closely on food biotechnology issues with Consurners 

International, an international alliance of consumer organizations based in England. The two 

groups have co-published reports on food biotechnology issues such as labe1ling.l In contrast to 

the Consumer Union's activities, the Consurners Association of Canada reports a failure to link 

with consumer groups in other countries and intemationally on both agricultural biotechnology 

issues and other matters. The CAC is thus relatively isolated intemationally." Some Amencan 

groups, like the Union of Concemed Scientists, have interacted with Canadian individuals and 

groups, but ofien cite resource constraints as limiting these linkages. Canadian groups report some 

linkages with Amencan counterparts, largely for the purpose of information exchange, such as 

between CIELAP and UCS. Occasionally, groups work together on campaigns, as in the example 

of the Canadian campaign by the Council of Canadians and the Pure Food Campaign (US) on the 

issue of the safety of bovine somatotrophin in the mid-1990s. 

Economic internationalization and policy preferences 

In this case study, economic intemationalization's chief apparent effect has been to shape 

the policy preferences of both more and less economically-powerfd members of domestic policy 

communities. In general, Canadian policy community members are more vulnerable to the 

economic aspects of internationalization given their p a t e r  dependence on export markets, 

especially the Arnencan market, and the dominance of Arnerican and European-based 

multinationals in the crop plant biotechnology industry. The vulnerability that emerges fiorn trade 

patterns most clearly affects export-oriented cornmodity producers in Canada, their American 

counterparts (albeit to a lesser degree), and the Canadian food industry with its increasing export 

intensity. 

For export-oriented agricultural producers, internationalization fiels demands for tools to 

remain cornpetitive in global markets. Many North Arnerican producers have embraced 

" Halloran and Hansen (1 998). 
" In fact, the CAC reports having bener links with food industry associations in the US, such as the American Meat 
Institute, than with consumer organization counterparts. Personai interview, February 1998. 
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genetically-engineered plant varieties as useful tools, apparently not aware or concemed about the 

issue of market access until export markets were about to be lost. Troubles in the European market 

no doubt accounted for the increased mobilization of agrkultural producer associations in the late 

1990s when faced with the argument that a biosafety protocol under the Convention on Biological 

Diversity could shut dom or senously hamper trade in agriculturai cornrnodities." For the food 

industry, the commercialization of genetically-engineered plants mises the issues of food safety md 

labelling. National food industry associations in Canada and the US, retlecting both the presence 

of large MNFs and exportsriented fimis within their membership, have encouraged the 

development of food safety assessrnent procedures that are intemationally endorsed to protect 

market access and further harmonization. For many Canadian food firms, protecting access to 

Amencan markets is the single most important goal of harmonization efforts. 

The greater vulnerabiliv of members of the Canadian policy cornmunity appears to provide 

the basis for the differing pnonties of Amencan and Canadian state officials. For Amencan 

oficials, the consistent prionties have been first, to maintain international technological leadership 

in biotechnology by quickly developing a regulatory regime allowing comrnercialization; and, 

second, to use its scientific leadership to legitimize its regulatory approach as an international 

model which in tum is expected to encourage harmonization in the direction of that model." For 

Canadian oficials harmonization has also been a consistent pnority. For Canada, however, the 

focus has not been so much about providing the model although efforts have been made to do so, 

but ensuring that the Canadian policy response is aligned with the nght international model so to 

avoid trade challenges and disputes.'' 

For public interest groups, economic intemationalization has a more subtle effect on policy 

'' Canada was interested in particular in how the protocol would affect trade with nonparties, such as the US. Prior 
to the final negotiating session, the Canadian agricultural media reported specuiation that Canada mîght no longer be 
able to export biotechnology products to the US if it ratified the protocoI. Others following the issue said that such 
a resuit was highly unlikely. 
'' For exampie, Ui 1990, USDA officiais Terry MedIey and James Glosser noted that "a very criticai component" of 
biotechnology regdation work within USDA was to encourage intemational harmonization and to avoid artificiai 
trade barriers. GIosser noted b t  the emphasis on harmonization has meant that "we are at the threshold of a way in 
which we have never conducteci business heretofore" mcluding US acceptance of data generated elsewhere, which 
would not have o c m e d  in e a r k  decades. See U.S. Congress. House Cornmittee on Agriculture. Subcommittee 
on Department Operations, Research, and Foreign Agriculture (1991): 53 and 65. 
" Canadian leadership at international institutions in providing regdatory models is more evident in discussions 
about e~1Womentai risk than food safety. For example it introduced the concept of "consensus documents" to the 
OECD* 
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preferences. Market access problems for domestic producers have heightened domestic public 

awareness of the issues raised by genetically-engineered crop plants such as food safety and 

labelling. This development presents the possibility of "contagion" of public hesitation or 

resistance seen in other countries, particularly if public interest groups seize the opportunity. At a 

broader level, some public interest groups, including the Council of Canadians, the Sierra Club of 

Canada, and Greenpeace International, have focused on the dominant presence of multinationals in 

the agricultwal biotechnology industry and international biotechnology policy making activities, 

such as those of  code^.'^ They have expressed concem that these aspects of the development of 

agricultural biotechnology are resulting in a Ioss of domestic sovereignty over important regulatory 

decisions. 

INTERNATIONAL INSTITUTIONS AND RESOURCES 

The international level presents another battleground that, depending on the specific venue, 

may offer advantages or disadvantages that do not exist domestically to policy community 

members. Policy community members do not hesitate to express their preference for certain 

international venues that are more likely to protect iheir interests and M e r  their policy goals. 

These international activities also facilitate cross-national linkages between domestic policy 

community members, providing oppomuiities for information exchange. For exarnple, at Codex 

and biosafety protocol negotiations, societal actors (including representatives of industry, 

consumer and environmental organizations) may attend as observers or non-voting participants? 

For domestic policy community members that are unhappy with existing policy choices, the 

activities of international institutions present an oppominity for policy change. For exarnple, 

'"orne of this attention is focused on the North-South implications of biotechnology, nich as concerns that firrns 
from developed countnes are engaging in "bio-piracy" by exploiting the rich biodiversity found in many tess- 
developed counhies for their own profit without permission or adequate compensation. The Council of Canadians 
argues that Codex standards under the WTO wiii act as "ceihgs" for domestic standards and that the Iack of funding 
for groups to attend the meetings of international institutions, such as Codex, excludes them from the debate. 
" For example, the 1999 meeting of the Codex Commission brought together the representatives of ninety-eight 
member States, but aiso representatives h m  sixty-three non-govemmenml organizations. At the fifth meeting of 
the Biosafety Protocol negotiations, the group of non-govemmentai observers included representatives h m  Canadian 
organizations AgWest Biotech, BIOTECanada, the Canadian Federation of Agriculture, and the Canadian 
Envirouutental Law Association. American o ~ t i o n s  represented inchded the American Seed Trade Association, 
the American Soybean Association, the Biotechnology lndustry Organization, the National Corn Growers 
Association, and the US Grains Council. Muitinationai firms and internationai associations that sent observers 
incIuded AgrEvo, DuPont, EUROP ABIO, FIS / ASSINEL (intemationai seed mde and plant breeders' associations), 
Greenpeace, Monsanto, Nestie, Novartis, and the World Widtife Federation. 
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biotechnology skeptics in the US who prefer mandatory labelling hope that if the labelling debate at 

Codex is resolved in their favour, countries will be able to refuse imports of unlabelled 

biotechnology foods. Such a development might encourage rethinking of the US position on 

labelling." Many members of the dometic Amencan and Canadian policy cornmunities saw the 

negotiations to create a biosafety protocol as having the potential to impede or reverse the rapid 

adoption of biotechnology in agriculture facilitated by their domestic regdatory regimes." The 

biotechnology industry portrayed the prorocol as a thinly-veiled attempt to hinder trade in 

biotechnology products. in 1996, for exarnple, Richard Godown, head of BIO, argued that it 

appeared that the protocol would be "thoroughly restrictive in its approach and in a practical sense 

the necessity for complying with its provisions would most probably bring d l  trafEc in living 

modified organisms to an indefinite hait."" The comments of a Canada-based AgrEvo 

representative in September 1998 were also representative of the biotechnology industry's reaction: 

"People in agriculture should be really scared by this. I think closing the [biotechnology] industry 

down is a real possibility. It is what our opponents want.'"' A biosafety protocol, if ratifted, 

could be a key resource for those members of the Canadian policy network wishing to alter the 

domestic regime. This development would be especially welcome to revisionists if socioeconomic 

conditions were included as grounds for screening imports. 

The choice of international venue may place restrictions on who is able to participate. For 

example, agricultural producers were initially excluded from the dornestic advisory cornmittee 

within Canada that discussed the Canadian position on the biosafety protocol, and had to lobby 

vigorously (and eventuaily successfully) to be included. The biotechnology industry and 

environmental groups were included, while agricultural associations were excluded, because the 

protocol was perceived as an environmental agreement rather than an agricultural trade issue. The 

technical content of discussions may also serve to privilege or exclude some members of policy 

communities. For example, one representative of an American commodity association attended a 

session of the biosafkty protocol negotiations for a couple of days but reporting having had "a hard 

" Personai interview, December 1998. 
'' The perceived tIlreat of a Biosafety Rotocol motivated the US govanment to work through its Miami Gmup 
parmers to ensure that the negotiations stalled, thus avoiding adoption of a text ît disiiked. Although several 
countnes withheld their approval of the finai drift text, the US received much of the blarne for the outcome of the 
negotiations, including fiom the European Union's Environment Commissioner Ritt Bjerregaarci. 
'O Hoyle (1996). 
'' Wilson (1998a). 



time making sense of the issues"." 

Members of domestic policy cornmunities often voice clear preferences for certain 

international venues. Some biotechnology skeptics have been optimistic about making gains by 

strengthening environmental protection through the Biosafety Protocol. Other organizations 

including the US Grains Council and the USDA would rather let the International Plant Protection 

Convention and the SPS Agreement handle the issue of environmental risks of biotechnology, 

under the broader aegis of the WTO. Several biotechnology proponents believe that the protocol is 

being used as an assault against genetic engineering across the board, rather than a genuine effort 

to focus on environmental nsks. Both biotechnology skeptics and proponents believe that some 

international institutions, such as Codex and the FAO, could provide potentially favourable results. 

However, some domestic policy community members are hstrated at the lack of concrete results 

at the international level. For exarnple, a Canadian food industry association representative 

suggests that Codex has been paralyzed on the issue of labelling genetically-engineered foods 

because of its rnultistakeholder approach. She argued that Codex ' W l  have to change or die" and 

that it should make a decision or leave the issue of labelling alone." 

State officials may capitalize on the activities of international institutions to enhmce their 

capacity and peihaps their autonomy. When policy options can be presented as backed by 

international consensus and are then viewed as legitirnate, if not desirable, within domestic policy 

communities, state officials may be able to establish regulatory principles that are intemationally- 

aligned and differ fiom the preferences of domestic policy cornmunity memben. American and 

Canadim state oficials have been very active internationally on issues of biotechnology regulation, 

which suggests that they may be members of "tmsgovemmental coalitions"." The emergence of 

'' P ersonal interview, October 1998. 
'' Personai interview, M y  1998. 
" Beyond sending senior oficids to international meetings, the importance placed on internationai politics is 
sometimes demonstrated h o u &  intemd reorganizations. For example, in October 1997, the USDA announced the 
creation of the "Poticy-Level Group on Technicd Barriers to Trade" which is a group of senior offkials h t  works 
on the issue of non-tariff barriers to agricuitural exports with the intent of heading off trade disputes before they reach 
a crisis point. Imide US Tmde (1997). 
'' For example, during committee hearings in the mid-1980s, US state officials noted their invoIvement in various 
international activities on biotechnology regulations, including OECD deliberations. This international involvement 
continued US leadership in guidelines for saféty in lab research involving rDNA organisms. The National Institutes 
of Heaith guidelines were used as a mode1 by many corntries, and NM staff with involveci in severai intemationaI 
cornmittees. See, for example, U.S. Congress, House Cornmirtee on Energy and Commerce. Subcommittee on 
Oversight and Investigations (1 985): 99- 100. 
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' ~ s g o v e m m e n t a l  coalitions" is largely a function of the activities of international regimes which 

provide venues that permit the establishment of networks among state officials.j6 

Transgovernmental coalitions contriiute to the creation of high quality information and create a 

political space in which actors may trade national loyalties and identities for shared coilective 

beliefs and goals, possibly Ieading to the creation of an international "epistemic ~omrnunity''.~' 

State oficids h Canada a d  the US hzve demonstmted consistent!y their wareness of the 

activities of international institutions on issues surrounding agriculniral biotechnology regulation 

and have cited their reports regularly as support for policy propos al^.^' For example, in 1983 EPA 

officia1 Don Clay noted that WHO and the OECD had both examined the issues of the nsks of 

genetically-engineered organims." in 1 986, the Office of Science and Technology Policy (US) 

included a sumrnary of the just-released 1986 OECD report on biotechnology regulation in its 

document outlining the new coordinated federal framework for biotechnology." Canadian oficials 

and the documents they wrote on agriculniral biotechnology regulation also freqyently referred to 

the activities of international institutions, includuig the OECD, and the value of aligning Canadian 

regulatory measures with international consensus." 

THE POTENTIAL OF INTERNATIONALIZATION: 
CONSTRAINTS AND OPPORTUNITIES 

Four factors-trade patterns, the presence of multinational firms in the plant biotechnology 

industry and related agri-food industries, the activities of international institutions, and the 

international orientation of several key domestic policy community rnemben-together niggest a 

high potential for intemationalization of regulatory policy making on the issues surrounding plant 

'' Risse-Kappa (199!%), especially pp. 285-286. 
'' Haas ( 1 992). Epistemic communities may influence domestic decision m a h g  thmu& authoritative daims of 
knowledge and, for example, by framing problem defIIiitions and assisting in the identification of state interests. 
Epistemic communities are more likely to be infIuential in times of uncertainty when policy makers t u .  to expen 
communi ties for guidance. 
" Whiie officiais in both countries have frequently referenced the work of international institutions in cornmittee 
hearings and documents, such references are more commonly and overtly used as a justification of policy proposais 
in Canada 
'' US Coagress. House Committee on Science and Technology. Subcommittee on investigations and Oversight, 
and Subcommittee on Science, Research and TechnoIogy ( 1  983): 249. 
90 United States. Executive Office of the President. Office of Science and TechnoIogy Policy (1 986). The OECD 
report referred to is Organisation for Economic Co-operation and Development (1986). 
'' For example, see Hollebone ( 1  988): 45 and Canada Agriculture and Agi-Food Canada, HeaIth Canada, and 
Environment Canada (1 993). 
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biotechnology. The findings presented in Chapter Three suggest that intemationalization has 

translated into policy choices intended to achieve the goals of competitiveness and hmonization. 

Often, intemaîionalization is portrayed as an extemal constraint on policy making that limits the 

range of possible or acceptable policy choices. Before assuming that such constraints exist, it is 

important to examine the actual oppominities and constraints that the degree and nature of 

intemationaiization are likely to have presented for regulation of agriculnual biotechnology. 

Trade patterns and multinational firms 

Trade patterns, including Canada's significant and growing reliance on the American 

market for its agi-food export products, place no obvious direct constraints on domestic regulation 

of the environmental risks of genetically-engineered  plant^.^ However, awareness of these trade 

pattems is Iikely high among memben of the Canadian policy community, particularly state 

oficials and agricultural producers. Sensitivity to the importance of exports may translate into 

viewing environmental risk I safety regulatory regimes in Canada and the US as a necessary 

condition for ensuring access to the newest technology so that producers can maintain or increase 

their competitiveness in world agriculturai markets. The effect of these trade pattems on food 

safety assessment and labelling is far more obvious. The Canadian food industxy's export 

dependence is much higher than that of its Amencan counterpart as is its degree of dependence on 

its single largest market, the US. For Canadian firms in panicular then, these trade patterns 

translate into strong incentives for the food industry to request harmonization of domestic food 

safety assessment measures with either the leading international consensus and / or those of major 

expon markets. On the issue of labelling, these economic incentives would seem less strong since 

manufacturers c m  and will adapt to differing Iabelling regimes rather than lose export sales, 

although they would prefer to avoid the extra costs. However, on the issue of genetically- 

engineered foods, labelling has become strongly linked to food safety and thus is relevant to 

market access. 

As a constraint on domestic policy making, the dominant presence of multinational firms in 

the plant biotechnology industry has two key effects. First, policy makers are likely to be aware 
9z They do present the possibk scenario of an opportunity for transnational or foreign actors to encourage boycotts of 
Canadian or American products in an effort to change domestic regulatory regimes. Such a scenario seerns irnlikely, 
but is not without parallel, given the example of European boycotts of British CoIumbian forestry products in 
efforts to change environmentai practices. 
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that such h s  may have the option of abandoning activities, or not beginning them at dl, in a 

country where the regulatory regime is not to their liking. For example, agricultural biotechnology 

firm AgrEvo's research presence in Canada is credited largely to Canada's relatively quick creation 

of a regulatory regime for genetically-engineered plants and to a five-year moratorium placed on 

field trials of these plants in AgrEvo's home country of Germany. Further, if securing access for 

domestic producers to the firm's technology is a pnority for policy makers, the nature of the 

regulatory regime becomes an issue of cornpetitive advantage, reflecting the combined incentives of 

trade patterns and the presence of multinational fims." The presence of multinational firms in the 

food industry has less obvious importance for the issues of food safety assessment and labelling. 

These firms are, of course, likely to demand harmonization of regulations to facilitate trade and 

simplify their operations. However, it seems unlikely that differences in regulatory regimes on 

food safety assessment and labelling would be enough to deter MNFs fiom potentially lucrative 

markets, even if these differences require extra research and papenvork? In fact, since MNFs 

often tend to be the larger firms within an industry, they are perhaps best placed in ternis of 

resources to deal with differing regulations across countries. Finally, food processing firms are 

long accustomed to adapting their products to suit local consumer tastes." in May 1999, for 

example, the British branches of multinational food fims Unilever and Neale announced that they 

would not use genetically-engineered ingredients given the adverse consumer reaction within the 

United Kingdom. However, these firms continued to use these ingredients in products for other 

markets. 

International institutions 

Despite al1 the activity within international institutions during the last two decades on 

agriculturai biotechnology regulation, few, if any, direct and visible consnaints on domestic policy 

choices have resulted thus f a .  n i e  one notable exception, mentioned earlier, is that the 

Convention on Biological Divenity cornmits Canada to having a domestic regulatory regime in 

" Unlike many other products, pIant varieties oAen m u t  be adapted to specifrc growing conditions to perform weI1. 
This fact makes it more important to ensure that development i&es place within national boudaries. 
'' The exception migfit be ifa firm was fhced with a reguiatory regime that prohibiteci the use of geneticaiiy- 
engineered ingredients or required labeiling identifymg such ingredients. However, even such potentiaiiy onerous 
masures could be overcome through domestic production using segregated ingredients. 
" Vaughan (1 995). 



342 
place to reduce environmental risks. In fact, Canadian officials descnied the 1993 regulatory 

framework as helping to fiilfil Canada's obligations under the Convention. For the most part, 

however, it appears that Amencan and Canadian state officials have used the activities of 

international institutions as opportunities to achieve policy goals." The intentional exercise by the 

US of its scientific leadership internationally, coupled with a pale Canadian imitation, suggests that 

these two countnes may have had more influence on the activities o f  international institutions than 

these institutions have had on their domestic regulatory regimes." This conclusion seems most 

accurate for the issue of environmental release in both countries, but Iess so for Canada on food 

safety. It is least accurate on the labelling issue at Codex, where the two countries had failed as of 

1998 to build a sufficient coalition to ensure international endorsement of their domestic labelling 

positions. 

Amencan policy cornmunity memben generally hold that international institutions had 

minimal influence on their domestic agricultural biotechnology regulatory regime through the 

1990s. A former US state oficial now working for a national biotechnology industry orgmization 

who participated in some international meetings argues that the Amencan regulatory regime for 

agricultural biotechnology owes linle, if any, "intellectual debt" to other countries or international 

institutions." Rather, he argued, American participation in international activities has been more 

about the US shaping dialogue overseas? In Canada, the activities of international institutions are 

descnied by policy cornmunity members as usefùl forums for discussion and the creation of 

" Mobilization at the international ievel can also be important to prevent the development of international consensus 
or the creation of an international regime that is not perceiveci to be favourable to domestic interests. For state 
officials in Cana& and the US, the negotiations surroundhg creation of a biosafety protocol illusmted the 
importance of staying on top of such international developrnents. 

AS pioneen in the development and use of geneticaily-engineered plants, and subsequently in reguiatory regmes to 
govem dieir release, Canadian and American regimes are both regarded intemationally as potential templates. 
Canadian officials working on both environmental reIease and food safety issues argue that they are at least as active 
as the Americans in international harmonization efforts, such as holding workshops (sometimes as a joint effon with 
the Amencans) in regions of the wodd where reguiatory regimes do not yet exist or arc just being developed. Canada 
also chairs ttie Codex food labelling cornmittee. 
'' Personal interview, October 1998. The oniy exception this source acknowledged was the use of a "decision-tree" 
approach in risk analysis, which apparentiy was fm suggested in Australia, and has been used somewhat in the US 
and in Canada. 
qq US leadership has been exercised in several venues, but was especially evident at the OECD. For example, the 
development of "Good Developmental Practices" at the OECD dirring the early 1990s was based on a draft US 
document. U.S. Congress. House Committee on Science, Space, and Technology. Subcommittee on NaturaI 
Resources, Agriculture Research and Environment (1988): 48. The OECD Working Group on Food Safety of the 
Group of National Experts on S a f i  in Biotecbnology, which produceci the 1993 report, was chaired by Dr. Frank 
Young of the US, who had been the FDA Cornmissioner in the 1980s. 
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scientific consensus. They are not, however, perceived to have a direct influence on domestic 

regulation because of the coincident timing of domestic regulatory de~elopment.'~ 

Regardless of the impressions of state oficials and others within the policy communities, 

the fact that Amencan and Canadian state officials have been very active in, and supportive of, the 

activities of international institutions, suggests a high likelihood of cross fertilization of ideas 

beiween intem.tionsl institutions and domestic policy nehvorks. Furt,C,er, the concurrent 

development of domestic regulatory regimes and international consensus on guidelines for 

regulation make it dificult to separate clearly the influence of one on the other and suggests the 

possibility of transgovemmental coalitions. A survey of participants in six major OECD and 

FAO/WHO international scientific conferences shows that the US sent representatives to every 

conference. Canada sent delegates to al1 but the earliest meeting in 1982 (Table 6-9).lm The 

combined American and Canadian presence at these meetings contriiuted between approximately 

20 to 30 per cent of all participants. However, there is little evidence to suggest thai Canadian and 

American officials have become members of a transgovemmentai coalition, trading in national 

priorities and loyalties for transnational ones. Even in the venues most conducive to such 

coalitions, such as the OECD and FAOfWHO expert scientific cornmittees, coalitions have not 

emerged The latter is the result of the combination of relatively infiequent meetings, the changing 

mix of individual representatives, and, in the case of environmentai release, the variation in the 

issues under consideration which alters the requisite scientific expertise.lm However, the lack of 

'" This conclusion is more convincing for the issue of environmental release. On rhat issue, AAFC pomays 
Canada as having taken a leadership role at OECD, rather than adopting OECD prescriptions. For example, the 
OECD has adopted the Canadian practice of developing documents outlining a detailed biology of key crop plants, to 
improve the database for ri& assessment. On the issue of food safety assessmmt, Canadian state officials have 
carefirlly monitored intemational consensus to ensure Canadian policy is in aligiment. 
'O' Few of the representatives attended more than one or two meetings. American officials tend to have more 
multiple appearances than Canadian officials. This finding may be in part a result of the fact that the workshops and 
cornmittees focused on various aspects of biotechnology policy, such as fieId trials of genetically-engineered plants 
and food s a f q ,  which tend to draw on different sets of expertise. Most of Canada's representatives have been drawn 
h m  the federal goverment, although a few came h m  industry and academic Iaiations. The US has drawn slightly 
more on indusûy and academic representatives. Notably, Dr. Emest George Jaworski, at the time working with 
Monsanto, was a member of three OECD expert groups between 1982 and 1990. 
'O2 An examination of the participants in key meetings rweals that American officiais were more likely than 
Canadian officials to attend more rhan one meeting, providing greater continuity. For example, Sue Tolin of the 
V i a  Polytechnic lnstitute and State University attended five OECD meetings on behaifof USDA, while Frank 
Young of the FDA 1 Health and Human Services agency attended three meetings. 
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transgovernmental coalitions has not prevented the emergence of some scientific consensus.103 In 

interviews, both state officiais and regulated firms have descnbrd the science behind regulatory 

assessment as virtually the same across countries, including Canada, the US, and Europe, despite 

major differences in other aspects of regulation. 

