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Abstract 

This is a three paper thesis concerned with environmental valuation in cross cultural 

contexts. The first paper tests some of the hypotheses outlined in Adamowicz et al (1998) 

conceming potential sources of bias and other problems that might enter the contingent valuation 

process. In particular, the potential for satiation and cultural differences in willingness to pay are 

explored. The paper concludes that there are differences in how Aboriginal and Non-Aboriginal 

people in northern Canada place values on naturd resources such as the fishery. No strong 

tendencies to refüse to consider monetary - resource trade-offs were observed in either group. In 

general, satiation was found to be a negative influence on willingness to pay. Satiation with 

one's own use of a resource was a significant factor with the Non-Aboriginal population. Non- 

use values were isolated for the group of satiated respondents. The non-use values reflect the 

existence values, bequest values, altruism, etc. 

The second paper examines how the random utility model could be adapted to model 

household firewood collection. Collecting fuelwood is first and foremost a resource allocation 

issue for the household. There are real opportunity costs in choosing one site for fuelwood 

collection over another. In the study areas of north-eastern Zimbabwe, households were 

observed to choose a variety of sites. The choice of any particular site was hypothesised to 

involve a trade-off of the various attributes of the sites which includes time, effort or catories as 

well as characteristics such as the availability of certain types of fuelwood at a site, whether the 

site passes by the garden or by the homestead of a friend. The closure of any particular site 

might represent a minor loss on average of 10 to 25 calories but for some households, the loss 

may be as high as 200 calories. This brings a spatial dimension to the analysis as the closure of a 



site will be borne differently by households depending on their proximity and perception of site 

and trip attributes. 

The third paper is an extension of the second paper where the problem of switching from 

wood to non-wood fiels is viewed in terrns of the social and economic factors which influence 

the decision-making process. While the results are not conclusive, which may be due to a lack of 

variation in the data or the relatively low nurnber of non-wood energy users in the dataset, there 

does appear to be merît in using the random utility h e w o r k .  It is important to report these 

results, though tentative, as it lends some insight into the early stages of fuel switching and in 

turn, this may lead to an easing of the rate of deforestation in southern Afnca. With the growing 

interest in establishing a global carbon permit trading system, more research will be required in 

this area. 
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Chapter 1 - Introduction 

Introduction to Non-market Valuation Techniques and Values 

Many aspects of the naturd, physicai environment hold a place of great value to societies of 

peoples throughout the world. This thesis is concerned with how values piaced on natural resources 

are best elicited fiom people in different cultural settings. The first task will be to introduce and 

explore the idea of economic vaiuation of natural resources. in the academic setting, the word "value" 

is broad and encompassing with variation in meanings across disciplinary perspectives. For a 

philosopher, the tenn value may imply a system of beiiefs. For a sociologist, values also involve 

belief systems but the importance of values is Iargely understood through the actions of individuals 

and groups. For an economist, vaIue can be inferred by the dollar amount, or the amount of goods that 

rnay be exchanged, to acquire the property right (or a subset of the rights) to a resource. 

The importance of natural resources ofien may not be capîured through formal markets of 

exchange due to the nature of the property rights in pIace for a resowce. For instance, there may be 

dificulties in defming, establishing and enforcing a set of property rights concerning a natural 

resource. As a result, a market for the good may not exist. When markets are not well developed, 

placing an economic value on a resource becomes more compiicated. 

There are a number of scenarios that can emerge where it is necessary to compile the 

economic values of non-traded resources. Once the importance of a resowce has been translated into a 

monetary value, a bais for cornparison with market goods hsls been established. This is particularly 

important for public policy considerations where the costs and benefits of a project involving non- 

traded natural resources are considered. As well in the assessrnent of damages, it is important to have 

some common denominator for negotiating a settlement. 

To address these types of situations, a number of non-market valuation techniques have been 

developed. Briefly these rnethods can be categorised as direct and indirect methods of valuation 

accordhg to Freeman (1993). Under the category of direct rnethods, one might use bidding games or 

contingent valuation methods to elicit values. With indirect methods, one might employ travel cost 

models and hedonic pricing models to detemine the value placed on a resource or an environmental 

amenity. This thesis is concemed with two of these methods: the travel cost approach and the 

contingent vaiuation method. 



in natural resource economics, the travel cost approach has been largely used in recreational 

contexts where information contained in the behaviour of individuals choosing to visit recreational 

sites. Travel costs are used as a proxy for the cost of engaging in the recreational activity. The travel 

cost approach provides estimates of the use value that a site holds for an individual. The approach 

relies on using the actuai behaviour of individuak where the cost of travelling to the site is used as a 

proxy for the pnce of the activity. However, a site may hold an intrinsic (or non-use) value for 

individuals who may never have the opportunity to visit the site. The contingent vahation method has 

been used to estimate total (use and non-use) values for the preservation or improvement of a site. 

Contingent Valuation (CV) studies utilise househoid surveys to elicit responses fiom 

participants conceming the amount they would be willing to pay in order to obtain an environmental 

improvement or to maintain an environmental amenity. CV methods are based on the premise that it is 

possible to simulate a hypothetical market for the improvernent by creating plausible scenarios, An 

example fiom Condon (1993) asks respndents whether they would be willing to pay $X per year into 

a public trust fiind that would be used for setting aside mature forest to ensure the swvival of the pine 

marten. 

Non-market valuation of natural resources has a we1I established history in the market-based 

economies of the industrialised worId. Hundreds of published and unpublished studies had 

accumulated when Carson et al (1993) prepared a listing of the CV studies that had been undertaken. 

However, a relatively small number of CV studies had been completed in cross cultural settings. Even 

fewer studies employing indirect methods have been used in the context of a developing country with 

local people. 

In Adamowicz et al (1998), the appropriateness of using non-market valuation techniques on 

a cross cuhurat bais was examined on a conceptual Ievel. The theory underlying non-market 

valuation was developed for use in the dominant cultures of North America and Europe where markets 

for many private goods b c t i o n  reasonably well. Adamowicz et al (1998) identifies three potential 

dificulties which may arise when attempting to use non-market valuation techniques on a cross- 

culturd basis. in broad strokes, there may be difficulties in eliciting individual responses to valuation 

questions, dificulties in aggregating over Aboriginal peoples, and difficulties in aggregating 

Aboriginal and Non-Aboriginal responses. 

Many of the concems identified in Adamowicz et al (1998) can be addressed by developing 

an understanding of the Iinkages between the cultural context and the economic systems which have 

evolved. A key example is the role of age and gender in the indigenous society, see Murray et al 



(1995) and UnderhiII (1967). An example might be a case where the researcher must recognise the 

role gender plays in transfer of howledge and beliefs. There may also be significant differences in 

how tasks are performed or what implements tend to be used by one gender versus another. As well, 

knowledge of particular practices or retention of certain beliefs may be more prevalent within a 

particular generation of men or women. Determinhg how age, gender and cultural context might 

influence how individuals assign values to resources is part and parcel of the research design problem. 

Non-Market Vaiuation and Indigenous Economies 

Scholars such as Hill (1970) and Chipeta (1981) have used the phrase indigenous economics 

to descriie the subsistence and commercial activities as weH as institutional arrangements where the 

prevailing culture is Non-European. Within indigenou societies, economic and social phenomena are 

intertwined in contrast to the industrialised world where the exchange economy is largely separate 

fiom the social setting. This does not imply that economic principles such as marginal analysis 

developed for the exchange economies of Europe and North Amerka are not relevant to other 

contexts. Concepts such as public goods and common property problems are indeed relevant to the 

analysis of a devefoping economy. However, it is not possible to accept the notion of a universality of 

Western economic thought and the approprïateness of its application to every resource allocation 

decision within an indigenous econorny. ïnstead, it is important to recognise where the substantive 

differences between the cultural contexts exist and the extent to which the differences have a bearing 

on the decision makiing processes. 

Adamowicz et al (1998) explore the conflict between culture and natural resource allocation. 

The interaction of held values', the concepts or precepts about phenomena that individuah or groups 

share, with assigned values or preferences can have significant implications for CV studies. For 

instance, if a resource or geographic Iocation is considered sacred, or in more extrerne cases taboo, 

such that it is impossible for the individual to consider monetary or non-monetary substitutes, it will be 

difficult, if not impossible to design a hypothetical market to elicit the assigned values. As well, the 

potential for satiation in consumption of a naturai resource, as part of an environmental ethic of respect 

for the natural world that is sometimes atûibuted to Aboriginal peoples in Canada, could also create 

dificulties in a CV study. If the range of proposed change in a CV study is beyond some satiation 

threshold, the value associated with the improvement could potentiaUy be quite tow. This does not 

' See Brown (1984) and Brown and Manfiedo (1987) who put forth these particular defmitions of heId 
values. 



mean the =source is not valuable to the respondent. instead the response rnay reflect satiation with the 

use of the resource but there rernains an associated non-use value. 

Other aspects of indigenous economies present interesting problems for the use of the more 

direct valuation techniques. Cultural practices or culhiral institutions rnay make some prices 

unresponsive to demand and suppiy conditions. Chitepa (1981) cites the widespread practice of 

customary payment for the services of traditional healers, midwives and practitioners of traditional 

cr& which is dicîated by age old practices rather than a market for services. In applied studies such 

as Whinùigton et al (1992), documented cultural practices concerning how respondents answer 

questions had to be taken into account as part of the survey and interview design for a CV study. 

ûther applications of the contingent valuation method in indigenous economies include 

studies such as Shyamasundar and Kramer (1996) where considerable care and attention was shown to 

the property rights and to the selection of a numeraire good since money was not a common vehicle 

for exchange. For instance, in the developing economy of Madagascar, the use of some numeraire 

good, in this case baskets of rice, was used as the reference point in a willingness to accept 

compensation study. Outside the field of naturai resource economics, the CV approach has been used 

to study probierns such as fmancing education [Thobani (1983) and Jimenez (1987)], and other 

prirnary services such as water and sanitation poadu (1992), B ~ S C O ~  et al (1990) and Whittington et 

al (1990, 199 1 and 1992)l in developing countries with reasonable success. 

Indirect methods such as travel costs are not fkee of dificulties in application to the 

indigenous economy. In evaluating the potential for using travel cost models, Graham et al (1997) 

pointed out that the opporhmity cost of tirne rnay be difficult to substantiate due to the lack of 

foregone opportunities that can be measured in doIIar value terms. In the case of many developing 

countries, labour markets rnay be thin to non-existent. 

Due to the subsistence nature of many indigenous economies, markets for many goods rnay 

not exist due to cultural prohibitions on the sale of particular g o o d ~ . ~  Alternativeiy, due to resource 

constraints, producers rnay not be able to produce much beyond the requuements of the household and 

thus the market rnay be said to be thin due to the scarce number of trades that occur. in these 

situations, the problem of resource valuation rnay require consideration of the activities of the 

household in a broader framework. The household in a subsistence setting is both consumer and 

producer of many different goods but the household wilI only produce suficient quantities of certain 

* In Adamowicz et al (1998), prohibitions on the sale of wild fniits in Zimbabwe was cited as an 
example where held values are such that property rights prohibit the formation of a market. As a 



goods in order to satis@ its needs due to the reasons Iisted above. In the case of a travel cost model, it 

rnay be necessary to consider the calorie cost of an ativity rather than the opportunity cost of t h e  as 

rneasured by a wage rate. 

Summary of the Thesis 

This is a three paper thesis which considers the applicability of non-market vduation 

techniques in two distinct cultural settings. In the first paper, the appropriateness of the contingent 

valuation method is investigated in a northern Canadian community with groups of Aboriginal and 

Non-Aboriginal people. A few of the hypotheses set out in the conceptual paper of Adamowicz et al 

(1998) are tested. For instance, differences in the willingness to pay by cultural group is considered 

for different restoration options. As well, the potential for satiation is explored by asking survey 

respondents to consider a hypotheticai situation involving the restoration of the fishery and how much 

fishing they would want to do. This thought problem was designed to investigate whether there are 

sîatistically significant differences between Aboriginal and Non-Aboriginal peoples concerning 

satiatioa levels. 

Ln the second paper, an indirect method of valuation is adapted for use in modelling the site 

selection process involved in fuelwood collection in rural Zimbabwe. The intent of the paper is to 

explore means of valuing coIlection sites in the communal areas of Zimbabwe. The fbelwood 

collection decision is initially h m e d  as part of the overall household production process. The market 

for fuetwood in this subsistence economy is non-existent so the choice problem is reduced to that of 

site selection. The probabilistic fiamework of the random utility model underlying the choice model is 

adapted to incorporate the characteristics of this subsistence economy where bave1 costs are measured 

in tems of caloric expenditures. Average welfare rneasures for the community and the largest welfare 

loss for an individual household are presented in calonc tenns. This paper represents one of the few 

applications of the indirect valuation methods in the context of a developing country. 

The third paper is an extension of the second where wood and non-wood options for domestic 

energy are considered. Non-wood options such as  solar panels and paraffin require certain 

invesbnents in the panels or the stove (in the case of paraffin). For this reason, socio-economic factors 

rnay be factors in the choice of sources of energy for domestic energy. This is an important 

M e r  example fiom the same country, there are strict prohibitions on the sale of frrewood, see Hatton 
MacDonald and Weber (1998). 



consideration for policy rnakers concemed with how to best achieve reductions in deforestation or 

decreasing carbon emissions. 
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Chapter 2 - A Contingent Valuation Study with the Aboriginal and Non- 

Aboriginal People in the Lac La Ronge area of Saskatchewan 

Introduction 

Many of the conflicts in natura1 resource management can be characterised as conflicts of 

culture and values. Examples might uiclude the conflicts that have developed in forest dependent 

communities between environmentalists who wish to preserve forests in their current state and 

resource workers who enjoy the economic benefits of employment provided by resource extraction. 

Conflicts are not limited to these groups. En Canadian history, there have been many conflicts, 

between persons of European descent and those who are Aboriginal, reflecting differences in the world 

views of bow resources should or should not be managed over the long and short term. Many of the 

current conflicts centre on the rights of Aboriginal peoples to land and natural resources, Resolution 

of conflicts over the control of resources appears to be taking an evolutionary path through the 

interaction of the court system, negotiations between First Nations and the Crown3 and gradua1 

changes in the institutional stnicturesJ which govem the lives of people and the resources. As part of 

the process of resolving these conflicts, there is an opportunity for natura1 resource econornics to play 

a role in identiving differences in the way people value resources. 

Generally, resource valuation methods involve deriving money based measures concerning 

changes in the quantity or quality of the resource. Valuation methods can be divided into market and 

non-rnarket methods. Market based methods use market data to obtain estimates of the value of the 

resource. These methods may be as straight forward as calculating the net present value of a resource 

e.g. the commercial value of the fishing stock. Alternatively hedonic price models might be ernployed 

to measure the marginal value of envuonmenta1 quality such as trafic noise or air quality as  embodied 

in the market seliing price of a house or recreational property. This approach will result in meaningfiil 

values if the resource is traded on a competitive market as shown by Rosen (1974). If the resource is 

- - 

' Recent exarnples of negotiations between First Nations and the Crown in Canada include the 
Financial Transfer Agreement with the Lac La Ronge Indian Band and the Agreement in Principle 
signed by the Nisga'a and the federd govenunent of Canada on March 22, 1996. See the News 
releases issued by the Department of Indian and Northern Devetopment on 
http://www.inac.gc.ca/news/jan96/index.hI . 



not traded on a market then non-market valuation techniques would be required to estimate the value, 

for example, of a quality change in a fishing stream. Adamowicz (199 1) classifies non-market 

valuation methods as either direct or indirect approaches. The indirect method includes the travel cost 

method and hedonic travel cost modek, while the direct approach includes the contingent valuation 

method. 

The contingent valuation method according to Adamowicz (199 1) is categorised as a direct 

method because it involves sirnulating the conditions of a market and directly eliciting a consumer's 

willingness to pay (wilIUigness to accept compensation) for a non-market good or a quality change in 

the non-market good. A contingent valuation study will usually involve some sort of survey 

instrument where the survey might be conducted in person, over the telephone or through the postal 

system. Each approach has its own strengths and wehesses  in terms of data quaiity versus the per 

survey cost. Generaily, it is easier to control the flow of questions and thereby improve the quaiity of 

information being transferred back and forth between the interviewer and the respondent in a persona1 

interview. For instance, in an ideal setting, good interviewers will be able to pace the interview so as 

to maximise the attention and comprehension of the interviewee concerning the valuation probiem. 

With mail-out surveys, one of the more inexpensive data colIection methods, it is not as easy to guide 

the respondent through the questions in the proper order when there is a skip pattern in the survey. 

The end product of the contingent vatuation study are the economic welfare measures. The 

weifare measures, incfuding the mean and median willingness to pay, provide money based values that 

c m  be used in cost benetit analysis. If we intend to use these methods to derive social values and the 

median and mean values are interpreted as the benefits to society, it is important that we investigate 

whether the method is able to elicit useful information from al1 groups in society. To this end, the 

paper explores a few of the potential problems with contingent valuation that may arise between 

Aboriginal and Non-Aboriginal people. 

Generally it has becorne accepted by policy makers that resource allocation decisions should 

take into account the input of local people and attempts are being made to recognise AboriginaI value 

systems. Otherwise decisions may have numerous unintended effects including skewed income 

distributions, misuse of resources and unintended losses in social welfare. Applied economic research 

should, at a minimum, include a better understanding of the value systems of the groups involved and 

a recognition of the importance of cultural differences in the valuation of natural resources. The next 

step in a research agenda for studying the differences in how people from different cultures value 

There are at least sixty statues which affect different aspects of the lives of Abonginal peoples in 
Canada, see http://www.inac.gc.calIegisMegisI.html, January 2 1, 1 998. 



resources might include testing some of the hypotheses identified in stuciies such as Adamowicz et al 

(1998) and Murray et al (1995). At issue is how useful or appropriate non-market valuation methods 

might be in cross-cultural setthgs. Many of the conflicts between Abonginal and Non-Aboriginal 

people in Canada can be characterised as confIicts over how natural resources should be managed. 

Ultimately these conflicts may refiect the differences in how cultural groups assign values to 

resources. 

Economic welfare measures are a means of valuing resources that are based on assumptions 

conceming the preference structure of individuals. Adamowicz et al (1998) considers some of the 

potential problems that might arise in eliciting and aggregating responses from Aboriginal and Non- 

Aboriginal individuals. For example, when eliciting values, there may be problems with 

substitutability, propew rights or satiation. A revered or sacred good may have no reai substitutes for 

some individuals. As well, differences in rights over a resource may be such that the individual has 

trouble imagining paying for an improvernent in the resource. Economic theory about an individual's 

preferences is predicated on the principle of ncri-satiation which may be incompatibte with cultural 

values of "not consurning too much". Finally, in terms of aggregating responses, it is important to 

explore the preferences of individuals in different cultures towards group decision making versus 

referendum voting where the latter is becoming more common in CV studies. 

Ovenimu of the Paper 

Through the design of the survey, some of the conceptual problems from Adamowicz et al 

(1998) such as group versus individual sovereignty and the potential problem of satiation could be 

isolated and explored. To sirnplify the exercise, a non-sacred resource, the trout fishery, was selected. 

The complicated property rights of the various user groupsS were accounted for in the design of 

scenarios that proposed various strategies for improving the fishery. These scenarios were used to 

simulate a market for the trout fshery and to probe the differences in how Abonginal and Non- 

Aboriginal respondents value the resowce. The potential for satiation is considered and is found to be 

significant in at least one case. information fiom the debriehg questions is brought into the 

discussion to provide context to the valuation exercise. Finally, welfare measures are presented. The 

results are discussed and topics for friture research are identified. 

' Many of the important details of the property nght anangements were provided by Lois Jordan and 
Tom Charles fiom the Lac La Ronge Indian Band and Doug Walton fiom Saskatchewan Natural 
Resources. 



To investigate these questions, a study was initiated in La Ronge, Saskatchewan which is a 

remote, northem community in close proxirnity to a fishery. In particular, the trout fishery was known 

to be an important but non-sacred resource. The research site was suitable for pursuing these questions 

in a number of respects. A substantial amount of biological information had been collected by the 

provinciai governinent over time concerning the state of the trout f~hery.  Trout are a coId water fish 

that tend to inhabit the deep coId pockets of the lake and because of this characteristic, fishing for trout 

is different fiom other species- The residents of the cornmunity were farniliar with the fishery and the 

depletion of the stock, The frrst nations people living in the area were willing to participate in the 

project development stages. The involvement of a band council representative greatIy aided in 

cornmunity acceptance. 

Survey Design 

Idenf#j$ng Property Rlghts 

Mitchell and Carson (1989) discuss the property rights approach as part of the economic 

theory underlying the contingent valuation rnethod. For a good such as fish stocks, a resource with 

varying rights of access by different groups of individuals, identifying the nature of the collective 

rights is an important issue. The development of credible contingent valuation scenarïos relies on 

identiwing the current property rights over the resource by the various user groups. The contingent 

valuation exercise hinges on developing a scenario which simulates a market. For instance, the 

respondent may reject a scenario involving any payment for an improvement in the resource because 

he/she believes that compensation should have been paid by either industry or govenunent for the 

deterioration the resource to date. 

In the northem Saskatchewan fishery, the focus of this contingent valuation study, there are 

three distinct user groups each with different property rights. The first group, sport anglers, may only 

fish at certain times of the year. They are required to purchase a license and to observe an overall 

catch Iimit as well as a Limit on various species of game fish. There is no effective way to Iimit the 

number of anglers fihing on Lac La Ronge during the fishing season. Individuds in the second 

group, the commercial fishing industry, must belong to the CO-operative. The CO-operative is given 

various species bits by Saskatchewan Natural Resources. Individuals in the CO-operative hold a 



share (or partial ~ h a r e ) ~  of the CO-operative's species Iirnit and therefore the individual commercial 

operator will only possess the right to catch up to a certain limit dehed  by total weight by species. 

The property rights of the third group, Aboriginal peoples, are defined through the interaction 

of Treaties, the Indian Act and decisions handed down by the Canadian court system? A distinction is 

usually made between Status Indians and people of Aboriginal descent in the delineation of property 

rights. The latter do not necessarily possess the fiil1 set of Treaty rights. With respect to the right to 

fish, Status indians may fish at any time of the year as long as the body of water h a  not been closed 

for conservation purposes. Band members are issued hdian Fishing Permits at no cost by 

Saskatchewan Natural Resources. Non-Status indians and Metis peoples are not accorded the 6111 set 

of rights and priviIeges of Status Indians. However, court ruiings in recent years cast a degree of 

uncertainty over the property rights of Non-Status indians and Metis peoples.' 

The Questionnaire 

The questionnaire design was influenced by the multiple user nature of the resource and the 

property rights of the users. The potential "solutions" to the resource depletion might include 

restricting access by sport anglers and the commercial Fishing industry or by restockiig the lake. The 

nature of the property rights is such that the Aboriginal fishery could not be restricted. ïhese 

solutions, whether restocking or restricting access, have the potential for restoring the fish stocks to 

levels observed in the past. 

Respondents were asked fmt to choose between either a group representing the various 

divergent interests within the community arriving at a soiution or each individual voting for a solution 

and the solution with the most votes is implemented. Once a political model is chosen, the respondent 

is asked about their willingness to support these solutions. The scenarios developed for the 

questionnaire had to accommodate the complicated property rights of the various user groups, treaty 

rights of the Band members as weIl as the political model. First of all, income eamed on the 

reservation is not taxed. For this reason, questions involve either a contribution or reallocating public 

-- 

Some of the older members of the CO-operative will split their share into half-shares or quarter shares 
among thek children when they retire. 
' There was onIy one Aboriginal commercial fisherman at the tirne of the survey so the three groups 
are largely distinct. 

In the year prior to the study, the case of Regina vs. MacPhearson was heard in the Manitoba court 
system. The court threw out charges against MacPhearson, a Metis person who had been caught 
hunting moose out of season, on the bais of arguments that Metis hunting rights were not 
extinguished. It is dificult to assess whether this court decision would have had any bearing on the 



resources, It was not possible to use a contribution for al1 scenarios though this would have been ideal. 

Requesting a contribution to a decision making group invoIvïng any govemment agency (biologists 

are usually government employees) would be met with distrust. It was felt that for the scenarios which 

invoIved a decision group could not involve an additionai group to carry out the restoration, Thus the 

scenario with the goup choosing the option, the respondent is asked whether helshe would support an 

investrnent of $X. The respondent is being asked essentidly to ratiQ the group's decision. Note the 

contribution scheme under the referendurn mode1 is not the traditional voluntary donation vehicle that 

has been used in surveys. The WTP question contains the following statement: "at least 50% of the 

households in La Ronge would have to be wilting to pay $X ..." and then the individual is asked if they 

wouId be willing to make a one-time contribution. Figure 1 illustrates the ffow of the Fust section of 

the questionnaire and Appendi 1 contains the titi1 survey. 

The second part of the survey contains a series of questions concerning satiation, A scenario 

is described where the fishery has been restored to levek observed in the past and the respondent is 

asked how much fish hdshe would like to catch after the restoration. A senes of debriefing questions 

followed this question to elicit more information about why the individuaI was or was not interested in 

catching more fish. 

The final section of the survey contained the socio-economic questions concerning the 

involvement of the individual (or their farnily) in the fishery, age, education, household size, gender 

and income levels. The survey was designed to take no more than 15 minutes to complete with a 

trained interviewer. As a result, the number of research questions was restricted to a few key areas 

concerning differences in valuation by cultural group and satiation. A compiete copy of the survey in 

English and Cree can be found in Hatton MacDonald et al (1995). An English version of the survey 

can be found in the Appendk i of this thesis, 

Theory of Wüliogness to Pay 

The importance of the resource to the local cornmunity was eticited through a series of 

questions conceming the wiilingness to pay for one restoration option selected fiom a series of options 

by the respondent (refer to Figure 1). Logit models based on uti1ity fomuIations suggested by 

Kanemann (1984) were estimated for the various groupings of restoration options. The sign of the 

estimated coefficients and the significance of these coefficients are important for the section where 

weI fare measures are presented, 

- - 

self-perceived property rights of Non-Statu indians and Metis peoples. Local residents seerned 



n i e  willinpness to pay (WTP) concept was s h o w  to be consistent with utility theory in 

Hanemann (1984). The consumer has an unknown utility function of the general foxm: 

( 1 )  U = v ( a , y ; s )  

where a = 1, O with 1 represenriag the environmental amenity being improved and O representing no 

change, 

y is income and s is the socio-economic characteristics that are thought to influence 

preferences. 

The individual's utility fùnction can be p&tioned into an observable and an unobservable portion 

where v(J is the observable potion of the utitity t'unction and E is the randorn error in the 

researcher's ability to observe the individual's utility. 

( 2 )  U = v ( a , y ; s ) + ~ ,  fora = 1,O 

The individual would be wiliing to pay $X for the change in the environmental amenity if the resulting 

loss in income (plus the random error) exceeds the utility (plus the randorn error) from no change 

occurring. 

v(1, y - X ; s ) + q  2 v ( O , y ; s ) + ~ ,  

The probability that an individual wou1d be willing to pay can be expressed as: 

where F, (A V) is the cumulative density function, 7 is defined as E ,- E , and (A V )  is the 

difference in observable ~ t i l i ty .~  

Hanemann (1984) suggests two fünctional specifications of the observable utility, linear and a 

logarithmic form: 

unaware of these rtxlings at the tirne of the survey. 
Note that Pr (no) = 1 - Pr @es) 



Figure 1: Flow of S w e y  Questions 



Empuical Results 

Six interviewers were used to interview 290 househ01ds.'~ The response rate was 89.5%. The 

rate on reserves was 99% and off-reserve was 80.1% The high response rate on the reservation was 

probably due to the involvement of a Band Counsellor in the project and the interviewers being weIl 

known to the Aboriginal community. 

Approximately, 55% of the sample was Aboriginal respondents and 45% Non-Aboriginal 

respondents." When asked about how decisions regarding the fishery restoration should be made 

approximately 73% of the sample favoured a group that refiected the interests of the various users, the 

Band and other experts. As weIl, Aboriginal and Non-Aboriginal both tended to support this political 

option strongly (on a proportional basis). This was a surprishg result as the t o m  and the Band had 

participated in referendums on controversial issues in the past. More detailed information on the 

responses can be found in Hatton MacDonald et al (1995). 

The respondents were asked if they favoured restocking the fishery, restricting the sport 

fishery and restricting the commercial fishery. Respondents favoured restocking (36S0h), followed by 

a combination of options (32.3%), restricting the commercial fihery (24.1%) and restricting the sport 

fishery (7.1%). If respondents favoured a combination of options, the interviewers asked which option 

the tespondent Iiked the most. Frorn the group that wanted a combination of programs, restocking was 

favoured by rnost of the respondents. 

In general, there were few refusah on any particulai- question. However, there was an 

observed tendency for Aboriginal respondents to state they "didn't know" how to answer a question 

when compared with Non-Aboriginal respondents, see Hatton MacDonald et al (1995). 

Willingness tu Poy for an Improvement in tire Resource 

Assurning these fonns of utility expressed in equations (4) 

mode1 were estimated for several of the program options. Each 

and (S) ,  a linear and logarithrnic 

model contains the same socio- 

'O The pre-test (n=25) was used as a training exercise and to r e k e  the wording of questions. As well 
the pre-test was used to set the bid amounts. The data fiom the pre-test were set aside and not included 
in the empiricaf andysis that foilows. 
I l  The sampling strategy was to complete 50% of the surveys with randomly selected households on 
the reserves and 50% with randomly selected households off the reserves. Since some Abonginal 
respondents live off the reservation, the proportion of Aboriginal and Non-Aboriginal respondents will 
not be equal. 



economic variables of income, age, gender (fernale = 1) and Aboriginal status (Aboriginal = 1), the 

variables thought to be most significant in the willingness to pay decisi~n.'~ At the outser, economic 

theory would suggest the relationship between income and willingness to pay for resource 

improvement is positive if resource improvement is a "normal good". If  particular groups in society 

such as grand-parents, Aboriginal people and women have a greater concern for future generations 

then variables such as age, Aboriginal status and gender may have a positive impact on the willingness 

to pay. 

in the contingent valuation question, the respondent was asked if he/she would be willing to 

donate (or support the decision making group making an investment on their behalf) $X, wtiere X is 

the bid amount, a randomly assigned value between $5 and $100." Economic theory would suggest 

that the probability of accepting the payrnent of the bid amount decreases as the bid amount increases. 

So one might expect the estimated coeficient on the bid amount to be negative. 

Tables 2 - 1 and 2 - 2 summarise the results of the restocking program, Table 2 - 1 includes 

only the respondents who thought the decision about how to restore the fishery should be made by a 

group and then indicated a preference for restocking. Table 2 - 2 summarises the results fiom the 

dataset that combines the responses of those who thought the decision should be made by referendum 

and those who thought a group stiould make the decision. A durnmy variable is used to control for the 

difference in the mariner the WïP questions were asked between the two political models. TabIes 2 - 
3 and 2 - 4 summarise the results of the wilIingness to pay to restrict the commercial fishery. Table 2 - 
5 includes a11 the program options. Dummy variables for two of the three program options (restocking 

and sport fishing) are included in the al1 program options model. 

The models of the willingness to pay for a restocking program, in Tables 2 - 1 and 2 - 2, and 

restricting access to commercial fishhg, Tables 2 - 3 and 2 - 4, had quite reasonable Cragg-ühler R 

Squared values. The large model, summarised in Table 2 - 5, yielded the poorest resutts in the sense 

that most of the coefficients (with the exception of age) were insignificant and the Cragg-Uhler R 

Squared Values were extremefy low for both the Iinear and logarithrnic models. It would seem that the 

program options are viewed as being very different, 

Socio-economic variables such as education and income are highly collinear. Given the assumed 
form of utility, only ùicome is included in the logistic regression. 
l3 The range of the bids was determined through pre-testing using bid amounts between $5 and $150. 
No one was willing to pay $150 to assist in restoring the fishery in the pre-test so the upper end of the 
range was reduced to $ 100. 



Gender was found to have no real bearing on willhgness to pay. Wouters (1995) reported 

that there are a limited number of studies concerning women and their attitudes towards preservation 

and the studies that do exist are inconclusive. However, whether a respondent is Aboriginal or Non- 

Aboriginal was significant (Tables 2 - 1, 2 - 2, 2 - 3 and 2 - 4). Finally, income had a positive (and 

significant) influence on the willingness to pay for restocking program but a negative (and significant) 

influence on the willingness to pay to restrïct commercial fcihing. It is important to be cautious about 

the results from Table 2-3 concerning the commercial fishery as the estimated coefficient on the bid 

amount was insignificant. 

The debriehg questions that followed al1 of the WTP questions were usehl for placing the 

respowes in context For respondents who were willing to support the hprovement in the fshery, the 

most common reasons included that fish stocks are important and that increasing fish stocks might 

benefit their family. There were very few responses that could be attributed to being good cause 

donations or "saying yes without actually haviag to pay". With negative responses, it would appear 

that respondents felt that the fishing industry and the government should be held responsible. Thus 

total values associated with improving the f~hecy  may be conservative in the sense that the welfare 

measures do not capture entirely the importance of the fishery. Details concerning debriehg 

questions can be found in Hatton MacDonald et al (1995). 

Table 2 - 1 
Summary of the Willingness to Pay hgarithmic and Linear Modeis 

Restocking Program, Group Decision OnIy 

Restocking Program - Group Decision n = 94 

Linear Mode1 LOF Mode1 
Variable Estimated Coefficient Estimated Coefficient 

(t statistic) (t statistic) 
Constant 0.9990 1 -5.2553 

(0.87833) (- 1.0947) 
Bid Amount -0.034625' -1.3 121' 

(-3.3363) (-3.1477) 
h o m e  0.000030863' 0.89505' 

(2.269) (2.3776) 
Age 0.013614 0.50378 

(0.75344) (0.68532) 
Gender 0.23359 O. 16626 

fernale = 1 (0.43 123) (0.3 1 172) 
Aboriginal Status - 1,4540' - 1.2 178' 

Aboriginal = 1 (-2.6 144) (-2.1216) 
Cragg-Uhler R Squared 0.2970 0,2957 



Table 2 - 2 
Summary of the Willingness to Pay Logarithmic and Linear Models 
Restocking Program, Group Decision and Referendum Combined 

Restocking Program - Group and Referendum n = 121 

Linear Model LOP Model 
Variable Estimated Coeficient Estimated Coefficient 

(t statistic) (t statistic) 
Constant 1 .O44 1 -2.79 1 1 

(1,0064) (-0.7 1282) 
Bid Amount -0.028627' -1.1438' 

(-3 -4999) (-3.43 6 1 ) 
Dummy Variable for Group Decision 0.26328 0.2006 

(0.5 1649) (0.3924 1) 
Incorne 0-000025876' 0.78 156' 

(2.2629) (2.4357) 
Age -0.00 15777 -0.12904 

(-0.099803) (-0.2073 1) 
Gender 0.64528 0.0445 17 

female = 1 (0.13908) (0.095328) 
Aboriginal Status -0.97269' -0.82854 

Aboriginal = 1 (-2.0535) (- 1.69 17) 
Cragg-Uhler R Squared 0.3 1606 0.3 1975 

' Significant at a = 5% 

Table 2 - 3 
Summary of the Willingness to Pay Logarithmic and Linear Models 

Commercial Fishing Program, Group Decision Only 

Commercial Fishing - Group Decision n = 39 

Linear Model Log Model 
Variable Estimated Coeficient Estimated Coefficient 

(t statistic) (t sbtistic) 
Constant 6.6460' 2 1.469' 

(2 -4642) (2.1652) 
Bid Amount 0.013216 0.446 13 

(0.86339) (0.73 073) 
income -0.000077624' - 1.4647' 

(-2.1668) (- 1.9564) 
Age -0.050786 -1.7146 

(- 1.6620) (- 1.4007) 
Gender -0.93437 -0.72704 

female = 1 (-1.1348) (-0.93662) 
AboriginaI Statu -3,4676' -2.50 13' 

Aboriginal = 1 (-2.1328) (-2.039 1) 
Cragg-UhIer R Squared 0.38552 0.29 18 1 

' Significant at a = 5% 



Table 2 - 4 
Summary of the Willingness to Pay Logarithmic and Linear Models 

Commercial Fishing Program, croup Decision and Referendum 
Commercial Fishing - Group and Referendum n = 61 

Variable Linear Model LOP Mode1 
Estimated Coefficient Estimated Coefficient 

(t statistic) (t statistic) 
Constant - 1.8473 - 10.347 

(- 12753) (- 1.6348) 
Bid Amount -0.024 156 -0,803 76 

(- 1.9547) (- 1.6 157) 
Dummy Variable for Group Decision -2.1683' - 1 .9820a 

(-2.6969) (-2.5806) 
incorne 0.00003 8692 0.73238 

(1 .9396) (1.3 16) 
Age 0.050292' 1.71 16 

(1.9780) ( 1.7542) 
Gender 0.13886 O. 14203 

female = 1 (0.22494) (0.23 745) 
Aboriginal Status 2.183 1' 1.7846 

Aboriginal = 1 (2.2489) (1,9328) 
Cragg-Uhler R Squared 0.33352 0.25909 

' Significant at a = 5% 
Table 2 - 5 

Summary of the WilIingness to Pay Logarithmic and Linear Models 
AI1 Program Options, Group Decision and Referendum 

AI1 Program Options n = 214 

Linear Model L w  Mode1 
Variable Estimated Coeficient Estirnated Coeficient 

(t statistic) (t statistic) 
Constant -0.6 1453 4.7069 

(-0.66 156) (- 1.3284) 
Bid Amount 0.00 1202 -0.96093 

(0.18373) (-0.2263) 
Durnrny Variable for Restocking 0.44835 0.460 19 

(1.1288) (1.1577) 
Dummy Variable for Sport Fishing 0.72558 0.70729 

(1.1545) (1,1235) 
Dummy Variable for Group Decision 0.13545 0.084595 

(0.36249) (0.2263) 
Incorne 0.0000 154435 O. 123 16 

(O. 1 5298) (O .43 564) 
Age 0.405 12' 1.3443' 

(2.5042) (2.43 95) 
Gender 0.030907 0.032033 

female = 1 (0.07905) (0.08 1800) 
Aboriginal Status 0.099944 0.22148 

Aboriginal = 1 (0.225 19) (0.48774) 
Cragg-Uhler R Squared 0.0450 1 0,06850 

Significant at a = 5% 



Tendencies to Refuse 

As discussed as part of the general results of the survey, there were very few refusals to 

answer specific survey questions. A concem raised in the conceptuaf paper Admowicz et ai (1998) 

involved the problem of  Iack of substitutability due to belief systems that rnay result in a large number 

of reha l s  to participate or to answer questions. This might occur if aspects of the physicd 

environment are heId in such high regard, ranging corn reverence, sacredness through to a taboo status 

such that the individuais wouId not be willing to associate monetary sums for the protection or 

improvement of these goods. ïnstead individuals may believe that these goods should simply be 

protected. Further, as part of the valuation process, individuds must believe that the proposed changes 

could occur, be able to perceive how the proposed changes wilI affect theù individual utility and see 

how the changes wiIl translate into some unit of currency given the perceived property rights. If 

respondents are used to thinkiag of property as something that is shared, the benefits or" the proposed 

change may not translate into individual utility. Clearly, any of these difficulties would confound the 

attempts of the researcher to elicit values for environmental improvement. WhiIe f m  conclusions 

rnay not be drawn about the hl1 nature of the probIem of substitutability, it would appear, at ieast for 

the case of the fishery and this community, the belief system did not present a significant obstacle for 

valuation of an improvement in the resource. 

The economic agent is assumed to maximise utility through the consumption or accumulation 

of goods though incremental gains in satisfaction rnay decrease after a certain Ievet of consumption. it 

is recognised in undergraduate textbooks such as Varian (1993) that in theory there may be bliss points 

in the inciifference surface, but this problem is usually dismissed for most practical applications. 

However, in simulating a market for an environmental improvement or an improvement in a natural 

resource, satiation rnay well be an issue. According to Mitchell and Carson (1989), there is a total 

value associated with each resource considered. This total value is thought to be cornposed of a use 

value and a non-use value. In the case of the fishery, the use vaIue rnay reflect the satisfaction and 

enjoyrnent of fishing as well as an appreciation of the food the activity provides. The use value is 

associated with the actual consumption of the good or activity. The term non-use value of a resource 

captures a number of ideas. lndividuals who never actually use the resource rnay place a value on 

knowing the resource exists (existence value). As well, individuals rnay place a value on the resource 

being available to future generations (bequest value), Non-use values can also involve various forms 

of altruism. in the case o f  fishing, it is easy to see how an individual rnay be satiated with the activity 

and as a result have zero use value associated with an improvement in the fishery, If the satiated 



individuai is asked about their willingness to pay for an improvement in the resource, a positive 

response reflects non-use values. Conversely, if the individual is not satiated with the resource, then a 

positive response to a willmgness to pay question reflects non-negative use and non-use values, The 

effect of satiation on the mean and median witlingness to pay will be discussed furcher in the next 

section. 

In Adamowicz et al (1998), the differences in held values of Abonginal and Non-Aboriginal 

peoples conceming accumuIation of material goods are considered in some detail. Examples of 

Abonginal peoples placing more emphasis on sharing goods than on the accumulation are cited. As a 

result, one might expect that due to the dserences in cultural values towards accumulation, Aboriginal 

respondents are more likeiy to be satiated with the activity of f~hing compared with Non-Aboriginal 

respondents. If this is indeed the case, the willingness to pay of Aboriginal respondents may be lower 

reflecting satiation with the use of the resource. 

To explore the potential for satiation in use of the fishery, each respondent was asked to think 

about a situation where the number of fish in the Iake had increased to Ievels observed in the p a s  and 

then asked whether they would be interested in catching more fish. in Table 2 - 6, approximately 58% 

of al1 respondents in the community were not interested in catching more fish, 35% of al1 respondents 

indicated an interest in catching more fish and the remaining 7.3% refùsed to respond or did not know. 

There appear to be significant differences in the number of Aboriginal and Non-Aboriginal 

respondents who were interested in catching more fish. 

Table 2 - 6 

The Potential for Satiation 

Would You Want to Catch More Fish Abonginal Non-Aboriginal 
Yes 64 37 

(40.8%) (27.8%) 
no 74 94 

(47.1%) (70.7%) 
don't h o w  or refuse 19 2 

(12.1%) ( 1 -6%) 

A non-parametric test for comparing the preferences for more fish by these two groups can be 

constnicted using a Chi-Square Test for independence in two way tables, see Sprent (1989). The nul1 

hypothesis for this problem is Aboriginal and Non-Aboriginal respondents have proportionately the 

same preferences for fish. The test statistic is: 



where ni is the obsewed ce11 frequency and E (ni ) is the expected d u e .  The test statistic was 

calculated using only the yes and no responses of the two groups. The test statistic was calcutated to 

be 9.425 which is greater than the critical vaIue at a significance Ievel of 5%. This suggests that the 

nu11 hypothesis that preferences for fish are proportionally the same across cultural groups cannot be 

~upported.'~ 

A number of factors rnay contribute to an individual wanting to catch more fish, such as 

larger households have more mouths to feed and conversely, the desire to fish may decrease with age 

(possibly related to mobility). A binary logit mode1 was constnicted to explore the factors that rnay 

contribute to the desire to catch more fish and the resuIts are explored in Table 2-7. Since many socio- 

economic variables such as education and income are negatively correlated with Aboriginal status (the 

correlation coefficient rho being -0.62 and -0.57 respectively), the information will be Iargely 

conveyed by including only Aboriginal status as an explanatory variable. 

Table 2 - 7 

Factors Contributing to Non-Satiation 

Question: Would you Iike to catch more fsh? YES = 1 

Variable Name Esthated Coefficient Marginal Effects 
(t-statistic) 

Constant -0.8926 1 -0.203 16 
(- 1.4894) 

Aboriginal Status 0.52846 O. 12028 
1.6470 

A S  -0.0230 -0.0052807 
(- 1.9456) 

Household Size O. 12028 0.027375 
(1.5399) 

Perceive Fish as a Healthy Food 0.60264 0.13716 
(L.8365) 

Cragg - Uhler R Squared 0.093 

The estimated coefficients for a logit mode1 are most easily interpreted in terrns of marginal 

effects of the explanatory variables (Aboriginal status, age, household size, perception of fish as a 

l4 A disproportionate number of don? know responses (a small number in total) were given by 
Aboriginal respondents indicating a discomfort answering this question. 



hedthy food upon the probability of being wanting to catch more fish). For example, the probability 

of the respondent wanting to catch more f ~ h  increases 13.7% if the respondent perceives fish to be a 

healthy food 

Respondents who were interested in catching more fish, were then asked how rnany fish they 

would Iike to catch. A difference of means test was also constmcted to test for potential differences in 

the satiation IeveIs of those who would like to catch more fish in the two groups. The rnean number of 

fish that Aboriginal and Non-Aboriginal individuals would like to catch was calculated as 398 and 

48.6 respectively with a pooled standard error of 71.7. The nu11 hypothesis is that both groups would 

Like to catch the same mean number of fish. 

Hypothesis: : pA = pNA 

HA: PA # PNA 

where pA (pNA ) is the mean number of fish that the Abonginal (Non-Aboriginal) respondent wants to 

catch. 
- - 
X A  - X N A  

Test Statistic: = = 4.87 
O*; 

At a level of significance of 5%, we would reject the nul1 hypotbesis. The Aboriginal respondents who 

want to catch more fish wouId like to catch significantly more fish on average than the Non-Aboriginal 

respondents. One possible explanation for this difference in catch mounts is that Aboriginal 

respondents may view f ~ h i n g  as a source of income in kind. Discussions with the interviewers 

suggested that fish were an important subsistence goodI5 and that fish represented an important source 

of protein and nutrients for Aboriginal families. Non-Aboriginal respondents seemed to view fishing 

as a recreaiional good and therefore may reach a satiation level sooner than Aboriginal respondents. 

In an effort to see what role satiation may play in the WTP, a dummy variable for satiation 

(would you like to catch more fish? Yes=l) was included in the linear and logarithmic models for the 

various restoration options. The estimated coefficient on the variable satiation was significant at a = 

IO% only in the case of the pooled restocking program data. The results are summarised in Table 2 - 
8. The estimated coefficients in Table 2-8 are very similar to Table 2-2 even with the inclusion of the 

new variable and the change in the site of the dataset. Seven observations had to be deleted from the 

dataset due to "don't know" responses to the satiation question, 

'' There were considerabte differences observed in the distribution of income between Aboriginal and 
Non-Aboriginal respondents. About 45% of Aboriginal households versus 4% of Non-Aboriginal 
households in the sampIe had an income less than $10,000 per year. As a result, Non-Aboriginal 
households are in a better position to Mord recreational goods. 



Table 2 - 8 

Summary of  the Willingness to Pay Logarithmic and Linear Models 
with a Satiation VariabIe 

Restocking Program - Group and Referendum n = 114 

Linear Model LOP Model 
Variable Estimated Coefficient Estimated Coefficient 

(t statistic) (t statistic) 
Constant 0.9840 -1 -3994 

(0.883 1) (- 0.3 242) 
Bid Amount -0.0288 1' -1.1642' 

(-3 -4048) (-3.3934) 
Dummy Variable for Group Decision 0.3444 0.2508 

(0.6650) (0.4784) 
Income O1O0OO21 34 O ,6444 

(1 -8 134) ( 1,9226) 
Age -0.004780 -0.2046 

(-0.2 822) (-0.3022) 
Gender 0.2086 0.2096 

female = 1 (0.42057) (0.4 178) 
Aboriginal Status - 1 .O530 -0.990 1 

Aboriginal = 1 (-2.0 845) (- 1.9050) 
Satiation Would you like to catch more 0.8 1724 0.9432' 
fish? Yes = 1 (1,723 3) (1.9723) 
Cragg-ühler R Squared 0.33 133 0.3365 

Significant at a = 5% 

Welfare Measures 

Welfare measures provide a rnoney measure representing the total value which indudes non- 

use and use vaIues associated with restoring the fishery. The welfare measure is estimated by fmding 

the amount E which satisfies v (1, y - E ) = v (O, y) . The amount E is the equivalent surplus mat 

measures the area under the new Hicksian demand curve associated with the restoration of the fishery. 