In contrast to OECD and FAO/ WHO activities, efforts within Codex and the International 

Plant Protection Convention and to irnplernent a biosafety protocol appear much more likely to 

place real constraints on domestic policy making in the fùture. However, these effects will likely 

be visible only in the medium to long-tem. As of 1999, Codex remained stymied on the Iabelling 

issue and was just beginning its effort to establish food safiety standards for biotechnology foods. 

The IPPC was also just begiming to contemplate the implications of genetically-engineered plants 

for its activities, and the successfùl implementation of a biosafety protocol still lay ahead. The 

ongoing polarization of the biotechnology debate both within countries and across them suggests 

that it will be sorne time before a strong international consensus is achieved. The SPS agreement 

appears to be the most likely constra.int that could be exercised on domestic policy making if it is 

applied to biotechnology products. Even so, it conainites little challenge to the American and 

Canadian regulatory regimes which are unlikely to be considered protectionist.'" It is much more 

likely that the NO countries will use the SPS Agreement to ensure access to important export 

markets, possibly altering the domestic regulatory regimes of other countries. A biosafety 

protocol, if ratified, couid be a aade barrier. Questions have been raised and not clearly answered 

about whether the protocol or WTO provisions would prevail in the event of a conflict.'" Such an 

issue will not arise, of course, if the protocol never enters into force. 

'O3 in the case of food safety assessrnent, foff owing the initial report by the International Food Biotechnoiogy 
Council, each subsequent report, whether by the OECD or fiom a joint FA0 / WHO consultation, cited its 
predecesson, e x h i b i ~ ~  an awareness of olher efforts. Table 6-7 demonstrates the consistency among thae activities 
on scientifïc principIes and differences on politid aspects. 
'O' The provisions of the SPS Agreement couid act as an extemal consuaint on domestic environmental and food 
safety regimes for geneticaliy-engineered plants, but its use wodd, if anything, Iikely serve to reduce existing 
regdations rather than strenghen them. Given the nature of the Canadian and American regimes compared to the 
Ievel of regulatory development elsewhere, it seems untikely that either country, especially the US, wouid face a 
challenge in this way in the near tiiture. 
'OS ïhe wording of the f'ïnalized protoc01 wouid be an important determinant in answering ebis question. 
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CONCLUSIONS 

As a prelude to the concluding chapter, several statements c a .  now be made about the 

degree and nature of intemationalization and its potential impact on policy making. First, in both 

countries, the economic sources of intemationalization appear to have had more effect on policy 

preferences and policy choices than the activities of international institutions. Specifically, they 

have encouraged the establishment of efficient regulatory regimes permitting commercialization. 

Activities within the OECD and, to a lesser extent, the FA0 / WHO joint consultations on food 

safety have served to enhance state capacity in the development of such regimes and reinforced the 

incentives of econornic intemationalization toward rapid commercialization. Effons within Codex 

and through the Biosafety Protocol negotiations have the potential to dilute or redirect the effects of 

economic internationalization. In highlighting international polarkation on key issues of 

biotechnology regulation, these forums have heightened uncertainty about biotechnology. Such 

uncertainty may serve ultimately to claw back some of the gains of biotechnology proponents. 

Second, intemationalization may differ in its potential among countries as it does in this 

case. In Canada, economic intemationalization is much more of a clear and present reality than in 

the US. The export dependence of agricultural producers and the presence of multinational fims 

in the plant biotechnology industry combine to exen powefil incentives in Canada for a regulatory 

regime that is a competitive advantage by providing new tools to producers and attracting the 

research and development activities of the multinational firms. Representatives of these fims were 

quick to point out in interviews that without its relatively quick development of a regulatory regime 

for genetically-engineered plants, Canada would not have rnuch of a plant biotechnology industry. 

As one representative said: "You take your investment to where you can get the invesmient back 

fastest".I0l In both countries but more so in Canada, state officiais have been keenly aware of the 

potential exit of multinational firms. Further, as noted earlier, state officiais in the two countries 

differ in their responses to economic intemationalization according to its impact. In the US, the 

focus has been on rnaintaining international technologicai leadership, as a fundamental component 

of competitiveness. Goals include ensuring US-based multinational firms keep research at home, 

'O6 Persona1 interview, September 1998. 
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while increasing export sales of seed of genetically-engineered plant varieties and their produ~ts. '~~ 

As a result, the US has pursued a comparatively rapid commercialization of biotechnology. Given 

its scientific leadership in biotechnology and its pioneering of comrnercialization, it has not 

hesitated to create indigenous regulatory regimes rather than wait for clearer international 

consensus. Its aggressive approach toward exporting both its regulatory approach and its 

genetically-engineered crops has been characterized by some ohservers as a "like it or lump it" 

attitude that has not helped its case in Europe and elsewhere.lo The Canadian approach has been 

more cautious. The priority has been not so much to be the technological leader, except in specific 

niches. It is more to remain in the race as a way to ensure domestic competitiveness in global 

markets and thus maintain export markets.10g The pursuit of hamonization is also geared toward 

protecting market access and is achieved through carefil monitoring of developments 

intemationally. For exarnple, the primary reason in Canada for the delay in finalizing food safety 

assessment regulations was to ensure "fit" with consensus in the international community, 

including with FA0 I 'WHO pnn~iples."~ The focus has been more on monitoring international 

standards than those of other countnes because of the desire to be efficient by aligning Canada's 

response in the direction of the most solid international consensus. 

Third, there is little evidence that transnational or transgovemmental coalitions have had 

much impact on domestic regulatory regimes. The reason is perhaps that agricultural 

biotechnology regulation is not yet characterized by a high degree of international 

'O7 For example, at a 1986 US House of Representatives cornmittee hearing, US state officia1 David Kingsbury of 
the National Science Foundation noted that the h e r i c a n  sfatus as a world leader in biotechnoIogy heightened its 
interest in cooperation across national boundaies to ensure that there is consistency in regulation for products that 
are developed in the US and sent overseas, and for fm that corne to the US. He acknowledged concern that 
regulations could send fkns overseas to conduct research, but was optimistic that the US fiamework would not have 
such an effect. See U.S. Congress, House Couunittee on Science and Technology, Subcommittee on 
investigations and Oversight; and the Subcommittee on Naairal Resources, Agriculture Research, and Environment; 
and the Subcomminee on Science, Research, and Technology, (1987): 4243. 
'O' However, USDA officiais argue they bave probably pursued deregdation of environmental dety assessment 
more slowiy because of American agiculturai exports, rrying to keep the same pace with deveIopments elsewhere. 
Personai interview, October 1998. 
' O 9  For example, in 1 987, Canada's Minister of S tate for Science and Technology, Frank Oberle, noted: "Al1 of us 
are tuming to science and technology as the means to improve our cornpetitive position in the world's marketplace. 
For us in Canada, biotechnology shines as one of the most promisiag fields, one which offérs gmt hope, and 
potenaai to add to our nation's economy." Organisation for Economic Co-operation and Development (1988): 78. 

Personal interview, August 1998. OECD activities on food safety have been far less influentid than FA0  / 
WHO activities because of their more generai, less scientific, nature. Canada has "taken in" international 
perspectives on food safety assessrnent and ehborated them in developing its response. 
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institutionalization despite much activity.'" Transnational actors, rnainly multinational plant 

biotechnology fims, have been active largely through their national branches in domestic policy 

communities."' Beyond the multinational firms, Greenpeace International, based in Europe, could 

also be considered a transnational actor. However, its somewhat successful genetic engineering 

campaign was focused pnmarily on Europe through the 1990s. Greenpeace Canada was not 

d i ~ c t l y  hvolved in this campai& mil the f i l  af 1399. Greenpeace activities in the US on 

biotechnology issues have generdly been funded not by the Amencan office, which in the 1990s 

saw a decline in resources, but by Greenpeace International."' International associations have also 

entered the regulation debate from time to timel", but it is their national members that have been the 

active members within the Canadian and Amencan policy communities. To date, transnational 

coalitions, both among industry actors and public interest groups, have been uncommon and shon- 

lived. Further, such coalitions appear to be created almost solely for the purpose of intervention in 

the activities of international institutions rather than in domestic policy communities. One obvious 

use of coalitions came as the deadline for completion of the biosafety protocol negotiations in 

February 1999 approached and international coalitions of societal acton began to emerge. For 

exarnple, the "Global Industry Coalition," which claimed to represent 2200 firms from 130 

countries, issued a press release immediately following the failure of negotiations. The press 

release stated that its members supponed the goals of the protocol. but that the drafl text was 

"' Risse-Kappa argues that the more international institutions regulate interstate relationships (what he calls the 
degree of internationai institutionalization) in an issue-arg the more we should expect that transnational activities 
will flourish. Risse-Kappen (l995a) and Risse-Kappm (199%): 299. 
": Multinational plant biotechnology f m s  have varied in their activity within domestic policy communities. in the 
US, some of these fïrms, uicluding Dow AgroSciences and Monsanto, could also be seen as domestic policy 
community members, given their Amencan roots and headquarters. The major f m  are central members of national 
biotechnology indusuy associations and have baome incr&ingly visible A d  active with the national seed industry 
associations, ASTA and CSTG Some also belong to nationai food industry associations. 
" Personal interview, December 1998. 
"' For exarnple, in April 1998, the international Agn-Food Network (MW) released a statement outlining its 
members' commitrnent to developing biotechno1ogy in a transparent and responsible manner, including an action 
plan that stated support for "rigomus and comprehensive regdatory systems", "international harmonization of testing 
and control procedures, based on sound scientific principles", and support for Codex advities and decisions. 
Members of the IAFN at the time were: the International Association of Plant Breeders (ASSNSEL), the 
Confédération des indusaies Agro-Alimentaires de 1'üE ( C M ) ,  the Confëdération Mondiale de I'ïndusaie de la Santé 
AnimaIe (COMISA), the InternaaonaI Seed T d e  Federation (FE), the Global Crop Protection Federation (GCPF), 
the Green Industry Biotechnology Plaform (GIBiP), the international Co-operative Alliance (ICA), the international 
Chamber of Commerce (ICC), the international Ferriiuer Inchrstry Association (FA), the htemationd Federation of 
Agriculatral Producers (IFAP), and the intemationai Meat Secretariat (MS). The full statement was published on 
the Canada Grains Corncil web site at: http~l~~~.canadagrainscound.ca/upd98-37htm. 
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unworkable, would prevent countries fiom benefiting fiom biotechnology, and "would effectively 

halt biotechnology-assisted plant breeding throughout the world, whether conducted by either 

public or pnvate institutions". The press release concluded that, with the suspension of 

negotiations: "Fomuiately, in Cartagena, reason prevailed over political agendas.""' On the other 

side of the debate, an international coalition of environmental groups wrote to Arnerican Vice 

President AI Gore. stating that: "A rigorous protocol ... is absolutely necessary to protect the safety 

of humankind and the environment," and that "industry is arguing that its private interests take 

precedence over health and environmental safety.""" 

Fourth, the increasing level of activity at the international level suggests that domestic 

policy community members who are mobilized international ly, either directly or through 

international associations, will best be able to capitalize on the resources these activities offer. In 

this case, plant biotechnology fims and state officials have been the rnost intemationally-mobilized 

in the 1990s. However, active international participation by state officiais, let alone industry and 

public interest groups, requires significant resources. Members of the Canadian policy community 

complain that Canadian state officials do not seem to have the resources to participate 

intemationally in a hlly effective manner, given the growth of international activity.'17 

Fifth, the nature of the international venue appears to be important in detemining the 

outcome of its activities and the nature of the resources available to domestic policy community 

memben. It is on this point that the distinction between political and scientific international 

institutions is most useful. Of course, in reality, most international institutions are not one or the 

other, but sit on a spectrum between being wholly political or wholly scientific in their mandates. 

The FA0 /WHO meetings have been closest to the wholly scientific end of the specmim."The 

OECD has sought to use scientific consensus to secure biotechnology's contribution toward its 

mandate of facilitating economic growth and world trade, while Codex's efforts on food labelling 

"' GlobaI industry Coalition (1999). 
"' Carter (1999). 
'" A representative of an a@cultural producer association noted that Canada seems to send junior people who lack 
understanding to international conferences. A representative of a multinational plant biotechology firm stated that 
state oficials appear to be focused on muitilaterai institutions rattier than on building bilaterai links with important 
trading partners, citing her Mure to convince Heaith Canada officials to visit Japan to discuss regdatory nattes. 
Personal interviews, JuIy and Septernber 1998. 
"' See Table 6-8 which demonstrates that FA0 / WHO recommendations have focused solely on science and have 
not made recommendations regarding choice of policy instruments, imlike the OECD and the International Food 
Biotechnology Councii. 
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have become mired in a political debate far removed from science."' The biosafety protocol 

negotiations have been the site of a political clash, exacerbated by scientific uncertainty, between 

conflicting environmental and econornic pnonties arising fiom biotechnology, and between 

preferred methods of regulation (nsk analysis versus the precautionary principle). This case 

suggests that the more scientific the international institution appears to be, the more likely 

consensus will be reached and be considered legitimate. and thus be a useful resource for domestic 

policy community members. However, there is also another important difference among the 

international venues. The FA0 1 WHO consultations were closed meetings, gathering a relatively 

smail group of experts. The OECD meetings dso were relatively small and closed sessions. In 

contrast, although membership is required for participation, attendance at Codex and Biosafety 

Protocol meetings involves hundreds of participants, encompassing many more countries and 

allowing non-govemmental observers fiom industry and public interest groups. These relatively 

open meetings are those that have had the most difficulty in building consensus. 

This chapter does not delve into the reasons why Codex has hesitated until quite recently to 

develop general standards for biotechnology foods. However, its absence has cnsured that food 

safety evaluation efforts have taken place in relatively closed and small venues, populated by 

scientific experts. In contrast, efforts on environmental risk at the OECD carry the gloss of the 

organization's political mandate and its exclusive membership. Some biotechnology proponents 

have expressed disappointment that the OECD has not been been more influential to date in 

encouraging haxmonization, particularly among European countnes. This failure may well be 

linked to the lack of strong scientific consensus on the degree of environmental nsk posed by 

genetically-engineered plants and the lirnits of using science within a political in~titution."~ 

Finally, this chapter has illustrated that while the evidence suggests a high potential for 

internationalization of policy making on agriculhiral biotechnology regulation, any impact of 

'19 Aithough Codex's standard-setting acrivities are intended to be based on scientific andysis and evidence, the 
institution has also stated its intention to consider "other legitimate hctors Peyond standards] relevant for the health 
protection of consumers and for the promotion of fàir practices in food trade" such as food labelling, which cIearIy 
incorporates non-scientific considmtions. ï h i s  decision is outlined in the "Statements of Principle Concemjng the 
Role of Science ni the Codex Decision-Making Process And The Extent To Which Other Factors Are Taken hto 
Account", contained in the Procedurai Manuai of the Codex Alimentarius Commission (1 Oth edition, FAOIWHO 
Rome 1997). 
"O The JuI y 1 998 bilateml agreement between Canadian and American regdatory officiais on environmenta1 risk 
assessrnent &ta requirements and information exchange makes much more progress toward harmonization chan that 
achîeved to date through mdtilaterai institutions such as the OECD. 
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intemationalization has corne not in the form of direct constraints on policy choices, but is instead 

exercised within policy comrnunities. Economic intemationalization alten perceptions of the costs 

and benefits of "intemationaliPng" policy choices. Political internationalization may provide 

opportunities for domestic policy community memben to improve their resources and relative 

position within a domestic policy network, just as it may have the opposite effect. This 

"intemationalization from within" underscores the utility of examining the impact of 

intemationalization in combination with the concepts of policy community and policy network. By 

understanding the nature of domestic policy communities and policy networks, we can gauge more 

accurately whether, to what degree, and through what channels, the potential for 

intemationalization translates into policy choices. 



TABLE 6-1 
A ~ r i c d t u r a !  production ané trade statistlcs. C m d a  and the United S t a t e ~  

Comparative qvicuItural  s t a t i s t i ~  

CANADA UNïTED STATESs 

Agriculture as a percentage of gross domestic Agriculture as a percentage of gross domestic 
product product, 1997 
agriculture (1992) 2.1 agriculture, forest, and fishery 1.6 
ae+-food industry* 10.9' food and kindred products 1.5 
*(inchdes agriculture) 

Value of agricultural production, 1997 Value of ngricultural production, 1997 
Total cash receipts. $million (Canadian) Market value of agricultural products, $million (US) 
29. 586 196 865 

Value of agri-food exports, 1996, $billion (Cdn)' Value of agricultural exports, 1996, Sbillion (US) 
19.9 60.4 

Share of world trade in agricultural products, Share of world trade in agri-food4 
1997' $62.5-billion (US) of $462-billion of total world 
$15 billion (US) of totat world exports of $462 experts= 13.5% 
bilIion=3,2% $4l.clbillion (US) of $464-billion of total world 
$10.5 billion (US) of total world imports of $464 imports=8.9% 
bil Iion=î.3% 

Major trading partners, exports and imports of 
the 
agricultural industry (crops and livestock), 
1998, $million (US)' 
Total exports 6 58 1 
US 2 956 (45%) 
Ja pan 660 (1 0%) 
Algeria 331 (5%) 

Total imports 3 366 
US 1 981 (59%) 
Mexico L 80 (5%) 
CoIombia 157 (4.7%) 

Net vade 3 21 5 (surplus) 

Major trading partners, exports and irnports of 
agriculturd products, 1998, $million (US)' 
Total exports 51 73 1 
Japan 9 084 ( 18%) 
Canada 6 994 ( 14%) 
Mexico 6 152 (12%) 

Total imports 36 683 
Canada 7724 (21 %) 
Mexico 4653 (13%) 
I taly 1 375 (4%) 

Net trade 15 048 (surplus) 

www.agr.cafitpd-dpciffactsheete.htm1 
= www.agr.ca/policy/epadengIish/pubs/chrttoc.htm. 
http~lapps.fao.org/default,hirn www.usda.gov/ nasslpu bdagr98 

' Trade Data Online service at Industry Canada website: http://apps.fao.org/deFault.htm 
http:/ls trategis.ic.gc.cd. ' www.fas.usda.gov/scripts~/bico/bico~fnn.idc 



CANADA UMTED STATES 

Major crops', (production 1996-97, thousand rnetric 
tonnes) 
Wheat 29 801 
Barley 15 562 
Corn 7 542 
Cano la 5 062 
Oa ts 4 361 
Soy beans 2 170 
Flax 85 1 

Area harvested, 
Wheat 
B arley 
Corn 
Canola 
Oats 
Soybeans 
Flax 

1996-97. 1 O00 acres* 
30 277 
12 069 
2 691 
8 521 
4 158 
2 123 
1 420 

Crop production as a percentage of global 
production, 1996197, thousnnd metric tons" 
Wheat 29 801 1583 007 = 5 %  
Corn 73801590091 = 1 .25% 
Oats 4361 1 30 553 = 1 4% 
Barley 15 562 1 153 743 = 10% 
Soybeans 2165 1 131 174 = 1.65% 

Exports of major crops, 1996-97 
(thousand metric tonnes and as a percentage of production) 
Wheat 19366 (65%) 
Barley 4002 (26%) 
Corn 3 16 (4%) 
Canola 2s 19 (50%) 
Oats 1737 (40%) 
Soy beans 478 (22%) 
Flax 679 (80%) 

Major crops", (crop yields 1997, LOO0 bushels) 
Corn 9 365 574 
Soybeans 2 727 254 
Wheat 2 526 552 
Barley 374 478 
Oats 176 104 

Area harvested, 1996. IWO acres 
Corn 74 094 
Wherit 63 118 
Soybean 63 050 
Barley 6 761 
Oats 2 673 
Canola 370 

Crop production ns a percentnge of global 
production, 1996/97, thousnnd metric tonsn 
Wheat 62 191 / 583 007 - - 
11% 
Corn 236 064 1 590 09 1 - - 
40% 
Oats 2253 1 30 553 - 7% - 
Bariey 8616 1 153 743 - 6% - 
Soy beans 64 8371 131 174 - d 
49% 

Exports of major crops, 1996 
(million busheIs and as a percentage of production) 
Corn 9293 (19%) 
W heat 2285 (43%) 
Say beon 2382 (37%) 
Bartey 3 1 (7%) 
Oats 155 (2%) 

www.agr.ca/poIicy/winn/biweekly/EngIish/gos/ 1998fjuI 
98e.htm 
* These statistics have been converted from hectares to acres 
by the  author. www.usda.gov/nass/pubs/agr98 
l m  www.usda.govIna~SIpubs/agr98 t2 www.usda.gov/nasdpu bdagr98 



B. Trade in olantine seeds. Canada and the United States" 

CANADA 

Exports o f  al1 seeds for sowing 
$miIlion (US) 