Following Hanemann (I984), the probability that the individual is willing to donate or support the 

ùivestment in a program option in equaîion (4) can be rewritten in terms of the equivalent surpIus ( E ) 

( 7 ) Pr(yes) = pr(E > X) = 1 - GE (X) = F, (Av) 

The change in utility, A v , can be rewritten as: 



If the observable portion of the utiiity fiinction takes the form of (5) or (6) then G&) can be 

identified. The mean of GE@) will be the expected mean willingness to pay of the sample. As 

Hanernann (1989) has stated, if X is restricted to be non-negative, then equation (8) reduces to: 

where lim GE ( X )  = O 
r+O 

If the cumulative density function in (9) is logistic and X is non-negative, the expected value of the 

Hicksian equivalent surplus for the linear utiliv fiuiction, equation (5) is: 

and the median is: 

If the utility function takes the form of equation (6) then the expected value of the equivalent surplus 

for the Iinear-log utility fiuiction will be: 

where 9 is the mean household income in the sample. The median willingness to pay for the linear- 

log utility hnction is: 

From the estirnated coefficients of the logistic regession, the mean and median willingness to 

pay welfare measures can be calculated. Since the respondent was allowed to choose the political 

mode1 and the restoration scenario, the estimation results reflect only the preferences of the sample and 

cannot be extrapolated to the population. These measures can be used, though to, compare the welfare 

implications for the sample by gender, ethnicity or any other factor of interest holding income, age and 

al1 other variables constant- In this case, Table 2 - 9 sumarises the welfare measures calculated for 

the cornmunity sample as well as the Aboriginal and Non-Abonginal sarnples separately. 



Table 2 - 9 

Welfare Measures - Linear Models 

Community Aboriginal Non-Aboriginal 
Sample Sample Sample 

Restocking - Group Decision Only (Table 2 - 1) 

Restocking - Group Decision & Referendum Combined (Table 2-2) 
mean $67.48 $54.86 $84.0 1 
median $62.0 1 $46.72 $80.70 

Commercial Fishing - Group Decision and Referendum Combined ( Table 2-4) 
mean $5 1.48 $87.2 1 $24.45 
median $3 1.55 $8 1.84 d a  l6 

The calculated welfare measures reveal strong differences in the values attached to restoring 

the fishery. In general, the Aboriginal sample attached a lower d o h  value to restoring the resource 

except in the case of restricting the commercial fishing. Note however, that Aboriginal respondents 

cited the government as being responsible for restoring the fshery. Thus the lower dollar value 

welfare measures may reflect the belief that the federal and provincial government agencies should be 

restoring the fishery, possibly ushg revenue from a Iarger national or provincial tax base. 

Interpreting welfare measures generally has to be done with care. The welfare measures from 

the commercial fihing option must be viewed cautiousiy because the estirnated coefficient on the bid 

amount was not significant. As well, the group decision willingness to pay questions were al1 h m e d  

in terms of a trade-off between community projects and the fishery. Thus, the respondent is being 

asked to trade-aff investments in goods which have public good aspects. Given the limited number of 

referendum responses to the restocking option (n = 27), it is dificult to generalise beyond the 

observation that the mean willingness to pay increased when referendum responses were incIuded in 

the calculation. 

If welfare rneasures are used as a basis for a damage assessment, compensation in the form of 

a community project according to the pnorities of the community, would be one method of payment 

by the offending Party. Compensation paid directly to households may or rnay not retum households 

l6 The sum of the coefficients a is a negative number for the Non-Aboriginal sample and as a result the 
median value is negative and not reported. 



to their base level of utility as it would depend on eacn household's preferences for commuaity 

projects and money (a private good). 

Finaiiy the welfare measures can be recdculated to take into account the effect of satiation, 

In Table 2 - LO, for the households that are interested in catching more f i h  (satiation = 1), the mean 

WTP is higher reflecting the use value of the activity if the stocks were restored. For the househokis 

that are satiated, the improvement in the resource is vaiuable in tenns of non-use value such as the 

continüed existence of the f~hery. 

Table 2 - 10 

Welfare Measures of Satiated and Non-Satiated Respondents 

Restocking Option - Group and Referendum 

satiation = 1 satiation = O 

mean $75.49 $5 1.78 

median $7 1.29 $42.93 

Satiation had the effect of reducing the mean and median WTP. This is an interesthg result 

as it suggests a novet means of untangling use and non-use vahe. For individuals that are satiated in 

terms of use value, whether the good is a recreatiooal good or a source of incorne in kind, the total 

values elicited tkom this study will be non-use values. 

One cautionary note is warranted concerning the weIfare measures of the satiated respondents 

if these values were to be used as the basis for compensation. Non-use values reflect existence values, 

bequest values, altmism, etc. The type of altniism may be of concern due to the economic ties of the 

comrnunity and the fishery. Usually altruism is discussed in the context of the general public's 

concern for the resource because it enhances the well-being of others. McConneIl (1997) has 

demonstrated that the type of altruism should be considered if the non-values are to be used in 

compensation daims or cost-benefit analysis. in this study, the satiated respondents may be concerned 

with the continued use of the fishery by sport anglers and this would fit in with McConnell's 

paternalistic altruism where the altruist values others' use of the resource or mixed paternalism where 

the altruist vatues any service fiom the resource. If compensation was paid to the people in the La 

Ronge area as well as the users from other geographic Iocations, there would be some double counting 

of values. Restoration of the resource would be a sîraight forward method for compensating these 

individuds. 



Conclusions and Suggestions for Further Research 

The valuation exercises provided insights into how Abonginal and Non-Abonginal people 

place values on nafural resources. For goods which are not enveloped in cultural taboos, many of the 

potential problems with contingent vaiuation identified in Adamowicz et al (1998) cm be mitigated by 

sensitivity to cultural differences in the initial design of the questionnaire. However, the 

appropriateness of the CVM approach is yet to be tested with a controversial good or a resource central 

to the belief system of the people being queried, 

This study has uncovered some issues which ment M e r  investigation. Both the Aboriginal 

and Non-Aboriginal population demonstrated a strong preference for group decision making. This 

type of decision-making structure or political mode1 has never been used in a contingent valuation 

study. [t is Iikely that this type of decision making structure and the idea of trading off community 

investments would be necessary for studies conducted in northern communities where there are often 

cornplicated property rights and political systems for various resource users. 

The interpretation of the information elicited fiom the group decision-making questions has 

to be done carefiilly. For instance, if the welfare measures are to be used as the bais for an assessment 

of damages (or a negotiation concerning damages), the information collected through group decision 

making scenarios would point to the size of a settlement for the comrnunity in the form of some 

community project rather than a settlement targeted to individuals. As a cautionary note, the decision 

making structure and investment vehicfe developed for this study may only be usefuI as part of a 

personal interview where the trained interviewer is able to emphasise that a trade-off is being made 

between the fishery and other community projects. It is likely that this type of decision making 

structure and the complicated skip pattern employed would not work well with a mail-out survey. 

From the empirical results, it would appear that Aboriginal respondents place less value on 

the fishery. However, there must be a number of caveats placed on this statement. Aboriginal 

respondents may be viewing the fishery as a subsistence good or a source of income in kind whereas 

the fishery is a recreational good for Non-Aboriginal respondents. As well, there seemed to be an 

underlying conflict in the community concerning who should pay for the restoruig the fishery. Many 

Aboriginal respondents indicated in debriefing questions that the governent or the sport and 

commercial fishing industry should pay for the restoration. 

A significant portion of the sample was satiated with respect to catching more fish. It was 

interesthg to note that Non-Aboriginal respondents indicated a greater tendency to be satiated. This 



suggests that the issue of satiation may be important for CVM practitioners in general. Satiation seems 

to result in a Iower rnean and median willingness to pay. More work remains to c o n b  that satiation 

is indeed an issue in North Amencan society. As well, there is significant room for exploring how 

satiation may be used to untangle use and non-use values. 

A number of questions rernain unanswered concerning cross-cultural applications of the 

contingent valuation method especially conceming sacred and taboo resources. The nature of the 

resource considered in this study, a non-sacred resource, provides baseline information about the 

ability of Aboriginal and Non-Aboriginal peoples to pIace values on environmental improvement. It 

would be premature to draw stroag conclusions about the appropriateness of the contingent valuation 

method for al1 resources, but it would appear for cornmonly utilised resources, the problems c m  be 

largely overcome by involvernent of the community and First Nations peopIes in the research process. 
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Chapter 3 - VaIuing Fuelwood Resources using a Site Choice Mode1 of 

Fuelwood Collection 

Introduction 

Wood is the primary source of household energy for many AtTican countries. Fuelwood is 

used for cooking meals, heating homes (as the season requires), making charcoal, etc.. Much of the 

existing literature conceming hielwood is broad in scope and does not provide insights into the 

rnicroeconomic relationships that have evolved with fitelwood shortages. For instance, Dewees (1989) 

suggests that painfully little is known about even the role of urban fiielwood markets in the overall 

fuelwood scarcity situation. 

Much literature seems to be motivated by a concem over the rate of deforestation that is 

occurring in many parts of the world. In recognition of the importance of fiielwood as a source of 

energy, planning tools such as energy gap models have been developed. The focus of the energy gap 

models has been on projectuig demand and supply of wood where massive energy deficits are 

predicted. Leach and Mearns (1988, pp. 5-9) discuss how these gap models consider aggregate current 

and fiiture energy consumption compared with the aggregate supply of fiteIwood (stock of standing 

fuelwood and future growth). The policy solutions that fa11 out of this line of reasoning are expressed 

by Munslow et al (1988, p. I 1). "ThefieIwood trapj into which governrnents and donor agencies fall, 

.., [in which they] assume that they have identijied an obvious probiem and consequently there hm to 

be a simple solution. Unfortunately this is not the case." (italics in original). The problem with these 

modeb is that the spatial nature of the problem is ignored. Fuelwood shortages can be very local in 

nature and thus large scale projects rnay not address local needs. Further, as wood scarcity increases, 

wood may be used more carefully andfor substitutions might occur. 

Researchers such as Munslow et al (1988), Du Toit et al (1985), and the FA0  (1978, 1991) 

suggest that deforestation is more closely associated with clearing land for agiculture and the cutting 

of green wood for the production of charcoal than with the coIlection of fuelwood by local people. It 

m u s  be recognised that in some areas, potential fiielwood shortages have been alleviated temporarily 

by land clearing activities that produce dry wood. Ciearing land allows for a short t e m  increase in 

aggregate agricultural production, but the loss of woody biomass has implications for maintainhg soi1 

quality and watershed management. nie loss of this biomass has negative implications for longer term 

agriculturai productivity. 



The pmblem of energy use as an economic decision is amacting the attention of applied 

economists. The standard approach is to extend the agricultural household production model to 

incorporate dometic fuel decisions. The advantage of this appmach is that energy choices are viewed 

as one choice in the context of a series of consumption and production decisions. A srnaIl gmup of 

researchers have adapted the household production modelling framework to consider problems such as 

the adoption of improved stoves ushg a binary logit model [Amacher et al (1992)], the choice 

between agricultural residues and fuelwood for domestic use with switching regressions [Amacher et 

al (1993)l and the decision to purchase or colIect fuelwood [Amacher et al (1996)l where the demand 

and supply equations are estimated. Issues surrounding deforestation have been the primary 

motivation for this fiterature. Understanding domestic energy choice is important not only for issues 

of deforestation in the developing world but as researchers and policy rnakers are beginning to realise, 

for the global environment. The prospects of global warming and the potential importance of carbon 

sequestration suggests that the economics of fuelwood collection needs to be better understood as part 

of exploring the potential options to address these problems. 

This paper follows the same tradition of modelling as the Amacher et al papers in that the 

collection decision is seen as part of the househoid resource allocation decision. A micro approach is 

usefùl for isolating the nature of the trade-offs occming in the household production process with 

respect to fuel choices. For rural areas in north-eastem Zimbabwe where the data for this study were 

coliected, energy sources such as bottled gas and electricity for domestic use are not available outside 

urban areas. Since the sale of fuelwood is largely prohibited on communally held land, households are 

dependent on collecting their own fùelwood. Here is where the significant difference lies between this 

paper and Amacher et a/: the decision to collect wood becomes a discrete choice problem concerning 

whether or not to collect wood at a particular site if the sale of wood is prohibited. This requires a 

very different approach to modelling the fbelwood collection decision. In this case, a behavioural 

choice approach is used to mode1 the site choice problem. The various attributes of the site, as well as 

the measure of effort to get to each site, are likely to be important factors in the site choice. If the 

opportunity cost of time is not weli described by wage rates due to the thirmess of the labour market, 

the next best alternative may be to use a measure of effort such as tirne, dificulty ratings or an 

estimate of calorie expenditures. If calories are used in the estimation of models of choice, then 

calories provide an alternative means of expressing the welfare losses that the household or 

community may experience due to closure of the site. This is an alternative approach to measuring 

welfare effects that is consistent with the view of the nual household as a producer and consumer. 

Throughout this analysis, the interrelationship between agriculture, the preparation of food, the 

collection of fiielwood and the production of other goods is maintained as the behavioural choice 

model is an extension of the household production framework. 



Eousehold Production Models 

in rural Zimbabwe, the nual household is both a producer and consumer of goodç and 

services. The nirat household, offen headed by wornen, might grow staple crop for home consumption 

and sel1 the surplus on the market. The the of adults and older chiIdren will be divided between 

agriculturaI production, water and fiielwood collection, child-care, cooking meals and the production 

of crafb, etc. The standard approach to modelling the rural household is to concentrate on the 

allocation of tirne using the basic framework of Becker (1965) and to extend the mode1 to incorporate 

the salient features of household agricultural production following Singh et a1 (1986). The basic idea 

is that the household allocates its labour towards the production of goods, some of which are intended 

for household consumption and some wiI1 be sold to generate cash income. A central feature of the 

simpler household production models is that the production decision is independe~t of the 

consumption decision. However, consumption decisions are infiuenced by production decisions 

through the sale of surplus goods, referred to as the 'profit effect'." 'Profits' fiom the sale of surplus 

agricultural produce or other goods wiI1 hcrease the cash income of the household which then allows 

the household to purchase more goods. If the 'profit effect' is an unimportant factor in the 

consumption decision, then consumption and production can be modelled separatety. in many cases, 

the profit effect can significantly alter the direction and the magnitude of the labour allocation and 

consumption decisions. 

It is generally assumed in the household production literature that households are price takers 

for ail inputs and output. including labour and that markets exist for a11 the goods produced. Further, 

it is assumed commodities are homogeneous, Le. hued labour is a perfect substitute for household 

labour. These assumptions are suffi~ient'~ for the mode1 to be recmive, that is for production and 

consumption decisions to be treated as if they were sequential with production decisions being made 

fmt even though these decisions might be going on simultaneously. The next step is to derive the 

standard demand equations for basic goods required by the household. The specific circumstances of 

the study areas are considered and the modelling ûamework is extended to allow for the specific 

features of the study areas. The result is a fuller and richer framework that can be used to describe the 

economic firimework within which households make choices. 

. .- - -  - 

" The terni profit is beiag w d  quite loosely in this literature. If al1 prices are detemhed through a 
cornpetitive market then economic profits witl be zero. 
" See Sin& et al (1986). Note these conditions are of course not necessary. For instance, commodity 
homogeneity can be relaxed but households must be restricted fkom corner solutions Le. consuming al1 
that they produce. 



The household h obtains utility h m  basic goods and services where some of these goods are 

produced by the household ( h superscript) and some are purchased ( p superscript). The utility 

fùnction can be written as: 

where Xd is household consumption of food which is made from the agricultural produn Food 

may be purchased or the agriculhuaI staple might be transforrned through the labour of the 

household into food. The agricultural product, X, rnay also be purchased or produced by 

the household. 

X, is household consumption of all other goods which are home-produced, 

X, is househoid consumption of goods that are purchased (oflen referred to in the literature 

as marketable goods) and 

Xi khousehold leisure. 

The goods are described in tenns of household produced versus purctiased because of the mark-up 

between value of the good to the household and the price at which the household, as producer, is able 

to sel1 the good. The price differential is due to marketing costs which might hclude ttansporting the 

good to market, economic profit for the marketer, etc.. 

The household has an endowment of household labour tirne. If Iabour, as measured by the 

arnount of time spent working on particular tasks, is homogeneous for the purposes of production, then 

the labour constraint can be wrinen as: 

where household time is altotted to agricultural production, L: , iüelwood collection, LI; food 

preparation L;, the production of other goods L:, and leisure X, which m u t  add-up to the total 

amount of household time H. in writing the constrairit in this manner, it is impficitly assumed that al1 

labour t h e  is substitutable. 

If there is a significant division of labour by gender, i.e. labour resources are not effectively 

hornogeneous, then it is important to account for these difference in the labour allocation decision. 

There are numerous examples in the Literature with studies such as Ahmed (I992), T i i e r  (1994), 

Tisch and Paris (1994) which suggest distinct roles for women in the indigenous economy. To 

account for substitutions in male/female labour, the activities of the household can be fkther 



decomposed into labour tirne by gender with male and femde labour time is denoted by m and f on the 

household superscript in equation ( 16 ). 

To allow for a more realistic representation, the labour constraint could be thought about as having a 

time and effort component. Some tasks, such as preparing the ground for seeding, will require more 

effort compared with tasks such as cleaning pots or brewing beer. The Iabour resources devoted to 

these various tasks must add up to the total human resources of the hou~ehoid.'~ 

The household produces an agricultural staple according to the well-behaved production 

function: 

where La is the total amount of labour devoted to agriculture. The terni L, inciudes labour contributed 

by the household ~ f :  and labour ( La - L<: ) which is hired. If L, < L:, then the household seils 

some of its surplus labour. (Total labour effort devoted to home production of food, other goods and 

to fuelwood collection can be hired or sold in a similar marner.) m e  fwed variable N is the total 

amount of arable land. The total amount of the agricuItura1 product A may exceed household 

consumption X: in which case the surplus could be sold to generate cash. If A c ~ , h  then the 

household purchases X: to be used in the preparation of food. 

The household uses fuelwood as a source of energy for heating and in preparing household 

meals. There would seem to be two important characteristics of the wood, whether it is green or dry.'' 

However, if the wood fiom different trees and shmbs have different characteristics or desirable 

properties i.e. intensity and duration of how the material burns, then the analysis can be expanded to 

allow for species differentiation. The arnount of green or wet fitelwood collected by the househoid will 

depend on the total amount of labour effort Lw and the stock of wood Sj : 

'' The gender superscripts will not be carried throughout the equations but remain implied. An 
interesting extension would be to dlow for wage differentials by task which would likely have some 
gender implications. 
'O The subscript denoting type of wood will be suppressed for the sake of bnvity. 



The household can choose to collect only the household's requirements, Wh, a surplus W > W" or 

choose a deficit level and purchase the rest, 

The household prepares food according to the following well behaved production fiuiction: 

The household uses the agricultural staple and the variable inputs labour, fuel F, " (paraffin) or Wh in 

the production of heating and cooked food. if D = x:, then prepared food is neither bought nor 

sold by the household. The production of food and other goods is likely to be at levels required by the 

household but this flexible mode1 formulation will d o w  for the sale and purchase of goods and 

senrices. 

The household produces an assortment of other goods and services such as child-care, water 

collection, etc. using the variable factor labour L, . 

The overall budget constraint ensures that al1 purchases add up to al1 cash earnings, plus any 

exogenous incorne. There are a few sources of cash income including: sellhg the surplus agricultural 

staple, s e l h g  surplus fuelwood, selling home-produced other goods or selling labour and through 

receiving rernittances fiom extended family. in developing countries, rernittances, included in E for 

exogenous income, can represent a significant source of income for rural househotds. Further, aid, 

whether in the form of food or in cash, can also represent an important source of exogenous income. 

On the consumption side, the budget constraint is: 

where 

p f is the price at which the household is able to sel1 of good i Le. the agricuitutal good or 

the other good, 

x,! is the amount of good i produced by the household that is actually consumed by the 

household, 

pp is the prke that the household is able to purchase the agriculniral good, 

'' The subscript denothg type of fùel source will be also be suppressed after equation (19). 



XiP h the amount of the good i that is purchased by the household 

pm is the price of the marketable good and 

E is exogenous income. 

On the production side, the household's full incorne wouId be: 

where p: is the price at which the household can purchase fuelwood, p, is the price of other fuel.= 

Substituting ( 2 1 ) into ( 22 ) and re-arranging yields: 

The value of leisure has been included in the budget constraint because the household foregoes the 

market wage when a household member engages in leisure. The household rnay hire additional labour 

or sel1 its labour effort for agricuItura1 production, helwood production or home-produced other 

goods. For example, if LO1 L: then the household will hire labour to assist in the home production 

of goods such as child care. 

The household produces D, O using the agricultural output, labour and fuel, the variable 

inputs, and the fmed factors Nand S. The intenaediate goods, outputs and inputs of household 

production can be summarised through the irnplicit production function G. 

* The difference between the price the household is able to se11 and the price the agricultural produc& 
food, fuelwood or other goods and services can be purchased at is due to transportation costs, mark-up 
by rnerchants, risk premiums, etc. If the household's shadow price falis in between the selling and 
purchasing price, trades will not occur. The market will be thin or non-existent. 



The implicit production function is assumed to be quasi-convex, increasing in outputs D and O and 

decreasing in L, Ld Lw Lo, F and wh. 

The constrained optimisation problem as the household allocates labour resources as follows: 

The Firsf Order Condifions 

The fust order conditions suggest that the household wiIl maximise its utiIity and the 

profitability of its production activities if: 

B it sets the ratio of marginal utilities for each pair of consurnption goods equal to the ratio 

of the market price of the goods, 

a it stays within its budget constraint and operates on its production frontier, 

tiP it produces the optimal combination of goods, and 

it ailacates variable factors, labour, purchased fiels and helwood, eficiently amongst 

potential uses. 



The demand functions in general form wiIl be: 

The household demand fùnctions suggest that the demand for these goods wilI depend on its own 

price, the price of other goods, the pnce of inputs into the production process and exogenous income. 

The demand for inputs into the production process wiU similarly depend on the price of inputs and the 

price of outputs. For instance, the demand for fuelwood collected by the household will depend on 

the purchase pnce for fiielwood, the price of other fiels, the price of other goods and the wage paid to 

labour. 

The market for any one of the inputs to the household production process may be thin or non- 

existent. As a result, many of the pices in equation (30) will not be observed. In the case of 

fiielwood, where the resource is often located on communally held land, property ïights may be such 

that the sale of Fuelwood is prohibited and sbictIy enforced through social institutions. Where the sale 

of fuelwood is possible, the marginal rate of substitution between purchased Fuelwood and other 

purchased goods may exceed the price ratio resulting in a corner solution where no purchase of 

fiielwood occurs. The household, constrained to the collection of W O O ~ ,  must then consider the 

problem of where to collect wood. The household production mode1 would suggest labour effort Lw 

and the availability of species of trees with particular characteristics might be important factors in the 

decision. The next step is to expand this framework to account for corner solutions using discrete 

choice theory. 

Applying Discrete Choice Theory to Fuelwood Collection 

A body of literature has developed in the transportation, marketing and recreation literature 

conceming discrete choice situations where the individual (or the household) makes a decision - yes or 



no - to take the bus to work or not, to purchase a good or not, etc. The decision to collect helwood at 

a particular collection site fits in the general hamework. First, let us consider the random utility mode1 

and then the investigate how usefiil it might be for expIaining site choice in fbelwood collection. 

The Random Utility Model 

The choice of where to collect fuelwood could be modelled in the random utility mode1 

(RUM) f r a m e ~ o r k . ~  To illustrate, let us take the exarnple of a fuelwood collector, a rational 

individual, who chooses a forested site i fkom hifier choice set Ch with probability equal to the 

probability that the utiIity associated with choice i is at least greater than or equai to the level of utility 

to be achieved with any of the other j alternatives in the choice set. 

However, utility is not directly observed. Levels of indirect utility, denoted V( . ), can be 

inferred by the choices observed with some random error. The utility front choice i of household h can 

be rewritten as: 

where pi is the pice of alternative i, aih is the vector of attributes for alternative i influencing choice of 

the fuelwood collector h, sh are the socio-economic characteristics of the fbelwood collectors' 

household and & is the random component. Pj for j = 1. ... J are the pices of al1 the alternatives or 

the pnces in equation ( 30 ). Substituting ( 3 1 ) into ( 32 ) and rewriting leads to: 

which means that the individual will collect at site i if the indirect utility fiom site i (plus some enor) is 

greater than the utility from site j (plus some error). 

If the error tenns are distributed identicaliy and independently as a Type 1 extreme value 

distribution, then the probability of collecting fuelwood at a site i is: 

23 Fletcher et al (1990) and McLeod (1992) sewed as references for this section. 



where the denominator of ( 34 ) is the summation of the exponential of the indirect utility that could 

have been obtained fiom the j alternative sites. 

Description of the SIudy Arem and the Collection of Data 

The fiieiwood collection survey was designed as part of a consuItation process with local 

people in the villages. The primary purpose of the meetings was to becorne familiar with the local 

economy including the major agricultual crops and major activities of men and women. It was 

discovered through discussions that women were primarily responsible for wood coliection activities. 

Women will tend to walk alone or in small groups to collect wood fkom the mountains and hills in the 

area. Sometimes men will engage in fuelwood collection but men will tend to employ a cart and oxen 

to cany a large load of wood back to the homestead. Results of a series of village meetings in the 

Mutoko area are reported in Hatton MacDonald and Weber (1998). 

A household survey was conducted over a three month period of July through September, 

1996 in the Mutoko and Murewa Communal Areas in Zimbabwe. The English translation of the 

surveys can be found in Appendix 11. A map of Zimbabwe can be found in Appendix III where the 

location of the Mutoko Communal Area is highlighted. The Murewa Communal Area is irnrnediately 

southwest of Mutoko in the same province, Mashonaland East, The surveys are specific to each of the 

research areas in terms of the names of collection sites but the body of questions are the sarne for al1 

three study areas. In the Mutoko Communal Area, the two study areas lie in adjacent vaIIeys 

comected by roads and paths between mountains and hills. These mountains and hills are relatively 

well forested. The choice sets for households in the two study areas contain a few of the sarne 

mountains but usually only one side of the hi11 or mountain will be accessibIe to households in a 

particular study area These two study areas will be referred to as Nyarnakope and Katiyo." In the 

Murewa Communal Area, a large village, Dandata, was selected for the study. The stock of 

woodlands have been severeIy depleted in the immediate vicinity of Murewa study site and as  a resuIt 

people have to travel further to collect wood. 

24 The study areas were chosen in order to obtain a large enough sample to have sufficient degrees of 
Eeedorn to estimate a mode1 of choice. 



The shidy areas have comparable features in terms of d l  being Miombo woodlands that have 

been cleared for agriculturai use. These villages were organised on a grid system and each homestead 

is allocated a field for growing maize and if available, garden space near a source of tvater. Cattle are 

grazed in collectively held fields, ofken near the base of the surrounding rnountains and hills. The 

people in these areas generaily tend to collect fiielwood in hills and mountains as the immediate area 

near the homestead is cleared of most trees and s h b s .  

Four research assistants visited the randomly selected households and queried 200 house hoids 

concerning site attri'butes, fiielwood collection trips and socio-economic information about the 

househoid on three separate occa~ions.~ With each weekly visit, the householdz6 was asked to recal1 

over the previous seven days how many trips to coilect wood had taken place, how long the trip took 

and the mode of transportation involved. To avoid respondent fatigue, questions about site attributes 

and socio-economic status were spread across the ftrst and third visits. Out of the 200 households 

surveyed, 194 respondents were able to participate in al1 three visits. 

Site Artribute In  formation 

Three species of h-ees (Brackysîegia gfaucescens, Jutbernardia globrjlora, Brachstegia 

boehmii) (or in the local dialects muunze, rnunhondo, muphti) were identified as excellent fuelwood 

for domestic use. Households were asked to rate how plentifhl these species were on each collection 

site. Since other species are also used as fùelwood, though not as preferred, respondents were asked to 

rate how plentifhl other fuelwood species are at these sites. To summarise the information in the data, 

eflects codest7 were set up foliowing Louviere (1988). Table 3 - 1 lists the effects codes for the 

species Muunze. The attribute "plentifil", coded - 1, is the benchmark for comparison. 

Table 3 - 1 
Effects Codes for Muunze 

How plentiful is muunze? Muunze 1 Muunze2 Muunze3 
exhausted 1 O O 
sparse O 1 O 
rnoderate O O 1 
plentifil - 1 - 1 -1 

" Each research assistant was given a list of 60 randomly selected households and asked to contact 50 
of these households. There wëre no refusals to participate in the household interview. 
f6 Often there would be a collaborative effort resp&ding to the questions with several individuals, 
even neighbours being present for the interview. The research assistants had been cautioned in 
training to ensure that the women responsible for wood collection were present and that male voices 
did not dominate the discussion. 
" Effects codes translate category-rating scales to a coding system based on staîistical design 



Information was also collected fkom respondents regarding the difficulty of walking to each of the 

collection sites. Effects codes were set up to refiect the perceived difficulty for each trip (Table 3 - 2). 

Table 3 - 2 

Effects Codes for DiZficulty 

DifftcuIty of the Trip (Ievel) Difficultyl Difficulty2 

moderate 
dificuit 

Through group discussions with women, a number of additional factors which would make 

the trip to collect fbelwood more pleasant were identified. These site attributes inchded whether there 

were wild fiuits available along the way (variable referred to as fniit), whether useh1 plants or barks 

could be found along the way (bark), whether the trip passed by the garden (garden), wtiether the trip 

passed by a fiend's home (fkiend), whether there were sources of water for drinking (water), whether 

wild animals could be found along the way (wild) and whether there were good places to rest (rest). A 

series of dumrny variables were assembled to represent these attributes. FinalIy, househoIds were 

asked to estimate how long, in minutes, it would take to reach each collection site. 

The dataset was completed by collecting information on the distance fiom the household 

compound to the base of the mountain or hi11 using detailed topographical maps. Calorie expenditures 

were caiculated using the perceived difficulty rathg28 and the estimated tirne spent walking to 

calculate an estimate of calorie expenditure for each household to each site.'' The range of calories 

rnay appear slim but walking is probably the most efficient act in which the hurnan engages." More 

difficult terrain requires greater muscular force but there will be a tendency to conserve energy by 

adapting the gait according to Scott (1 963). 

FOC an easy, rnoderate and difficult trip, an estimate of 21 1, 238 and 264 calories per hour 
respecîively, were used. 
'9 Calok  expenditures for various effort levels were based on the Calorie Calculator, see 
http://primusweb.com/fitnesspartner, October 4, 1997. Calorie expenditures were cross-checked using 
tables on p-98 and p.356 of Katch and McArdle (1979). Models of calonc expenditure are generally 
based on a North American mode1 and some minor adjustment (up or dom) may be required to more 
accurately reflect metabolic differences, altitudes and ciimate. Overall the estimates of welfare effects 
(found later in this chapter) should not be affected to any large extent. 
30 In a persona1 communication, Dr. Robert Hudson, Associate Dean, University of Alberta pointed out 
that North Amencan modek of fitness are based on ideas of caloric expenditure but in the third world 
there will be a tendency to conserve energy (April27"', 1998). 



In the recreation literature, the decision of whether or not to visit a site is thought to be a 

function of the cost of travel and the various attributes of the trip. In the case of the fuelwood 

collection trip, the attributes of the sites and of the trip, as well as measures of the travel cos< whether 

in terms of calories, t h e  or distance should be a factor in site choice. For rural households, time is a 

valuable input in the household production process and presumably thne not spent collecting wood 

could be used for other economic activities or in leisure activities. Thus the fiirther away the site or 

the more difficult the trip, the less likely it is the collecter will choose that particular site. The variable 

rnuunzel (muunze2, muunze3) indicates that the site is exhausted of (sparsely stocked with, 

rnoderately stocked with) this species of wood and the estimated coefficient would be expected to be 

negative (negative, possibty positive). With the site attributes such as fiuit, bark, tiiend, water, wild3' 

and rest, the presence of these attributes are Iikely to be positive influences on choosing the site, 

The choice of particular site i can be modelled as foiiows: 

Trip to site i = f{travels costs (a measured by distance, time or calories), availability ofthe 

species good for frewood (effects codes far rnuunze, rnupfiri, rn~mnhondo and other fuelwood 

species) and other site attributes) 

Estimation Resulrs 

Estimation results for the study areas together and the study areas considered separately are 

surnmarised in Table 3 - 3. There a number of ways that travel costs might be expressed. T h e  and 

perceived difficuky are based on the perceptions of the respondents. McLeod (1995) reported that 

hunters' perceptions of site attributes were often more important variables than the "objective" 

measures of the site attributes collected by researchers. In this case, both the independently gathered 

information on distance and perceived travel cosd2 were significant explanatory variables. Travel 

cost, measured in terms of distance or calories, was a very important variable for the study areas 

pooled together and two of the three study areas when sites are considered separately. Calories being 

insignificant in the choice of site in the Dandara site is certainly an unexpected result. Households in 

in discussions, some women stated that the children liked to see wild animals while other women 
stated wild animals were fkightening. 
'' Perceptions of travel costs by local residents were probably more accurate than the researcher's 
rneasurement of distance. Local residents utilise al1 the foot-paths that were not always visible on 
rnaps. Gathering information on the distance fkom the homestead to the base of a mountain was more 
of a precautionary step in case there were problems with the surveys questions on time since few 
people seemed to Wear a watch. 



Dandara have to walk long d i i c e s  or take a cart to get to the few site$= which are not severely 

dep1eted. Travel costs being insignificant suggests that the fuelwood situation is more complicated 

than might fmt  appear. 

The choice process in Dandara may be complicated in cornparison to the well-wooded sites in 

the Mutoko Communal are& For instance, some househotds are beginning to switch to alternative 

fiiels such as paraffi and solar power. Alternatively, the decision of where to collect wood rnay be 

predetennined if the househotd takes (or hires) a scotch-cart. Access to some sites may be more 

dificult for a cart than a person walking. As weli, the calorie costs wilt be largely irrelevant for the 

household that hires a cart and driver. The role of carts in the Dandara site will be investigated in 

friture research witb this dataset. 

One might expect that limited availability of good quality fuewood such as muunte is a 

deterrent to households at a particular site in the Dandara study area This expectation is supported by 

the empirical results where the effects code on limited availability of muunze was negative and highly 

significant. This suggests that afforestation efforts in the area would be very beneficial to households. 

To date many of the afiorestation efforts have concentrated on introducing Ehit lrees such as mango or 

fast growing, non-indigenous species such as eucalyptus. 

Other site attributes such as the trip going past the homes of fnends wouId usually be thought 

to have a positive effect on choosing a particular site. The estirnated coefficient on the variable fi-iend 

was positive and significant for most of the models. Similady, having a place to rest along the trip was 

also considered a benefit in the Nyamakope and Katiyo sites, though not in Dandara where the 

estimated coefficient on the variable rest was negative though insignificant. Factors such as the 

journey taking the individual by their garden or the presence of wild animals were not very important 

and for this reason, these variables were dropped tiom the logistic regression and only the frnal set of 

selected variabIes were reported. 

A larger number of models was estimated in total. The models seerned to be quite robust in 

the sense that the estimated coefficients did not change significantly and certainly did not change signs 

when other variables were hcluded or excluded. Final models were selected for presentation based on 

identifling the significant variables common across study areas. Not al1 insignificant variables were 

dropped fkom the models in that the differences across study areas could be highlighted. 

" T a h g  a cart does not mean there will not be significant a lone expenditures as it is often necessary 
for the collecter to walk beside the cart or be jostted about on the cart and considerable energy will be 
expended hanging onto the cart, yolk or the oxen. 



Table 3 - 3 

Estimation Results 

Variable Coefficient T statistic 
(Asymptotic) 

Model 1: Al1 Study Areas 
Tirne 
Difficulty 1 
Diffïculty2 
Muunze 1 
Muunze2 
Muunze3 

Model 2 - Al1 Study Areas 
Calories 
Muunze 1 
Muunze2 
Muunze3 
Friends 
Rest 

Model 3 - Nyamakope 
Calories 
Muunzel 
Muunze2 
Muunze3 
Friends 
Rest 

Model 4 - Katiyo 
Calories 
Muunze 1 
Muunze2 
Muunze3 
Friends 
Rest 

Model 5 - Dandara 
Calories 
Muunzel 
Muunze2 
Muwize3 
Friends 
Rest 



Welfare Measures 

Welfare rneasures in economic theory place a value on a change in quantity, quality or ptice 

of the good. A number of welfare measures have been developed including consumer surplus based 

on the MarshaIlian demand curve, and equivalent variation and compensating variation which are 

based on the income compensated Hicksian demand cuve. in generai, the rneasures based on the 

Hicksian demand cuve are the preferred rneasures as the measures are not paîh dependent, see 

Boadway and Bruce (1984). 

Small and Rosen 

calcuIated as follows: 

(1981) report that the compensating variation for a travel mode1 can be 

where p is the marginal utility of income, 

N is the number of sites, 

Vi0 is the indirect utility for site i before a pnce (or quality) change and 

Vi, is the indirect utility for site i after the price (or quality) change. 

To simpliQ the welfare calculations, it is generally assumed that the marginal utiIity of income is 

constant. 

( 3 6 )  V i  = / ? ( Y - T C i ) + a Q  

where Vi is the indirect utility associated with site i, 

Y is the household's income, 

TCi is the travel cost incurred in tenns to get to the site i, and 

Q is a vector of quality attributes. 

The marginal utility of income in equation (35) is: 

in the household production framework, the travel cost TCi in equation (36) might be thought of as 

tirne multiplied by the ru.raI wage or fraction of the rural wage. However, the market for labour in 

rural Zimbabwe is thin so the rural wage may be a poor indicator of the value of t h e .  Alternativeiy, 

we may wish to think of the household having a total caloric budget that can be allocated towards the 



activities of the household that result in goods that yield household utility. In this case, the indirect 

household utility function, which is a fiinction of the caloric cost of activities (everything other than 

fùelwood collection king suppressed), will be: 

vi =f ( C - c i ,  Q I  
where Vi is the indirect utility associated with site i, 

C is the household caioric budget, 

ci is the calories required to get to the site i, and 

Q is a vector of qudity attributes 

The marginal utility of calories will be the term B. 

dV, = B d C  

Welfare measures in caloric terms cm be calculated using the estirnated parameters in Table 3 

- 3. in each of the study areas, the welfare effects were simuIated by closing one site at a t h e  and 

removing it from the choice set, This is a redistic policy simulation since access to sites is becoming 

an issue in these areas due to granite rnining (Katiyo study site), property right disputes (Dandara study 

site) and ecologicai concems. 

Removing colIection sites may resuk in households having to travel M e r  to collect wood. 

Tables 3 - 4, 3 - 5 and 3 - 6 present the average cost per trip in d o n c  terms for each community. 

However, there can be considerable variation within the community. For many households, closing a 

particular site will have negligible caloric costs but for other households, site closure may have large 

welfare implications. To illustrate the variation in welfare implications the largest losses as well as the 

average welfare effects are presented. 



Table 3 - 4 

Welfare Measures for Nyamakope Study Site, Mutoko Communal Area 

(calories per trip) 

Site Average Welfare Loss Largest Welfare Loss 

Gonye Mountain 
Mashayamvura Mountain 
Ndigamarombe Mountain 
Vhumbika Mountain 
Nyatsanza Mountain 
ChidPro Mountain 
KaninzWu Mountain 
Chidzanya Hill 
Mukangiranyem ba Mountain 
Hova Hill 
Umba Mountain 
Suswe Mountain 
Ruchera Area 
Marirangwe Mountain 
Mudenyika Hill 
Hova Area 

Table 3 - 5 

Welfare Measure for Katiyo Study Site, Mutoko Study 

(calories per trip) 

Site Average Welfare Loss Largest Welfare Loss 

Tawani Mountah 
Chijakata Moutain 
Chindinye Tsvimbo Hi11 
Garireremakoso Mountain 
Mas hayamvura Mountain 
Mbudziyatume Mountain 
Rukwiza Mountain 
Chipangare Mountain 
Marïrangwe Mountain 
Chidziro Mountain 
Chitupwana Mountain 
Gonye Mountain 



Table 3 - 6 

Welfare measures for Dandara Study site, Murewa Communal Area 

(calories per trip) 

Site Average Welfare Loss Largest Welfare Loss 

Mapunga Mountain 
Chikwirandaombera Mountain 
Chamapere Mountain 
Ndemera Mountain 
Mucheunje Mountain 
Muchinijike Mountain 
Mutaragume biountain 
Gugwa Mountain 
Mazimi Mountain 
Njedza Mountain 
Runyange Momtain 
Kapuka Mountain 
Masaka Area 
Bhidi Area 
Chirotva Area 
Gova Area 
Chebhero Area 
B utuku 

In general, the distances for each fuelwood collection trip were much greater in the Dandara 

study site and thus the average losses per trip observed in Table 3 - 6 ate considerably larger compared 

with Tables 3 - 4 and 3 - 5. Further, the maximum values in a11 three tables indicate that the potential 

welfare Ioss can be quite large for individual households. While the results in Table 3-6 look quite 

reasonable given the relatively longer distances that people must travel in the Dandara site, it is 

important to not place undue emphasis on the welfare estimates for this site due to the low t statistic on 

the calories variables. 

Even if we restrict our attention to Tables 3 - 4 and 3 - 5, the welfare Iosses associated with 

closing a site can Vary significantly. On average the welfare losses are under 30 calories per trip but 

closing a mountain such as Vhumbika or the Hova Area in Nyarnakope could result in ùicreased level 

of effort of 165 to 200 calories a trip for some households. If the average daily consumption of a 

Zirnbabwean woman is 2000 calories a day, closing a site may not have an immediate effect on her 

well-being. Given that women are often observed to be the last to eat from the pot, it is unlikely that 

their intake of calories will be increased to accommodate their increase in effort. While it is possibIe 

that metabolic changes or decreases in other activities may allow a woman to increase fbetwood 



collection effort for a penod of t h e ,  over the long terni there may be significant health 

consequences." 

Summary and Conclusions 

The results of this study suggest that standard economic models of choice can be adapted to 

mode1 the decision making processes of the subsistence agricultural household. The empirical results 

suggest that calories (reflecting distance and difficulty of the journey), and attributes of the site such as 

the availability of good quality fùelwood, are important factors in the choice of sites in the Mutoko 

Communal Area However, more work rernains to explain satisfactorily the choice behaviour in the 

Dandara study site in the Murewa Communal are& 

There are some significant differences between the Communal Areas. As noted previously, 

households tend to make fewer trips to collect firewood in the Dandara study site. This may be due to 

a nurnber of different strategies being employed by these households such as conserving fùelwood, 

using alternative fuels, or using carts to collect wood. The latter strategies involve substituting other 

fuels for wood or using a labour savùig capital good to collect helwood. If this is in fact the case, 

there may be some potentiai for using nested models of choice to explain the choice between walking 

and taking a cart and the choice of iùels. 

The welfare simulations reinforce the importance of the spatial context of helwood 

shortages. Closing sites rnay have a relatively mal1 effect on the community but a large effect on the 

well-being of particular households. For example, the househoid collecting wood two or three times a 

week at Chitupwana Mountain in the Katiyo study site, the closure of this site wouId cost one 

household 118 calories per trip. When households in this area are making two to three trips a week, 

caloric expenditures on a day to day basis are of fundamental importance. 

The welfare effects have broad policy implications that warrant discussion. For governments 

considering site closure to protect forested areas, the increased caloric expenditures by women wiIl be 

a significant but less visible cost for the local population. A government or non-governmental agency 

which is mindful of these welfare implications has a few options available to redress the situation. For 

instance, compensation might be provided through deliveries of staple cornmodities (or cash 

equivalents) to increase caloric consumption. However, agencies must be cognisant that carefiil 

" See Dasgupta (1993) for an extensive listing of midies which document the allocation niles used by 
households concerning access to food and resources of the household. Sen (1981) summarises the 
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targeting may be required because the customary allocation of food within the household may not 

benefit those most affected by the site closure. 

Amther way the welfare effects could have been simulated wouid be to change the 

availability of specific species of fùelwood. By making muunze more plentifid at particular sites, it 

would be possible to calculate whether there would be significant reductions in the energy women 

expend in fbelwood coilection. This would provide insights into the welfare etTects of an afforestation 

P r o m .  

The estimation results and the welfare effects may also be of interest to govemments f?om the 

industrialised world. With recent attention to global warming, govemments and industries are 

interested in the potential for carbon sequestration in the developing world. This research suggests the 

nature of the costs that would be borne by the local population if stocks of carbon in the form of 

forested areas were set aside for protection. 

One alternative that seems to resurface periodically with govemments and agencies is the 

potential for fbel switchkg to non-wood sources of domestic tiiel. The next chapter considers the 

wood/non-wood choices and the underlying economic relationships of the choice behaviour. 
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Chapter 4 - The Choice of Energy Sources 

Introduction 

The economics of energy has traditionally been concerned with the stock of energy cesources 

and the econornic activities that depend on the flow of these resources according to Eden, et al 198 1. 

There has been renewed interest in the area of energy economics îs the result of issues raised through 

the current debates regarding global warming and carbon based energy sources. As part of 

international discussions on this topic, the ïntergovenunenral Panel on Climate Change (PCC) 

reviewed and summarised the scientific literature conceming the state of atmospheric science and its 

ability to predict climate change. Their conclusions suggest that the baiance of evidence is titted 

towards global warming being linked to human activity, specifically carbon based sources of energy 

and chemicals. However, there is considerable debate about the degree of certainty that can be placed 

on the extent of climate change and how quickly these temperature changes might occur, see 

Hasselmann (1 997) and Kerr (1 997). 

C h e  (1992) has suggested that an aggressive stance on reducing carbon ernissions on a 

world wide basis is required to avert the consequences of global w a r m i ~ g . ~ ~  The Nationai Academy of 

Science (1991) suggests that the initial reductions in carbon emissions can be achieved at minimal cost 

through the introduction of energy saving products and the correction of pn'cixïg rules of utilities which 

do not reward custorners for saving energy. The next tier of carbon reduction options might include 

increased affore~tation~~ (or reduction in deforestation) and a global carbon permit trading system. 

These latter options would involve higher costs pet unit tonne of carbon but in the case of the permit 

system, carbon reduction activities could be shifled to low (or lower) cost locations. 

The debate concerning poIicy options has moved from academic cucles to larger international 

policy forums. As part of a strategy to reduce greenhouse gases, industrialised countries have been 

seeking to establish a f'ramework for achieving goals set out at the Rio Summit. In an attempt to gain 

more fiexibility in ceaching targets, several industrialised countries, including the United States, 

wanted to bring developing countries into agreements at the Kyoto Swnmit. While this effort was 

unsuccessful, developing countries may be brought into global agreements in the future through a 

globd permit system for carbon. Assuming a generous initiai allocation of permits, developing 

'' Losses in agriculture, property damage Born rising sea levels and reductions in fresh water supplies 
are cited as some of the examples of the potential costs of global warming. 



countries may be in the position "to cash in" on unused credits, energy savings or reductions in carbon 

based fiels. Further, if the system of permit. was linked to carbon sequestration, the land base 

available for afforestation might be also be increased by including developing countries. 

For this reason, the decision making behaviour of households conceming energy needs to t e  

investigated, Much of the developing world, Uicluding the area of concem for this study, Zimbabwe, 

is dependent on wood as  the p r i m q  source of fuel. If households were able to switch to more 

efficient fuek, cetera paribus, economic gains for the country may be captured through selling or 

exchanging credits for capital goods or technology- To investigate the potential for fUe1 switching, a 

dataset from Zimbabwe conceming fuel choices and helwood collection may shed some insight into 

the factors important in Fuel-switching. The overall energy savings that could be achieved through 

fiel switching is not well understood even though initiatives have been mounted by goveniments and 

non-governmental agencies to introduce more efficient stoves and solar cookers. To date, the success 

of these programs has been limited due to "top-down" approaches to program delivery and Iack of 

understanding of the social, cultural and economic factors of fûel choice in the day to day activities of 

rural women, see Agarwal(1986) and Morgan and Moss (1984). 

Fuel Choice in Zimbabwe 

Rural agriculml households in Zimbabwe have a few options regarding potential sources of 

energy. Wood can be collected fiom a number of sites, usually mountains in the surroundhg 

landscape. Alternatively the household may elect to use p d m  or so1a.r energy. As the previous 

chapter of this thesis suggests, the effort involved in collecting wood fiom various sites is an important 

variable in the choice of where to collect wood. [f households are labour constrained, the econornic 

theory of household production suggests there may be some room for substituting fuels and 

reallocating the labour tirne and effort to tasks where the marginal product of labour is higher. This 

chapter is concemed with the factors important in these wood and non-wood fuel choices. 