1 9 9 4  1 9 9 5  1 9 9 6  1997  1 9 9 8  
TOTAL 40.5 47.8 55.8 79.4 81 .5 
1. United States 30.2 37.0 41.0 59.0 63.3 
2. Netheriands 1.5 1.9 2.0 2.6 3 .9  
3. Germany 1.2 1 . t  2.2 3.3 3 .9  

Imports o f  al1 seeds for sowing 
$million (US) 

1 9 9 4  1 9 9 5  1 9 9 6  1997  1 9 9 8  
TOTAL 50.2 53.0 53.6 59.0 66.8 
t .  United States 40.7 43.0 42.0 46.4 50.0 
2. Netherlands 3.7 3.6 4.6 4.5 5.3 
3. United Kingdom 0.5 0.3 0.4 1 . l  1.2 

UNITED STATES 
Exports of al1 seeds for sowing 
$million (US) 

1 9 9 4  1 9 9 5  1996 1 9 9 7  1 9 9 8  
TOTAL 315.4 322.2 338.7 384.3 429.8 
1. Mexico 55.6 52.2 68.8 76.1 92.6 
2. Canada 4 43.9 43.3 47.5 51.2 
3. Argentins 22.0 21.0 33.1 37.2 40.4 

Imports of  al1 seeds €or sowing 
$million (US) 

1 9 9 4  1 9 9 5  1 9 9 6  1997  1 9 9 8  
TOTAL 151.9 172.4 200.2 255.2 252.5 
1. Canada 29.7 36.2 40.2 57.9 62.5 
2. Chiie 12.8 16.3 19.1 24.2 25.7 
3. Netherlands 2 1.9 24.3 23.4 25.1 23.0 

" Trade Data Onlint service at fndustry Canada website: httpJfstrategis.ic.gc.ca/ 



C, Trcide and field cror, farms / agricuItural production croos, Canada the United States. 1994- 
I998" 

CANADA 
Exports by field crop farms, $miIlion (US) 

1 9 9 4  1 9 9 5  1 9 9 6  1 9 9 7  1 9 9 8  
TOTAL 5086.4 5695.6 6220.5 6787.6 4445.4 
1. US 1008.2 (20%) 882.7 1050.7 1 180.0 996.9 (22%) 
2. Japan 790.3 989.0 968.3 1100.1 645.6 
3. Algeria 269 -7 346.3 251.1 418.7 330.5 

Lmports from field crop farms 
SrniIlion (US) 

1 9 9 4  1 9 9 5  1 9 9 6  1 9 9 7  1 9 9 8  
TOTAL 362.1 437.7 525.8 564.1 569.0 
1. US 326.9 (90%) 399.1 460.6 496.0 482.6 (85%) 
2. Mali 1.5 5.0 1.2 9.5 11.4 
3. France O. 3 0.5 0.3 5.7 10.7 

iJNITED STATES 
Exports of agricultural production crops, $million (US) 

1 9 9 4  1 9 9 5  1 9 9 6  1 9 9 7  1 9 9 8  
TOTAL 22 168 29 391 32 385 27 460 23 336 
1. Japan 4653(21%) 5512 6062 5323 4271(18%) 
2. Mexico 2 O40 1781 3 276 2 510 3 119 
3. Canada 1 687 1 850 t 864 2 032 2 015 

Imports of agricuftural production crops, $miIIion (US) 
1 9 9 4  1 9 9 5  1 9 9 6  1 9 9 7  1 9 9 8  

TOTAL 8 745 9815  11099 12284 12194 
1. Mexico 1655(19%) 2204 2394 2 4 7 2  2749(23%) 
2. Canada 1 183 1114 1341 1529 1485 
3. CoIombia 941 1 013 1 011 1 299 1 199 

" Trade Data Online service at Industry Canada website: http:/lstrategis.ic.gc.ca/ 
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D. Trade in food industries / food and kindred ~roducts. Cgnada a d  the United States. 1994 - 
ws 
CANADA 
Exports by food industries, $million (US) 

1 9 9 4  1 9 9 5  1 9 9 6  1997  1 9 9 8  
TOTAL 5288 6019 6885 7686 7757 
1. US 3447 (658) 3699 4411 4971 5508(71%) 
2, Japan 871 1058 1062 1066 778 
3. Hong Kong 4 2  75 120 143 174 

Imports t'rom food industries, SrniIIion {US) 
1 9 9 4  1 9 9 5  1 9 9 6  1 9 9 7  1 9 9 8  

UNITED STATES 
Exports of "food and kindred products", $miilion (US) 

1 9 9 4  1 9 9 5  1 9 9 6  1 9 9 7  1 9 9 8  
TOTAL 23 102 26 021 27 121 28 487 27 291 
1. Japon 4832(21%) 5607 5570 5114  4843(188) 
2. Canada 3 645 3 767 4 070 4 536 4 759 
3. ~Mcxico 2 359 1 623 1 976 2 349 2 796 

Imports of "food and kindred products", $million (US) 
1 9 9 4  1 9 9 5  1996  1 9 9 7  1 9 9 8  

TOTAL 17 799 18 71 1 21 306 23 006 24 244 
1. Canada 3 619 (20%) 3 890 4 651 5 178 5 646 (23%) 
2. Mexico 1 035 1219  1414 1636 1910 
3. France 1 164 1 288 1 439 1 625 1 789 

'' Thde Dataodine se%& at Industry Canada website: http:l/saatcgis.ic.gc.ca/ 



E. Growth in exuorts. 1973-1998. Canada and the United State$& 

Agricultural products 

Canada, United States, 
exports of exports of agricultural products 
agricultural and fish productsn $million US 
$million Cdn 

Increase over tirne in exports as a ratio, dividing most recent export value by that of 1973 

Food industries / products 

Canada, exports of food, United States, 
feed, bevernges, and tobacco," exports of food and kindred products, 

$million Cdn SmilIioo US 

Tncrease over time in exports ris a ratio, dividing most recent export value by chat of 1973 (1978 for US) 

" Source of Canadian data is Statistics Canada's CANSiM database. Source of Amencan data is United States. Bureau of the 
Census (1998) and previous years. In some cases,data for 1998 were not yet available and the most ment year for which 
data were availabIe has been substituttd. 
" Canadian statistics do not separate out agricu1tura.i pmducts h m  fish pmducts. 
" 1973 and 1978 figures are for food and beverage. 



TABLE 6-2 
E i n '  

1973 - 1998'- 

Overall export intensity, as a ratio of exports to g r o s  domestic product 

CANADA 

EXPORTS 
$milfion Cdn 
current dollars 

GDP 
SrniIlion Cdn 
income- bued 
market prices 

129 196 
245 526 
411 160 
611 785 
724 960 
888 390 

UNITED STATES 

RATIO EXPORTS GDP 
(26 $million US $million US 

cumnt  dollars current dollars 

RATIO 

5.5 
6.5 
5.9 
6.4 
7.0 
8.5 

Source of Canadian data is Statistics Canada's CANSTM database. Source of American data is United States. Bureau of the 
Census (1998) and previous ycars. f 973 and 1978 figures for the US GDP are for GNP, since GDP figures were not 
availab le. 
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E 6-3 

Ten laryest plabaI seed firrns and ten Iareest goba1 aigichemicai firms bv 1997 revenuexi 

Seed firm 
DuPont / Pioneer (US) 
Monsan to (US) 
Novartis (Switzerland) 
Groupe Limagrain (France) 
Advanta (UK 1 Neth) 
AgriBiotech (US) 
Crupo Pü:sar / Scniiiid ELM (Mx; 
Sakata (lapan) 
KWS AG (Gennany) 
Takii (Japan) 

Bgrichqrniwl firm 
Aventis Croup* (France) 
(Hoescht & Rhone-Poulenc) 

Novartis (Swi tzerland) 
Monsanto (US) 
Zeneca / Asha* (UK) 
DuPont (US) 
Bayer (Germany) 
Dow AgroSciences (US) 
Amencrin Home Products (US) 
BASF (Germany) 
Sumitorno (Japan) 

6997 revenue. $ million (US1 
1800 
1800 
928 
686 
43 7 
425 
335 
3 49 
3 29 
3 O0 

1997 revenue. $illion (US 
45 54 

TABLE 6-4 
Ten Iarpest elobal food and bevernve flrms, bv 1997 revenuea 

Food firm 

Nestle (Swicrerland) 
Philip Morris (US) 
Unilever (UK 1 Ncth) 
ConAgra (US) 
Cargill (US) 
PepsiCo (US) 
Coca-Cola (US) 
Diageo/Guiness/ 
Grand Menpolitain (US) 18.8 
Mars (US) 14 
Danone (France) 13.97 

Food and drink sales - 
9 5  
44  
50 
1 O0 
38 
1 O0 
I O0 

Rural Advancement Foundation International (1999). 
Rural Advancement Foundation international (1999). 



TABLE 6-5 
b a n k a t i o n  for -c Coogeration and nevelo~ment.  conclusions and urinci~tes  

g ~ ~ r o a c h e s  to biotechnoloev repulation and environmental releasel 

Biotechnology: Inremarional Trendr and Perspectives, 1 9822 
Conc lus ions  

Safety matters should be examined at the international level, to reduce the potential for industrial tension between 
countries. 
The safety of rescarch involving genetic eneneering has ceased to be a major conccrn. 
Existing regulatory frameworks seem to be sufficient, with the exception of large-scale industrial biotechnology. 
Provided suitable precautions are taken, the benefits of biotechnology far outweigh any conjectural nsks. 
Restrictive legislation and regulations must be avoided as these wilI impose major constnints on developments 
in technology. 
Biotechnology is fundamental to the future optimal use of the world's renewable resources. 

Principles 
Definition of biotechnology: "the appkation of scientific and engineering principles to thc proccssing of 
materials by biological agents to provide goods and services". 

Recombinant DNA Snfety Considerations: Safery conriderarions for industrial, agricultural. cmd environmental 
applicarions of organisms derived by recombinant DNA techiques, 1986 
Conc lus ions  

A common understanding of rhe safety issues riiised by rDNA techniques wiIl pmvide the basis for taking initial 
steps toward international consensus, the protection of health and the envimnment, the promotion of 
international commerce, and the reduction of national barrien to trade. 
OECD rnemben should: 
i) share information as freely as possible to facilitate harmonization of approaches to rDNA techniques. 
ii) examine existing mechanisms to ensure adequate review and avoid undue regulatory burdens that rnay hamper 

development 
iii) take due account of work on standards at international organizations such as WHO and F A 0  
While rDNA techniques may result in the production of organisms expressing a combination of traits that are not 
observed in nature, genetic change fmm rDNA techniques will often have inherently greater predictability because 
of the greater precision that these techniques allow. 

P r inc ip les  
There is no scientific basis for specific legislation to rcgulate the use of rDNA organisms. 

This Iist is not cornprehensive. It highiights major conclusions and principles of devance to this case study, 
= Bull et aL f tg%!), 
' Organisation for Economic Co-operation and Development (1986). 



ENWRONMENTAL RTSK / SAF'ETY ASSESMENT 
Biotechnology: International Trends and Perspectives, 19 82' 
C o n c I u s i o n s  

**An assessment of ecological consequences should precede large-scale biotechnology commercialization. 

Recombinant DNA Safety Considerafions: Safety considerations for industriai, agricultural, and environmenral 
opp licationr of organisms derived by recombinant DNA techniques, l98& 
P r i n c i p l e s  

Environmental risk assessrnents should use and bc based on information held in existing databases, gained from 
the extensive use of traditionaIly-modified organisms in agriculture and the environment. 
Experience with the evolution of "novel traits" in existing populations forms a basis for estoblishing parameters 
of potential risk. 

emRisks may be assessed in genenlly the same way as those associated with non-rDNA organisms. 
Risk assessment should be conducted through an independent review of potential risks on a case-by-case basis. 

**Applications should be developed on a step-by-step basis, for example from lab to greenhouse, to field test to 
large-scale cultivation. 

Safery Consideratioas for Biotechnology, 1992' 
(includes scientific criteria for design of small-scale field research with plants) 
P r i n c i p l e s  

The key safety factors are: 1 )  the characteristic of the organism(s) used, including introduced genetic matcrial; 2) 
the charrictenstics of the research site and environment; and 3) the use of appropriate experimental conditions. 

cChancteristics of plants that should be considered: 1) biology of the reproductive potential of the plant and an 
extended history of controllabte reproduction with lack of dissemination and establishment in an environment 
comparable to the research site; 2) the mode of action. persistence, and degradation of any newly acquired toxic 
cornpound; 3) the nature of the biological vectors used in transfemng DNA to plants; and 4) interactions with 
other species andfor biological systems. 
Expenments should be designed so that: 1) the genetically-engineercd plants are repmductively isolated and 2) the 
genes or genetically-engineered organisms wiIl not be released into the environment beyond the site, or 3) plants 
rire used which, without reproductive isolation, will not cause unintended, uncontrolled adverse effects. 

@ Other scientific considefations for small-scale field trials of plants: 1) These experirncnts with genetically- 
engineered pIants are conctptually anaIogous to the srnall-scale field research alrtady conducted by plant breeders 
in evaluating new vnneties; 2) thcse expcriments should not be considered analogous to the uncontrolled 
introduction of foreign plants into entirely new environrnents, which involve the release of a complete genome 
rather than the controIlcd tnnsfer of one or a few genes, but experknce from such introductions may provide 
relevant infomation; and 3) various rnethods can be used to achieve reproductive isolation: spatial separation, 
removal of reproductive structures, incorporation of a male sterility trait, altering pexiod of flowering in relation 
to other compatible crops / wi1d relatives, prevention of pollen dissemination by physical means, and harvesting 
of plants prior to flowering. 

Safery Considerations for Biotechnology, Scale-Up of Crop Plants, 1993' 
P r i n c i p l e s  

Safety is achieved by appropriate application of nsk / safety analysis and risk management. 
* Risk 1 safety analysis is a) hiuard identification and b) if a hazard is identified, risk assessment. 
* Familiarity plays an important mle in risk I safety analysis. Familiarity mcans having enough infomation to be 

able to judgc the safety of the introduction or to indicate ways of handling the risks. Familiarity can be increased 
as a result of a trial or experiment. 
Risk / safety analysis is conducted prior to an intended action and can range fmm a routine ad hoc judgment by the 
r e s m h e r  to adherencc to a formal rissessment. 

* Risk 1 safety analysis is a scientific procedure which does not imply or exclude regulatory ovenight or imply chat 
every case will necessarily lx reviewed by a national or other authority. 
Risk management to ensure safety is employed during development and evaluation of an organism in a systematic 
and stepwise fashion (fmm lab to Field tests to commercialization). 

*Bull et al- (1982). 
' Organisation for Economic Co-operation and Development (1986). 
" Organisation for Economic Co-operation and Development (1992b). 
' Organisation for Economic Co-operation and Development (1993a). 



TABLE 64' 
I n 1 l h  n 

assessment of food safetv of biotechnologv foods / plants 

CONSISTENCY 
* Suggested components of safety assessment, such as chancteristics of the donor and host organisms. 

composition of the novel food, toxicologicai tests, and nutritional value. 
Safety assessment, when possible, should be based on a cornparison with a traditional (conventional) countcrpart. 
Sometirnes referred to as "substantial equivalence". 

* A flexible, case-by-case approach. 
The use of rDNA techniques does not make food inherentlv less safe than food pmduced otherwise: in frict. these 
techniques, through greater precision, may provide more certain outcornes. 

DIFFERENCES 
Importance of the implications of the process used for safety considerations: 
IFBC: process is relevant only to ensure pmper questions are asked about the product 
FAOIWHO: when changes are made in the process, the implication for safety should be examined 
OECD: transformation techniques are relevant to assessrnent in terms of how they contribute 
to understanding the chancteristics of the products 

* Importance of establishing databases to undcrpin assessment, and making them accessible. (FAOfiVHO 1991 and 
1996) 
[although al1 acknowledge more nceds to be known) 

* Only the IFBC makes detailed recornmendations for the US Food and Drug Administration's policy response. 
* Specific recommendation of a "decision tree" approach. (IFBC) 
* importance of international coordination (FAOIWHO 1991 and 1996, implicit in OECD mandate] 
*Consumer protection through provision of information. (FAOIWHO tg9 1 and 1996) 
* Existing regulations should be sufficient as a bais for regutation; no fundamental change is required in legislative 

fnmework to regulate biotechnology products. (IFBC, OECD) 
* A new paradigm of safecy evaluauon and a new framework of assessrnent is required for novel foods. (FAOfWHO 

1991) 
* Biotechnology is important to developing countries to help provide adequate and nutritious food. (FAONHO 

1996) 
a Gtobalization of food trade rnakes it imperritive that proper safety assessments cake place for biotechnology foods 

world wide. (FAONHO 1996) 
* Discourage transfer of genes from commonly allergenic foods unless it can be docurncnted that gene does not code 

for an allergent (FAOIWHO 1996) 
@ Foods found to contain an allergen transferred from the donor organisms should not be marketed unless they can 

be clearly identified, and labelling may not be sufficient to accomplish this. (FAONHO 1996) 
Careful consideration of use of new proteins that have the characteristics of an allcrgen even if no known ailcrgic 
reaction exists. (FAONHO 1996) 

* More work to do on identification of food allergens. (FAO/WHO 1996) 
* Convene workshop on issue of exciuded antibiotic mistant markcr genes h m  commercial Food cmps. 

(FAONFI0 1996) 

This chart compares the recommendations and conclusions of four major studies on safety assessment of biotechnology 
food: International Food Biotechnology Council (1990). United Nations. World HeaIth Organization (I991), 
Organisation for Economic Co-operation and Devebpment (1 993b). Chapttr Two. and United Nations. Food and 
Agriculture Organization (1996). 



TABLE 6-7 
Policv communitv members, evjdence and r e ~ o r t s  of international mobilization 

i CDA-US ... 
MEMBERS . CROSS-NATIONAL LINKS RE: INTL INSTN! 

! 
I 1 Arnerican Seed Trade Assocjation 
I 1 CanadianSecd Tnde .Association . . 

.. K. 

1 Biotechnology Industry Organizarion (US) . Y 

/ BIOTECanada Y 

Y (bilateral, rnulti1atcral) i Y 

Y (bi lateral, multilatera1) . , 

. Y (bilateral, rnultilateral) 

Nat1 Food Processors Association (US) . Y Y (bilateral, rnuitilaterat) : Y 
FCPMC (Canada) . Y Y (bilateral, multilaterrit) : Y I 

f 

, Arnerican Farm Bureau Fedn 

f 
Canadian Fedn of Agriculture 

Y (multiIatera1) . 1 Y 

Y (rnultilateral) . Y 

1 Amqican Soybean Association N Y (bitatenl) , Y l 

/ National Corn Gowers Association (US) N , Y (bilateral) . Y 

Canola Council of Canada 
US Grains Council 

I &?da Grains ,Council Y N Y 

I 
Consumers Union (Policy Institute) (US) NIA Y : Y t 

Consumen Association of Canada N/A . N Y I 

CIELAP (Canada), NIA Y (bi lateral) : y .  
, Union of Concemed Scientists (US) NIA Y (minimal. bilaterai) N A 



of total 
OECD 
1982= 114 
1986' 18 8 
1993' 15 9 
eooD SA- 
1993' 17 6 
(SCALE-UP OF P m )  

TABLE 6-4 
Canadian and American uarticipation 

at international exaert conferences / worksh- 

CANADA UNITED STATES 

' Some participants attended as representatives of various international associations and cornmittees, but are categorized 
here based on their ernployment location. 
: Recommendations of group of experts published in Bull et al. (1982). 

Members of Ad Hoc Gmup of Government Experts on Safety and Regulations in BiotechnoIogy who contributed to 
Organisation for Econornic Co-operation and Development ( 1  986). 

Organisation for Economic Co-operation and Development (1993b). 
Organisation for Economic Co-operation and Development (1993a). 
United Nations. WorId HeaIth Orgnization (19911, United Nations. Food and Agricufhtre Organization (1996). 



CONCLUSION: LESSONS FROM A (PREbCAUTIONARY TALE 

The early history of the comrnercialization of genetically-engmeered plants in Canada and 

the United States stands as a cautionary tale for policy rnakers. It is a harbinger of the changing 

hurdles for regulatory policy choices in post-industrial societies. When social and economic 

regulation intersect, multiple and sometimes conflicting policy goals are sought by state and 

society. For example, regulation should withstand the scrutiny of skeptical citizens und contribute 

to international competitweness; it is expected to secure export market access and be resilient to 

trade bmier challenges From other countries. The failure to sumount these hurdles can cany a 

heavy price: the loss of important export markets or, at even higher stakes, the loss of domestic 

public confidence in the regulatory system. The lessons from this case study underline the 

importance of adequate policy capacity within govemment. Adequate policy capacity ensures that 

policy maken are able to engage in a more deliberative and strategic approach to policy making that 

incorporates a wider and longer term view of the implications of policy choices. 

From a theoretical perspective, this case study has exarnined hypotheses about the roles of 

science and internationalization in influencing policy choices, using the concepts of policy 

community and policy network to organize analysis. It confirms that identifying and investigating 

key factors shaping the nature of policy communities and networks is a miitfûl approach. It 

deepens undentandhg of the process and outcornes of policy making. This chapter summarizes 

and analyzes the findings of earlier chapters. It begins with a brief comparison of Canadian and 

Amencan policy choices and outlines the degree ofpolicy convergence in the initial phase of 

regulation of genetically-engineered plants fiom the early 1980s until 1998. While there is broad 

similarity across countries and evidence of convergence in some aspects of policy choices, there is 

also variation across issues and countries. There are intriguing differences in elements of policy 

choices related to state capacity and potential autonomy. The chapter next conhasts policy choices 

with the policy preferences of key groups of actors to gauge whose preferences have been 

mcorporated. This anaiysis also reveals the potential of these policy choices to affect the tesources 

of actors in ways that may alter position within a policy network during fûture policy developrnent. 

The generai comparison in Table 7-1 shows that large plant biotechnology developers and the food 

industry were most successful through the 1980s and 1990s in having their preferences 

incorporated within policy choices. They were followed closely by agricuitural producers and state 

364 
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oficials. Small plant biotechnology developers, such as researchers within public sector 

institutions, and biotechnology skeptics were less successful. Perhaps more interesting, however, 

is the hd ing  that both state officiais and biotechnology skeptics may fmd that policy choices may 

increase the resources they can exercise during subsequent policy making more so than for other 

policy network members. Further, agricultural producers are the only major group who receive no 

potential resources fiom policy choices. 