Wood is the primary source of domestic energy in the rural areas of many Afncan countries 

and Zimbabwe is no exception, Fuelwood is used for cooking mals, heating homes (as the season 

requires), burning bricks, brewing beer and nurnerous other uses as the rural household engages in day 

to day activities. Fuelwood collection is an age old task of women and children. With the evolution of 

- -  - - .- - 

l6 This strategy would result in reducing net carbon emissions until the forest reaches a steady state and 
the decay equals new growth. Altematively, the forest could continue to be used to sequester carbon if 
mature fibre was used in the production of goods which release carbon very slowly. 



the cash ecc'nomy, men may engage in wood collection in order to generate income. in Zimbabwe, 

where the sale of fuelwood is generally prohibited ftom communal lands, men are stil1 o b s e ~ e d  

collecting wood.17 Men were usually observed employing some form of capital good, such as a ca* 

wheelbarrow or bicycle, to transport the wood. 

As füelwood becomes more scarce, people are faced with choices on the energy Iadder. 

Sources of energy are ordered on the basis of energy efficiency and the amount of Iabow required to 

use the source beach and Mearns (1988, p. 242)], These choices include: 

Electricity - perhaps the most convenient source of energy for cooking. Due to cost 
considerations, many households in the high density suburbs will still use wood for 
slow-cooking stews even though an electric stove could be used. Availability will be 
a serious consbaint in rural areas. 

X 

Bottled Gas - must be purchased and access is often restricted because the containers 
are difficuft to transport, 

X 
KerosendParaffin - must be purctiàsed and requires special stoves. Kerosene and 
paraffin is more efficient than charcoal- 

Charcoal - produced in village based industries. Charcoal is a more efficient fuel 
than wood and is Iess variable in terrns of heat prod~ction.~' 

FueIwood - dry fuelwood can be coliected h m  cteared agriculturaf land, communal 
areas, etc. Markets in some areas may be thin or non-existent in some areas. 

Crop Residues, Animal Residues - Iess efficient fuel that requires more care and 
attention while cooking. In the Southern Af3ca.n DeveIopment Community 
(SADCC) region, crop residues are occasionally used as kindling or to supplement 
fitelwood, or sometimes for fast cooking according to Munslow (1988 p.13) These 
residues have important alternative uses. Crop residues can be used as animal fodder 
and animal droppings are a source of manure for garden plots. 

HousehoIds may go up or down the ladder depending on prices, labour availability and cash 

constraints. For instance, a household with extremely limited cash reserves may be forced to use less 

-- - - . - .- . - - 

37 Campbell and Mangono (1994) report that purchashg fuelwood is common in urban areas. The 
source of this wood is commercial fming  areas and resettlement areas where the property rights 
aliow for the sale of fuelwood. 

Charcoal is not widely used or manufactured in Zimbabwe. It is more common in sub-Saharan 
Afiica and Sahel countries. 



wood and more agricuItural residues when fuelwood becomes very scarce. In the previous chapter, the 

choices and substitutions that households make were formally modelled in the context of a household 

production mode1 where the household allocates labour and resources to agriculture, collecting 

fuelwood and the provision of other goods and services. In this chapter, the analysis is expanded to 

consider the problem of wood and non-wood choices. The idea of an energy ladder fits in the general 

framework and, as Campbell and Mangano (1994) have show,  households ofien skip many m g s  on 

the ladder in tirban areas of Zimbabwe. 

in nuai areas, access to many of these options such as electricity and bottled gas may be very 

limited. The ladder may consist of only three or four rungs. At the bottom, agricultural residues such 

as dung, Cotton stalks and maize cobs may be used exclusively or in combination with fueiwood, the 

next m g .  Pa&i and solar power would complete the rural energy ladder. Both sources of energy 

involve an initiai fixed cost with the investment in the p d m  stoves and solar panels. Use of  paraffin 

involves an on-going operating cost with the purchase of fiels. Solar panels may involve maintenance 

and repair costs over the Iife of the panels. 

The idea of an energy ladder is compatible with the household production h e w o r k .  

Restating the fmt order conditions from the previous chapte- the household, in choosing rungs of the 

[adder, maximises utility if it sets the ratio of marginal utilities for each pair of consumption goods 

equal to the ratio of the market price of the goods; it stays within its budget constraint and operates on 

its production fiontier; it produces the optimal combination of goods; and it allocates variable factors, 

labour, purchased hels and fuelwood, eficiently amongst potential uses. However, the market for 

fùelwood is largely non-existent in rural areas due to prohibitions on the sale of wood collected in the 

communal areas. As a result, the demand for bels is not easily modelied as a system of demand 

equations. hstead the problem of choice of energy source can be approached as a nested discrete 

choice mode1 where a number of interrelated choices are modelled. 

A Mode1 of Fuel Choice 

As part of the fuelwood colIection study described in the previous chapter, households were 

asked about the various energy sources they use on a day to day basis. In the two study areas in the 

Mutoko Communal Area, households were entirely dependent on fuelwood. Only in the Dandara 

study site in Murewa did households indicate that they regularly used non-wood sources dthough 

fueIwood is the prirnary source of domestic energy for most households for 90% of the sample (n=99). 

The various sources of energy used in the Dandara site are Iisted in Table 4 - 1. Households may use 



one or more sources of energy in their day to day activities. Following the harvest of the maire cmp, 

there is an abundance of maize cobs which c m  be used to supplement the household's wood supply. 

Though not a favoured source of fuel, maize cobs are readily available near the homestead. Women 

reported in discussions that the cobs burn too quickly and produce a lot of smoke and ash. Dung is 

used but it is not used as wideiy as it is in other areas of M c a  or Asia- ïhis fuel is most often used by 

households where the woman responsible for collecting fiels and cooking meais is very old and less 

agile. 

The use of p d i  and solar panefs is not very cornmon, but where it is, it is used almost 

exclusively by the household. In the case of paraffin, there is an initial investment in the stove and the 

purchase of the fuel, Solar panels involve a higher initial capital cost with only minor operating costs. 

The "other" category included agricultural residues such as cotton staiks and otd mango trees fiom an 

unproductive orchard. 

For the purposes of modelling household choices, it is necessary to categorise choices in 

binary terrns. It was decided that households that use wood, maize cobs and dung would be 

categorised as using wood (wood = 1 ) and if the household uses paraffui or soIar panels, then the 

household was considered non-wood. Thus, the 39 households that use cobs and the 17 that use dung 

are hcluded in the 9 1 fuelwood households. 

Table 4 - 2 

Sources of Domestic Energy Used in the Dandara Study Site 

Source of Energy Num ber 

(n=99) 

Fueiwood 

Maize Cobs 

Dw4 
Paraffi 

SoIar Paneis 

Other 

In the previous chapter, the choice of sites fiom which wood might be collected was 

explained in part by the calories required to visit each site, by the perceived abundance of good quality 

firewood (species known as muunze in the local dialect), the trip taking the collecter past the homes of 



friends and there being good places to rest dong the way to the site. This mode1 expIained the 

variation in the site choices of the households fiom Nyamakope and Katiyo study areas in the Mutoko 

Communal Area reasonably welI. In Dandara, other choices might be available to households. One of 

the key difletences between the Dandara study area, with regard to fiel choices, and the Mutoko areas 

is the number of options which are perceived to be available to househoIds. 

The choice between wood and non-wood sources was thought to be dependent on socio- 

economic variables such as age, cash income levels (income for the household and on a per person 

basis), total income variables (cash income plus the estimated value of gifts h kind remittances) and 

wealth estirnates (measured for the household and on a per person), as well as the number of male and 

fernaie adult persom in the household. Clearfy some of these variables are likely to be collinear, so 

some experimentation was necessary to fmd the set of variables which explained the woodlnon-wood 

choice the best. Fuelwood collection site choice was modelled as being some fùnction of the effort 

involved in travelling to the site (whether summarised as an effects code for diffrculty of the trip, 

calories or t h e )  and attributes of the site. This irnplies a nested structure of the form of Figure 2. 

Fuel Choices  

I 1 
Non-W ood site1 2 3 4 5 6 7 8 9 IO I l s i t e 1 2  

Cho ice 

Dandara Study Site, Zimbabwe 

Figure 2 should not be interpreted as the individual making a sequential choice concerning 

füels and then if wood is chosen, a site is chosen. instead, the nested structure is used to account for 

the potential that there is a hi& degree of correlation arnongst the random error terms. htroducing the 

non-wood choice into the choice set of sites might alter the probabiIity of choosing a particular site 

and this would be a violation of the Independence of helevant Alternatives (iiA) assurnption 



WcFadden (1981), MaddaIa (1983) or Morey (1994)l. To avoid this problem, a nested structure was 

developed where the probability of an individual choosing alternative i is: 

( 38 ) P i,= P(il w) P(w) 

where P( i 1 w ) is the probability that an individual chooses alternative i conditioned on choosing the 

mode, w, for wood and non-wood he l  choices. If the error terms are distributed identically and 

uidependently as a generalised extreme value distribution, then the probability of Mr where some of the 

idtematives will be collection sites will be: 

( 39 1 

where V, is the conditional indirect utility associated with collecting wood fiom site i in mode w, 

cr, is a parameter that measures the degree of substitution (or the inclusive value) between the 

various modes, 

n is the number of sites in mode w, 

T is the number of modes. 

If a,,, = 1 for al1 w modes, equation (39) collapses to equation (34 of the previous chapter) which is a 

flat multinomial logit model. 

The choice problem can be modelied as: 

choice of site i through 12 or non-wood J9 = f {auveIs costs (as niearured by distance, tirne 

or calories), mailability of the species good for fUelwood (eflects coda for muunze, rnupficti. 

rnunhondo and other types offielwood), other site attributes and demogtaphic variables) 

The individual will choose site i if the utility is greater than the utility fiom the other sites or the non- 

wood option. Travel costs, the availability of fiielwood and other site attributes are alternative specific 

or specific to each collection site. For the non-wood option, the travel costs will be zero. Paraffin and 

solar energy do not involve one or more trips each week requiring significant effort. Usually 

households wilI purchase a supply of paraffin with other groceries and supplies when visiting the 

39 Due to the lack of variation in data, it was necessary to reduce the number of alternatives in order to 
estimated a nested model of choice. 



nearest commercial centre. Clearly the availability of fiielwood and other site attri'butes wiil be zero 

for the non-wood option. The choice between wood and non-wood will be influenced by the 

demographic or socio-economic characteristics of the individuais. 

The mode1 presented in Figure 2 can be estimated by a Maximum Likelihood Method where 

the log Iikelihood fùnction is def ied as: 

where h is a househoId in the total number of H househotds, 

i subscript denotes the alternative 

w is the mode. 

Assurning an additive form of the indirect utility tùnction, the matrix X is the site attributes 

and socio-economic characteristics of the households. The vector B is estimated using maximum 

likelihood techniques such that the log Iikelihood fiuiction is maxirnised. 

in this nested mode1 presented in Figure 2, there is only the one choice under the non-wood 

mode and twelve site choices under the wood mode. The size of the choice set was determined by 

examining how many households had gone to particuiar sites. An ad hoc mle of five visits or more 

was used to select the choice set. This effectively reduced the nurnber of sites fiom nineteen to 

thirteen. 

Estimation Results 

Nested models are sometimes dificult to estimate. The criteria for grouping choices is the 

researcher's belief that the random error terms for a group of choices may be correlated. Often the site 

attributes associated with the group of sites may display a fair degree of collinearity as well. For this 

reason, rdatively simple models with a few variables were estùnated since adding parameters often 

Ieads to problems of collinearity. 



The results of the eleven models, estimated using a Full information Maximum Likelihood 

method, are presented in Table 4 - 2. Different rneasures of travel costs, site attribute infomation and 

socio-economic variables were used in these models- Thinking about each of these categories of 

variables, there are a senes of hypotheses that one can formulate conceming these variables. Travel 

costs, whether measured in terms of time required to wallc to the site," caIones expended to get to the 

site, or perceived dificulty rating:' should be an important factor in selecting a site. As the costs of 

choosing a particular site increase, the household would be Iess Iikely to choose a particular alternative 

and one might expect a negative sign on the estimated coefficients. Results fiom the last chapter 

suggest that attributes such as the availability of good quality fuelwood and amenities of the joumey 

would be positive influences on the choice of particular sites. Dernographic variables were thought to 

have an effkct on the wood versus non-wood choice. For instance, variables such as income (cash 

income, the value of g ih  in kind kom farnily, etc.), age, wealth, household size, or number of women 

or men in the household may have an effect. Household income and wealth, especially measured on a 

per person basis, is likely to have a positive effect on switching to non-wood fuels, whereas an 

increased nwnber of women in the household is likely to have a negative effect. Households with 

more women are less likely to be labour constrained. The effect of age is likely to be negative with 

older respondents being less likely to adopt new technologies such as solar power. Households with 

more adult males living at the homestead have found economic activities in the rural areas otherwise 

there is a tendency for males to migrate to the cities. 

Due to the dificulties of estirnating nested models, the models in Table 4 - 2 do not contain 

the effects code variable Muunze 3" or trip amenity dummy variables such as friends or resting places. 

It is likety that some collinearity exists between some of the variables. The tolerance for colhearity in 

the computation of the covariance rnatrix seems to be less for nested models cornpared with flat 

multinomial Iogit models of the previous chapter. 

In estirnating a nested logit model of the fom presented in Figure 2, it is necessary to restrict 

one of the inclusive values, in this case T-,- , to one and esthnate T- as part of the model. If the 

T- is not significantly different fkom one, then the model collapses to the flat togit mode1 of the 

previous paper. The estimated coefficient on T,, significantly different fiom one in models 4, 5 and 

11. This suggests there is some merit in explorhg choice behaviour in this bmework. 

T h e  and calories were scaled in order for the variables to have a mean approximately centred on 
one. 
4' Effects codes were set up for the perceived difficulty of the trip to a site. DifficuIty 1 is an easy trip; 
Difficulty 2 is a moderate trip; Difficulty 3 is a difficult trip. DifficuIty 3 has been dropped from the 
regression and is the cornparison point. 



TabIe 4 - 2 
Estimation Results 

Variable Name Parameter t statistics 
Estimate 

Model 1 

Time 

Total ïncome 

Ld 

Model 2 

Time 

Age 

L o d  

Mode1 3 

Calories 

Total Income 

Mode14 

Calories 

Interaction tenn for Total h o m e  and 

presence of the Husband 

Lod 

Mode1 5 

Calories 

Wealth 

= w c d  

Mode1 6 

Difficulty 1 (easy trip) 

Difficulty 2 (moderate trip) 

Total income 

=,, 

42 Muunzel and Muunze2 were recoded and the b a i s  for cornparison is Muunze3 (coded -1) 
representing the level of moderate to plentifhi rnuunze. 

66 



Model 7 

difficuity 1 (easy trip) 

difficulty 2 (moderate trip) 

Interaction term for Cash incorne and 

nwnber of adult women 

=aiood 

Mode18 

Tirne 

Muunze 1 (exhausted) 

Muunze 2 (sparse) 

per person househoId income 

~ w o o d  

Modet 9 

calories 

Muunze 1 (exhausted) 

Muunze 2 (sparse) 

per person household income 

=wood 

Model 10 

dificulty 1 (easy trip) 

dificulty 2 (moderate trip) 

Muunze 1 (exhausted) 

Muunze 2 (sparse) 

per person household income 

fd 

Mode1 11 

dificulty 1 (easy trip) 

dificulty 2 (moderate trip) 

Muwize 1 (exhausted) 

Muunze 2 (sparse) 

Number of Adult Males in Household 

=m#d 

' Indicates that the estirnated coefficient is significantly different from zero at a = 5% . . 
Indicates that the estimated coefficient on r,, is significantly different fiom one at a = 5% 



The esthated coefficients on the variables of calories and time are significant in the simple 

rnodels of 1 through 5. However as more variables are added, such as in mode1 8 and 9, the estimated 

coeficients on rime and calories become insignificant suggesting there may be collinearity arnongst 

the alternative specific varaibles. With the trip difficulty, only the estimated coefficient on the variable 

Dificulty 2 proved to be significant in these regressions. n i e  estimated coefficient on Difficulty 1 is 

consistently negative and while the coefficient is not significant, the sign is still of interest. The sign 

might be explained by considering that most of the sites that are easy to travel to by the people in 

Dandara are aiso depleted of wood. While it is largely speculative, the switching of signs between 

Dificulty 1 and Difficulty 2 (rnoving fiom an easy trip to a moderate trip) rnay indicate a threshold 

level has been reached where more accessible sites are exhausted and less accessible sites have 

fuelwood available. To explore the potential threshold effecc interaction terms between availability 

were used one at a t h e  in a senes of nested choice models similar to the models in Table 4-2. It was 

found that the interaction term between a moderate trip combined with more muunze was positive and 

significant. The other interaction terms were ùisignificant. A more general indicator of fuelwood 

availability than the specific species chosen may yield more insights. 

Finally even though the socio-economic variables, including interaction terms, were not able 

to exphin the woodhon-wood choice at any high level of significance, the basic rnodelling framework 

of energy choice seems to have merit. The problem of insignificant coefficients on woodhon-wood 

choice may simply be the result of the relatively low number of non-wood users in this dataset. in a 

related vein, there may not be not enough variation in the data to mode1 &el choices. 

Considerable work remains to understand the full econornic dimensions of fuel switching in 

this study area. It was interesting to note that per person household income and the number of males 

in the household were positive though not highly significant factors in fuel-switching. More research 

is required before strong conclusions can be made about strategies for encouraging households to 

switch to more efficient fuels such as paraffin or solar power. 

For agencies concerned with reducing carbon emissions in the third worid, there remains 

considerable scope for research. At the present tirne, it is not well understood why some households 

adopt new fuel5 but this methodology appears to hold some rnerit. It may be that the initial hypothesis 

of household income and number of males in the household as it is tied to rural deveIopment are 

critical factors in the choice of fuels 



This study has raised some interesthg and important questions. If it is determined that 

variables such as income are the cntical factor in the adoption of fiels such as solar energy, the 

strategy rnay be to promote rival devetopment through the present system of governmental and non- 

govemental organisations (NGOs). The current thrust of the NGOs has been to encourage the 

development and investment in the rural micro-enterprises (labour intensive, capital-saving srnaIl 

business or CO-operative ventures). Otherwise direct provision of solar panels may be required to 

achieve lower carbon emission results. Presumably promoting rural development in general may 

promote a higher level of social welfare than the direct provision of a cornmodity and perhaps even 

Iess costly- However, the empincal resuIts are simply too tentative at this time to base any policy 

initiative. 

Finally, programs to introduce aiternative fuels must take into account the implications for the 

work loads that women currently shoulder. Fuel co1Iection is just one activity in the household 

production process. The effort involved in travelling to a particular site, whether measured in terms of 

tirne, calories or dificulty, is a factor in site choice for the household. If the alternative fuel used for 

domestic purposes requires considerable effort to use or maintain, then the fuel will be rneasured 

against the effort expenditures of wood collection. 
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Chapter 5 - Summary and Conclusions 

These studies were undertaken in an atternpt to test the limits of applicability of direct and 

indirect non-market valuation techniques such as contingent valuation and travei cost models on a 

cross-culturai basis with Aboriginal peoples in Canada and with the Shona in a rural area of north- 

eastern Zimbabwe. A Iirnited number of contingent valuation studies have been underCaken in the 

context of a developing country" with even fewer studies that target the views of Aboriginal peoples 

in North America. A very limited number of studies have employed indirect methods for use in a 

developing country in the pubIished Iiterature. These three papers represent an atternpt to remedy 

these gaps in the literature. 

Applied work in a cross-cultural setting requires more t h e  and perhaps a greater sensitivity 

to potential sources of bias that can emerge due to cultural differences. Economists tend to have less 

experience than other disciplines in the social sciences in this regard. To this end, the research 

presented has benefited greatly 6om the expertise of other disciplines through interdisciplinary 

committees that have suggested directions for research such as Adamowicz et al (1998) which 

influenced many of the questions considered in the second chapter. As well, the adoption of 

participatory research techniques added in the developrnent of research questions and a househoId 

survey that was acceptable to the researcher and to the people in the community in the third and fourth 

chapter. 

The investigation of these research questions has probably lead to the identification of more 

unanswered questions than fm conclusions. For instance, it would appear that for goods which are 

not enveIoped in cuItural taboos, it is possible to design a betievable scenario that simulates a market 

for an environmental improvement. However, selecting a good which is more central to the betief 

systems of a First Nations people and testing whether trades can be completed remains to be 

attempted. Further, the roIe of property rights in the contingent valuation rnethod remains as a 

problern to be dealt with in future studies. A number of Aboriginal respondents were unwilling to 

make a trade-off in terms of community cesources or personai resowce because they felt that 

governments have a responsibility for restoring the fishery.& 

'' See citations in Adamowicz et al (1998) and Graham et al (1997) concerning the use of contingent 
valuation studies in developing couritries, 
44 Hatton MacDoanId et al (1995) identified through debriefing questions the perception that 
governments being responsible for restoring the fishery as a potential reason for the Iower mean 
willingness to pay of Aboriginal respondents. 



Both the Aboriginal and Non-Aboriginal population demonstrated a strong preference for 

gmup decision making. Currently, this type of decision making structure is not used in contingent 

valuation stuclies. Further, testing of this decision making structure is warranted to ensure that the 

manner in which decisions are made does not lead to over-estimatuig (or possibly under-estimating) 

the willingness to pay. Finally, satiation appeared to be an issue for both the Aboriginal and Non- 

AboriginaI respondents but a disproportionate number of non-Aboriginal households indicated that 

they were at a satiation point in terms of use value of the resource. 

indirect methods which employ behavioural data can be used to probe the problem of 

t'elwood colIection. Each household faces different costs and experiences different benefits in 

choosing particular sites. In nual areas where labour markets are thin, the value of an individual's 

t h e  is difficult to measure in monetary tenns. Caloric expenditure is one way to view the opportunity 

cost of collecting fuelwood. The welfare measures, expressed in terms of calories, provides an 

estimate of the resource outlays by the household that might occur with the closure of particular 

collection sites. These techniques and empirical results will be usefül for policy makers considering a 

problem such as setting aside protected areas and weighing up the interest of different resource users 

such as local people versus mining interests. 

A choice approach has some potential in the investigation of fuel-switching. Economic 

factors such as income measured on a per person basis and the number of males present in the 

household were positive but onIy marginally significant factors in the choice of fiels. With the 

prospect of global wanning and industrialised countries seeking Iow cost means of reducing carbon 

emissions, there will be a great need to explore the economic relationship underlying hel choices. 

References 

Adamowicz, W., Beckley, T., Hatton MacDonald, D., Just, L., Luckert, M., Murray, E., and W. 
Phillips (1998). "ln Search of Forest Resource Values of Aboliginal Peoples: the Applicability 
of Non-market Valuation Techniques". Societv & Natuml Resources 1 1 5  1-66. 

Graham, L., W. PhiHips and K. Muir-Leresche (1997). "Ernpirical Approaches to the Valuation of 
SmaIl Wildlife in Communal Areas in Zimbabwe". Department of Rural Economy, University 
of Alberta Staff Paper 97-04 

Hatton MacDonald, D., W. Adamowicz, T. Beckley, L. k t ,  M. Luckert, E. Murray and W. Phillips 
(1995). "An investigation of Issues in Resource Valuation with Aboriginal People in La 
Ronge, Saskatchewan". Project Report. 



TEXT IN CAPITAL LETTERS ARE REMlNDERS FOR YOU, THE SLRVEYOR - DONT READ THIS 
OUT TO THE SURVEY RESPONDENT - YOU'LL SOUND SILLY! 

Hi, I'm . I'm suweying about attitudes and opinions of the people in the La Ronge area 
about f~hing. Here is a letter fi-om the research cornmittee explainhg what this research is about. HAND 
RESPONDENT LETTER ON UNIVERSITY LETTERHEAD. 

The s w e y  wiIl help researchen understand how people make decisions and place values on naturai 
resources. 1 will ask you a number of questions about how important presewing and possibly increasing 
fish stocks are to you. 1 will then ask a number of foIlow-up questions. ïhere are no right or wrong 
answers in this survey. 

Your answen to these questions wili be treated confidentially. Please take your t h e  answering these 
questions because yout answers matter. 

Lois Jordan from the Lac La Ronge Indian Band or Dada MacDonald f?om the University of Alberta will 
be callhg a few people tomorrow to check that this interview was completed in a courteou manner. I 
would appreciate if you would give me your f i  name and phone number. 1 wilI tear off this sheet from 
the rest of the survey so your fust name will not be associated with your answers, PLACE FRONT 
SHEET AND SIGNED LETTER IN SEPARATE ENVELOPE. 

First Name: Phone: 
or house number if no phone 

G O  TO QUESTION 2 IF PERSON IS WILLMG TO ANSWER SURVEY 

ONLY iF THE RESPONDENT REFUSES TO ANSWR THE SURVEY AM) DOESN'T VOLUNTEER 
A REASON, ASK THE FOLLOWING: 

Q. I I f  you don't mind, 1 would like to know why yo?i do not want to answer this survey. 

RECORD REASON 



Q. 2 Some studies of the Lac La Ronge fshery Say that the number of lake trout might be low compared 
to t&e p a n  Sport tishermen have ako said that the number of lake mut seem to have decreased. 
The stocks of lake trout can be left alone or attempts can be made to increase the number of Iake 
trout. How do you thùik this decision should be made? 
CHECK OFF ONLY ONE 
a- - by referendum - everyone votes for an option and the option with the rnost votes wins 
b- - a group decides for the comrnunity. The group might include biologists and resource 

users such as outfitters, commercial fisherrnen, Band members and other interested 
individuais fiom the area 

- you don? know 
d- - RESPONDENT REFUSES TO ANSWER QLESTION 
e- - other? 

IF "a", "c" or "e" GO TO Q. 4 
IF "b" GO TO Q. 18, page 8 
IF "d" GOTOQ.3 

Q. 3 Did you rehse to answer this question because you think: 
TICK O f f  ONE OR MORE ANSWERS 

a - the provincial government makes the rules for fshing and it doesn't matter 
what people in the commuaity think 

b- - this issue is too controversial 
C- - you don? know 
d- - RESPONDENT REFUSES TO ANSWER QUESTION 
e- - othef? 



Q. 4 Here are different options for increasing the number of Iake trout in the main lake. These options 
will cost the cornmunity approximately the sarne amount. 1 will read these three options out loud and then 
ask you to pick the one you would support, 

Option A - Restocking Program 

Trout eggs or young trout could be put in good spawning spots in the main Iake of Lac La Ronge. 
Extensive restocking over five years could increase the stocks of lake trout, 

Option B - Restricting Sport Fishing 

To allow the stocks of lake trout to recover, the daily sport fishing limit for Iake trout could be 
significantly decreased to one lake trout under 26 inches and a possession limit of two lake trout. 
The daily Iimit and possession lirnit for ail other species wouId stay the sarne. 

Option C - Restricting the Commercial Fishery 

To allow the stocks to recover, the overall quota for Iake trout could be decreased substantially. The 
quota for other species, such as whitefish, waileye, northem pike, and burbot, would stay at 
relatively the same level as 1994 species quota. 

With each of these options, the number of trout in the lake will be watched carefülly to see if the 
program is working. Over time, these options have the potential to restore the stocks of Iake trout to 
ievels o b s e ~ e d  in the past. 

Which of îhese options do you prefer? CHECK OFF ONLY ONE 
a- - Option A - Restocking 
b- - Option B - Restricting the sport fishery 
- Option C - Restrkthg the commercial fishery 

d- - Leave things as they are 
e- - you don't know 
f. - RESPONDENT REFUSES TO ANSWER QUESTION 

NOTE TO MTERVIEWERS: RESPONDENTS MAY WANT A COMBINATION OF OPTIONS - 
PLEASE RECORD LMDER "g. other?". IF TWE COMBINATION iNVOLVES RESTOCKING GO TO 
Q. 6. IF THE COMBINATION DOES NOT W O L V E  RESTOCKMG, THEN GO TO QI 10 IF 
RESTRICTMG SPORT FISHING IS MENTIONED FIRST OR GO TO Q. 14 IF RESTRICTING 
COMMERCIAL FISHMG IS MENTEONED FIRST. IF RESPONDENT WANTS SOMETHING ALL 
TOGETHER DEFERENT, RECORD AND GO ONT0 Q. 6. 

rF "f' GO TO Q. 5 
iF "a" or "e" GO TO QI 6 
IF "b" GO TO Q. IO, p. 5 
IF "c" GO TO Q. 14, p. 6 
IF " d  GO TO Q. 32, P.13 



Q. 5 Did you refbse to answer this question because you think: 
TICK OFF ONE OR MORE ANSWERS 

a - none of these options will solve the problern 
b- - the fishery is too important to the local economy to restrict 
Co - the stocks are too low to tecover 
d- - you don? believe trout stocks are low 
e- - you don't know 
f. - RESPONDENT REFUSES TO ANSWER QUESTION 
g- - other? 

Q. 6 A volunteer conservation group could handte the restocking if there is enough local support. At 
least 50% of the households in the La Ronge area woutd have to be willing to pay % per 
household for the restocking program to go ahead. If necessary, the volunteer conservation group 
wiI1 mise any additionai h d s  required. Would you be willing to make a one-time contribution of 
$- to be used for restocking Lac La Ronge with lake trout? Remember, if you say yes, you 
are saying that you are willing to contribute $ on behaif of your household and you recognize 
that your household would have less money to spend on groceries and other bills. CHECK OFF 
ONLY ONE 

a. yes 
b* - no 
- you don't know 

d- - RESPONDENT REFUSES TO ANSWER QUESTION 

IF "a" GO TO Q. 7 
IF "b" GO TO Q. 8 
IF "d" GO TO Q. 9 
IF "c" GO TO Q. 32, p.13 

Q. 7 Were you willing to contribute $ because: TICK OFF ONE OR MORE ANSWERS 
a- - you ofien give to good causes 
b- - you believe fish stocks are important 
- saying yes rneaas fish stocks are important without actually having to pay this 

amount 
d- - increasing fish stocks might benefit your family 
y you would like to do your fair share 

f . -  you don? know 
g- - RESPONDENT REFüSES TO ANSWER QUESTION 

Q. 8 Did you Say you were not willing to contribute S because: 
TICK OFF ONE OR MORE ANSWERS 

a- - this arnount is too much but you would be willing to volunteer your tirne or give a 
srnalier amount 

b- - you already pay enough in taxes or give enough to char@ 
C- - the govenunent should pay the fi11 cost of restocking the lake 
d- - the sport fishermen or the commercial fishennen should pay restocking costs 



e- - the qualiîy or the taste of the fish has been decreasing over tirne f. - you don't know 
g- - RESPONDENT REFUSES TO ANSWER QUESTION 
h- - other? 

Q. 9 Did you r e k e  to answer this question because: 
TlCK OFF ONE OR MORE ANSWERS 

a -  it's wrong for conservation to be dependent on &ing money locally 
b. - you don't feel comfortabIe talking about this - there must be some sort of catch 
C- - you already pay enough in taxes or give enough to charity 
d- - you don't know 
e. - RESPONDENT REFUSES TO ANSWER QUESTION 
f- - other? 

Q. 10 Lower sport fishing limits are likely to be more effective in restoring fish stocks over tirne, if there 
is more emphasis on educating fiheimen about the new limits and more enforcement of the lirnits. 
A volunteer conservation group is wiiling to organize making up Ieaflets on the new Iimits and 
buying equipment for conservation officers to use in catching poachers. For this project to go 
ahead, at least 50% of the residents of the La Ronge area would need to be willing to make a one- 
tirne contribution of S per household. If necessary, the volunteer conservation group will 
raise any additional fun& required. WouId you be willing to make a one-time contribution of 
$- to be used for education and enforcement? Remember, if you say yes, you are saying that 
you are willing to contribute $ on behalf of your household and you recognize that your 
household would have less rnoney to spend on groceries and other bills. 

CHECK OFF ONLY ONE 
a. - yes 
b- - no 
Ce - you don? know 
d- - RESPONDENT REFUSES TO ANSWER QUESTION 

iF "a" GO TO Q. 11 
IF "b" GO TO Q. 12 
IF "d" GO TO Q. 13 
IF "cl' GO TO Q. 32, p.13 

Q. I l  Were you willing to contribute S because: 
TICK OFF ONE OR MORE ANSWERS 

you often give to good causes 
you believe fish stocks are important 
saying yes means fish stocks are important without actually having to pay this amount 
increasing fish stocks might benefit your family 
you would like to do your fair share 
you dont know 
RESPONDENT REFUSES TO ANSWER QUESTION 
other? 



Q. 12 Did you say you were not willing to conmibute $ because: 
TICK OFF ONE OR MORE ANSWERS 

a. - this amount is too much but you would be willing to volunteer your tirne or give a 
smaller amount 

b- - you already pay enough in taxes or give enough to charity 
C- - the goverment should pay for this 
d- - sport fishermen or commercial fishermen should pay the cost 
e- - the qudity or the taste of the f ~ h  has been decreasing over tune 
f . -  you don? h o w  
g- - RESPONDENT REFUSES TO ANSWER QUESTION 
h- - other? 

Q. 13 Did you refuse to answer this question because: 
TICK OFF ONE OR MORE ANSWERS 

a- - it's wrong for conservation to depend on raishg money Iocally 
b- - you don? feeL cornfortable talking about this issue - there must be some sort of catch 
- you already pay enough in taxes or give enough to charity 

d- - you don? know 
e- - RESPONDENT REFUSES TO ANSWER QUESTION 
f . -  other? 

Q. 14 To reduce pennanently the number of lake trout caught by commercial fishermen, a volunteer 
conservation group is wiiling to organize the purchase of the quota for lake trout f?om the 
fishing CO-operative. At least 50% of the residents in the La Ronge area would need to be 
willing to make a one-time contribution of $ per household for the project to go ahead. I f  
necessary, the volunteer conservation group will raise any additional fùnds required. Would you 
make a one-tirne contribution of S to be used for permanently reducing the commercial 
f~h ing  quota for lake trout. Remember, if you say yes, you are saying that you are willing to 
contribute $ on behdf of your household and you recognize that your household would 
have less money to spend on groceries and other bills. CHECK OFF ONLY ONE 
a- - yes 
b- - no 
- you don? h o w  

d- - RESPONDENT REFUSES TO ANSWER QUESTION 

IF "a" GO TO Q. 15 
iF "b" GO TO Q. 16 
IF I1dl' GO TO Q. f 7 
IF "c" GO TO Q, 32, p. 13 



Q. 15 Were you willing to conttïïute $ because: 
TICK OFF ONE OR MORE ANSWERS 

- you often give to good causes 
b- - you believe f i h  stocks are important 
C- - saying yes means fish stocks are important without actuaily having to pay this amount 
d- - increasing fish stocks might benefit your family 
e- - you would Iike to do your fair share 
f. - you dont know 
g- - RESPONDENT REFUSES TO ANSWER QüESTION 

Q. 16 Did you Say you were not willing to contribute $ because: 
TICK OFF ONE OR MORE ANSWERS 

a- - the goverment should just reduce the quota 
b- - this amount is too much but you would be wiIling to volunteer your t h e  or give a 

s m d e r  amount 
C. - you already pay enough in taxes or give enough to charity 
d- - sport fishermen or commercial fishermen should pay cost 
e. - the quality or the taste of the fish has been decreasing over tirne 
f. - you don? know 
g. - RESPONDENT REFUSES TO ANSWER QUESTION 

Q. 17 Did you refùse to answer this question because: 
TICK OFF ONE OR MORE ANSWERS 

a. - it's wrong for conservation to be dependent on raising money locally 
b. - you don? feel cornfoctable talking about this issue - there m u t  be some son of catch 
- you aiready pay enough in taxes or give enough to charity 

d. - you don9 know 
e+ - RESPONDENT REFUSES TO ANSWER QUESTION 
f. - other? 



Q. 18 Here are different options for increasing the number of lake trout in the main Me. These options 
will cost the community approximately the same amouut- 1 wifl read these three options out Ioud 
and then ask you to pick the one you would support. 

Option A - Restocking Program 

Trout eggs or young trout could be put in good spawning spots in the main lake of Lac La Ronge, 
Extensive restocking over five years could increase the stocks of lake trout. 

Option B - Restricting Sport Fishing 

To allow the stocks of lake trout to recover, the daily sport fishing Iimit for lake trout courd be 
significantly decreased to one lake trout under 26 inches and a possession Iimit of two lake trout. 
The daily limit and possession limit for al1 other species will stay the same. 

Option C - Restricting the Cornmerciai Fishery 

To aliow the stocks to recover, the overd1 quota for lake trout could be decreased substantially. 
The quota for other species, such as  whitefish, walleye, northem pike, and burbot, would stay at 
relatively the same level as 1994 species quota. 

With each of these options, the number of trout in the lake will be watched caretiilly to see if the 
program is working. Over tirne, these options have the potential to restore the stocks of lake trout 
to levels observed in the past. 

Earlizr you said you thought a decision making group shouId decide how the f ~ h e r y  shouid be 
restored. Quite often decision making groups consult with the public and ask people what they 
think of particular options. If you were asked which of these options you like the most, which one 
would it be? CHECK OFF ONLY ONE 

a- - Option A - Restocking 
b. - Option B - Restricting the sport fishery 
C. - Option C - Restncting the commercial f ~ h e y  
d- - Leave things as they are 
e- - you dont know 
- RESPONDENT REFUSES TO ANS WER QUESTION 

go - otfier? 

NOTE TO INTERVIEWERS: RESPONDENTS MAY WANT A COMBINATION OF OPTIONS - 
PLEASE RECORD UNDER "g. other?". IF THE COMBMATION PIVOLVES RESTOCKMG GO TO 
Q. 20. IF THE COMBMATION DOES NOT MVOLVE RFSTCOCKMG, THEN GO TO Q. 24 IF 
RESTRiCmG SPORT FISHMG IS MENTIONED FiRST OR GO TO Q. 28 IF RESTRICTMG 
COMMERCIAL FISHNG IS MENTIONED FIRST. IF RESPONDENT WANTS S O ~ T H M G  ALL 
TOGETHER DIFFERENT, RECORD AND GO ONT0 Q. 20. 

IF "fi GO TO Q. 19, p.9 
IF "a" GO TO Q. 20, p.9 
ïF "b" GO TO Q. 24, p. 10 
IF "c" GO TO Q. 28, p. 12 
ïF "dH GO TO Q. 32, p. 13 



Q. 19 Did you refuse to answer this question because you think: 
TICK OFF ONE OR MORE ANSWERS 

a - -  none of the options will solve the problem 
b- - the fishery is too important to the Iocal economy to restrict 
C- - the stocks are too low to recover 
d- - you don't believe trout stocks are low 
e- - you don't h o w  
f . -  P&SPONDENT REFUSES TO ANS WER QUESTION 
g- - other? 

Q. 20 The decision making group suggests that the restocking program will cost about $ per 
household. A volunteer conservation group is willing to CO-ordinate the project and if necessary 
raise any additional fùnds required. Before going ahead with this investment, the decision making 
group would like to know if people in the La Ronge area are in favour of this project Remember 
this money could also be used in other local programs or projects. With this information, would 
you support investing $ per househoid to be used for restocking Lac La Ronge with lake 
trout? CHECK OFF ONLY ONE 

a. - yes 
b. - no 
- you don't know 

d- - RESPONDENT REFUSES TO ANSWER QUESTION 

IF "a" GO TO Q. 21 
IF "b" GO TO Q. 22 
IF "d" GO TO Q. 23 
IF "c" GO TO Q. 32, p. 13 

Q. 21 Would you support this investrnent because: 
TICK OFF ONE OR MORE ANSWERS 

a- - you oflen give to good causes 
b* - you believe fish stocks are important 
- your support means fish stocks are important without actually having to pay this 

amount 
d- - increasing fish stocks might benefit your family 
e. - you would Iike to do your fair share 
f- - you dont know 
g. - RESPONDENT REFUSES TO ANSWER QUESTION 
h- - O ther? 



Q. 22 Did you not support ttiis investment because: 
TICK OFF ONE OR MORE ANSWERS 

there are more important things to invest in 
this amount is too much but you wouId be wiiling to volunteer 

your tirne or give a smalIer amount 
the govermnent should pay the tuIl cost of restocking the lake 
the sport f~hermen or the commercial fishemen should pay restocking costs 
the quality or the taste of the fish has been decreasing over t h e  
you dont know 
RESPONDENT REFUSES TO ANSWER QUESTION 

other? 

Q. î3  Did you refuse to answer this question because: 
TICK OFF ONE OR MORE ANSWERS 

a- - money should not enter into this 
b- - you don? feel cornfortable with this question - there must be a catch 
- you already pay enough in taxes or give enough to charity 

d- - you don't know 
e- - RESPONDENT REFUSES TO ANSWER QUESTION 
f- - other? 

Q. 24 The decision making group suggests that lower sport fishing Iimits are likely to be more effective 
if there is more emphasis on educaîing fishermen about the new limits and more enforcement of 
the limits. Making up leafiets on the new limits and buying equipment for conservation officers to 
use in catching poachers would cost about $ per househotd. A volunteer conservation group 
is willing to CO-ordinate this project and if necessary, mise any additional funds required. Before 
going ahead with this investment, the decision making group would like to know if people in the 
La Ronge area are in favour of this project. Remember this money could be used for other local 
programs or projects. Would you support investing $ per household to be used for 
enforcement and education? 
CHECK OFF ONLY ONE 

a. - yes 
b. - no 
C .  - you don? know 
de - RESPONDENT REFUSES TO ANSWER QUESTION 

IF "a" GO TO Q. 25 
iF "b" GO TO Q. 26 
iF "ci" GO TO Q. 27 
IF "c" GO TO Q. 32, p. 13 



Q. 25 Would you support this investment of $ per household because: 
TiCK OFF ONE OR MORE ANSWERS 

a -  you often give to good causes 
b- - you believe f ~ h  stocks are important 
- your support means fish stocks are important without actuaIIy having to pay this 

amount 
da - increasing f i h  stocks might benefit your fmily 
e* - you want to do your Ku share 
f- - you don't know 
g. - RESPONDENT REFUSES TO ANSWER QUESTION 
h- - oîher? 

Did you not support this invernent of S because: 
TICK OFF ONE OR MORE ANSWERS 

a -  there are more important things to invest in 
b- - this amount is too much but you wouId be willing to volunteer your tirne or give a 

smaller amount 
C- - the govenunent should pay for this 
d- - the sport f~hermen or the cornmercid fishermen shouId pay this cost 
e. - the quality or the taste of the f ~ h  has been decreasing over time 
f . -  you don? know 
g. - RESPONDENT REFUSES TO ANSWER QUESTION 
hm - other? 

Did you refùse to answer this question because: 
TICK OFF ONE OR MORE ANSWERS 

a. - money should not enter into this decision 
b- - you don't feel comfortabIe with this question - there must be a catch 
C. - you aiready pay enough in tax or give enough to charity 
d- - you don't know 
e- - RESPONDENT REFUSES TO ANSWER QUESTION 
f . -  other? 



Q. 28 The decision makiug group suggests that the number of lake trout caught by commercial 
fishermen could be permanently reduced by purchasing the quota for lake kout. The decision 
making group believes that the voluntary sale of the lake trout quota would result in the Ieast 
conflict amongst people in the community, A volunteer conservation group is willing to organize 
the purchase of the quota for lake trout f?om the flshing co-operative and if necessary, raise any 
additional fiinds required. Before going ahead with this investment, the decision making group 
would like to know if people in the La Ronge area are in favour of this project. Would you 
support investing $ per household to be used for reducing commercial hhing? Remember 
these h d s  could be used for other local programs or projects. 
CHECK OFF ONLY ONE 

a - Y= 
b- - no 
C- - you don't know 
d- - RESPONDENT REFUSES TO ANSWER QUESTION 

IF "a" GO TO Q. 29 
IF "b" GO TO Q. 30 
IF "d" GO TO Q. 3 1 
IF "c" GO TO Q. 32, p. 13 

Q. 29 Would you support this investment of $ per household because: 
TICK OFF ONE OR MORE ANSWERS 

a- - you often give to good causes 
b- - your support means fish stocks are important 
CI - saying yes means fish stocks are important without actually having to pay 
d- - increashg fish stocks might benefit your family 
e* - you would like to do your fair share 
f- - you donft know 
g- - RESPONDENT REFUSES TO ANSWER QUESTION 

Q. 30 Did you not support this investment of$ per househoId because: 
TICK OFF ONE OR MORE ANSWERS 

a- - there are more important things to invest in 
b- - the govemment should just reduce the quota 
C- - this amount is too much but you would be willing to volunteer your tirne or give 

a smaller amount 
d- - the sport fishennen or the commercial fishennen should pay this cost 
e- - the quality or the taste of the fish has been decreasing over tirne 
f. - you dont know 
g- - RESPONDENT REFUSES TO ANSWER QüESnON 



Q, 31 Did you refùse to m e r  this question because: 
TICK OFF ONE OR MORE ANSWERS 

a- - money should not enter into this decision 
b- - you don't feel cornfortable with this question - there m u t  be a catch 
- you pay enough in taxes or give enough to charity 

d- - you don't know 
- RESPONDENT REFUSES TO ANSWER QUESTION 

f . -  other? 

Q. 32 Which of the following mesures, if any, should be used to hetp redore the fishery? 
TiCK OFF ONE OR MORE ANSWRS 

a- - stiffer fines for poaching 
b. - better enforcement of rules 
- require barbiess hooks to make catch and release more effective 

de - encourage f s h  camps to limit catches 
e- - money fkom licenses should corne back to the community to be used for 

improving the fistiery 
f . -  you ciont know 
g- - RESPONDENT REFUSES TO ANSWER QUESTION 
h- - other? 



Now, 1 wiIl ask you to think about a situation where the number of fÏsh in the lake increases a lot 
and it is easier to catch fah. While this hasn't happened, 1 want you to think about what you would 
do, if it did. (NOTE TO INTERVIEWERS, SAY NEXT SENTENCE IF YOU ARE TALKING 
TO A NON-BAND PERSON: 1 want you to imagine that there is no daily f~hing limit). 

Q. 33 Would you be interested in catching more fish if the Ievels of al1 species in the lake were to 
increase for some reason? CHECK ONLY ONE 

a - Yes 
b- - no 
C e  - you don't know 
d- - RESPONDENT REFUSES TO ANSWER QUESTION 

IF "a" GO TO Q. 34 
rF "b" GO TO Q. 37 
IF "cm GO TO Q. 39 
IF "d" GO TO Q. 38 

Q. 34 Why would you be interested in catching more f ~ h ?  
TICK OFF ONE OR MORE ANSWERS 

- your household could use more fisfi 
- fish is a healthy food 

C- - fishing is important to your way of Iife i you enjoy fishing 
d- - you could give fish to relatives 
e- - you don? know 
f . -  RESPONDENT REFUSES TO ANSWER QUESTION 

Q. 35 If you were able to catch as much fish as you wanted, how many fish do you think you would want 
to catch in a given year? You might talle about this in terms of the number of fish, tubs of fish or 
Ibskgs of f ~ h .  ASK RESPONDENT TO TALK OUT LOUD AND RECORD HOW THEY 
ARRNED AT THIS NUhrIBER - FOR EXAMPLE - 2 TUBS ONCE A WEEK ON AVERAGE, 
6 FISH ONCE A MONTH ON AVERAGE, ETC 



Q. 36 In answering the Iast question, 1 asked you how much £ïsh you would catch if you could catch al1 
that you wanted. In figuring out how much this would be, what sorts of things influenced your 
answer: TlCK OFF ONE OR MORE ANSWERS 

a -  the number of people in your f'imily 
b- - whether you can store or smoke the f ~ h  properly 
C- - the number of dogs (or other pets) that need to be fed 
d- - the amount of time, energy or equipment you have to fish 
e- - you would only catch what you couId use f. - you don't know 
g- - RESPONDENT REFUSES TO ANSWER QUESTION 
h- - other? 

GO TO Q. 39 

Q. 37 Why would you not catch more fish? T'iCK OFF ONE OR MORE ANSWERS 
you don't 6sh 
you dont have enough tirne, energy or equiprnent to catch more fish 
you don't Iike fish / the quality or the taste of the fish isn't as good as it used to be 
you just catch enough for a couple of rneals 
you want more variety in your diet / you don't need more fish 
you have no way to store any extra (no fieezer or can't smoke f ih ,  etc.) 
you think it is wrong to take too much Çom nature 
peopIe in the community would think badly of you if you caught too much 
this is simply unrealistic 
you don't know 
RESPONDENT REFUSES TO ANSWER QUESTION 
other? 