The domestic variables examined in this dissertation explain much of the substance of 

policy choices in both countries. This conclusion may be somewhat surprising given the relatively 

high potential for intemationalization to shape policy makmg, especially in Canada Most notably, 

the categorization of the policy networks surrounding the issues of environmental release, food 

safety, and labelling is consistent with fmdings of variation in the Ievel of discretion given to 

regulaton and the scope of regulation across issues and countries. Key differences and evidence 

of divergence in policy choices correlate with disring poficy networks. investigating the intemal 

workings of policy networks through an exploration of the role of science provides a deeper 

understanding of how the effect of ideas on relatiunships within policy networh may influence 

policy choices. The examination of internationalization reveals the almost complete absence of 

direct consûaints crternal to p o k y  networks. It instead demonsates how intemationalization can 

shape preferences and contriiute to resources exploited within policy nehvorks. This result 

suggests that it is difficult to gauge fuily the impact of intemationalization on domestic policy 

making without explonng its interaction with domestic institutions. 

The dissertation also illustrates how an assessrnent of the inertia of policy legacies and the 

constraints imposed by policy boundaries contniutes to a fûller understanding of policy making. 

Polis, Iegacies supply inright into the startingpoinn forpolicy making, including levels of state 

capacity and autonomy and the contribution of institutionalized ideas to the nature of policy 

networks. hiring policy making, key moments of intersection of ideas, interests, and institutions- 

-in this case study policy innovation in agricultural research, the development of lab safety 

guidelines for recombinant DNA research, and horizontal federal regulatory frameworks for 

biotechnology regulatîon-~~eate policy boundaries that shift advantage within policy networh. 

The chapter concludes with the broader lessons for policy making that emerge fkom this 

case study, focusing on the concept of policy capacity. The strmgths and weaknesses of 
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regulators and their policy choices assist in identifjmg what may be necessary conditions for 

policy capacity. Policy capacity permits adaptive and innovative policy making, even in a context 

of high intemationalization. Important components of policy capacity appear to include "scientific 

legitimacy" and "democratic legitimacy". Finally, policy capacity is integral to providing sufficient 

conditions for regulation in the public interest and increasing the potential for regulatory policy 

choices to incorporate critaia of social utility. 

COMPARING POLICY CHOICES 

The design of this case study provides fertile conditions for policy convergence. First, 

Canada and the United States are both major a~cul tura l  producers and exporters and thus face 

similar policy issues. Second, the central role of science in regulation suggests a consistent bais  

for policy choices. Third, the two countries share the likelihood of exposure to international 

economic trends and the activities of international institutions, transnational actors, and 

transgovemmental coalitions. Finally, the 1990s brought a deepening of the already substantial 

integration of the two countries' economies through increased trade and investment. In particular, 

given Canada's heavy reliance on the American market for its agri-food products and the leadership 

in plant biotechnology of Amencan multinationals such as Monsanto, policy in Canada might well 

be expected to converge on the Amencan model. 

Using broad measures, Chapter Three shows that convergence between Canadian and 

American policy choices varies across issues.' The least convergence was fond  in the policy 

response to environmental release. There is more evidence of convergence in food safety and the 

highest level of convergence in labelling.' These findings are accompanied by consistent broad 

similarities between the policy responses of the two countries, most often in the choice of guiding 

ideas that set policy goals. The most interesting finding that emerges from the cornparison is found 

in the details of policy choices. Differing choices in policy instruments in the cases of 

environmental release and food safety have resulted in important variations in the degree of 

discretion given to regulators and in the scope of regulation, with subsequent implications for Gate 

capacity and the potentiai for state autonomy. The degree of discretion is of interest because it can 
' Further variation m the degree, or lack of, policy convergence betweea Canada and the US in responses to 
geneticaiiy-engineered organism cornes fiom the issue of the use of the geneticaiiy-engineered growth hormone for 
chry cattle, bovine somatotrophin (BST). As of 1999, Canada had refùsed to approve the use of BST whiie the US 
hod aiiowed its use since 1994. 
' Tables 3-1 1 to 3-1 6 summarize the findings on convergence. A fiill discussion can be found in Chapter Three. 
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be an important ingredient in state autonomy when combined with adequate capacity. The 

coexistence of sufficient discretion for regulators, state capacity Uicluding adequate expertise, and 

ngorous accountability measures may provide the most conducive conditions for social regulation 

in the public interest. These may be necessary conditions for consistent and transparent regulatory 

policy responses. These responses in tum should contribute to public confidence in regulation and 

hopefùlly avoid regulatory disasters. The experience of European food safety regulaton, in the 

wake of the "mad cow" and dioxin-contaminated food scares of the 1990s, serves as a sobenng 

reminder of the difliculty of regaining public confidence in a regulatory system, once lost. 

TabIe 7-2 sumrnarizes how discretion varies across the six cases.' in the case of 

environmental release, the Canadian regulatory trigger of 'hovel trait" rests on the vague and 

subjective scientific concepts of familiarity and substantial equivalence, thus providing regulators 

with a great deal of discretion.' It results in a scope of regulation that is theoretically quite wide. It 

covers any new plant variety that regulaton judge as carrying a novel trait, not just those produced 

by genetic engineering. American regulators have much less discretion. The scope of regulation is 

limited by detailed critena that determine the degree of required oversight, including whether 

simple notification of environmentai release is sufficient or whether a permit which requires 

regulatory review and approval will be necessary. Further, the scope is also narrowed by the 

regulatory trigger, which does not cover al1 geneticdly-engineered plants and excludes plants with 

novel traits not produced through genetic engineering. 

In the case of food safety, Canadian regulators also have more discretion than their 

Amencan countexparts. This discretion stems from the regulatory trigger of "novel food". With 

the halization of regulations in faIl 1999, industs, was required to notify Health Canada pnor to 

the introduction of a novel food into the marketplace. Upon notification, regulators exercise 

discretion in determining whether a safety assessment is necessary. In comparkon to the Canadian 

policy response to environmental release, however, this discretion is circurnscnbed because novel 

In the case of labeiiing, there is no discemible difference in the degree of discretion which American and Canadian 
reguiators possess. While labelhg is mandatory in both countries, it is mandatory oniy when certain criteria are 
met (health and safety concems or substantial ciifference in characteristics compared to conventional counterparts). 
These criteria Ieave iittle, ifany, discretion with reguiators particuiarly since the identification of these critena is 
dependent on the food saféty assessment process. 
"In the regulations, novel trait is defined as, first, a trait has been intentionally introduced into a variety through a 
genetic change and, second, a trait not substantially eguivalent to existing varieties in te= of its weediness 
potemiai, gene flow, plant pest potential, impact on non-target organisms, and impact on biodiversity. Canada. 
Minister of Public Works and Governent Services Canada (1 997). 



368 
food is defined more narrowly in the regdations than novel trait.' However, Canadian regulators 

still have much more discretion than their Amencan counterparts. The American policy response 

leaves ail discretion with industry through its voluntary regirne. If requested, the FDA provides 

guidance to industry to help firms decide whether their products pose a safety risk and whether to 

have products assessed in-house andlor engage in consultations with the FDA. 

Preferences 

Table 7- 1 matches the broad policy preferences of key groups within the policy 

communities to the broad principles of policy choices. It also indicates how some policy choices 

may subsequently provide additional resources to policy community memben within policy 

networks. The table shows that large plant biotechnology developea such as Monsanto and the 

food industry? whose associations include large multinational firms, were the most successful in 

securing the highest number of policy preferences within policy choices. Further, the choice of 

science-based risk assessrnent as a programmatic idea suggests that their scientific expertise may be 

a valuable resource during subsequent policy making. The table also indicates that agricultural 

producers have secured several of their preferences within policy networks.0 Major producer 

associations have aligned themselves with their partnen in the supplier and processing links of the 

ag+food industry in their policy preferences. Their presence within the camp of biotechnology 

proponents illustrates their technical and financial dependency on these memben of the policy 

network. None of the policy preferences secured within policy choices as of the late 1990s 

provided agricultural producer associations with potential additional resources. In fact, these 

policy choices may sewe instead to deepen the dependence of producea on the rest of the agi-  

' Debate over the definition of novel food was said by participants to be the major reason why it took Heaith Canada 
seven years to finalize its regdatory response to geneticaiiy-engineered foods. The definition was revised at least 
twice and narrowed in scope, reflecting the preferences of the food industry. in particular, the final defuiition inchdes 
the provision that a novel food is one that does not have a history of safe use. This provision suggests that a 
history of safe use in another country would have to be taken into account by regulators, potentidly lirniting their 
discretion. Previous drafts refmed to a hjst0x-y of d e  use withm Canacia. Canada. ~Minister of Supply and Services 
Canada (1999). 

Whether ttie reIativeIy rapid commercializattion of geneticafly-engineered crops has auly been in the best interests of 
agricuitural producers was not clear as of the Iate 1990s. A USDA study released in 1999 found that in 12 of 18 
cases, genetically-engineered crops did not resuit in higher yields than conventionai varieties. In seven out of twelve 
cases, producers used the same amount of pesticides for geneticaiiy-engineered crops as for conventionai crops. 
Shidies such as these contribute to skepticisrn about the benefits of geneticaiiy-engineered crops for producers and 
whether the premium paid for the seed of genetically-engineered crops may outweigh other financial benefits. The 
benefits of genetidy-engineered varieties appear to vary significaatiy according to individual cultivation conditions. 
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food industry because commercialization of genetically-engineered plants has been controlled 

largely by a handfil of firms. 

Smaller developen of plant biotechnology, such as public sector researchers. have been 

pleased that policy choices have allowed cornmercialization io proceed given that other counties 

have delayed cornmercialization. Many of them would have preferred, however. not to have an 

additional and onerous (in terms of time and financial cost) layer of regulation. This new Iayer of 

regulation is less of an obstacle for the large firms. These smaller developea were accustomed to 

the long-established tradition of plant breeders practicing self-regulation during much of the 

development phase on issues of plant quality such as food safety, even though they may have had 

to meet some regdatory requirements pnor to commercialization. However, these developers also 

benefit from the choice of science-based risk assessrnent since they have relevant scientific 

expertise which may provide influence within the policy network. 

State officials have designed policy choices to secure their broad policy goals of 

competitiveness and public confidence (although whether they mcceeded in securing public 

confidence by the late 1990s is debatable). Harmonization has been a more pressing policy goal in 

Canada than in the US. More interestingly, of al1 the groups within the policy community, state 

officials have the most potential to increase their resources of expertise and legitimacy through 

policy choices. Harmonization to intemationally-endorsed models may enhance state capacity and 

autonomy, for example, by adding to legitimacy and supplying additional expertise to back policy 

choices. Further, the use of existing institutional arrangements and legislative authorities also 

provides the appearance, if not the reality, of tapping into a reservoir of relevant expertise. Finally, 

science-based nsk assessrnent may enhance state capacity and state autonomy, depending on the 

location of scientific expertise and the degree of contestation of scientific authority. 

Biotechnology skeptics have been the least successful in securing broad policy preferences 

within policy choices. Several of their preferences have been excluded from policy choices 

including a more precautionary approach to environmental safety and food safety assessments, 

broad mandatory labelling provisions, and a more critical scmtiny of the socioeconornic benefits 

and costs of biotechnology compared to other technologies. However, these skeptics can take 

some comfoa in the fact that policy choices may well provide them with a stronger foothold in 

policy networks during subsequent policy development. The institutionalization of formal 
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environmental risk assessments and food safety assessments for new plant varieties is precedent- 

setting in both countries and thus increases the legitimacy of these issues. Further, harmonization 

efforts may also provide skeptics with greater legitimacy for their arguments. For example, the 

Biosafety Protocol drafted in early 2000 arguably may help skeptics to promote the precautionary 

principle.' The challenge of reaching consensus during negotiations over the Biosafety Protocol 

and within the Codex Alimentarius forum on the issue of labelling has heightened public awareness 

of scientific uncertainty and arguably furthered the case of skeptics. Other efforts toward 

harmonization like those pursued within the OECD forum, however, may instead marginalize the 

preferences of skeptics. 

EXPLAINING AND UNDERSTANDING POLICY CHOICES 
Policy networks 

The correlation between the nature of policy networks and the degree to which policy 

choices enhance state capacity and the potential for autonomy illustrates the utility of analyzing 

policy making at the sectoral level. Variations in the policy networks surrounding the issues of 

environmental release, food safety, and labelling correspond with variations in policy choices in 

the degree of discretion and the scope of regulation discussed earlier (see Table 7-2). 

On the issue of environmental release, Canada initially had a state-directed policy network. 

This network was the result of the combination of an authoritative and capable state actor, an 

emerging plant biotechnology industry with minimal organizational development, and the marginal 

influence ofbiotechnology skeptics. During the 1990s, the network shifled toward concertation as 

the plant biotechnology industry accumulated expertise. The state actor rernained relatively 

capable, if less autonomous. The nature of the policy network is consistent with the success of 

state officials in cawing out a significant degree of discretion. This ample discretion provides the 

potential for action relatively autonomous of the regulated industry and other societd pressures 

such as public interest groups. 

in contrast, the Amencan pol icy network surrounding the issue of environmental release 

began as a weak concertation style in the early 1980s that quickly verged toward clientele 

' The protocol wiîi not corne into force until it is ratifieci by Nty countries. The text incorporates the precautionary 
principle explicitly aithough somewhat vaguely. The strength of the protocol will be trnknown, however, until it is 
tested, for example, by a international trade challenge under the World Trade û r g g t i o n  and the Sanitary and 
Phytosanitary Agreement. Such a challenge may clarifL how the potentiaiiy conflicting provisions of the WTO 
agreement and the Biosafety Protocol wiii be reconded. 
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pluralism. As the key state actor, the United States Department of Agriculture (USDA) was semi- 

capable, but not very autonomous. Its policy response reveals its vulnerability to the challenges of 

environmental groups and the demands of biotechnology industry. Policy choices, designed to 

appease its cntics on both sides of the debate by offering transparency and certainty, are based on 

detailed criteria establishing the degree of regulatory oversight according to categories. These 

criteria have greatly limited the discretion regulators have been able to exercise. Further, the 

vulnerability of USDA to societal pressures has been well-illustrated by the agency's revision of its 

policy three times between 1984 and 1997.' in 1999, the USDA's announcement of an 

independent review of its policy, under a barrage of criticism, once again demonstmted the 

agency 's vulnerability. 

On the issue of food safety, state officiais in Canada operated within a weak concertation 

policy network. Their policy response provided them with more discretion than their Amencan 

counterparts who worked within a clientele pluralist policy network. In particular, in the fa11 of 

1999, premarket notification became mandatory in Canada with the finalization of regulations. 

Meanwhile, Amencan regulaton designed a policy response that made premarket notification and 

consultations voluntary, leaving discretion to industry. Compared with policy responses to 

environmentai release, the policy responses to food safety reflect the relative lack of state capacity 

and autonomy of Health Canada and the Food and Drug Administration (FDA) within their 

respective policy networks. The FDA appean to be even more wlnerable to political tides than the 

USDA, given the atmosphere of constant scrutiny fiom industry and public interest groups in 

which it operates. Both food safety agencies felt the need to shore up capacity or at Ieast the 

legitimacy of policy choices by launching consultations in late 1999. in Health Canada, this 

initiative was to take the f o m  of an independent expert advisory committee on food biotechnology. 

The FDA, in contrast, decided to hold three public meetings in late 1999 on both its food safety 

and labelling policies. In May 2000, responding to increasing public pressure, the FDA 

announced that it would propose a d e  that would require industry to notifi it at least 120 days 

before introducing a new geneticallyengineered food or animal feed product and to provide 

infornation about the product. Ifpassed, this new rule will replace the voluntary system with a 

mandatory system. 

It first declared tfiere was no need for speciai regulations for geneticaiiy-engineered plants. It then impIemmted 
such reguIations in 1 987, and subsequaitly reduced regulatory oversight twice, in 1 993 and 1 997. 
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Finally, in the case of labelling, similar pressure pluralist policy networks in both countnes 

resulted in minimal discretion. As Table 4-7 illustrates, Canadian and Amencan regulatory 

agencies lacked capacity and potential for autonomy on the issue of labelling. Perhaps to 

compensate, the decision was made to link labelling policy to the food safety assessment process. 

Funher, consumer organizations lacked nifficient resources to counteract the relatively well- 

organized food industry which womed that labelling would alarm consumers. in Canada. the 

major national consumer association was heavily dependent on the relevant scientific expertise of 

biotechnology proponents. It aligned its policy preferences with those of biotechnology 

proponents to favour a narrow scope for mandatory labelling tied to the food safety assessment 

process. In the US, the major national consumer association favoured a broad basis for mandatory 

labelling, but was no match for well-organized and well-resourced biotechnology proponents. 

Ultimately, these weak policy networks contnbuted to a lack of scientific, informational, and 

democratic legitimacy to bolster policy choices. They created an unstable foundation for policy 

responses, which attempted to break partially with policy legacies by incorporating a science-based 

programmatic idea in a policy area long characterized by a reliance on market-based ideas. 

The role of science: ideas and policy networks 

Studying how ideas work within policy networks provides a deeper understanding of how 

the allocation of cntical resources within a n e ~ o r k  results in dependencies and interdependencies 

that create patterns of exchange. Pattems of exchange are underpinned by ideas in the fom of 

noms and conventions that justify and reinforce them: such as the authority of science and its 

proper role in policy making. The ideas that drive patterns of exchange may serve to privilege 

some actors and marginalize others through their effects on the range of ideas senously considered 

during policy debate, on the modes of discourse, and the authority and legitimacy of policy 

network members. 

Categorizing dominant programmatic ideas identifies the nature of authority that is likely to 

be exercised within the policy network and which resources are most cntical to influence. For 

example, science as a programmatic idea suggests the exercise of an exclusive type of authority 

based on the legitimacy of science. Scientific expertise would likely be the most important 

resource within the policy network. Market-based programmatic ideas suggest that no authority is 

March and OIsen (1989). 



3 73 
needed beyond the discipline of the eficiency of market forces. Such ideas privilege industry 

actors within policy networks, especially those with economic power. Democracy as a 

programmatic idea suggests that authority broadly based on a plurality of interests and legitimate 

representation will be a requisite aspect of policy makmg. Legitimacy based on democratic 

representation is a cntical resource in this situation. Those policy network members lacking critical 

resources will find themselves in a position of dependency or interdependency if they have 

resources to exchange for others.1° 

The identification of ideas institutionalized in policy legacies provides insight into the 

factors behind starting points for the nature of policy networks. Ideas affect the importance of 

resources and thus patterns of exchange. During policy making, the use of ideas to challenge the 

nature of authority and legitimacy creates dynamics within the policy network with the potential to 

transform that network. Ideas within policy boundaries may have a similar effect. Finally, policy 

choices may perpetuate, dilute, or transfomi previously institutionalized ideas, once again with 

potential effects on the nature of the policy network by designating which resources are most 

critical. 

Ideas that penist may lock in patterns of exchange within policy networks. The likely 

durability of ideas can be gauged by assessing the degree of institutionalization. Krasner outlines 

two dimensions of institutionalization that contribute to the persistence of an institution including 

the ideas embedded within it: depth and breadth." Depth can be assessed as the extent to which an 

actor relies on the institution for self-identification, including the elements of policy preferences 

and capabilities (resources). Breadth refers to the extent to which the institution is linked to other 

institutions: the greater the nurnber of linkages, the more resistant it is likely to be in the face of 

change. 

Chapter Five has detailed the mle of science as a programmatic idea and its Iikely impact on 

the importance of scientific resources to the influence of a policy n e ~ o r k  member. From a 

broader perspective, science is well-institutionalized as a guicihg and programmatic idea in North 

Amenca and not easily displaced. Its depth is profound, reflected in a secular society in which the 

fundamental syaem of knowledge is based on scientific ratioaality and reduces the potency of 
'O For example, interdependency can occur whai scientifïc expertise is exchanged for democratic Iegitimacy. The 
actor with scientific expertise desires to broaden support for poticy preferences; the actor that can make clairns of 
representation desires to boIster its internai knowledge-based resources so as to maintain its utdity for its members. 
" Krasner (1988). 
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alternative systems such as religion and traditional cultural practices. Actors possessing scientific 

expertise are privileged by the institutionalization of science throughout public and private 

organizational stmctures because they are able to tap into the resource of scientific authority. The 

application of the scientific method to policy making, whether in the fom of experimental data or 

economic projections, is pervasive in North Arnenca and shapes organizational stnictures of policy 

making. This technocratic approach permits the exercise of an exclusive type of authority. It 

requires state and societal policy actoa who seek to be influential to reorganize themselves to be 

well-vened in the requisite expertise. Thus, a technocratic approach is self-perpetuating and 

expansionary unless challenged. 

The most forceful challenge to science cornes from the concept of democratic Iegitimacy 

since technocratic approaches may exclude aspects of policy making they cannot capture through 

the scientific method. Market-based ideas may also challenge science by diluting or replacing 

policy prescriptions stemming fiom expertise with those based on market forces. The market- 

based programrnatic prescriptions of technological neoliberdism and the participatory elements of 

democratic legitimacy hold the same potentiai for influence as the role of science, given the broad 

and deep institutionalization of capitalism and democracy in North American society. However, 

the dominant ideas institutionaiized within policy networks may differ somewhat and be insulated 

from the dominant ideas entrenched in broader institutional structures. The resilience of the policy 

network to the challenge of extemal ideas determines the degree of insulation. A resilient policy 

network may protect ideas of democracy or science, for exarnple, from dilution by market-based 

ideas, even if those latter ideas are dominant in the wider context. 

Chapter Five exarnined the degree of contestation of scientific authority and the allocation 

of scientific resources as a key aspect of dynamics within the policy networks. It concluded that 

scientific resources shouid have been an important resource within policy networks in three cases 

according to the hypotheses laid out in the introduction: environmental release in Canada, and food 

safety in Canada and the US." In fact, in these three cases where science was institutionalized at 

the moment of policy choices as a relatively neutrai programrnatic idea, the location of scientific 

expertise does correlate with resulting policy choices (see Table 7-3). The greater the degree of 

independent scientific expemse available to and used by regdators, the higher the degree of 

'' For the purposes of examining the mIe of science, the issue of food labeiiing was not examined separately, given 
its link to and dependence on the food dey assessrnent procas. 
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discretion and the wider the scope of regulation that resulted fiom policy choices. 

In the case of environmental release in Canada, scientific resources were concentrated in the 

public sector and particularly in the federal govemrnent. Policy legacies in agricultural research 

and regulation of the sale and use of new plant varieties provided regulators with a strong scientific 

backing that translated into both autonomy and capacity. In the case of food safety in Canada, 

expertise resided in domestic and multinational food firms, academic settings, and in international 

institutions. Regulators engaged in fiequent consultation with these sources to bolster capacity 

with a mixed efTect on autonomy. The reliance on expertise in public sector settings and the work 

of international institutions arguably could protect autonomy, but reliance on industry could 

jeopardize it. Finally, in the case of food safety in the US, relevant scientific expertise has been 

ample, but resides in domestic and multinational food firms and to some extent in academia." As 

in Canada, Amencan regulaton often consult with outside experts to bolster capacity. Reliance on 

experts in the private sector encourages the perception, if not the result, of capture of regulaton by 

the regulated. There is less evidence of intentional alignment with international institutions in the 

US than in Canada, at least in this case shidy. The massive size of the food industry in the US, 

including several multinational firms, suggests that Amencan regulators are likely to be less able 

than Canadian regulators to balance the influence of the food industry with other sources of 

expertise, such as recornmendations by international institutions. 