Q. 38 Why did you refuse to answer this question? TICK OFF ONE OR MORE ANSWERS 
a- - this is too unrealistic 
b- - there is no hope that fish levels would increase 
- you dont like fihing 

d- - it would be wrong to take too much frorn nature 
e- - you don't know 
f , -  RESPONDENT REFUSES TO ANSWER QUESTiON 
g- - other? 



Socio-economic Questions - Last Set of Questions 

Q. 39 Have you or a member of your fmily ever been a guide for a fkh camp? 
a - Yes 
b* - no 
- you don? know 

d- - ESPONDENT REFUSES TO ANSWER QUESTION 

Q. 40 Have you or a member of your family worked in the commercial fishery? 
a - Yes 
b- - no 
- you don2 know 

d- - RESPONDENT REFUSES TO ANSWER QUESTION 

Q. 41 Did you eat fish, that you or a rnember of your farniIy had caught, more than four times in the 
last month? 

a. - yes 
b- - no 
C- - you dont know 
d- - RESPONDENT REFUSES TO ANSWER QUESTION 

Q. 42 Do you eat fish because: 
a, - it's healthy 
b- - it's inexpensive 
C. - it's important to your way of life 
d- - you don't know 

RESPONDENT REFUSES TO ANSWER QUESTION 

Q. 43 How long have you lived in the Lac La Ronge area? 
a. - a11 your life 
b- - al1 your Iife except for a few years 

- last ten years 
d. - Iast five years 
e. - Iess than a year 
f- - other? 

Q. 44 From which ethnic group or groups are you descended firom? (Le. Aboriginal-Canadian, French- 
Canadian, Chinese-Canadian, etc.) 

Q. 45 Are you a member of the Lac La Ronge tndian Band? 
a. - yes 
b- - no 
- you don't know 

d- - RESPONDENT REFUSES TO ANSWER QUESTION 

Q. 46 How many people Iive in your house as of today? 
- adults - children - RESPONDENT REFUSES TO ANSWER QUESTION 



Q. 47 How old are you? 
- years of age - RESPONDENT =SES TO ANS WER QUESTION 

Q. 48 What leveI of education did you finish? 
- elernentaryschool 1 2 3 4 5 6 7 8 
- high school 9 10 Il 12 
- university/technical School 1 2 3 4 
- post-graduate 1 2 3 4 5 6 
- RESPONDENT REFUSES TO ANSWER QüESTION 

Q. 49 Are you: - male - fernale 

WITH THIS QUESTION, YOU MAY WANT TO HAND PEOPLE THE SURVEY AND LET THEM 
CHECK OFF THE AMOUNT OR YOU MAY NEED TO HELP RESPONDENT ESTIMATE AMOWT 
- IF SO, SHOW CALCULATION LN WHITE SPACES SO I KNOW IT IS YOUR ESTIMATE. 

Q. 50 What was your household incorne Ievel (before taxes, if applicable) in 1994? 
a- - under â 10,000 
b- - $10,000 to $14,999 
- $15,000 to $19,999 

d- - $20,000 to $24,999 
e- - $25,000 to $29,999 
f. - $30,000 to f 34,999 
g. - $35,000 to $39,999 
h. - $40,000 to $49,999 
l- - f 50,000 to $59,999 
j* - ~60,ooo to $69,999 
k. - $70,000 and over 
1- - REFUSES TO ANSWER QUESTION 



Firewood Collection Surfey - Week 1 
Dandara Village 

Introduction Poh& 

I. Th& is a Univemi@ of Zimbabwe study andyou are helpùrg a student - Darla MacDonald 
2. Individual respomes are confrdentiaf 
3. Parficipalion Is voluntary 
4. Tliree vh& wül occur 
5. The propet leaders have been contmted 

Household Senal Number 

Name of Communal Area 

Name of Village 

Date that Household was contacted: 

Start 

Observations by the Enumerator 

How many bouses (excluding storage huts) are there on the compound? 

The best house on the compound is best descnbed as: 
1 pole and dagga covered by thatch 
2 brick and thatch 
3 brick and asbestos/comgated iron 

Certification 

1 certiQ on my honour that this interview was conducted by me honestly and completely and if found 
guilty of falsifying the interview, wiIl be subject to outright dismal and 1 will forfeit my wages. 

Printed Narne of Enumerator 

Signature of Enumerator 

Supervisor's Observations 

Questionnaire Checked researcher' s initials 

How many errors were found in checkkg? 

Date Completed 

1s this survey satisfactory? yes 
no 



The wages of the enumerator will be reduced by $3 for eacb survey which is unsatisfactory. 

Notes for Enurnerator: Remember this questionnaire has several sections- The first section on site choice 
can be aoswered by both men and women. Section II is for women only. Section iII c m  be answered by 
whoever is responsMe for fïrewood collection using a scotch-cart, Section IV can be answered by men 
and women, Remexnber it is important to return to the household and get the responses of men and 
women. The only acceptable reasons for not obtaining the responses of the appropriate men and women is 
that the respondent was wiwilhg to participate or was away tiom the homestead for an extended penod of 
tirne. 

Section 1 -SiteChoice Men and Women May Answer - Indicate the number and gender of 
respondents to each section. 

1. What fuel is used for cooking and heating in this household? circle the response number 
1 fvewood 
2 maize cobs 
3 dung 
4 paraffin 

5 g= 
6 electncity 
7 petroVdiese1 
8 solar 
9 other (speciw) 

PIease name al1 the places that you might go to colIect firewood? 
cricle the responre number of the sites chat the individual names without help 

Mapunga Mountain 
Chikw irandaombera Mountain 
C hamapere Mountain 
Ndemera Mountain 
Mucheunje Mountain 
Muchinjike Mountain 
Mutamgurne Mountain 
Gugwa Mountain 
Mazimi Mountain 
Njedza Mountain 
Chemakudo Mountain 
Runyange Mountain 
Kapuka Mountain 
other 
other 

will read you a 1st of places, some of them you may have al1 ready named, and ask you whether 
would consider going to any of these sites to collect firewood? 

for each site, enumerator, pleare circle the response numberfor yes, no, or don 't know. Be sure 
to write the reason in the white space beside. 

Mapunga Mountain 1 yes - why? 
2 no- why? 
9 don't know 

Chikwirandaombera Mountain 1 yes - why? 
2 no - why? 
9 don't know 

Chamapere Mountain 1 yes - why? 
2 no - why? 
9 don't kaow 

Ndemera Mountain 1 yes - why? 



2 no - why? 
9 don? know 

Mucheunje Mountain 

Muc hinj ike Mountain 

Mutaragume Mountain 

Gugwa Mountain 

Mazimi Mountain 

Njedza Mountain 

Chemakudo Mountain 

Runyange Mountain 

Kapuka Mountain 

yes - why? 
no - why? 
don? know 

1 yes - why? 
2 no - why? 
9 don't know 

yes - why? 
no - why? 
don? know 

1 yes - why? 
2 no - why? 
9 don? know 
1 yes - why? 

no - why? 
don't know 

1 yes - why? 
2 no - why? 
9 don? know 

yes - why? 
no - why? 
don't know 

1 yes - why? 
2 no - why? 
9 don't know 

yes - why? 
no - why? 
don't know 

For questions 4, 5, 6 and 7 Iay out the car& with the names of the mountains and go through the questions 
with the respondent. 

4. How long would it take you to walk to the base of 

1 Collection Site 1 T h e  1 
Mapunga Mountain 
Chikwirandaombera Mountain 
Chamapere Mountain I 

1 Ndemera Mountain 
Mucheunje Mountain 
Muchiniike Mountain ., 
Mutaragume Mountain 
Gugwa Mountain 
Mazimi Mountain 
Njedza Mountain 
Chemakudo Mountain 
Runyange Mountain 
Kapuka Mountain 
anv other site - suecifi 

Enurnerator - please include the unir of lime. 



5. Rank the degree of difficulty of firewood collection trips to the following places using the following 
categories: difficult, moderate or easy. 

Ma~unga Mountain 1 

Collection Site 

* - 
C hikwirandaombera Moutain 1 

Level of 
DEculty 

C harnapere Mountain 
Ndemera Mountain 
Mucheunje Mountain 
Muchinjike Mountain 
MutG@e ~ h t a i n  
Gugwa Mountain 
Mazimi Mountain 
Niedza Mountain - 
Chemakudo Mountain 
Runyange Mountain 
Kapuka Mountain 
anv other site - s~ecifir 

L - 
Enurnerators - Use the initiah d (d~ficuIi'), rn (moderate), e ( e w ,  or dk (don 't 

6. How plentiful is firewood on each mountain? Would you Say that muunze is plentiful, moderate, 
sparse, &r exhauated on these mountainr? (point to the hem& wifh mountoin names) Would you Say 
that monhundo is plenüful, moderate, spane o r  exhausted on these mountains? @oint to the cor& 
with mountain names) Would you say that mupfuti is plentiful, moderate, sparse or exhausted on 
these mouiitains? (point to the car& with rnou&in names) Would you ray that al1 other types of 
firewood are plentiful, moderate or sparse on these mountains? (poini to the cm& with mountain 
names) Enurnerators - have the person rate the uvailability on each mountain. Use the initials p 

Mapunga Mountain 
Chikwirandaornbera Mountain 
Chamapere Mountain 
Ndemera Mountain 
Muchetuije Mountain 
Muchinjike MountWl 
Mutaragwne Mountain 
Gugwa Mountain 
MaPrni Mountain 
Niedza Mountain 
Chemakudo Mountain 
Runyange Mountain 
Kapuka Mountain 
anv other site - 

Collection Site muunze al1 other 
haes  

munhondo muphti 



7. On the way to these mouutaias, there might be pleasant or useful things to do. Are wiId fruits 
avaiIable along the way to tbis collection site? Are there useful plants o r  barks and fibres from trees 
availabfe along the way to this collection site? Would a trip to these collection sites take you close to 
your fields or  garden? Do you have friends along the way to this collection site? 1s there anything 
else pleasant such as seeing wild animals, water o r  a good place to rest? Emrmerators -put an Xfor 
yes, a -for no and a dk for don 't know 

Mapunga Mountain 
Chikwirandaornbera 

Collection Site 

I~harnapere Mountain 
1 I I I I I 

I I I I I I 
1 1 

Ndemera Mountain 1 1 1 1 1 1 1 1 

wild gardens 

Mucheunje Mountain 
Muchinjike Mountain 
Mutaragume Mountain 
G u w a  Mountain 
I ~ a & n i  Mountain 1 1 1 1 1 1 1 
~Njedza Mountain 
Chemokudo Mountain 
Runyange Mountain 

fiiends 

- - 
Kapuka Mountain 1 f 1 , I I I 

water wiId 
animais 

l anv 0 t h  site - I I I 1 I I I I 

good place 
to rest 

Enumerator: IfHousehofd does not usefirewood skip sections II & III and start at question #49 

Section II - Firewood Collection by Women - Women Only 

8. How many trips to collect firewood for cooking and heating did you make last week between 
(fdl in current d q  of the week) and ( f i I I  in dqy - one week 

previous)? Enurnerator -fill in the number of trips trips. Ifthe nurnber of trips is O 
s&@ question #9 to #.48 and start at question #49 

9. Did you waIk to coIlect a headload of firewood last week? 
1 yes - ïfyes, go to question 11 
2 no - ifno, ask question 9 
9 don't know 

Enumerator - ifthe a m e r  is no skip questions #IO to #40 and sturt at question #41 

1 O. Which days of the previous week did you go out and collect firewood? 
Enumerator -fill in the dqys of the week that the person collectedfirewood 

Trip #1 

Trip #2 

Trip #3 

Trip #4 

Trip #5 

Trip #6 

11. If 1 had collected your firewood for you last week, what would you have done with your time? 
Enumerator - write in the response in the space provided 



Trip #Z 

12. Where did you go to collect firewood? Emmerotor - circfe the appropriute response nwnber and 
where repiredfill in other lmationc. 

1 Mapunga Mountain 
2 C hikwirandaorn bera Mountain 
3 Chamapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Moutain 
6 Muchinjike Mountain 
7 Mutaragume Mountain 
8 Gugwa Mountain 
9 Mazimi Mountain 
10 Njedza Mountain 
11 Chemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
14 other 
15 other 

13. I will read you a list of trees. Did you have any of these trees in your headioad? Can you show 
me what proportion of each you hsd in your headload? Enurnerator - circle the appropriate respome 
numberfor each species. Pick our the c d  for each species and place on the ground GNe the person 25 
sticks tu distribute arnongst the cards. Write in the mmber in the space baide each species. 

proportion of headload 
1 muphti 
2 munhondo 
3 muunze 
4 muvanga 
5 musasa 
6 mukuyazvigo 
7 muhacha 
8 mukonono 

proportion of headload 
mupangara 
mukute 
mucherekesi 
muzeze 
mubvamaropa 
mutukutu 
other - speciQ 
other - specifL 

14. Did you walk with anyone to collect wood? 
1 Y= 
2 no 
9 don3 know 

15. Did you deiiver somethiag on this trip to the collection site? 
1 Yes 
2 no 
9 don? know 

16. How Iong did it take you to walk there? 
Enurnerators please include the unit of time (minutes or hours) 

17. Once you arrived a t  the spot where you wanted to cotlect wood, how long did it take you to 
coilect your headload? Enurnerotors please include the unit of time 
(minutes or hours) 

18. How far do you think you walked there and back? kilometers 



Trip # 2 

19. Where did you go to collect firewood? Enurnerator - circte the appropriate response number and 
where requiredfilf in other focafions. 

I Mapunga Mountain 
2 Chikwirandaombera Mountain 
3 C hamapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinjike Mountain 
7 Mutaragurne Mountain 
8 Gugwa Mountain 
9 Mazimi Mountain 
IO Njedza Mountain 
11 Chemakudo Mcuntain 
12 Runyange Mountaui 
13 Kapuka Nountain 
14 other 
15 other 

20. 1 will read you a list of trees. Did you have any of these trees in your headload? Can you show 
me what proportion of each you had in your headload? Enurnerator - circfe the appropriate respome 
number for each species. Pick out the cardr for each species andplace on the ground Give the person 25 
stick to dktribute amongst the car&. Write in the number in the space beside each species. 

propo&on of headload 
1 muphti 
2 munhondo 
3 muunze 
4 muvanga 
5 musasa 
6 mukuyazvigo 
7 muhacha 
8 mukonono 

proportion of headload 
mupangara 
mukute 
mucherekesi 
m u e z  
mubvamaropa 
mutukutu 
other - specify 
other - speciQ 

Did you walk with anyone to collect wood? 
1 Y=s 
2 no 
9 don't know 

Did you deliver something on this trip to the collection site? 
1 Y=s 
2 no 
9 don't know 

How long did it take you to walk there? 
Enurnerators please include the unit of tirne (minutes or hours) 

24. Once you arrived at  the spot where you wanted to collect wood, how long did it take you tu 
collect your tieadload? Enumerators please inchde the unit of t h e  
(minutes or hours) 

25. How fat do you think you walked there and back? kiIometers 



Trip # 3 

26. Where did you go to collect firewood? Enurnerator - circle the apppriate response number and 
where requiredfill in other locations. 

1 Mapuaga Mountain 
2 C hikwirandaombera Mountain 
3 C hamapere Mountain 
4 Ndemera Mountain 

Muchetinje Mountain 
Muchinjike Mountain 
Mutaragume Mountain 
Gugwa Mountain 
Mazimi Mountain 
Njedza Mountab 
Chemakudo Mountain 
Runyange Mountain 
Kapuka Mountain 

14 other 
15 other 

27. 1 ml1 read you a list of trees. Did you have any of these trees in your headload? Can you show 
me w hat proportion of each you had in your headload? Emrnerator - circle the appropriate response 
number for each species. Pick out the cards for each species and place on Ihe ground. Give the person 25 
sticks to distribute amongst the car& Write in the number in the space beside each species. 

proportion of headload proportion of headload 
1 muphti 9 mupangara 
2 munhondo 10 mukute 
3 muunze 11 mucherekesi 
4 muvanga 12 muzeze 
5 musasa 13 mubvamaropa 
6 mukuyazvigo 14 mutukutu 
7 muhacha 15 other - specifL 
8 mukonono 16 other - speciQ 

28. Did you walk with anyone to collect wood? 
1 Yes 
2 no 
9 don? know 

29. Did you deliver something on this trip to the collection site? 
1 Yes 
2 no 
9 don? know 

30. How long did it take you to walk there? 
Enumerators please include the unit of lime (minutes or hours) 

31. Once you arrived a t  the spot where you wanted to collect wood, how long did it take you to 
collect your headload? Enurnerators please include the unit of ti me 
(minutes or hours) 

32. How far do you think you walked there and back? kilometers 



Trip # 4 

33, Where did you go to collect fwewood? Enurnerator - circle the oppropriate respome m b e r  and 
where requiredfdi in 0 t h  lucationr. 

1 Mapunga Mountain 
2 C hikwirandaombera Mountain 
3 Charnapere Moutain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinjike Mountain 
7 Mutaragume Mountain 
8 Gugwa Mountain 
9 MaPrni Moutain 
10 Njedza Mountain 
11 Chemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
14 other 
15 other 

34. I will read you a list of trees. Did you have any of these trees in your headload? Can you show 
me what proportion of each you had in your headload? Emrmerator - circle the uppropriafe response 
number for euch species. Pick out the cm& for each species and place on ihe gmund Cive the person 25 
sticks to distribute amongst the car&. Write in the m b e r  in the space beside each species. 

proportion of headload proportion of headtoad 
1 muphti 9 mupangara 
2 munhondo 1 O mukute 
3 muunze I l  mucherekesi 
4 muvanga 12 muzeze 
5 musasa 13 mubvamaropa 
6 mukuyazvigo 14 rnutukutu 
7 muhacha 15 other - speciw 
8 mukonono 16 other - specie 

35. Did you walk with anyone to coIlect wood? 
1 Yes 
2 no 
9 don? know 

36. Did you deliver something on this trip to the collection site? 
1 Yes 
2 no 
9 don? know 

37. How long did it take you to walk there? 
Enurnerators pleuse include the unit of tirne (minutes or hours) 

38. Once you arrived at the spot where you wanted to coilect wood, how long did it take you to 
collect your headload? Enumerators please inclz.de the unit of tirne 
(minutes or hours) 

39. How far do you think you walked there and back? kilometers 



Section III - Firewood Collection Using a Scotch-Cart 

40. Did anyone from this household go and collect wood using a scotch-cart? 
1 Y= 
2 no 
9 don? know 

QI. Did anyone bire a scotch-cart for collecting wood? 
1 Yes 
2 no 
9 don? know 

Enurnerator: If the amers  to questions #40 & #41 are no, then skip questions #43 to #48 and start at 
question #49 

42, M a t  was this scotch-cart load intended to be used for? 
1 domestic purposes (cooking, ironing, heating) 
2 beer brewing 
3 brick- burning 
4 other speciw 
9 don't know 

43. Where did the scotch-cart go to collect firewood? Enurnerator - circle the appropriate response 
number and where requiredfill in other locations. 

1 Mapunga Mountain 
2 Chikwirandaombera Mountain 
3 Charnapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinj ike Mountain 
7 Mutaragume Mountain 
8 Gugwa Mountain 
9 Mazimi Mountain 
10 Njedza Mountain 
II Chemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
1 ci other 
15 other 

44. 1 will read you a Iist of trees. Were any of these trees in the scotch-art Ioad? Can you show me 
what proportion of each you had in the scotch-cart load? Emmerator - circIe the appropriate response 
nurnber for each species. Pick out the cards for each species and place on the ground Give the person 25 
sticks to dktribute amongst the car& Writz in the nurnber in the space beside each species. 

proportion of headload proportion of headload 
1 muphti 9 mupangara 
2 munhondo 10 mukute 
3 muunze 11 mucherekesi 
4 muvanga 12 muny ada 
5 musasa 13 mubvamaropa 
6 mukuyazvigo 14 mutukutu 
7 muhacha 15 other - speciQ 
8 mukonono 16 other - specifL 



45. Did you deliver something on this trip to the colIection site? 
1 Y= 
2 no 
9 Gon't kuow 

46. How long did it take you to hamess the oxen and drive them to the spot where you were 
collecting the wood? Enurnerator - inchde the appropriate unit of 
tirne. 

47. How Iong did it take you to collcct the cartload of wood? 
Enumerator - include the appropriate unit of tirne. 

48. How far do you think the scotch-cart traveled? kilometers 

Section IV - Household Information - Men and Women may answer 

49. How old a re  you? Age of Respondent 1 
< 18 years of  age 1 
18-25 2 
26 - 34 3 
35 -44 4 
45 - 54 5 
55 - 64 6 
65+ 7 

Age of Respondent 2 
< 18 years of age 1 
18 - 25 2 
26 - 34 3 
35 -44 4 
45 - 54 5 
55 - 64 6 
65+ 7 

50. How many people (adults - over 18 years of age and children - under 18 years of age) live in this 
household? persons 

How many adult women? 
How many adult men? 
How many children? 

51. Are there members of your household that are living somewhere else? 
1 yes - how many? 
2 no 
9 don't know 

52. What is your marital status? 
1 rnarried 
2 separated 
3 divorced 
4 widowed 
5 other 

53. In what year did your household settle in this village? 
54. How many cattle does this household own? cattle 
55. Does this household own a scotch-cart? Yes 1 



no 
l f repome ir no, ask the following question: 
Does this household usually rent a scotch-cart? 

Y=s 
no 

If yes, how much per load? 

56. Does this household own a plough? yes 
no 
don't know 

57. Net Income Calculation 

1 Source of Income in the last vear !§ f 
-- - -  

Crops (Maize, Sorghum, Millet 
Cotton, Sunflower, Groundnuts, etc.) 
Gardens - Vegetables 
Beer Brewing 
Crafts 

k 
Making Peanut Butter 
Brickmaking/Building 
other - specify 

- - 

Wages 
Remittances Received -. 
Gifts (Remittances) to other family members 

Was your total annual household income between August, 1995 and July 19961 
1 Iess than $1 OO/month (4 1200/year) 
2 between $100 to $299 per month (%1200/year - $3600/year) 
3 between $300 to $499 per month ($3600/year - $6000/year) 
4 between $500 to $799 per month (%6000/year - $9600/year) 
5 greater than $800/month (>9600/year) 
9 don' t know 

finish time 

Gender of Respondents 1 Female 2 Male 3 Both Male and FemaIe were interviewed 
If survey is incomplete explain: 



Firewood Collection Survey - Week 2 
Dandara Village 

Introduction Points 

1. This b a co-operathre project between the University of Zimbabwe and the üitivemity of Alberta 
and you are helping a sludtm - Dada MacDonald 

2. liidhridual responses are confldential 
3. Partic@ialion Ls vohntary 
4. Three vrS#s w i f .  occur 
5. Tlie proper leaders have been contacied 

Household Serial Number 

Name of Communal Area 

Name of ViHage 

Date that Household was contacted: 

Certification 

f certiQ on my honour that this interview was conducted by me honestly and completely and if found 
guiIty of falsifying the interview, will be subject to outright dismai and I will forfeit my wages. 

Printed Name of Enumerator 

Signature of Enumerator 
-- 

Date Compieted 

Su~ervisor's Observations 

Questionnaire Checked tesearcher's initiais 

How many errors were found in checking? 

1s this survey satisfactory? yes 
no 

The wages of the enurnerator will be reduced by $3 for each survey which is unsatisfactory. 

Notes for Enunerator: It is important to interview the person responsible for frrewood collection. The only 
acceptable reasons for not obtaining the responses of the appropriate men and women is that the respondent 
was unwilling to participate or was away fiom the homestead for an extended penod of t h e .  



Section 1 - Firewood Collection by Foot 

1. Eow many trips by foot to colIect firewood for cooking and heating did you make last week 
between 

(fifl in m e n t  aby of the week) and (fdl in aày - one week 
previous)? Emmerator -fX in the nurnber of trips trips. Ifrhe number of trips tr O 
skip question #2 to #32 andstart at question #33 

2. Did you walk to collect a headload of firewood last week? 
1 yes - fyes, go to question 3 
2 no - ifno, ask question 33 
9 donTt know 

3. Which days of the previous week did you go out and colleet firewood? 
Emmerator - f i I l  in the abys of the week thai the person collectedfiravood 

Trip #I Trip #4 

Trip #2 Trip #S 

Trip #3 Trip #6 

4. I f  1 had collected your firewood for you last week, what would you have done with your tirne? 
Enumerator - write in the response in the space provided 

Trip #1 

5. Where did you go to collect firewood? Enumerator - circle the appropriate response number and 
where requiredfli in other locations. 

1 Mapunga Mountain 
2 Chikwirandaombera Motintain 
3 Chamapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinjike Mountain 
7 Mutaragume Mountain 
8 Gugwa Mountain 
9 Mazimi Mountain 
10 Njedza Mountain 
11 Chemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
14 other 
15 other 



6. 1 wilI read you a list of trees. Did you have any of these trees in your headload? Can you show 
me what proportion of each you had in your headload? Emmeraror - circle the appropriate response 
-ber for each species- Pick out the cm& for each species and place on the ground Give the person 25 
sticks to dkrrt'bute amongsf the c d .  Write in the mmber in the space beside each speci~ii 

proportion of headload proportion of headload 
1 muphti 9 mupangara 
2 munhondo 10 mukute 
3 muunze Il rnucherekesi 
4 muvanga 12 muzeze 
5 musasa 13 mubvamaropa 
6 mukuyazvigo 14 rnutukutu 
7 muhacha 15 oùier - speciQ 
8 mukonono 16 other - specifL 

7. Did you waIk with anyone to collect wood? 
1 Yes 
2 no 
9 don't know 

8. Did you deliver sornething on this trip to the collection site? 
1 Yes 
2 no 
9 don't know 

9. How long did it take you to walk there? 

Emmerators piease include rhe unit of tinte (minutes or hours) 

10. Once you arrived at the spot where you wanted to collect wood, how long did it take you to 
collect your headload? Enurnerators please include the unit of tirne 
(minutes or hows) 

11. How far do you think you walked there and back? kilometers 

12. Where did you go to collect firewood? Enurnerator - circle the appropriate response number and 
wvhere requiredfill in other locations. 

1 Mapunga Mountain 
2 Chikwirandaombera Mountain 
3 Chamapere Mountain 
4 Ndemera Mountain 
5 Muc heunje Mountain 
6 Muc hinjike Mountain 
7 Mutaragume Mountain 
8 Gugwa Mountain 
9 Mazimi Mountain 
1 O Njedza Mountain 
11 C hemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
14 other 
15 other 



13. 1 will read you a list of trees. Did you have any of these trees in your headload? Can you show 
me what proportion of each you had in your headload? Enurnerator - circle the appropriute response 
mrmber for euch specie. Pick out the cardrfor each species and place on the ground Give the person 25 
stick to distribute amongst the curcfs- WWTite in the number in the space beside each specie. 

proportion of headload proportion of headload 
1 muphti 
2 munhondo 
3 muunze 
4 muvanga 
5 musasa 
6 mukuyazvigo 
7 muhacha 
8 mukonono 

mupangara 
mukute 
mucherekesi 
muzeze 
mubvamaropa 
mutukutu 
other - speci@ 
other - speciw 

14. Did you walk with anyone to collect wood? 
1 Yes 
2 no 
9 don? know 

15. Did you deliver something on this trip to the collection site? 
1 Yes 
2 no 
9 don? kaow 

16. How long did it take you to walk there? 

Enurnerators pleme include the unit of rime (minutes or hours) 

17. Once you arrived a t  the spot where you wanted to collect wood, how long did it take you to 
collect your headload? Enurnerators pleue include the unit of tirne 
(minutes or hours) 

18. How far do you think you walked there and back? kilometers 

Trip # 3 

19. Where did you go to collect firewood? Enurnerator - circfe the appropriate response number und 
where requiredfill in other locations. 

1 Mapunga Mountain 
2 Chikwirandaombera Mountain 
3 Chamapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinjike Mountain 
7 Mutamgurne Mountain 
8 Gugwa Mountain 
9 Mazimi Mountain 
10 Njedza Mountain 
I l  Chemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
L 4 other 
15 other 



20. I will read you a list of trees. Did you have any of these trees in your headload? Can you show 
me what proportion of each you had in your headload? Emrmerator - circle the appropriate response 
m b e r  for each species. Pick out the c d  for each spec i .  and place on the ground Give the person 25 
sticks ro distribute amongst the car&. Write in the m b e r  in the space beside each species. 

proportion of headload proportion of headload 
I muphti 9 mupangara 
2 munhondo 10 mukute 
3 muunze I l  mucherekesi 
4 muvanga 12 rnuzeze 
5 musasa 13 rnubvamaropa 
6 rnukuyazvigo 14 muhikutu 
7 muhacha 15 other - speciQ 
8 mukonono 16 other - speciQ 

21. Did you walk with anyone to collect wood? 
1 Yes 
2 no 
9 don? know 

22. Did you deliver something on this trip to the collection site? 
1 Y S  
2 no 
9 don? know 

23. How long did it take you to walk there? 

Enurnerators please include the unit of time (minutes or hours) 

24. Once you arrived at the spot where you wanted to collect wood, how Iong did it take you to 
collect your headload? Enurnerators please include the unit of tinte 
(minutes or hours) 

25. How far do you think you walked there and back? kiIometers 

Trip # 4 

26. Where did you go to collect firewood? Enurnerator - circle the appropriate response nurnber and 
where requiredfifl in other locations. 

1 Mapunga Mountain 
2 Chikwirandaom bera Mountain 
3 Chamapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinjike Mountain 
7 Mutaragume Mountain 
8 GuWa Mountain 
9 Mazimi Mountain 
10 Njedza Mountain 
11 C hemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
14 other 
15 other 



27. 1 will read you a list of trees. Did you bave any of these trees in your headload? Can you show 
me what proportion of each you had in your headload? Etnimeraior - circle the appropriate respome 
numberfor each species. Pick out the cardr for each specim andplace on the ground Give the person 25 
sticks tu dhribure amongst the car&. WLite in the number in the space beside each speciés. 

proportion of headload proportion of headIoad 
1 mupfiiti 9 mupangara 
2 munhondo IO mukute 
3 muunze 2 1 mucherekesi 
4 muvanga 12 munyada 
5 musasa 13 mubvamaropa 
6 mukuyazvigo 14 mutukutu 
7 muhacha 15 other - speciw 
8 mukonono 16 other - speciQ 

28. Did you walk with anyone to collect wood? 
1 Yes 
2 no 
9 don't know 

29. Did you deliver something on this trip to the collection site? 
1 Yes 
2 no 
9 don? know 

30. How long did it take you to walk there? 
Enumerators please include the unit of rime (minutes or hours) 

31, Once you arrived at  the spot wtiere you wanted to collect wood, how long did it take you to 
collect your headload? Enumerators please include the unit oftirne 
(minutes or hours) 

32. How far do you tfrink you walked there and back? kilometers 

Section il - Firewood Collection Using a Scotch-Cart 

33. Did anyone from this household go and collect wood using a scotch-cart? 
1 Yes 
2 no 
9 don? know 

34. Did anyone hire a scotch-cart for collecting wood? 
1 Yes 
2 no 
9 don't know 

Enurnerator If the answers to questions #33 & #34 are no, then skip questions #34 to #40 and start at 
question #4 1 

35. What was this scotch-cart load intended to be used for? 
1 domestic purposes (cooking, ironing, heating 1 
2 beer brewing 
3 brick-buming 
4 other speciq 
9 don't know 



35. Wbere did the sco tch-cart go to collect firewood? Emmerator - circie the appropriate respome 
mmber and where repiredfill in other locations. 

1 Mapunga Mountain 
2 Chikwirandaombera Mountain 
3 Chamapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinjike Mountain 
7 Mutaragume Mountain 
8 Gugwa Mountain 
9 MaPrni Mountain 
1 O Njedza Mountain 
11 Chemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mouutah 
14 other 
15 other 

37. 1 will read you a list of trees. Were any of these trees in the scotch-cart load? Can you show me 
wba t proportion of each you had in the scotch-cart load? Enurnerator - circIe the appropriate respome 
number for each speci'es. Pîck out the car& for each species andplace on the ground Give the person 25 
sticks to dishibute arnongst the c d .  Write in the number in the space beside each species. 

~roport ion of headload 
1 muphti 
2 munhondo 
3 muunze 
4 muvanga 
5 musasa 
6 mukuyazvigo 
7 muhacha 
8 mukonono 

proportion of headload 
9 mupangara 
10 mukute 
I l  rnucherekesi 
12 munyada 
13 mubvarnaropa 
14 mutukutu 
15 other - speciQ 
16 other - speci@ 

38. Did you deliver something on this trip to the collection site? 
1 Y=s 
2 no 
9 don't know 

39. How long did it take you to harness the oxen and drive them to the spot where you were 
collecting the wood? Enurnerator - inchde the appropriate unit of 
lime. 

40. H o w  long did it take you to collect the cartload of wood? 
Enurnerator - include the appropriate unit of rime. 

41. H o w  far do you think the scotch-cart traveled? 
kiIometers 

Section III - Household Information 

42. Kow mauy goats do this household own? goats 



Does this household keep chickens? 
1 Y- 
2 no 

Does this household have its own borehole? 
1 Y'== 
2 no 

Does this household own a bicycle? 
1 Y= 
2 no 

Does this household own a radio? 
1 Y e s  
2 no 

Does this household own a wheelbarrow? 
1 Y= 
2 no 

Did other family memben give this household fertliser, agricultural implements or clothing 
in the 1 s t  year and if so, could you try to estimate the value of this gift? 

Item [ Received - yes or no 1 Dollar Value - Estimate 

Gender of Respondents 
1 Female 
2 Male 
3 Both Male and Female were interviewed 

fertiiser 
agricuItura1 implements 
- specw 
ctothing 
other 
- speci@ 

if survey is incomptete explain: 

Value only if received 



Firewood Collection Survey - Week 3 
Dandara Village 

1. This ic o Clnhtersily of ZMabwe study andyou are helping a studeni - Daria MacDonald 
2. Individual responses are confidentiaf 
3. Particlpalion is voluntary 
4. Three visUs WU occur 
5. The proper leaders have been contacted 

Household Serial Nurnber 

Name of Communal Area 

Name of Village 

Date that HousehoId was contacted: 

Certification 

I certiQ on rny honour that this interview was conducted by me honestly and completely and if found 
guilty of falsifjring the interview, will be subject to outright dismal and 1 will forfeit my wages. 

Printed Name of Enumerator 

Signature of Enurnerator Date Completed 

Supervisor's Observations 

Questionnaue Checked researcher's initials 

How many errors were found in checking? 

1s this survey satisfactory? yes 
no 

The wages of the enmerator will be reduced by $3 for each survey which is unsatisfactory. 

Notes for Enumerator: Remember this questionnaire has several sections, Remember it is important to 
r e m  to the household and get the responses of men and women. The only acceptable reasons for not 
obtaining the responses of the appropriate men and women is that the respondent was unwilling to 
participate or was away fiom the homestead for an extended penod of t h e .  



Section 1 - Site Choice 

1. How wouId your rate each of these types of trees for use as firewood for cooking? 
e = excellent f = fair or moderate p = poor 

1 S~ecies 1 Ratine as Firewood 
mupangara 
munhondo 

- 

mukute 
mucherekesi 

musasa 
mubvamaropa 

- ' Soecies 1 Ratine as Firewood 1 
I muhacha 1 

. - 

mungando 
mutowa 

muunga 

2. How would you rate rnaize cobs, cotton stalks or dung for use in cooking? 
e = excellent f = fair or moderate p = poor 

Ratine as Fuel 
maize cobs 
cotton stalks 

3. Would you consider going to any of these sites to collect firewood? 
for each site, enurnerutor, pfease circfe the response number for yes. no, or don? know- Be sure 
to write the reason in the white space beside. 

Bhidi 

Chirona Hill 

Chebhero Hill 

yes - why? 
no - why? 
don't know 

1 yes - why? 
2 no - why? 
9 don? know 

yes - why? 
no - why? 
don't know 

1 yes - why? 
2 no - why? 
9 don't know 

yes - why? 
no - why? 
don't know 

1 yes - why? 
2 no - why? 
9 don't know 

yes - why? 
no - why? 
don't know 



4. How long wouId it take you to walk to the base of 

1 Collection Site 1 Time 1 
-- . 

Masaka 
Bhidi 
Chirozva Hill 
Gova Mountain 
Chebhero Hill 
Butuku 

Enurnerator - please include the unit of time. 

5. Rank the degree of diflïculty of firewood collection trips to the following places using the folfowing 
categories: difficult, moderate o r  easy. Enumerutors - Use the initia2s d (dtftmft), rn (maderate). e 
(easy), or a% (don 't know). 

1 Collection Site ) Level of 

1 Bhidi 
Chirozva Hill 
Gova Mountain 
Chebhero Hill 
Butuku 
Gova 

6. How plentiful is firewood on each mountain? Would you Say that muunze is plentiful, moderate, 
sparse, or exhauated on tbese mountains? (point to the c d  with mountain names for each question) 
Would you Say that monhundo is plentiful, moderate, sparse or exhausted on these mountains? 
Would you Say that mupfuti is plentiful, moderate, spane or exhausted on these mountains? Would 
you say that al1 other types of firewood are plentiful, moderate or sparse on these mountains? 
Enurnerators - have the person rate the availabiliS, on each mountain. Use the initiais p (pfentrfiri), rn 
(moderare), s (sparse), e (exhauste4 or dk (don 't know). 

Masaka 
Bhidi 

Collection Site 

- 

Gova Mountain 
Chebhero Hill 
Butuku 
Gova 

mupfbti 

1 1 1 I 

7. On the way to these mountains, there might be pleasant or useful things to do. Are wild fruits 
available along the way to this collection site? Are there useful plants o r  barks and fibres from trees 
available along the way to this collection site? Would a trip to these collection sites take you close to 
your fields o r  garden? Do you have friends along the way to this collection site? 1s there anything 
else pleasant such as seeing wild animais, water o r  a good place to r a t ?  Enurneraiors -put an Xfor 
yes, a -for no and a dk for don 't know 

all other 
types 

muunze 

Chirozva Hili 1 

munhondo 

1 1 



L 

Collection Site wiId usefiil gardens friends water wild place to 
fiuits plants animais rest 

Masaka 
Bhidi 

I I I 1 

Gova Mountain 1 1 1 1 1 1 I 
I 1 -- 

Chebhero Hill 
Butuku 

Enurnerator: If Household does not usef;rewooà then skip questions 8 through 48 and ark qÜ&tion 49. 

Section II - Firewood Collection by Foot 

8. How many trips to collect firewood for cooking and heating did you make last week behveen 
(fdl in current dqy of the week) and (fill in day - one week 

previou)? Enumerator -fill in the m b e r  oftrips trips. Ifthe number of trips k 
skip question #9 to #4O and start al question #4 1 

9. Did you walk to collect a headload of firewood last week? 
1 yes - gyes, go to question 10 
2 no - i fno,  ask question 4 1 
9 don't know 

10. Which days of the previous week did you go out and collect firewood? 
Enurnerator -fill in the &ys of the week that the person collectedfirewood 

Trip #1 Trip #4 

Trip #2 

Trip #3 

Trip #5 

Trip # 

11. If I had collected your firewood for you Iast week, what would you have doue with your tirne? 
Emmerator - write in the response in the space provided 

Trip #1 

12. Where did you go to collect firewood? Enurnerator - circle the appropriate response number and 
where requiredfili in other locations. 

1 Mapunga Mountain 
2 Chikwirandaombera Mountain 
3 Chamapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinjike Mountain 
7 Mutaragume Mountain 
8 Gugwa Mountain 
9 Mazirni Mountain 
10 Njedza Mountain 
11 Chemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
14 other 
15 other 



13. 1 will read you a kt of trees. Did you have any of these trees in your headload? Can you show 
me w hat proportion of each you had in your headtoad? Emerator - circle the appropriate response 
numberfor each specier. Pick out the car& foi- eoch species undpIace on the ground Give the person 25 
sticks to dktribute amongst the car& Write in the nurnber in the space besiaè each speclés. 

proportion of headload proportion of headload 
1 muphti 9 mupangara 
2 munhondo 1 O rnukute 
3 muunze I l  mucherekesi 
4 muvanga 12 munyada 
5 musasa 13 mubvamaropa 
6 mukuyazvigo 14 rnutukutu 
7 muhacha 15 other - speciQ 
8 mukonono 16 other - speciQ 

14. Did you walk with anyone to coIIect wood? 
1 Yes 
2 no 
9 don? know 

15. Did you de1iver something on this trip to the collection site? 
1 Yes 
2 no 
9 don't know 

16. How long did it take you to walk there? 
Enurnerutors please include the unit ofrime (minutes or hours) 

17. Once you arrived a t  the spot where you wanted to collect wood, how long did i t  take you to 
collect your headload? Enurnerators pleuse include the unit of tirne 
(minutes or hours) 

18. How far do you think you walked there and back? kilometers 

Trip # 2 

19. Where did you go to collect firewood? Enurnerator - circle the appropriate respome nurnber und 
where requiredfll in ooter Zocatiom. 

1 Mapunga Mountain 
2 Chikw irandaom bera Mountain 
3 Chamapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinjike Mountain 
7 Mutaragurne Mountain 
8 Gugwa Mountain 
9 MaPrni Mountain 
10 Njedza Mountain 
1 1  Chemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
14 other 
15 other 



20. 1 will read you a list of trees. Did you have any of these trees in your headload? Can you show 
me what proportion of each you had in your headload? Emunerafor - ciide the appropriate respome 
number for each species. Pick ouf the c d  for each species andplace on the g r o d  GNe the person 25 
sticks to distribute amongst the c d .  Write in the nurnber in the space beside each specia. 

proportion of headload proportion of headload 
1 muphti 9 mupangara 
2 munhondo IO mukute 
3 rnuunze 11 mucherekesi 
4 muvanga 12 rnunyada 
5 musasa 13 mubvamaropa 
6 mukuyazvigo 14 mutukutu 
7 muhacha t 5 other - speciQ 
8 mukonono 16 other - specifL 

21. Did you walk with anyone to collect wood? 
1 Yes 
2 no 
9 don't know 

22. Did you deliver something on this trip to the collection site? 
1 Y= 
2 no 
9 don't know 

23. How long did it take you to walk there? 
Enurnerators please include the unit of t h e  (minutes or hours) 

24. Once you arrived a t  the spot where you wanted to collect wood, how long did it take you to 
collect your headload? Enurnerators please include the unit of time 
(minutes or hours) 

25. Flow fat do you think you walked there and back? kilometers 

Trip # 3 

26. Where did you go to coIlect firewood? Enurnerator - circle the appropriate responîe number and 
where requiredfiII in other locations. 

1 Mapunga Mountain 
2 Chikwirandaombera Mountain 
3 Chamapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinjike Mountain 
7 Mutaragrne Mountain 
8 Gugwa Mountain 
9 Mazimi Mountain 
1 O Njedza Mountain 
11 Chernakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
14 other 
15 other 



27. 1 will read you a List of trees. Did you have any of these trees in your headload? Can you show 
me what proportion of each you had in your headload? Enurnerator - circfe the appropriore responre 
nurnber for each species. Pick out the car& for each species andplace on the ground GNe the person 25 
sri& to distribute amongst the cm& Write in the nzimber in the space beside each species. 

proportion of headfoad proportion of headload 
1 mupfuti 9 mupangara 
2 munhondo 10 mukute 
3 muunze I I  mucherekesi 
4 muvanga 12 munyada 
5 musasa 13 rnubvamaropa 
6 mukuyanigo 14 mutukutu 
7 muhacha 15 other - speciS . 

8 mukonono 16 other - specifL 

28. Did you walk with aayone to collect wood? 
1 Y= 
2 no 
9 don't know 

29. Did you deliver something on this trip to the collection site? 
1 Yes 
2 no 
9 don't know 

30. How long did it take you to walk there? 
Enurnerutors please include the unit oftime (minutes or hours) 

31. Once you arrived at  the spot where you wanted to collect wood, how long did it take you to 
collect your headload? Enurnerators pieuse include the unit of rime 
(minutes or hours) 

32. How far do you think you waiked there and back? kilometers 

Trip # 4 

33. Where did you go to collect firewood? Enurnerator - circie the appropriate respome number and 
where requiredfill in other locatiom 

1 Mapunga Muuntain 
2 C hikwirandaom bera Mountain 
3 Chamapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muc hinj ike Mountain 
7 Mutaragume Mountain 
8 Gugwa Mountain 
9 Mazimi Mountain 
1 O Njedza Mountain 
1 1  Chemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
14 other 



34. L will read you a Iist of trees. Did you have any of these trees in your headload? Can you show 
me what proportion of each you had in your headload? Enumerator - c i d e  the nppropriate responre 
mcmberfor each species. Pick out the c d  for each species and place on the ground Give the person 25 
sticks to dkîribute amongst the carciS. Write in the nurnber in the space beside each species. 

proportion of headload proportion of headload 
1 muphti 9 mupangara 
2 munhondo 10 mukute 
3 muunze I l  mucherekesi 
4 muvanga 12 rnunyada 
5 musasa 13 mubvamaropa 
6 mukuyiizvigo 14 mutukutu 
7 muhacha 15 other - specifl 
8 mukonono 16 other - speciw 

35. Did you walk with anyone to collect wood? 
1 Yes 
2 no 
9 don't know 

36. Did you deliver sometbing on this trip to the collection site? 
1 Yes 
2 no 
9 don't know 

37. How long did it take you to walk there? 
Emrnerators pleare inchde the unit of time (minutes or hours) 

38. Once you arrived at  the spot where you wanted to collect wood, how long did it take you to 
collect your headload? Enurnerators please include the unit of tirne 
(minutes or hours) 

39. How far do you think you walked there and back? kilometers 

Section iII - Firewood CoUection Using a Scotch-Cart 

40. Did anyone from this household go and collect wood using a scotch-cart last week? 
1 Yes 
2 no 
9 don? know 

41. Did anyone hire a scotch-cart for collecting wood last week? 
1 Yes 
2 no 
9 don't know 

Enumerator: Ifthe a m e r s  to questions #40 & #41 are no, then go to question 49. 

42. What was this scotch-art load intended to be used for? 
1 domestic purposes (cooking, ironing, heating ) 
2 beer brewing 
3 brick-burning 
4 other specQ 
9 don't know 



43. Where did the scotch-cart go to collect firewood? Emrmerutor - circle the appropriate respome 
number und where requiredfill in other locations. 

1 Mapunga Mountain 
2 Chikwirandaom bera Mountain 
3 Charnapere Mountain 
4 Ndemera Mountain 
5 Mucheunje Mountain 
6 Muchinj ike Moun tain 
7 Mutaragume Mountain 
8 Gugwa Mountain 
9 Mazirni Mountain 
10 Njedza Mountain 
11 Chemakudo Mountain 
12 Runyange Mountain 
13 Kapuka Mountain 
14 other 
15 other 

44. 1 wilI read you a List of trees. Were any of these trees in the scotch-cart load? Can you show me 
what proportion of each you had in the scotch-cart load? Enumerator - circle the appropriate response 
number for each speciés. Pick out the car& for each species and place on the ground Give the person 25 
sticks to dktribute amongst the car&. Write in the number in the space beside each species. 

proportion of headload proportion of headload 
1 muphti 9 mupangara 
2 munhondo 10 mukute 
3 muunze 11 mucherekesi 
4 muvanga 12 munyada 
5 musasa 13 mubvamaropa 
6 mukuyazvigo 14 mutukutu 
7 muhacha 15 other - specify 
8 mukonono 16 other - specify 

45. Did you deliver something on this trip to the collection site? 
1 Yes 
2 no 
9 don't h o w  

46. How long did it take you to harness the oxen and drive them to the spot where you were 
collecting the wood? Enurnerator - include the appropriate unit 
of tirne. 

47. How long did it take you to collect the cartload of wood? 
Enurnerator - include the appropriate unit ofrime. 

48. How far do you think the scotch-cart tmveled? 
kilometers 

49. Does the husband usually [ive at the homestead? 
1 not applicable - not marrieci, widowed or divorced 
2 married - spouse present 
3 married - spouse not present (lives and workr elsewhere most of the time) 

finish time 

Gender of Respondents 1 Female 2 Male 3 Both Male and Female were interviewed 



Source: S. E. Carter (1993) 
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