In the case of environmental release in the US, scientific authority was weakened within the 

policy network as a result of high levels of contestation and hadequate state capacity in tenns of 

relevant scientific expertise. Other ideas and their correspondhg resources were influential, again 

confirming the hypotheses regarding the role of science. Court challenges in the early 1980s under 

the National Environmental Policy Act heightened the importance of democratic legitimacy. 

Futher, the ascendance of technological neoliberalism during policy development and its 

incorporation in the horizontai regdatory framework, with its preference for market-based policy 

instruments, reinforced the importance of the economic and technical resources of large plant 

biotechnology fimi and increased the legitimacy of their participation within policy networks. 

'' The extent to which faod science expertise located m academic institutions c m  be considered independent is a 
matter for fiutber scrutiny. In the plant biotechnology field, the increasingly dose Links between academia and 
Uidustry documenteci in Chapter Two suggest that it might be dficdt to fTnd independent expertise. Similar trends 
may be occuning more broadly in food science. There is plenty of anecdotai evidence of food scientists located in 
academic institutions collaborating in research with the food industry. 
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Technological neolibenlism is not incompatible with science as a guiding idea, but tends to dilute 

science as a programmatic idea through its prefermce for market-based policy instruments. The 

vulnerability of the USDA to pressures fiom public interest groups and industry left it hemmed in 

on both sides of the debate. Its policy response appeared fashioned as a compromise to appease 

both biotechnology proponents and skeptics. It offered a formal environmental assessment 

process focused solely on genetically-engineered plants in an effort to respond to demands for 

certainty and transparency. Its detailed procedural cornmitments, including public comment 

periods and appeal provisions, appeared to be intended to bolster the democratic Iegitimacy of 

policy choices. 

Finally, the labelling case demonstrates the dificulties that may arise for policy makers 

when policy choices attempt to incorporate a new idea that conflicts with existing ideas in a context 

of inadequate legitimacy. Policy legacies in food labelling in Canada and the US are characterized 

by a reliance on market-based prograrnmatic ideas. The intent has been to ensure consumer 

protection largely through the effective hctioning of the food marketplace. Departing somewhat 

from these policy iegacies, policy choices on the labelling of genetically-engmeered food attempted 

to incorporate science as the dominant prognmmatic idea through a reliance on the food safety 

assessment policy response. As a result of these policy choices, special labelling of genetically- 

engineered foods is to be triggered solely when the results of the food safety assessment process 

indicate significant differences in the characteristics of a product, such as those that might cause 

health or safety concems, or be an unfair bais  for cornpetition. 

The narrow scope of food labelling policy in the past has tended to restrict the grounds on 

which consumers may exercise choice in the food marketplace. However, it has encouraged the 

perception of consumer choice through its reliance on measures intended to give consumers 

information on which to select their purchases (such as net quantity and ingredient lists). in 

concrast, the labelhg policy for geneticaily-engineered foods in both countries clearly ignores the 

principle of consumer choice by making it impossible for consumen to know consistently whether 

their food purchases contain genetically-engineered ingredients. The weakenîng of the scientific 

legitimacy of the food safety assessment policy responses through contestation and the lack of 

democratic legitimacy behind policy choices, especially in the US, has made consumers skepticd 

about the lack of choice, resulting in a policy responses that are very dificult for Canadian and 



Amencan policy makers to defend 

Internationalization and policy networks 

Chapter Six assessed the potential for intemationalization through trade patterns, the 

dominant presence of multinational firms, the array of international institutions active on the issues 

of biotechnology regdation, and the general international orientation of key domestic policy 

community memben. In this case, intemationalization during the 1980s and 1990s was found not 

to constrain policy making directly, but rather to affect the preferences, oppominities, and 

resources of domestic policy community members. This dissertation has investigated the 

hypothesis that the degree and nature of intemationalization shapes domestic policy preferences and 

alten the resources available to policy community members. Its findings confirm that a high 

degree of internationalization can encourage policy convergence and when convergence occurs, 

the nature of intemationalization is likely to indicate the direction in which convergence will travel. 

In this case study, trade patterns appear to have influenced the preferences of policy 

community members in Canada in ways that contributed to policy convergence. For example, the 

high export dependence of the Canadian a@-food sector on the Amencan market for food products 

and on several export markets for crops translated into broad policy preferences of competitiveness 

and harmonization for both state oficials and the agri-food industry with the goal of securing 

market access. The greater degree of convergence in the Canadian responses to the food safety and 

labelling issues toward the Amencan model, compared to environmental release, tends to confirm 

the hypothesis that extemal economic dependence encourages convergence toward the policy 

response of major trading parniers." Extemal economic dependence in the agri-food sector in the 

US is lower than that in Canada, although it grew in the 1990s. Amencan state officiais have also 

pursued competitiveness and harmonization, but without the goal of aligning their policy responses 

toward another model. The Amencan approach has instead been to exercise its domestic scientific 

resources in international institutions, nich as the OECD, with the intent of securing harmonization 

" Envitonmentai release is arguably more of a domesticaily-focused issue than food safety or labebg since the nsks 
examineci are IargeIy expected to occur within territorial boundaries. However, developrnents such as the Biosafety 
Protocol, which is intended to govem trade in biotechnology products in order to minimize enviro~lentai risks, 
encourage policy rnakers to view environmenml release poiîcy responses as an international issue as well. 
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by other countries with the existing American regulatory regime." The agri-food industry has 

generally supported this strategy, although troubles with export market access in the late 1990s 

have raised doubts about the adequacy of the American policy response. 

The dominance of multinational firms in the plant biotechnology industry also shaped 

preferences within policy networks in the 1980s and 1990s, but resulted in relatively low pressure 

toward convergence. Their contribution to conver_eence is most evident in the response of 

Canadian state officials who have sought to attract research investment fiom these firms to bolster 

Canada's relatively small plant biotechnology industry.I6 From the point of view of these firms, 

American policy responses to the commercialization of genetically-engineered plants were 

undoubtedly the pioneering regime in terms of timing and perhaps the most competitive in terms of 

facilitating relatively rapid commercialization. Canadian officials strove to develop a regulatory 

regime permitting environmental release relatively quickly. Their goal was also to ensure that 

Canadian agricultural producers had early access to genetically-engineered plant varieties just as 

their American counterparts undoubtedly would" The preferences of multinational plant 

biotechnology firms such as Monsanto for certainty and transparency in the regulatory response 

arguably were a key factor in encouraging greater formality in the Canadian policy response to 

environmental release. This formality was achieved in the move fiom guideline documents to 

regulations. Canadian policy responses did, however, differ significantly from American 

responses in ways that provided Canadian regulators with more discretion and potentially more 

autonomy and which has resulted in a relatively low degree of policy convergence. 

l5 It is generdly believed that American policy makers feel less obliged to align their activities with the 
recommendations of international institutions than do Canadian policy makers. Another example is described by 
Salter (1988: 86-87). She shows that, as of 1984, the US was much less eager to align its pesticide residue 
standards with those endorsed by the United Nations food safety organization Codex Alimentarius, compared to 
Canada. Canada fully accepted 436 standards, while not accepting sixteen. The US l l l y  accepted 158, while not 
accepting 405. Countries can also take a position of ignoring the standard rather than or non-acceptance. At the 
time of Salter's study, Canada was a far more active participant in aligning its domestic standards with those of 
Codex, even though it independentiy assesses the data before accepting a Codex standard. 

Canada had a strong history of public sector plant breeding up until the 1980s and into the 1990s, and some public 
sector researchers have worked on genetically-engineered plant varieties since at least the early 1980s. However, 
policy innovation in agricultural research policy in the 1980s and 1990s (detailed in Chapter Two), spurred in part by 
fiscal restraint, encouraged state officials to look to the private sector to secure a higher level of plant biotechnology 
research and development, 
I 7  There was less concern about developing food safety and labelling responses quickly to please multinational firms. 

These firms are in fact best positioned among developers to absorb the costs of conforming to differing food safety 
and labelling domestic regimes, although they are likely to prefer harmonization for the sake of efficiency. 
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Finally, the activities of international institutions through the 1980s and 1990s did not place 

direct constraints on Canadian and American policy choices that would have encounged policy 

convergence.'' The influence of international institutions and thus any contribution to policy 

convergence has instead occurred in two related ways. First, state officials and other members of 

the domestic policy community have attempted to use the activities and recommendations of these 

institutions to enhance their position within domestic policy networks. Second as a result: there 

may have been transmission of ideas fiom the international level to the domestic level. Chapter Six 

has noted that Canadian and Amencan state officials were a dominant presence at many of the 

international forums in which biotechnology regulation was discussed duruig the 1980s and 

1990s. Further, state officials often cited the reports and recomrnendations of international 

institutions in the 1980s and 1990s to justify domestic policy choices, particularly the scientific 

aspects. 

There were signs in late 1990s that intemationalization will place increasing pressures on 

North American policy makers into the new century. The growing contestation of the science 

underpiming Canadian and Amencan policy choices in environmentai release and food safety has 

been propelled Iargely by the growth of consumer resistance elsewhere, in Europe and Asia. 

Public interest groups have developed international links, aided by new communication 

technologies, to gamer public attention and raise concem in Nonh America with some success in 

the late 1990s. This development combined with the significant reliance on export markets of 

Canadian and Amencan agricultural producers and agi-food industries are part of the contribution 

of intemationalization to the changing hurdies for regdatory policy choices. 

" The one exception, noted in Chapter Six, is that the United Nations Convention on Biological Diversity requîred 
Canada, as a mernber, to irnplement a domestic reguiatory regime for biotechnology products. The US is not a 
member of the Convention. This constraint contributeci to the Canadian decision to adopt a more formai reguiatory 
regime mduding a horizontal regdatory fmnework, which can be interpreted as broad evidence of convergeace 
toward the American regime. Looking toward the future, those institutions which are most Iikely to impose iimits 
on policy choices in the medium-term are Codex and the International PIant Protection Convention, given their 
enhanceci status as reference bodies under the Sanitary and Phyto~mitary Agreement of the WTO; and the Biosafety 
Protocol of the United Nations Convention on Biologicai Diversity, if and when it is ratified. 
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Science and internationalization 

In this case study, in the three policy networks where science enjoyed a dominant neutral 

characterization at the time of policy choices, policy choices were generally consistent with the 

scientific consensus produced by the most scientifically-credible international institutions: the FAO- 

WHO workshops and the OECD reports. However, it is not clear that this result can be considered 

as evidence of policy convergence encouraged by international institutions. 

These fndings do confirm the hypothesis that policy networks in which the dominant 

characterization of science is neutral will produce policy choices that are consistent with the 

consensus produced by credible scientific international institutions. In a science-as-neutral policy 

network, science should be treated as authoritative. There should not be discrepancies between the 

international and domestic levels in terms of the scientific conclusions that underpin policy choices. 

in nich a situation, domestic policy community membea with scientific resources cm be expected 

to use the scientific activities of international institutions to reinforce the legitimacy of their policy 

preferences and consolidate the institutionalization of science as neutral within the domestic arena. 

Howwer, this smtegy did not sufficiently counter the scientific uncertainty chancterizing the 

issues of environmental release and food safety. This uncertainty was highlighted in other 

international forums in the 1990s: the Codex discussions on food labelling and the negotiations to 

create a Biosafety Protocol. The case study also confirms that if science is contested within a 

domestic policy network and therefore displaced as the primary bais  for policy making, as has 

been the case in the American response to environmental release, the activities of international 

scientific institutions might well be less influential than economic or less scientific venions of 

political intemationalization, or domestic factors. 

In this case study, science was institutionalized as neutral in policy choices responding to 

the issues of environmental release and food safety in Canada, and in food safety in the US. Of al1 

the international institutions exarnined in Chapter Six, the two FAO-WHO conferences on food 

safety during the 1990s had the highest scientific credibility, followed by the several OECD 

workshops and reports.19 Credibility was enhanced because the small group of participants in the 

" in contrast to the FAO-WHO workshops and the OECD reports, the Codex discussions on food labelling policy 
and negotiations ieading to the Biosafety Protocol did not create or put forward a scientific consensus prior to 1998. 
The debates instead amplifid the scienhfic uncertainty surrounding issues of environmentai reIease and food safety, 
providing resources to biotechnology skeptics within domestic policy networks who were consequently better able to 
chaIlaige scient if?^ authority. These results reduced scientific credibility. 
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FAO-WHO conferences were food science experts. Further, their recommendations put fonvard a 

scientific consensus through a senes of scientific guidelines. Unlike their OECD counterparts, the 

participants avoided making broad "political" recommendations about how to accomplish 

regulation or to what ends it should be directed.1° 

Confirming the hypothesis, Canadian and Arnencan policy responses to the issue of food 

safety are generally consistent with the recomrnendations that resulted h m  the two FAO-WHO 

conferences, particularly in terms of the components of the safety assessment." The 1996 FAO- 

WHO workshop, however, did issue recommendations that sounded a greater level of caution than 

that expressed generally in the policy responses of Canadian or Amencan regulatoa." The 

OECDYs scientific guidance on food safety assessment is highly consistent with the FAO-WHO 

recommendations, and thus also with Canadian and Amencan policy responses. The OECD 

recommendations, however, lack the detailed caution of the 1996 FAO-WHO workshop on the 

issue of food allergens and include the policy-oriented recommendation that existing regulatory 

regimes should be an adequate basis for regulating the products of biotechnology. 

On the issue of environmental release, the OECD was the only international institution to 

issue relevant recommendations.' A 1982 report endorsed the policy initiative of conducting 

environmental nsk assessments pnor to large-scale commercialization. A subsequent report in 

1986 outlined general scientific pnnciples that could be used in regulatory efforts. For example, it 

recommended using existing information on traditionai counterparts including the evolution of 

"novel traits" in non-genetically engineered plants as a basis for assessing the nsk of genetically- 

engineered plants, and treating genetically-engineered plants in the same manner as plants produced 

through other means from the perspective of nsk assessment. in 1992, yet another OECD report 

provided detailed cnteria for designing field trials of genetically-engineered plants. 

'' The 1996 workshop did state that it considaed biotechnology a potentiaiiy important mol in providing developing 
countries with an adequate and nutritious food supply. 
" For example, the domestic policy rcsponses prescnbe consideration of changes in levels of toxins, ailergens, and 
nutritionai value, and the cornparison of novel foods tu a traditional cornterpart as part of the food safety assessrnent 
process. Al1 of these meastires were recommended by the FAO-WHO workshops. 
" For urample, it recommendd that foods fomd to contain an diergen as a remit of genetic enginee~g shouid not 
be sold unless they can be c l a l y  identifie& Venturing onto the ground of policy recommendations, it aiso 
suggested that labeiüng might not be adequate to protect consumers h m  such aiiergens. 
" In the 1 WOs, the UN Industriai Development ûrgantzation Volmtary Code of Conduct for the Release of 
Organisms mto the Environment also provided guidance to regdators. However, its general nature was intaided 
IargeIy for countries without any regdations in place. Compareci to OECD recommendations, it was rarely, if ever, 
cited by Canadian and Arnerican officiais to jusw policy choices. 
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Both Canadian and Amencan policy responses to environmental release are largely 

consistent with the OECD's recomrnendations. The consistency of Canadian regulations tends to 

confirm the hypothesis that science-as-neutrai domestic policy networks are likely to reflect the 

scientific consensus put fonvard by international institutions. The OECD, however, is a hybnd 

scientific and political international institution. Its mandate is not to produce scientific consensus, 

but rather to encourage economic growth and the expansion of world nade. Its biotechnology 

regulation activities have been conducted with the intent that such coordinating activity would 

contribute to fulfilling its mandate. The OECD workshops and reports did produce scientific 

guidelines. They also delved into how regulation would best be accomplished and underlined the 

importance of ensuring that regulation conmbuted to rconomic growth and did not impede 

international trade. As a result, the OECD is arguably as much, if not more, of a "politicai" 

international institution than a scientific institution. Thus, it is not surprising that Amencan policy 

responses to environmental release have also been compatible with OECD recommendations. The 

OECD's mandate has been compatible with Amencan policy goals of ensuring competitiveness in 

the emergmg domestic biotechnology industry. However, Amencan oficials dealing with the 

issue of environmental release made fewer prominent references to international institutions such as 

the OECD, suggesting that these international recommendations were not expected to provide 

significant utility within the domestic policy network." 

It is difficult, however, to conclude with certainty that the consistency observed in broad 

policy principles and scientific guidelines between international institutions and domestic policy 

choices was a result of domestic regulatory regimes converging toward internationally-endoned 

models. It rnay instead have been a f ict ion of the scientific leadership role of American and 

Canadian officiak3 In fact, the coincident timing of the activities of international institutions and 

the development of key elements of the domestic regulatory regimes suggests that it is less often 

'' For example, the 1987 USDA regulations made no reference to international activities such as those dready 
undertaken by the OECD on environmental release issues. î he  1992 FDA policy statement, in contrast, noted that 
its scientific concepts were consistent both with OECD and FAO-WHO recommendations. USDA officiais may have 
felt that domestic studies, such as the 1989 National Research Council report on field t e s ~ g ,  provided sufficient 
backing, aithough they did not refer to this study either in the 1987 regdations 
" in interviews, American poiicy community members uniformly dismissed any influence on domestic policy 
responses fiom international institutions and instead claimed a leadership d e .  Canadian officiais working on 
environmentai release also suggested that bey exercised leadership in intemationai forums such as the OECD. 
Canadian officiais working on food safety were most expticit in acknowledging the goal of aiignment with 
international institutions. 
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convergence and more often congruence that has occurred Exceptions may perfiaps be found in 

the initial OECD report, published in 1982, which predated the publication of policy responses in 

both countries, but made very general policy prescriptions. The first FAO-WHO conference on 

food safety issues which occurred in 1990 was also prior to the first officia1 policy statements on 

food safety assessment in both countries. 

Evidence of possible convergence of scientific aspects of domestic responses to 

international or foreign recommendations is easier to find in Canadian than Amencan policy 

responses. For example, it appears that the concept of familiarity first emerged as an appropriate 

risk assessment tool for biotechnology regulation in a 1989 study by the US National Research 

Council of the National Academy of Sciences? It was subsequently endoned by the OECD in its 

1993 report on larger-scale field testing and adopted by Canada in the mid- 1990s." Canada also 

explicitly uses the concept of substantial equivalence for environmental and food safety 

assessments. This concept complements the principle of familiarity. It appean to have been first 

endorsed by the OECD for biotechnology food safety assessment? In contrast, Amencan 

regulators do not use the term of subaantial equivalence for environmental release? but their 

scientific approach is very similar.lP Efforts within international institutions to create scientific 

consensus on biotechnology regulation raise the question of whether there have been epistemic 

communities attempting to influence policy choices through authoritative knowledge claims. 

However, there is not much evidence that epistemic cornmunities were active and influentid in 

international institutions or domestic policy networks in the 1980s and I ~ ~ O S . ' ~  

'Wationai Research Council ( 1989). 
:: Organisation for Econornic Co-operation and Development (1 993b). 
:1 See Canada. Agriculture and Agri-Food Canada (1995a) 
29 United States. Department of AgricuIture. Office of the Secretary (1991). 
'O It is outside the scope of this dissertation to thoroughiy investigate whether epistemic communities have existed 
for the issue of biotechnology regdation. The evidence indicates that cermin ideas about regulaaon have persisted 
over the. However, the apparent Iack of consistent and coherent epistemic communities relevant to this case study, 
pmbably in part a function of the reiatively high degree of scientific uncertainty which characterizes the issues of 
environmentai release and food safety in biotechnology regdation, Nggests that the persisteme and influence of 
ideas is more a result of factors other than the existence of epistemic communities. 
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Policy legacies and boundaries 

Identifjmg relevant policy legacies and boundaries provides an extra dimension to efforts 

to understand policy choices. The depth of understanding achieved through the identification of 

policy legacies illustrates the importance of inertia through which institutions carry fonvard ideas. 

Even in new policy areas, such as biotechnology, policy making rarely starts from scratch. Policy 

legacies can provide information about the starting point of the t i m e h e  of study from the 

examination of institutional arrangements, embedded ideas, and choices of policy instruments. 

The analysis of policy legacies provides a historical perspective. It permits conclusions as to 

whether policy making is travelling in a consistent direction over time and thus perpetuating 

patterns of interaction and protecting institutionalized ideas, or whether key moments of 

intersection arnong ideas, interests, and ideas have altered the trajectory. In this case study, the 

examination of policy legacies has provided insight into the sources of variations in state capacity 

and autonomy found within the newly emerging policy networks surrounding the issues of 

environmental release, food safety, and labelling (see Table 74). The decision to use existing 

institutional arrangements and legislative authorities to implement biotechnology replation, 

reinforced by the horizontal regulatory frameworks in each counhy, fùrther ensured that policy 

legacies would provide the foundation for the new policy networks. 

Policy legacies are not immune to disniption, however. The dynamics within policy 

networks and the influence of extemal factors during policy making may result in policy choices 

that mark a departure from policy legacies. This case study does reveal strong elements of 

continuity between policy Iegacies and policy choices. in three cases (environmentai release in 

Canada and the US, and food safety in Canada), however, policy choices were also precedent- 

setting in their establishment of formal and systematic evaluations of new plant varieties to assess 

risks to the environment and food safety. In the case of food safety assessment in the US, the 

scientific guidance provided by the FDA to industry on assessing new plant varieties for food 

safety was also a departure from the previous practice of general deference to the judgment of plant 

breeders, even though policy choices did not result in a mandatory assessment system.'' In the 

two labelling cases, in contrasr, there was Iittle divergence fiom the inertia of underlying policy 

In I999-ZOO0, some representatives of the Amencan food industry began to express a prefmce for mandatory 
consuitations, in response to rising consuma skepticism and resistance regarding geneticaiiy-engineered foods. In 
May 2000, as noted earlier, the FDA indicated it would propose such a change to its poiicy. 
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legacies except in the effort to innoduce science as a programmatic idea." 

Depending on the limits they place on policy choices, policy boundanes cm explain 

departures fiorn policy legacies or reinforce their inertia. They capture how the intersection of 

ideas, interests, and institutions at a given moment can limit fiinire policy choices." Chapter Two 

identified the two key events that established important policy boundaries for choices about 

repl~ting the commercidintion of genetically-enghed crops. These events shqed policy 

making by encouraging the choice of certain problem definitions, policy goals, and policy 

instruments; and ensured that some aspects of policy legacies were brought fonvard into the new 

policy networks. Together with the nature of innovation in agricultural research policy, these 

boundaries established and shified advantage within policy comrnunities and policy networks. 

They did not, however, totally determine policy choices. 

The fint key event that established a significant policy boundary was the establishment of 

lab safety guidelines for working with recombinant DNA organisms in the mid- 1970s in both 

countries. This event was the initial decision by policy maken about whether and how to regulate 

the use of genetic engineering and its products. These guidelines set precedents by providing an 

original problem defmition and selecting appropnate methods for regulation. Researchers provided 

both the problem definition, which focused exclusiveiy on nsks to the environment and human 

health, and the policy response of risk assessment. The choice of risk assessment institutionalized 

science as a dominant programmatic idea, which privileged those with scientific expertise in the 

nascent biotechnology regulatory policy communities. While the guidelines resulted in a situation 

largely of self-regulation for researchen, it also set the precedent that genetic engineering required 

its own distinct regulatory measures. 

The second key event that created policy boundaries was the development of horizontal 

regulatory fiameworks for biotechnology, in the US during 1984 to 1992, and in Canada in 1993. 

These frameworks were intended to ensure a consistent approach to regulation across federal 

agencies and departments. Pnor to and during the development of these frameworks, the 

underlying public philosophy in both countnes was shifting increasingly toward technological 

J2 While food Iabeiiuig genedy expandeci in scope in the 1980s and 1990s in both countries to provide more 
nutritional information and to ailow some hedth cIaims, even these m m  arguably are a response intended to 
regulate cornpetition on the basis of ciaims about the gualities of producs rather than a measure intended primariiy 
in the public interest. 
'' Weir ( 1992a, 1992b). 
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neoliberalism. The ascent of technological neoliberalism was also evident in the nature of 

innovation in agricuniral research policy in both countries. In the US, the executive branch 

favoured a strategy of minimal regulation, if not deregulation. It saw regulation as a policy tool to 

achieve competitiveness. In Canada, regulators were also under pressure to reduce the regulatory 

burden in ways that would facilitate competitiveness. In the case of biotechnology regulation, they 

sought ways to balance the goals of social regulation with the demands of competitiveness. 

These regulatory frameworks created significant and identical policy boundaries in both 

countries. First, they endorsed the use of existing institutional arrangements and legislative 

authorities as an appropnate foundation for the new issue of regulating biotechnology. This 

measure ensured that policy legacies fiom agricultural research and regulation would be caried 

fonvard into the new policy communities and reinforce existing asymmetries of power within 

policy networks. Second, the initial problem definition fiom the development of lab safety 

guidelines which focused on risks to human health and the environment was broadened. The new 

problem definition focused on how to ensure regulation enhanced rather than detracted from 

competitiveness while providing adequate risk management. Regulatory science became a 

programmatic idea intended to achieve the guiding idea, or policy goal, of international 

competitiveness. This problem defmition privileged the policy preferences of industry and 

increased the legitimacy of its involvement in policy making. Finally, the regulatory h e w o r k s  

of both countries finnly excluded a number of issues fiom the scope and intent of biotechnology 

regulation. These issues included ethical concems extending beyond safety about the developrnent 

and use of genetic engineering; the incorporation of critena of social utility (ôeyond economic 

growth and innovation) within regulations such as improving agricultural sustainability, food 

qudity or food safety; and an evaluation of the socioeconomic costs and benefits of biotechnology. 

n i e  exclusion of these issues reinforced the focus of regulation on anticipated nsks. It continued 

to position the possession of scientific expertise as a potential prerequisite for authoritative 

participation in the policy network and marginalized policy n e ~ o r k  mernbers who could speak 

authoritatively only on other aspects of the impact of comrnercialization. 



387 
THE RELATIVE W I G H T  OF DOMESTIC AND INTERNATIONAL FACTORS 

The workings of the role of science and intemationalization within policy networks both 

help to explain policy choices. The identification of policy legacies and policy boundaries provides 

an understanding of how they may direct policy making and place limits on policy choices. This 

section summarizes the degree to which policy choices across the six cases are adequately 

explained by domestic factors compared to explanations stemming from the nature and deeree of 

internationalization. 

Domestic factors 

The dissertation has confirmed that domestic factors, including policy networks, the role of 

science within those networks, policy Iegacies and policy boundaries provide much of the 

explmation of policy choices including observed similarities, differences, and divergence. Across 

al1 three issues, the two countries exhibit a relatively high degree of sirnilarity in broad aspects of 

policy choices, especially policy goals (see Tables 3-1 1 , M  3, and 3- 15). These similarities are 

largely the result of parallel domestic factors in the two countries including the similar composition 

of policy networks, similar policy boundaries, and some similarities in policy legacies. They 

include the fundamentaï choice of proceeding with relatively rapid commercialization of genetically- 

engineered plants. This choice can be easily explained by the similar domestic histones of strong 

public support of innovation in agriculture in both countries, reinforced by the more recent 

imperative of technological neoliberalism. On the issue of environmental release, the two countries 

have pursued similar goals of environmental safety, protection of the agricultural sector, 

harmonization, and competi tiveness; and similar means of science-based assessmen t and rel iance 

on existing institutional arrangements and Iegislative authonties. ûn the issue of food safety, there 

have been similar goals of safety, public confidence, harmonization, and competitiveness; and 

similar means of substantial equivalence, science-based flexibility, and risk assessment. Finally, 

on the issue of labelling, there have been similar goals of safety and tmth in labelling; a similar 

scope for regdation that exciudes consideration of the process used to create a product; and a 

similar regulatory trigger of health and safety concerns. 

Differaices and divergence across corntries can be explained largely by differing policy 

networks, including variations in the role of science within the n e ~ o r k s .  These differences appear 
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to result in the potential for a more cautious and rigorous approach to assessing the nsks of 

genetically-engineered plants in Canada than in the USY For example, as of 1998, there was 

evidence of divergence between the two countries on the degree of regulation in environmental 

release. Canada had fonnalized its regulations to make them mandatory and maintained a wide 

scope of regulation. Meanwhile, the US had reduced the scope of review twice through 

deregulatory initiatives. On the issue of food safety, the evaihial tinalization of Canadian 

regulations in 1999 resulted in both a more formal response than that to the south and a mandatory 

regulatory regime, beginning a trend of divergence which reversed the initial appearance of 

convergence. Further, the two countries differed in their assessment of the degree of novelty 

inherent in geneticallyengineered plants kom the perspective of the issues of environmental release 

and food safety.'' This difference is consistent with variations in the degree of discretion and the 

scope of regulation given to regulatoa in responses to thes: w o  issues? Funher, disparities 

between the two countries in the institutional arrangements on al1 three issues maintained persistent 

historie differences between the two countries. This outcome was a result of parallel decisions to 

adopt regulatory frameworks mandating the use of existing institutional arrangements for 

biotechnology regulation." 

" This dissertation d o s  not evaiuate the qualitative outcornen of regulation to date, in part because the number of 
decisions was still relatively low as of 1998. interviewees observed that the science behind reylation was similar in 
both counmes, but that c&& demanded significantly more intonnation from developen seekhg regdatory 
approval. Policy community members interviewed did not know of a geneacaily-engineered plant variety that had 
been approved in one country and refkied in the other, aithough the US had approved both more and a broader range 
of plant varieties as of 1998. Qualitative differences would be more evident if the nansparency of decision making 
was increased. 
" From their case studies of the regulation of carcinogens, Harrison and Koberg (1994) conclude that when scientific 
uncertainty was high mough, regdators in different countries were able to adopt ditTering assessments of the degree 
of risk. This reduced the possibility that science might contribute to policy convergence-a conclusion that appears 
to hold tme in this case as well. 
l6 There are aIso minor differences in Iabeiling polic y, but these differences do not alter the m o w  scope of labelling 
poticy nor its dependence on the food safety assessrnt process. Canada's labelling policy is consistent for ail novel 
foods, while the FDA's staternent focuses on new plant varieties. in the US, the FDA has stated that the 
"consumer's desire to knod' is not a relevant basis for IabelIing requirements, wtiile Canadian policy makers have 
decided that reiigious dietary restrictions would be dealt with adequately without changes to fderal labelhg policy. 
" Some might argue that the paraiiel decision to adopt regdatory frameworks, which the US fmt began in 1984 and 
Canada did in 1993, is r d y  another exampIe of policy convergence, p&ps through the mechanism of emulation, 
Bennett (1 99 1). However, in interviews, Canadian state officiais who participateci in the developrnent of the 
Canadian Framework denied being influenced or inspireci at di by the American fiamework. While bah  coumies 
have fiameworks and their intent and bmad principles are similar, the styIe in which they were developed and their 
demils dif f i  significantly. See Chapter Two for more details. 
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Domestic factors do explain many of the similarities, differences, and much of the 

divergence revealed in comparing the policy choices of the two countries. Intemationalization, 

however, does help to explain evidence of convergence. As Chapter Three has documented (see 

Tables 3- 12,344, and 3- 16), convergence can be observed in the food safety and labelling cases, 

and to a Iesser extent, in the case of environmental release. For exarnple, the decision to create a 

fonnal regulatory regime for environmental release in Canada, moving from guidelines to 

regulations, appeared to echo the Amencan policy response. This decision was arguably as much 

a reaction to intemationalization pressures as domestic demands from environmental groups. 

Multinational firms and environmental groups both demanded certainty and transparency. Canada 

was also obliged by its international cornmitment at the Rio Surnmit to create a domestic regulatory 

regime for biotechnology and encouraged by the Iarger competitiveness agenda to attract the 

research activities of multinational firms by providing regulatory certainty. 

On the issue of food safety, consistency and convergence can be obsewed initially on the 

measures of degree of regulation and flexibility / formality. The Canadian decision to issue 

guidelines in 1994, following a similar move in the US in 1992, resulted in the appearance of 

convergence. This convergence appears to be a result of the sensitivity of Canadian state officiais 

and the food industry to trade patterns. It is also consistent with the traditional reliance of 

Canadian regulators on the fmdings of international institutions to assist in developing regulatory 

regimes. Details of the Canadian policy response emerged publicly only in 1994, afler both the 

OECD and the FAO-WHO had issued their fiat reports on food safety assessrneni' and were 

consistent with these reports. 

The case of labelling provides the clearea indication of convergence of the Canadian 

response to the American response on both the degree of regulation and the flexibility I fomality of 

the policy response, given the similar narrow scope for the mandatory aspect of labelling. This 

r e d t  is consistent with a weak Canadian policy network vulnerable to the preferences created by 

intemationalization, including trade dependence on the American market and a strong export 

orientation, generally.' It demonstrates that the impact of intemationaiization can be much stronger 

" Withln the Canadian poiicy networiq regdators did make a more concertai effort to mate democntic legitimacy 
through consultations on the labelling policy response than their American coumerpans. At the same tirne, 
however, they consistmtiy kept an eye on policy deveIopments elsewhere, including Codex discussions on labelling, 
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in the absence of policy capacity, which is higher in the Canadian policy networks surrounding 

environmental release and food safety. 

Although it provides some insight on the forces behind policy convergence, an exclusive 

reliance on intemationalization variables to explain policy choices would leave much unexplained 

As argued earlier, much of the impact of intemationalization in this case study can be gauged only 

by investigating its effects on preferences and resources within a policy network. Thus, the ways 

in which domestic institutions mediate intemationalization are an integral part of any explanation of 

dornestic policy making. Othenvise, it is difficult to explain how countries react differently to 

similar internationalization pressures and to extract relevant lessons fiom those varying reactions. 

ALTERNATIVE EXPLALVATIONS 

The utility of the theoretical framework applied in this dissertation cm be assessed by a 

consideration of the less persuasive and partial accounts that contending explanations could 

provide. For example, a macro-level approach that focuses exclusively on variables at the national 

level might explain those findings which are relatively consistent between countries and across 

issues. However, this approach fails to explain suficiently the variations observed across policy 

responses within a country. Variables that differ at the national level such as the adversarial nature 

of Amencan politics compared to the consensual nature of Canadian politics, the diffenng 

international positions of the two countries, institutional structures, and the resources of key acton 

could help to explain differing aspects of policy making and policy choices. These differing 

aspects include the much lower level of discretion given to Amencan regulators than Canadian 

regdators for the issues of environmental release and food safkty; the greater reliance on 

international icstitutions by Canadian regulators which is consistent with the country's traditional 

investment in multilateralism, its greater integration into the international economy, and its status 

intemationally as a middle power; the more adversarial use of science in the US; and finally, the 

greater m g t h  of Amencan plant biotechnology and food industries and the better-resourced 

American public interest groups which conaibute to relatively more wlnerable state actors within 

plumlist policy networks. Macro-level analyses do not, however, help us understand d i f f e ~ g  

responses across issues within the sume counhy. A sectoral approach focusing on policy 

networks can. 
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The argument could also be made that policy responses in Canada and the US in the 1980s 

and 1990s to the comrnercialization of genetically-engineered plants were shaped primarily by the 

allocation of economic power. Large plant biotechnology and food processing fims often 

appeared to have substantial influence during policy making. This argument has some accuracy, 

but a more interesting and policy-relevant approach is to investigate how ideas and institutions 

facilitate or impede the exercise of economic power. As the dissertation has demonstrated market- 

based ideas favour the involvement of the private sector in policy m a h g  by enhancing its 

authority and legitimacy and potentially weakening the influence of other actors. Contending ideas 

such as science and democracy and their programmatic variants rnay dilute economic power by 

increasing the authority and legitimacy of other acton, ultimately resulting in different policy 

choices. For exarnple, science and democracy could both be used to promote the improvement of 

social regulation while mediating the effects of economic p~wer.'~ Further, a reliance solely on 

economic explmations might obscure important ideational aspects of explanation such as the 

longstanding commitment of the state to technological innovation in agriculture, long before there 

were powefil economic interests in the agricultural industry that could demand such an 

investment. At the same time, an exclusive reliance on ideas for explanation would provide a 

partial account. Ideas can be powerful, but their influence is dependent on context. To understand 

how ideas can shape policy making, it is hi tfbl  to examine how they work within policy networks 

to designate critical resources which in tum establish patterns of exchange. 

Another contending explanation could be based on a rational choice mode1 that focuses on 

actoa puming self-interest. In this case, members of policy networks did pursue policy 

preferences they perceived as in their self-interest. However, a rational actor approach rnay ignore 

how environmental factors such as policy networks, policy legacies, and policy boundanes can 

shape policy preferences. For example, as Chapter Four demonstrated, the preferences of the 

consumer association in Canada are much easier to understand with a knowledge of dynamics 

within the policy netwodc. The hancial and technical dependency of the consumer association on 

better-resourced acton combined with the socializing effects of dominant ideas such as 

technological neoliberalism provides some insight into the basis for the preferences of key 

Canadian consumer representatives who appeared to be more biotechnology proponents than 

Social rcgulation may, of course, also be in the b a t  intaest of industry as when it provida a powerfid 
competitive advanrage. 
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skeptics, in contrast to their Arnerican counterparts. Further, the socialization of agricultural 

producer organizations within longstanding agricultural research policy networks contributed to a 

general enthusiasm for new agricultural technologies. This result helps to explain their relatively 

passive participation in biotechnology regulation policy making in both countries into the Iate 

1 9 9 0 ~ ~  despite the hi& stakes for their rnembers. A rational actor approach may also be weak in 

explaining policy choices when it fails to explore how environmental factors c m  place a premiurn 

on certain resources within policy networks which in tum can affect the success of actors in 

securing their preferences. 

LESSONS AND FUTURE DIRECTIONS 

In the late 1990s, the loss of export markets and growing consumer resistance at home 

niggested that Canadian and Amencan policy rnakers had failed to anticipate fully the possible 

implications of the comrnercialization of genetically-engineered plants. They had developed 

regulatory responses that were precedent-setting in tems of establishing far more formal and 

systematic evaluations of environmental and food safety risks of new plant varieties. Those 

responses were not foolproof, however, when it came to guaranteeing consumer acceptance both at 

home and abroad. Policy choices have come under heavy public scrutiny and have been cnticized 

as lacking scientific and democratic legitima~y.~ niese developrnents illustrate how hurdles may 

'O in the late nventieth century, many citkens developed greater interest in the manner in which cornmodities were 
produced and in the qualities of those products. This interest increased pressures for social regulation in the agri-food 
sector, based on a longer-tenn view of safety, a relatively low tolerance for risk, and a growing ethical component to 
food purchases. A prime example of the impact of this development is the rapidly growing organic food industry in 
the US and Canada. The industry grew about 20 per cent a year in the US through the IggOs, reaching annual saies 
of about $6-billion (US) by 1999. Further, gmetic engineering appears to have played a key role in encouraging 
geater public scnitiny of agricultural research, resulting in the f i t  serious and unexpected threat to the weil- 
entrenched idea of '%tedom to research". Over decades, the techniques of plant breeding had been continuaily 
improved, with wide crosses and mutagenesis among the Iatest additions, but never before had a new technique 
mused public suspicion and been the specific focus of regulatory policy making. The resistance of researchers (as 
opposed to developer fums) to regulation can be seen in the responses to the USDA's initial proposais on regulation 
of the release of genetically-engineered plants. Following its 1986 proposal, the USDA received 68 comments from 
researchers and their institutions opposed to what they perceived as the regulation of their research. The USDA 
disagreed, stating that its regdations were not intended to regdate researçh because they did not interfere with what 
reseairhers did w i t h  confmed laboratory fàcilities, but instead focuseci on environmental release and were intended to 
reduce the risk of plant pest problems. United States. Department of Agriculture (1987). Somewhat uonically, this 
new level of regulation was largely guaranteed by those researchers who initiaily drew public attention to the risks of 
working with rDNA organisms, during the lab saféty debate. Krimsky argues that scientists expressed these 
concems publicly because they felt it was important for scientists to regain the public's confidence and demonstnte 
that science could be conducted in a responsible fashion, in the context of nsing skepticism in the early 1970s about 
the social utilitjr of science and tecimology. Knmsky (1982), Chapter 24. 
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change over tinte for regulators, requiring adaptation and innovation rather than reliance on the 

status quo. In early 2000, the future of these crops was unclear with increasing numbers of 

proponents and skeptics lining up on both sides of the debate. The vigorous debate raises the issue 

of whether the massive invesmient already made in agriculhiral biotechnology has been premature 

or misdirected, thus wasting considerable financial and human resources. The subsequent 

question is whether policy maken have foreseen such a result and if so, why didn't they? 

Pollcy capacity 

Some Amencan and Canadian policy maken rnay have anticipated that the road to 

commercialization would be rocky, but their ability to prepare for that possibility appears to have 

been constrained by inadequate policy capacity. As a result, this case study highlights the 

importance of adequate policy capacity to meet dometic and international policy hurdles. It sheds 

light on what may be necessary institutional conditions and resources for policy capacity in a 

context of intemationalization. There is no simple recipe for policy capaciw', but conclusions 

frorn this case study niggest that it rests substantially on three interrelated factors: first, state 

capcrcity and autonomy, second, scienttific legiiimacy which is achieved by the way in which 

science is used during policy making and is contingent on access to independent expertise that 

legitimizes the use of science;" and third, democratic Zegitirnacy which is the capacity to conduct 

policy making in a manner that will be widely perceived as legitimate in a democratic sense should 

it corne under public scrutiny. These last two procedurai aspects of policy making contribute to 

policy capacity during policy developrnent and to public confidence in the regulatory system. 

When science is highly contested and scientific legitimacy is jeopardized, a premium may be placed 

on democratic legitimacy instead. Ideally, however, these two forms of legitimacy should coexist, 

serving to complement and balance each other in ternis of the authority they bestow. Democratic 

legitimacy provides a broad foundation for policy making, but scientific (or informational) 

legitimacy ensues that the best possible information base is available when political leadership 

m u t  be exercised. 

" Peten (1996) suggests chat policy capacity exists when a govemment is abIe to make longer-tenn strategic policy 
choices that depart h m  the status quo if necessary, are proactive, and are weiicoordinated with related po iicy 
activities. His discussion focuses on factors which constrain or contribute ta policy capacity. 
'' A simiIar prescription can be made for cases that require additional or other types of expertise, whex science is not 
a centrai element of policy making and policy choices. 
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Developments in the 1980s and 1990s, including fiscal resnaint and a changing philosophy 

of regulation, have constrained state capacity and autonomy in Canada and the US." Enthusiasm 

for the new public management, which has included shrinking the role of the state and increasing 

that of the private sector, may aiso be reducing the ability of state officials to provide effective and 

democratic political forums for debate of controversial issues.* The lack of an effective political 

fonun can encourqe marginalized interests to turn to the economic forum of the marketplace. For 

example, in the late 1990s, biotechnology skeptics appealed directly to consumer self-interest on 

issues such as food safety and encouraged boycotts. The increasing demands for labelling of 

geneticaily-engineered foods can be interpreted as a form of economic democracy, given the 

failings of the political forum to respond to societal concems. Such tactics, if successful, hold the 

potential for serious economic damage should public confidence in the regulatory system be 

shaken. Trust in regulation is the foundation of social regulation; without it, regulatory efforts do 

not instil public confidence. The level of contestation of scientific authority and growing resistance 

to genetically-engineered food crops in North Arnencan in the 1990s suggests that Canadian and 

Amencan regulators have achieved limited success in securing scientific and democratic legitimacy 

to bolster policy capacity. Their expenences suggest ways in which policy capacity can be 

strengthened. 

STRENGTHENING POLICY CAPACITY 
Scientific legitimacy 

The success o f  policy makers in achieving scientific legitimacy depends on how science is 

used during policy making. Success occun when the use of  science maintains the authority of 

science. However, science should not be relied on excIusive1y during policy making because it 

may marginalize "non-scientific" aspects of a policy issue. Securing scientific legitimacy may be 

an increasingly difficult but more necessary objective for policy makers. In industrialized 

countries, the growth of scientific literacy and constant public exposure to the most recent scientific 

findings contn'bute to wbat sorne scholars tenn a "risk society" in which '%e increasingly live on a 

'3 For example, the tighter Links drawn between reguiation and competitiveness place new constraints on state 
capacity and autonomy. Hill (1998) argues that the focus on the links between reguiation and competitiveness in the 
1990s encouraged regulators to consider an "international division of labour and to work toward mutual recognition 
and hannonimion. Such achievernents could help to meet the requirernents of trade agreements and could resuit in 
administrative savings, dthough with the potentiai Ioss of some domestic sovereignty. 
" Graham and Phillips (1 997). 
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high technological fiontier which absolutely no one completely understands and which generates a 

divenity of possible fun ire^".^' Skeptical and more scientifically-aware citizens contribute to the 

new hurdles for policy makers. Knowing that scientific "tmths" can and often do change 

frequently, citizens expect regulators to access the fullest possible range of relevant scientific 

knowledge and to seek expertise fiom independent sources. Attempts to use scientific authority to 

sidestep the "political" aspects of regulatoiy issues are less likely to withstand scrutin? than in the 

past, depending on the nature of the policy network and the level of contestation during policy 

making. These challenges suggest possible strategies for regulators. 

First, regulators should ensure they have access to what is and appears to be adequate 

independent scientific expertise and other requisite forms of expertise. Regulaton may have to 

supplernent in-house expertise with consultations of outside experts because those experts have 

more relevant expertise. Such consultations can be made more transparent. Regulaton should 

provide thorough and accessible information on the sources of scientific expertise they rely on for 

policy choices and ongoing implementation. For example, when narning advisory cornmittees, 

regulators should speciw which individuals are on the committee; what persona1 interests they have 

in the issue@) under consideration, if any; and on what basis they have been named to the 

committee (ie, what is their specific expertise or experience that makes them a valuable cornmittee 

member). The rationale behind the composition of advisory cornmittees should leave nothing to 

public speculation. 

Funher, regulators must strive to demonstrate that they have adequate in-house expertise 

and discretion to examine critically data provided h m  outside sources. This effort should avoid 

patterns of dependency that may restrict the ability to develop regulation in the public interest? 

When the expertise on which regulation is based is largely within the private sector among firms 

that have an interest in regdatory outcornes, scientific kgitimacy rnay be jeopardized since 

regdators are perceived to be, and rnay well bey dependent on the expetise of those they regulate. 

In this case study, the threat to scientific legitimacy fiom nich a situation looms larger in the US 

than in Canada, because of the varying scientific strengths of the public and private secton. Fiscal 

restraint and policy innovation in the 1990s in Canada, however, has led to declining scientific 
" Giddens (1998). 
' 6  As Doem (1998): 42 suggests, when regulators have less relevant expertise available to them than those they 
reguIate, the regdateci have "an enormous political advantage". He suggess that the capacity for discretion is one 
counterweight that regulators could exercise. 
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resources within the AAFC Research Branch and within the Food Directorate of Health Canada. 

Scarce resources at the CFIA also threaten scientific legitimacy as regulators are forced to rely on 

outside expertise (although it will depend on where that expertise is located). 

Scientific legitimacy cm also be jeopardized, as it has been in the case studied here, when 

efforts are made to pomay the policy making process as neutral because it has a scientific 

component for the purpose of avoiding discussion of political aspects. It has been observed before 

that attempts to use science to end a policy controversy are doomed to fail if conflicting political 

viewpoints are not also considered." The growth of social regulation and the constant reference to 

cost-benefit, or risk-benefit, analyses makes it impossible for policy makers to convincingly deny 

that these regulatory decisions contain fundamental politicai elements.' honically, the more 

vociferous the daims of the neutrality of science in attempts to exclude or marginalize "political" 

elements of the debate, the more likely the authority of science is likely to be challenged because it 

becomes the focal point of debate. This development delegitimizes science as a source of 

authority. Canadian biotechnology skeptic Brewster Kneen's comment on the rhetoncal uses of 

science illustrates how it becomes delegitimized: 

By making their distinction between "science" and "sound science", ... the users of 
the term "sound science" are, in effect, adrnining the arbitmy, or culturally 
determined, character of scientific knowledge, and thereby destroying its claimed 
facticity. If there can be science and sound science, then there can also be blue 
science or green science. The social character of science is una~oidable.'~ 

Reinforcing this argument, a representative of an American public interest group argues that the 

term "science-based" has become a "coded political football" m American politics that indicates the 

likely presence of d i f f e ~ g  political viewpoints.' She notes that she has never been challenged on 

the ments of her scientific arguments, but instead on her nsk-benefit analyses; in other words, it is 

the political rather than the scientific aspects of her policy preferences that are scrutinized. 

Science should not be used to exclude the economic, social, and ethical dimensions of a 

policy issue. Its use to sidestep other issues during policy making can be seen as an abdication of 

political leadership. Instead, before and during efforts to build a credible and adequate scientific 

" Jasanoff (1990) 250 and Ozawa (199 1). Salter argues that the effort is often made to separate scientific and 
economic aspects of poiicy making because of the d i f f d t i e s  of acknowledgrng the docation of cos6 and benefits. 
Salter (1 988): 168-1 69. 
" Jasanoff (1 990): 3, Bnmk (1 99 l), and Leiss (1994). 
" Kneen (1 992): 20 1. 

Personal interview, November 1 998. 
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bais for regulation, the full range of political debate must be engaged. This debate should 

encompass varying intetpretations of the potential costs and benefits of policy options and an 

acknowledgement of the degree of scientific uncertainty that exists and its implications for policy 

options. At the same rime, regulaton should create mechanisms that permit the effective use of 

science. This may mean establishing forums in which science cm be negotiated and compromises 

can be reached.jl Salter recommends that regulators use "scientific focus groups" with a limited 

mandate that includes commenting on what certainty scientific data does and does not provide." 

This mandate would provide a credible scientific foundation for policy debate. 

Democratic legi timacy 

The changing hurdies for regulaton seen in this case study include a component of 

democratic legitimacy." Among citizens, there is increased risk aversion, more interest in how 

pmducts are produced and their qualities, and more skepticism about whether policy making of 

recent decades is tnily in the public interest. Policy choices are considered more legitimate when 

regulators can convincingly demonstrate that a broad debate has occurred that has included the 

participation of credible, representative organizations. Democratic legitimacy does not necrssarily 

require massive public consultation, but makes narrow and closed consultative mechanisms 

inadequat e. 

Technology and democracy are sometirnes treated as incompatible: it is impossible or 

dificult to make sound technical decisions in a democratic forum because expertise can not hold 

sway just as it is impossible or difficult to make technical decisions democratic because of the 

narrow nature of expertise.% Arguments have been made, however, about how the two can be 

reconciledU Further, there are more general mtegies that can be applied Carroll and Carroll list 

cnteria that provide legitimacy during policy making." These criteria include repeated and 
" Jasanoff (1990). 
'' Saiter (1995). 
" The growing importance of democratic legitimacy has been evident, for example, in reforms in environmental 
policy making, such as the use of multistakehoider consultations in Canada. 
5' Some argue that leaving decision making soIely to technical or scientific experts will inevinbIy result in narrow 
decisions reflecting the interest. and beliefs of those involved. ïhere is some validity to this argument. For 
example, a survey of rDNA mearchers found that two-thirds (65 per cent) opposed qplying a socioeconomic 
criterion for regulation of genetic engineering and 59 per cent opposed the idea of incorporaring socioeconomic 
criteria or values into r e s a ~ h  funding decisions. Rabino (1 996). 
5' Sclove (1  995). 
56 C m U  and Carroll ( 1  999). 
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sustained interaction within a policy community; incorporating substantive expertise and the views 

of the general population; ensuring participants in policy making are perceived as representative 

and accountable; and that these participants are independent from the govemment." 

One stmtegy that policy makers could consider is the more productive use of legislatures on 

regulatory issues likely to generate controversy. In the case studied here, the Canadian and 

American legislatures did not provide a f o m  for a sustained dehate on the cornmercialization of 

genetically-engineered products. During the 1980s and 1990s, there were a few ad hoc committee 

meetings in Canada. There were many more cornmittee hearings in the US, but these hearings 

tended to be adversarial in nature. Wimesses were grilled by legislators on the latest controversial 

issue or carefully seiected to make arguments backing preferred policy options on research 

funding, intellectual property rights, or other matten. As quickly as the interest developed in 

specific issues, it oflen disappeared5' Properly designed, legislative committee hearings could 

provide a transparent forum in which the full range of competing problem defuiitions of an issue 

could be aired fiom the earliest stages of policy making. They should not be restricted purely to a 

role of ovenight after policy choices are made, as they offen are now. These committees could 

periodically revisit policy responses to issues to evaluate the effectiveness and to continue to 

provide a forum for diverse viewpoints. The effective use of legislative committees would also 

complement or replace consultations conducted by state officials. These latter consultations have 

ofkn been criticized as intentionally restrictive in the scope of participation and discussion. 

Democratic legitimacy will not guarantee democratic outcornes, nor should it necessarily. 

In the form discussed here, it is a procedural characteristic of policy making and is not a substitute 

for accountable political leadership exercised when policy choices are made. That leadership 

should, however, be prefaced and mounded by an ongoing democratic public discussion. The 

policy making process itself should be backed by rigorous measures that make both policy makers 

and other participants accountable for their contribution. niese measures should include clear 

uiformation on who was consulted during policy making, whom they represented, and what they 

'' The discussion of poiicy making in this case study has illustrateci how it has faiIen short in these areas including 
the lack of an effort to develop ongoing dialogue within the poiicy community. There have also been some 
problems with the independence of groups, in part because of the importance of scientific expertise as a resoutce 
within some policy networks and its uneven allocation. 
'' The late 1990s brought another surge of interest resulting in committee bearings. 
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said. The ba i s  on which policy options were selected or discarded should be readily a~ailable.'~ 

Innovative policy making: providing competitive advantage 

Despite al1 the factors that would lead us to expect Canadian policy choices to be closely 

aligned with Arnencan policy choices, the case study has reveded some important and perhaps 

suiprising differences and divergence in the details of regulation. In the cases of environmental 

release and food safety, Canadian regulators benefit from policy choices that provide much more 

capacity and potential autonomy than those enjoyed by Arnencan regulaton. These policy choices, 

by providing greater discretion to regulators and thus the potential for greater rigour, rnay prove 

more robust over time in the arena of international trade than comparative Amencan policy choices. 

They may provide a more secure route to market access and be better able to withstand scrutiny 

imposed by international trading rules and new international regimes such as that which rnay be 

created under the Biosafety Protocol. Properly exercised, the discretion given to Canadian 

regulators could also be more rasily used to instil domestic public confidence in the regulatory 

regime. 

This hding resdts in the conclusion that the country more exposed to the pressures of 

economic intemationalization was able to provide more capacity to its regulaton. It counters the 

impression that intemationalization necessarily constrains the state. As Weiss has argued, the level 

of integration of a country into the world economy does not necessarily correlate inversely with the 

degree of aate strength or capacity.' In fact, internationdization and state strength rnay be 

mutually reinforcing. Intemationalization rnay allow state oficials to exercise geater autonomy 

fiom dometic pressures; however, the ability to do so rnay well be contingent on the nature of the 

domestic institutions that mediate the effects of internationalization. 

Differences in domestic institutions across countries rnay result in varying abilities to 

provide competitive advantage in the context of a globai market. The fmdings of this case study 

suggest that dzfferences in the nature ofpolicy networks can be an important ingredient in allowing 

States to design policy choices that can withstand both domestic and international scrutiny and 

59 Regdatory documents sometimes do discuss briefly alternative poiicy options and why they were or were not 
selected, but more detailed explanations shouid be consistentiy pmvided 
'O Weiss (1 998). 
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contribute to competiti~eness.~~ In Canada, these differences in the cases of environmental release 

and food safety stemrned in part fiom a wealth of in-house and public sector expertise in 

agriculhiral research and regdation and the tradition of food safety regdators of supplementing 

their expetise with the recommendations of relatively credible scientific international institutions. 

These differences were largely the result of policy legacies. Developments in the 1980s and 

1990s, however, appear to have eroded expertise within Canadian regulatory agencies with the 

ultimate effect of making Canadian policy networks more similar to their Amencan counterparts." 

Canadian policy makers allow these distinctive differences in the allocation of scientific expertise to 

slip away at the cost of state capacity and autonomy, policy capacity, and ultimately the ability to 

make policy choices in the public interest. 

Pursuing innovation in the public interest 

This case study has demonstrated how varying levels of policy capacity within the policy 

networks surrounding the commercialization of genetically-engineered crops have resulted in 

differing policy choices. Both scientific and democratic legitimacy may be important in allowing 

policy makea to create innovative and adaptive policies that will provide competitive advantage and 

meet domestic expectations. Scientific legitimacy can contribute to state capacity and autonomy. 

Properly implemented, democratic legitimacy can contniute to autonomy in an accountable 

manner. Their importance in this policy area was highlighted by developments in the late 1990s. 

For example, the Canadian federal govemment established a new advisory cornmittee on 

biotechnology designed to increase scientific legitimacy and democratic legitimacy through its 

expert membenhip and its wide mandate. Health Canada also established an expert food 

biotechnology cornmittee to bolster scientific legitimacy? However, in both of these cases, state 

officids could have provided a more thorough justification of the composition of these advisory 

cornmittees. In the US, the USDA is attempting to bolster scientific legitimacy with an 
" This dissertation takes a broad view of competitiveness, considering that it can be a r e d t  of, for example, the 
long-term susrainabiiity of an industry, the quaiity or safety of its products, as well as the seiiing price. 
" However, the February 2000 fderal budget aiiocated $90-miilion (Cdn) in new spending for biotechnology 
regdation over three years, with $46-million going to Heaith Canada. 
" The Canadian Food Inspection Agency (Cm) has also boistered its scientific tesouices indirecùy through its CO- 

sponsorship of the creation in Januaxy 2000 of a Canadian Institute for Food Inspection and Regdation at the 
University of Guelph through a three-year agreement. The new institute wiIi have a regdatory research program and 
CFTA president Ron Doering was quoted in press reIease saying that institute will ''help [the CFIA] keep Pace with 
new technological and scientific advancements." 
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independent scientific review of its policy and democratic legitimacy through the creation of a 

broad-based advisory committee (much broader than the Canadian counterpart) to enhance 

democratic legitima~y.~ The FDA tumed instead to a set of three public meetings in 1999 to 

increase democratic legitimacy. 

In Canada, policy makers fared better than their American counterparts in preserving 

elements of scientific legitimacy during policy development in the 1980s and 1990s. Th is  success 

came largely as a result of the location of the dominant sources of available scientific expertise 

(whether in-house, public or from international institutions) and because of the lack of resources 

and opportunities among those who might contest scientific authority. However, there is no 

guarantee that these conditions will continue; the absence of intentional efforts by Canadian policy 

makers to maintain and improve scientific legitimacy may result in a more adversarial context for 

the use of science. Scientific legitimacy has been much more wlnerable in the American context. 

Higher levels of contestation have correlated with more forma1 responses and, as a result, less 

potential for scientific flexibility. For example, the issue with the highest contestation, the 

American response to environmental release, resulted in the most formal response." This 

vulnerability is also refiected in the extent to which policy choices Vary in being "science-base&'.* 

The responses for environmental release and food safety varied in the degree of scientific 

flexibility (through discretion) given to regulators. The degree of  flexibility affects the ability to 

adapt the policy response to accommodate the accumulation of scientific knowledge and to deal 

appropnately with the level of risk. Specifically, the Canadian response to environmental release 

has been the most science-based due to the wide discretion given io regulators. It is followed by 

the Canadian response to food safety, which has given some discretion to regulators although in a 

more circumscnied manner than in the case of environmental release. The Arnerican food safety 

response was relatively science-based in that its scientific guidance component was intended to be 

rkk-based. Its scientific legitimacy, however, was weakened by the D A ' S  declaration that genetic 

" The USDA's Advisory Committee on Agrictrltural Biotechnology, created in 1999, consists of twenty-five 
members that include representatives of govemment, academia, production agriculture, agribusiness, ettiicists, 
environmentai and consumer groups and has the mandate to explore a broad range of issues. 
" Che exception might be the American response to food safety which was relatively informal throughout the 
1990s; however, increased contestation in the late 1990s led some represenmtives of the food industry to caii on the 
FDA to switch h m  voiuntary to mandatory consultations. 
66 6 s  argument is based in part on the evaluations of membm of the policy cornmunity, gathered during personai 
interviews. 



402 
engineering did not pose different nsks than conventionally-produced counterparts. Finally, the 

Amencan response to environmental release is widely considered among members of the policy 

communities as the least science-based because the ability of regdators to apply science is greatly 

limited by the detailed critena goveming the depth of oversight. Regulators lack flexibility to 

adjust quickly to new scientific data. The policy response is illogical in its scope from a scientific 

perspective in terms of its nsk assessrnent mandate; the scope of regulation covers only those 

plants which are genetically-engineered mid are believed to pose a plant pest risk. It exempts sorne 

genetically-engineered plants (such as those produced without the use of a vector and instead 

through mechanical means) and plants with novel traits similar to those being reviewed but not 

produced through genetic engineering. The regulatory regime thus may exclude fiom review new 

plant vaneties that pose womsome risks. It is the most process-based of the four cases, which 

counters the endorsement of an exclusively product-based approach by a plurality of scientists." 

The failure to incorporate adequate scientific and democratic legitirnacy dunng policy 

making can carry high costs. In this case study, both coumies have had mixed results on 

democratic legitimacy. Consultations have occurred, but often with limits on the scope of 

discussion and on the range of participants, and never in a sustained fashion. The appropnate use 

of new communication technologies should make it easier for policy makers to create conditions 

for early and ongoing democratic debates. If the procedural elements of policy making fail to stand 

up under scmtiny, the credibility of the regulatory system as well as that of specific policy choices 

c m  be damaged or destroyed. Less dramatically, but also important, the adversaial use of science 

(which in tum delegitimizes scientific authority) can impose significant costs that affect credibility, 

including long-running political battles which swallow up time and resources, and may result in 

inconsistent policy making.' 

If challenges for policy makers are increasing, is it realistic to hope for regulation in the 

public interest? At least one observer of regulatory politics is pessimistic that policy making can 

p m e  and create a consensual public interest in an Amencan context heavily imbued with 

Faith, belief, confidence, even authority, the basis for persisting societal 
" A 1995 American swey of 1257 researchm working with rDNA organisms found that 1 I per cent supponed 
process-based regulation, 42 per cent favoured product-based regulation, and 38 per cent favoured regdation that 
incorporates both approaches. Rabino (1 996). 
" Ozawa (1991). 



403 
agreements, seem no longer to exist. Quaint ideas of the past, these ideas have 
become relics locked in past times. In late twentieth-cenhiry regulatory questions, 
only individuals have the right to decide. And in every case, each individual as 
purchaser and modem citizen, each interest group as advocate, and each 
govemmentai unit as regulator always knows for certain the conect action that must 
be  ken.^' 

Such pessimism is not, however, sufficient grounds for not making an effort. Ensuring that policy 

maken are able to engage in a more deliberative form of policy making yet remain accountable is in 

the long-terni interest of every citizen. Early and penodic dernocratic forums for debate to hlly 

air issues will provide policy makea with a more complete perspective on the scope of an issue." 

The goal should be to establish the range of questions that should be asked and answered on the 

public's behalf during policy making, such as which cntena of social utility regulation should be 

incorporated. These questions will help what types of expertise will be needed during policy 

making. Policy maken should evaluate the contributions of policy legacies and boundaries for 

both strengths and weaknesses in a conscious manner rather than a default mode, particular in 

situations where more challenging hurdles for policy makers are iikely to arise. in the absence of a 

clear consensuai definition of the public interest within a policy community or network, policy 

maken must take responsibility and exercise political leadership. Adequate policy capacity should 

allow policy makers to balance the short-term orientation of democratic governent with a longer- 

term perspective. It should produce sustainable policy responses that cm achieve multiple policy 

goals such as competitiveness, food safety, and environmental protection. These high standards 

for policy making also require that citizens and their representatives (elected and interest groups) 

take on more responsibility. 

The policy prescriptions that emerge from the findings of this case study echo arguments 

made by Coote about planning for uncertainty in a risk society: 

...p ublic policy requires long-term planning for uncertainty, within a clear 
h e w o r k  of principles and evidence to support devolved and flexible decision- 
making. This in tum requires the involvement of informed and active citizens, 
enjoying a mature, aduIt-to-adult relationship both with experts and with politicians. 
A hi&-& democracy: the only way to face a risky funue." 

" Marcus (1994): 159. 
'O This point was made by a representative of the Consumers' Association of Canada in reference to the constant 
tendency of policy rnakers to consult late in the poiicy development pmess: "We are, quite Frankly, getting tired of 
being asked to provide 'the consumer view' afler rhe report has been drafted. More i m p o ~ t l y ,  if consumers weren't 
involved h m  the beginning, how do you know you asked aii the questions that needed to be asked." Consumers' 
Association of Cana& (1 997): 7. 
'' Coote (1 998): 13 1. 



For Coote, this c4adult-to-adult" relationship among citizens, policy makers, experts is founded on 

mutual respect for each other's knowledge and experience, interaction and acknowledgement of 

interdependence. It builds trust on a foundation of "informed understanding". 

The future of agricuItura1 biotechnology 

Retuming to the case of agriculhiral biotechnology, weak policy capacity has contributed to 

uncertainty in the Iate 1990s and into the new century about its in the years ahead, will the 

pursuit of genetic engineering in agriculture be seen as another example of human predilection for 

tunnel vision in the form of the fervent embrace of a single technology as a magic bullet? Will we 

regret having invested so much as a society in this technology at the expense of other lower-cost, 

more effective tecbnologie~?~ What contribution will genetic engineering make to sustainable 

economic activity growth? Will it contribute to the reduction of world hunger, less 

environmentallydamaging agriculhiral practices, or increased food safety? Will advocates of 

biotechnology argue that the failure to innovate more boldly resulted in its own nsks of lost 

opportunities? That a precautionary approach has stalled the pursuit of the innovation necessary to 

maintain the status quo in agriculture in terms of fields in the face of challenges such as disease 

resistance? 

Questions of this nature should be debated openly be/ore policy choices are made and 

periodically afterwards. Benefits should be scrutinized as extensively as risks and costs to assess 

the potential for pursuing social utility. Why shouldn't policy makers mise the bar for genetic 

engineering? Why should its products only have to be as safe as, or as productive as, conventional 

'' in 1999 and 1000, Canadian andxnican agn-food fkns and agriculairal pmducm wae adopting defaisive 
strategies toward geneticall yengineered crops. in the fàli of 1 999, the Canadian Wheat Board declared that no 
genetically-engineered varieties of wheat should be registered for commercial production in Canada mtil they have 
achieved full commercial acceptance in d l  of their potentiai markets, or until there were cost-effective segregation 
technologies. In early 2000, there were signs that sales of geneticalfy-engineered seed wouId be lower than in 1999. 
Further, new Nies amounced in 1999 and 2000 for the cuitivation of Bt crops created additional concern about the 
wisdom of planting these crops. For example, d e s  created by the US Environmenal Protection Agency require 
producers to plant refuges of non-Bt corn of 20 to 50 per cent of total corn acreage and, forbid hem from spraying 
tbese refuges with insecticides udess it is dernonstrateci that pests exceed a set IeveI. See http://www.epa.gov/ 
pesticides/biopesticides. Ideally, policy choices should help to avoid these types of deveIopments that c m  result in 
losses for developers and users and encourage the growdi of consumer skepticisrn, 
"Buael(I993), for example, suggests that the hype surroMding biotechnoIogy has been excessive. He suggests 
that rather than a revoIutionary technology, genetic engineering will instead have the status of a "substitution 
technology", used to fix the problems created by chernical agricuihire. 
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varieties? If the technology is so promising in terms of new benefits, why do regulations only 

require that genetically-engineered plants be equivalent to conventional counterparts in 

characteristics such as environmental impact and food safety? It is not unprecedented to 

incorporate cntena of social utility in regulation. The rigorous standards of plant variety 

registration in Canada, for exarnple, resulted in high quality varieties for cultivation in the Canadian 

climate and contributed to Canada's excellent reptation overseas as a comrnodity producer." 

Benefits accrued to producers, consumen, and the larger agri-food industry. 

There is no obvious need to speed commercialization of the products of genetic engineering 

chiefly to allow industry to recoup its investment and please its shareholders or to provide 

innovative prod~cts.'~ If the development and application of genetic engineering indeed holds the 

promise its proponents proclairn, there will be solid reasons for public investment for the most 

socially useful applications even in the absence of private investment. Such public investments 

should be designed to ensure that this potentially powerfùi technology will be hamessed in the 

service of the public interest and with the consent of society, rather than despite its ignorance. 

Democratic debate about the costs, benefits, and risks may provide an adequate consensus for the 

marner in which genetic engineering should be pursued, and deliberative policy making could 

provide a solid and purposehl foundation for commercialization. 

'' The ngorous standards of variety registration have been diluted somewhat in the 1980s and I990s, consistent with 
the general direction of poky hovation m ag-rîcuitural research in Canada at the federal level. 
'' Conventional breeding practices continue to produce improved varieties of plants and animais, without the use of 
genetic engineering, and wiU as long as they are adecpately fùnded. 
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Canada and the United States 

CANADA 

Policy choices Policy network 
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LABELLING 

High discretion State-directed -> 
Mandatory Concertation 

Moderate discretion Weak concertation 
Mandatory (since Oct. 99) 

t o w  discretion Pressure plumlist 
Mandatory 

UNITED STATES 

Policy choices Policy network 

ENVLRON'bIENTAL 
RELEASE 

FOOD SAFETY 

LABELLING 

Low discretion Concertation -> 
Mendatory Clientele pturalist 

No discretion Clientefe plunlist 
(discretion with industry) 
Voluntary 

Low discretion 
Mandatory 

Pressure pluriilist 
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TABLE 7-5 
Jdeas and ~oI icv  netwarks 

POLICY LEGACIES 
Ideas Science 
iiesources Scicntific e~perlise 
Patterns Independent state officiais 

Dependen t producers 
Cooperative developcrs 

Policy network S tate-directed 

POLICY BOUNDARIES 
Lab safety guidelines 

Ideas Science 
Resources Scientific expertise 
Patterns Independent mearchers 

Independent regulators 
Minimal industry 

Policy network State-directed 

Regdatory frameworks (technotogical neoliberalism) 
Ideas 
Resources 
Patterns 

Poiicy network 

SCIENCE 
Contestation 
Allocation 

Resources 

Patterns 

Policy network 

Market 
Private. cconomic power 
More influence to developers 
Semi-dependent regulators 
-> Concertation 

Low -> Moderate 
Centnlized 
Public (decline), private (growth) 
Scientific expertise -> 
democratic legi timacy 
Relatively independent regulators 
Cooperative deveiopers 
Moderate challenge from 
public interest groups 
-> Concenation 

rn'I'ERNATIONALIZATION 
Resources OECD -> state, 

proponents 
Biosafety Protocol -> skeptics 

Constraints Rio Sumrnit 
Policy network -> Concertation 

TJNTTED STATES 

Market 1 science 
Private, cconiimic powcr : ;cientifi',z exprtisc 
Semi-dependent state officials 
Dependent producers 
Semi-cooperative developers 
Concertation 

Science 
Scienti fic expertise 
1 ndcpendent researchers 
Semi-dependent regulators 
Growing industry 
Concertation 

Market 
Private, economic power 
More influence to developers 
Dependent regulators 
-> Clientele pluratist 

Moderate -> High 
Decentnlized 
Private (growth), public 
Private economic power and democratic legitirnacy, 
importance of scientific expertise minimal 
Dependent regulators 
Powerfuf developers (economic. technical) 
Significant challenge from 
public interest groups (NEPA) 
-> Clientele pluralist 

OECD -> state, 
proponents 
Biosafety Protocot -> skeptics 
None 
-> ClienteIe pluralkt 

CORRELATIONS FOR TRANSFORMATION OF NETWORKS 
Policy boundary of regulatory framewotk and contestation of science transform poficy networks in both 

countries, 



FOOD SAFETY 

POLICY LEGACIES 
Ideas 
Resources 

Patterns 

Policy network 

Market / science 
Private, economic power 
scientific expertise 
Dependent regulators 
(on mix of international, foreign 
domestic sources of expertise) 
Cooperative industry 
Marginai public interest groups 

Weak concertation 

POLICY BOUNDARIES 
Lab safety guidelines 

Ideas Science 
Resources Scientific expertise 
Patterns Independent researchers 

Dependent regulators 
Minimal industry 

Policy network Weak concenation 

Regulatory frameworks (technological neoIibenlism) 
Ideas 
Resou rces 
Patterns 

Policy network 

SCIENCE 
Contestation 
Allocation 

Resources 
Patterns 

Policy network 

INTERNATIONALIZATTON 
Resources 

Constraints 
Policy network 

Market 
Private, economic power 
More influence to developen 
Dependent regulators 
Weak concertation 

Low 
Decentralized 
Privatt, international, public 
Scientific expertise 
Dependent regulators 
Independent industry 
Minimal challenge from 
public interest groups 
Weak concertation 

OECD, FAO-WHO 
celied on by state for guidance, 
capacity 
->proponents 
Cadex -> skeptics 
None 
Weak concertation 

Market / science 
Private, economic power 
scientific expertise 
Dependent regulators 
(on domes tic expertise) 

Coopentive industry 
History of challenge 
from public interest groups 
CIienteIe plunlist 

Science 
Scientific expertise 
Indepcndent researchers 
Dependent regulaton 
Growing industry 
CIienteIe plunlist 

Market 
Private, economic power 
More influence to developen 
Dependent rcgulaton 
Clientele pluralist 

Low -> Modente 
Decentralized 
Private, public 
Scicntific expertise -> democntic legitimacy 
Dependent regulators 
Independent industry 
Moderate challenge from public interest groups 

Clientele pluralist 

OEW, FAO-WHO uscd by sute 
to justify policy choices 
->proponents 

Cadex -> skeptics 
None 
Clientele pluratist 

CORRELATIONS FOR TRANSFORMATION OF NETWORKS 
None 



UNITED STATES 
POLICY LEGACIES 

ldeas 
Resources 
Patterns 

Market Market 
Private, econornic power Private, economic power 
Dependent ngulators Dependent regulators 
Independent industry Independent industry 
Episodic consumer challenge Episodic consumer challenge 

Policy network Pressure plunlist Pressure plunlist 

POLICY BOUNDARIES 
Lab safcty guidelines 

Ides  Science Science 
Resources Scienti fic expertise Scientific expertise 
Patterns Independent researchers Independent researchers 

Dependcnt regulators Dependent replators 
Policy network Pressure plunlist Pressure pluralist 

Regulatory fnmeworks (technological neoliberalisrn) 
ideas Market Market 
Resources Private, economic power Private, economic power 
Patterns More influence to industry More influence to industry 

Dependent regulaton Dependent regulators 
Policy network Pressure pluralist Pressure pluralist 

SCIENCE (not applicable beyond links to food safery assessment) 

INTERNATIONALIZATION 
Resources Codex -> skeptics (polarization) Codex -> skeptics (polarization) 

OECD, FAO-WHO (food safery) -> OECD. FAO-WHO (food safety) -> 
state, proponents statc, proponents 

Constraints None Nont 
Policy network Pressure pluralist Pressure pluralist 

CORRELATIONS FOR TRANSFORMATION OF NETWORKS 
None 
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WHAT IS GENETTC ENGINEERING? 
A PRIMER1 

One of the fiequent problems encountered in developing regulatory policy for 

biotechnology has been the fundamental issue of defining biotechnology. Some defme 

biotechnology as any technique that uses living things to produce items, such as the yeast in bread 

and the bacterial cultue in ÿogurt. Such a definition Linplies diat grnetic mginnecring is a !o@cal 

extension of such techniques, which is why it is sometimes referred to as "modem" biotechnology. 

Few scientists disagree, however, with the view that genetic e n g i n e e ~ g  is a significant depamire 

from previous techniques in that it allows theoretically for genetic material to be taken from one 

organism and combined with the DNA of any other. It removes barriers that previously existed to 

combining disparate sources of genetic matenal. 

Many plant breeders view the mival of rDNA techniques, or genetic engineering, as the 

latest addition to their toolbox which has consistently been updated Prior to genetic engineering, 

plant breeders innoduced techniques such as random mutagenesis resulting from chernicd 

treatmmt and physical mutagens; somoclonai variation through tissue culture techniques; and wide 

crosses using techniques such as hybridization and protoplast fusion to overcome physical or 

genetic barriers that othemise restrict the crossing of distant relatives. 

Genetic engineering involves identifymg genetic material that expresses a desired trait, 

isolating that material, and reinserting it into the target organism. Various techniques are used to 

accomplish this task including the use ofbiological vectors such as plasmids and v h e s  that 

transplant foreign genetic material into the cells of the target organisms. Other techniques that are 

mechanical rather than biologicd such as electro- and chemical poration, microinjection, and 

bioballistics. Electro- and chemical poration involves h g  chemicals or electnciiy to create holes 

in cell membranes to allow the entry of foreign genetic material. Microinjection simply involves 

injecting the foreign genetic material into the target organism's cell. Findly, bioballistics uses 

metal divers to deliver the genetic matenal to the cell. 

' Far îùrther d*ails, see United States. Foad and Dntg Administration (1 992), Gmce (1 997), and the web site of the 
Union of Concemed Scientists at htrpY/www..ucsusa.org. 
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PUBLIC OPINION ON GENETIC ENGINEERING / BIOTECHNOLOGYx 

Many sunteys have been conducted in various countries to assess public opinion toward 

aspects of biotechnology, including regdatory policy. The examples below present the highlights 

of a few of these w e y s .  

C ALV14DA4 

1) Optima Study for federnl departments, November 1994' 

sample size=2000 

Impact of biotechnology 

Thirty-three per cent felt biotechnology would make the world a riskier place. 

Twentyeight per cent felt Canadians should accept some risks fiom biotechnology if it 

benefits the economy. 

Twenty-six per cent agreed that oniy biotechnology companies would benefit fiom 

biotechnology. 

Twenty-four per cent agreed that the nsks fiom bio technology have been greatly 

exaggerated. 

Government response 

Fifty-one per cent agreed that decisions about the safety of biotechnology should be lefi to 

the experts. 

Sixty-two per cent felt that the government should increase its regulation of biotechnology. 

Twenty-three per cent felt that biotechnology was adequately regulated by the govemrnent. 

Eighty-one per cent felt the public should be consulted on regulation of biotechnology 

products and uses. 

Seventy-seven per cent felt that the governrnent should conduct a public infornation 

campaign about biotechnology. 

' Davison (1 997) provides an ovewiew of some of the major public opinion nirveys conducted in various counûies 
since the mid-1980s and discusses their weaknesses. 
' Optima Consultants (1994). 
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Seventy-five per cent felt the government shouid be involved in the ethical aspects of 

biotecbnology 

Thirty-seven per cent agreed that the govemment shouid hancially support biotech 

research in the private sector. 

Awareness and consumcr rcsponsc 

Seventy-seven per cent said they had heard of genetically-engineered crops designed to be 

more resistant to insects. 

Ninety per cent wanted labelling of genetically-engineered foods to uidicate the process 

used. 

Forty-three per cent said they would pay more for non-biotechnology foods. 

Forty-nine per cent said they would buy biotechnology foods if they were proven to be 

nutritious. 

* Forty-four per cent said they would buy a genetically-modified tornato that had a longer 

shelf life. 

* Nineteen per cent said they would buy a tomato made fkost resistant through the insertion 

of a fish gene. 

Forty-five per cent accepted the use of genetically-engineered bacteria as a pesticide. 

Acceptance dropped to twentyeight per cent wheu told that insects could develop a 

resistance to the bacteria and M e r  to twenty-five per cent when told that the food chah 

would be afTected. 



2) Einsiedel, Biotechnology and the Canadian Public, February 1997' 

sample size=1002 

Impact of biotechnology 

Fi@-four per cent felt genetic engineering wouid improve our way of life; twenty-six per 

cent frit it would worsen ou. way of life. 

+ Sixty-two per cent felt that some degree of risk from biotechnology had to be accepted if it 

contniutes to Canadian competitiveness. 

Government response 

Thirty-six per cent felt current regulations were adequate to protect the public from the risks 

of biotechnology. Fifty per cent disagreed. 

Sixty-eight per cent disagreed that regulation of modem biotechnology should be Iefi 

mainly to the indushy. 

Sixty-swen disagreed with the argument that modem biotechnology is so complex that 

public consultation is a waste of tirne. 

Seventy-wo per cent disagreed with the statement that it is not worthwhile to put special 

labels on genetically-modified foods. 

Awareness and consumer response 

Thirty per cent thought it was impossible to transfer animal genes into plants; thirty-eight 

per cent knew that it i s  possible. 

Skty-four per cent had heard of geneticaily-engineered plants made hem more resistant to 

pests. Eighty-three per cent agreed that îhis was usefbl for society, thirty-eight per cent felt 

it was risky for society, seventy-nine per cent felt it was morally acceptable, and seventy- 

seven per cent felt it should be encouraged. 

Forty-two per cent felt only traditional breeding rnethods should be used, rather than 

modem biotechnology. 
' Einsiedel(1997). This survey also found that the use of the term "bbiechnotogy" is s t i l l  nebulous for rnost 
Cana& who make oniy vague mtements about what it is or may do when asked The comparative aspect of the 
study found that Canadians tend to be "cautiously predisposed toward biotedmology" but support varies according to 
application, However, Canadians &O expmed distrust of m e n t  regdatory efforts. 
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Fifty-three per cent would buy genetically modiiied foods if they tasted better. 

Fifty-four per cent reported hearing something in the three months pnor to the nwey about 

biotechnology either through the media or personal contact. 

aaFifty-three per cent characterized biotechnology issues as "very important", scoring it at 

eight or higher on a scale of one to ten. 

UNITED STATES 

1) Office of Technology Assessment, 1986 

sample size=1273 

Impact and response t o  biotechnology 

Two-thirds believed that genetic engineering '%vil1 make Iife better for al1 people". 

One-quarter feIt that "humans should not meddle with nature". 

*One parter felt it was morally wrong to use genetic engineering on plants and animais, but 

one quarter aiso thought that classical breeding techniques were morally wrong. 

Opposition to genetic engineering was greatest in the area of huma. genetic engineering; 

but threequarten suppoaed application to specific human diseases. 

2) Ho b an, Public Opposition to Genetic Engineering, 1 9 W 4  

sample sizecS52 

Degree and expianation of public opposition 

Twenty-three per cent oppose plant genetic engineering, twenty-three per cent are neutral. 

Fi@-three per cent oppose animal genetic engineering; îwenty-one per cent are neutral. 

' Hoban et ai. (1992). 



Women are more likely to be morally opposed to gaietic engineering than men and more 

likely to be concerned about environmental and food safety risks. Jhdividuais with more 

formal education or income are less likely to be opposed. Higher awareness of the 

technology is more likely to lead to acceptance. 

3) International Food Information Councll, March 1997' 

sample size=1004 (Americans) 

Awareness and government response 

"Seventy-nine per cent Say they are aware of biotechnology. 

Fifty-four per cent Say biotechnology has dready provided benefits to them. 

f Almost half realize biotechnology foods are aiready in the marketplace. 

** Seventy-eight per cmt nipport the current FDA labelling policy on biotechnology foods, 

when it is descnbed to them. 

* Fe-seven per cent still support the policy when miticisms of the policy are provided to 

thern. 

From LFIC web site: http:llificuifohealth.o~. 



GLOSSARY 

AFBF 

APWS 

ASA 

ASTA 

BI0 

BSCC 

CAC 

CARC 

CEN 

CEPA 

CFA 

CFIA 

CIELAP 

CSTA 

EDF 

EPA 

FA0 

FCPMC 

FDA 

FDCA 

GAO 

HPB 

W C  

AgriniIhue and Agri-Food Canada 
name changed in L 993 from Agriculture Canada 
and regulatory responsibilities transferred in 1997 to CFIA 

Anierican F m  Bureau Federation 

Animal and Plant Health Inspection SeMce (USDA) 

Amencan Soybean Association 

Amencan Seed Trade Association 

Biotechnology Industry ûrganization 

Biotechnology Science Coordinating Comrnittee (US)) 

Consumers Association of Canada 

Canadian Agri-Food Research Council 

Canadian Environmental Network 

Canadian Environmenial Protection Act 

Canadian Federation of Agriculture 

Canadian Food Inspection Agency 

Canadian instimte of Environmental Law and Policy 

Canadian Seed Trade Association 

Environmental Defense Fund 

Environmental Protection Agency (US) 

Food and Agriculture ûrganization (United Nations) 

Food and Consumer Products Manufacturers of Canada 

Food and Dmg Administration (US) 

Food, Drug and Cosmetic Act (US) 

Generai Accounting Office (üS) 

Hedth Protection Branch, Health Canada 

Health and Welfare Canada 
name changed to HeaIth Canada in 1993 



ICB 

IFBC 

ISTC 

MOSST 

NAS 

NBAC 

NBS 

NCGA 

NEPA 

NFPA 

NIH 

OECD 

OSTP 

PBR 

PVPA 

PNT 

RAC 

rDNA 

SAES 

UCS 

USDA 

WHO 

Interdepartmental Cornmittee on Biotechnology (Canada) 

International Food Biotechnology Council (headquartered in US) 

Industry, Science and Technology Canada 
name changed to hdustry Canada in 1993 

Ministry of State (Science and Technology) (Canada) 

National Academy of Sciences (US) 

National Biotechnology Advisory Cornmittee (Canada) 

National Biotechnology Strategy, 1983 (Canada) 

National Corn Growers Association (US) 

National Environmentai Policy Act (US) 

National Food Processors Association (US) 

National Institutes of Heaith (US) 

Organisation for Economic Cooperation and Development 

Office of Science and Technology Policy (US) 

plant breeders' rights 

Plant Vanety Protection Act (US) 

plants with novel traits (Canada) 

Recombinant DNA Advisory Cornmittee, NM (US) 

recombinant DNA 

State Agriculture Experiment Stations (US) 

Union of Concemed Scientists (US) 

United States Department of Agriculture 

World Health Organization (United Nations) 



Canada 

AGCare (Agriculturai Groups Concemed about Resources and the Environment), Ontario 
f m  alliance of horticulhiral and field crop producers' associations that represents 
rnembers' views on environmental issues including biotechnology; February 26, 1998 
(Guelph, Ontario, by telephone). 

AgrEvo Canada; Septpiernbzr 29, 1998 (Regina). 

Agriculture and Agri-Food Canada, Research Branch administrators and scientists; 
February 18, 1998 (Ottawa); March 16, 1998 (Ottawa); July 20, 1998; September 25, 
1998 (Saskatoon). 

Ag-West Biotech Inc.; September 25, 1998 (Saskatoon). 

BIOTECanada / Industnal Biotechnology Association of Canada; February 17, 1998 
(Ottawa). 

Canadian Agri-Food Research Council; February 27, 1998 (Ottawa). 

Canada Grains Council; September 24, 1998 (Winnipeg). 

Canadian Federation of Agriculture; July 3, 1998 (Ottawa). 

Canadian Food Inspection Agency, chair of Canadian delegation to Codex Food Labelling 
Cornmittee meetings; September 2, 1998 (Ottawa). 

Canadian Food Inspection Agency, Plant Breeden' Rights Office; February 23, 1998 
(Ottawa) . 
Canadian Food Inspection Agency, Office of Biotechnology; August 19, 1998 (Ottawa); 
August 27, 1998 (Ottawa). 

Canadian Institute for Environmentai Law and Policy; July 9, 1998 (Toronto). 

Canadian Seed Trade Association; Mar& 10, 1998 (Ottawa). 

Canola Council of Canada; September 23, 1998 (Winnipeg). 

Consumers' Association of Canada, National Food Cornmittee; February 19, 1998 
(Ottawa); Febniary 23, 1998 (Winnipeg, by telephone). 

Council of Canadians; July 2 1, 1998 (Ottawa, by telephone). 

Dow AgroSciences Canada, development scientists; September 24, 1998 (Saskatoon). 

Hax Council of Canada; September 23,1998 (Winnipeg). 

Food Biotechnology Cornimications Network; February 24,1998 (Guelph, Ontario, by 
telephone). 
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Food and Consumer Products Manufacîurers of Canada; July 7, 1998 (Toronto, by 
telephone). 

Health Canada, Office of  Food Biotechnology; August 25, 1998 (Ottawa). 

Kneen, Brewster; f m e r ,  writer, biotechnology skeptic and editor of  The Ram S Horn 
which examines developments in the agri-food industry; May 28, 1998 (Ottawa). 

Monsanto Canada; February 24, 1998 (Ottawa). 

* National F m e n  Union; Septernber 25 and 27, L 998 (Saskatoon). 

Agri-Food Technologies, a consortium of govemment, agri-food industry, and 
university groups with goal of coordinathg research and comrnercialization efforts in agri- 
food technologies; March 6, 1998 (Guelph). 

Plant Biotechnology Institute, National Research Council, senior researcher /adrninistrator; 
September 25, 1998 (Saskatoon). 

* Saskatchewan Ag-biotech Regulatory Anairs S e ~ c e ,  Ag-West Biotech Inc.; September 
25, 1998 (Saskatoon). 

Saskatchewan Wheat Pool; September 24, 1998 (Saskatoon). 

SubGroup on Safety and Regulations of the Interdepartmental Cornmittee on 
Biotechnology, Canadian federal govemment, a longtirne member; August 27, 1998 (Hull, 
Quebec). 

University of British Columbia, agri-food research scientist; February 19, 1998 
(Vancouver, by telephone). 

University of Saskatchewan, Crop Development Centre, senior researcherladministrator; 
September 15, 1998 (Saskatoon, by telephone). 

University of Saskatchewan, Department of Plant Sciences, senior 
researcherdadmistrators; September 24, 1998 (Saskatoon); September 28, 1998. 
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United States 

American Seed Trade Association; October 13, 1998 (Washington, DC). 

American Soybean Association; October 19, 1998 (Washington, DC, by telephone). 

Biotechnology Industry Organization; October 13, 1998 (Washington, DC). 

Consumer Policy Institute, Consumers Union; December 10, 1998 (Yonkers, NY, by 
telephone). 

Environmental Defense Fund; October 22, 1999 (New York, NY). 

National Corn Growers Association; October 14, 1998 (Washington, DC). 

National Food Processors Association; October 13, 1998 (Washington, DC). 

Union of Concemed Scientists; November 9, 1998 (Washington, by telephone). 

United States Department of Agriculture officiais (5); October 15, 1998 (Washington, DC). 

United States Grains CounciI; October 13, 1998 (Washington, DC). 




