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Abstract 

Social epidemiology has identified the workplace as a primary source of il1 health. An 

upswing in the incidence of mental illness in the US. may weLl be an indicator that the 

massive restnicturing of human work associated with business process reengineering and 

the installation of enterprise wide systems leads to substantial negative implications for 

the health of the US. population and the vitality of its communities. Since no hard 

scientific evidence is available, the author has argued that the precautionary principle, 

originally designed to protect the environment, should be extended to protect society 

when human work is redesigned. 

The thesis specifically examines the impact that business process reengineering is having 

on low-level white-collar jobs. Using the demand-control mode1 to predict probable 

outcornes, the author has fomd that the implications of this work reorganization on 

society are likely to be severe and adverse. A preventively oriented strategy for work 

redesign is not only possible but should be mandated by giWig a broadened 

precautionary principle the force of law. 
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In troducfion 

Engineers and many other groups of specialists are facing an important dilemma: 

many of the consequences of their designs and decision making fall beyond their domain 

of cornpetence. The usual response to this dilemma has been to leave these consequences 

to other professionals. However, an important problem appears when problems are £kt 

created in one domain of specialization and are then addressed by other specialists. 

Facing these extemdized problems ends up being expensive and ineffective as more 

systems and services are added to the economy instead of solving the problems at the 

root. For instance, pollution control techniques remove pollutants Erom waste streams, but 

transfer these pollutants to landnlls where eventually they will become another problem. ' 
A new and growing body of engineering approaches attempts to deal with the 

consequences of engineering design and decision making in a more proactive marner by 

trying to anticipate what will be the adverse consequences of a particular engineering 

undertaking. In other words, these approaches, known as preventive approaches, try to 

face a problem at the root. Preventive approaches push engineers to look beyond the 

bound&es of their own domain of expertise in such a way that they use other bodies of 

knowledge that could be relevant to engineering practice. 

The main objective of the use of preventive approaches is not to advance other 

disciplines, but to interpret the significance of the findings of other disciplines for 

engineering theory and practice. The present thesis will attempt to identiQ preventive 

approaches in the particular area of human work, as engineers directly and indirectly 

affect how work is performed in modern society. Engineers, for instance, affect modem 

work in a direct manner when they help to design a factory, or in an indirect manner 



when they become plant managers or when they design equipment for factones. 

Zncreasingly, engineers have moved fiom the factory floor to the office where they design 

both the workspace and the systems without which a large part of modem work becomes 

unthinkable. 

In order to understand and prevent the negative consequences of their decisions, 

engineers should become familiar with other disciplines. They could, then, directly and 

indirectly influence the way in which work is carried out in our society and proactively 

deal with the problems associated with modern work. In our particular case, for instance, 

chapter one will examine a body of literature on mental health and chapter two will focus 

on relevant literature of occupational stress and socio-epidemiology. These bodies of 

literature will be interpreted in order to understand how engineering design and decision 

making affect modem work. We will analyze the consequences of engineering design and 

decision making in a negative feedback mode in order to permit engineers to adjust their 

design and decisions and, thus, to greatly reduce hannful effects or consequences of bad 

work design. 

When engineers try to deal with the consequences of our undertakings in a more 

proactive way, they still face other important problems. Engineers are invoived in the 

creation and appiication of very powerful technologies whose consequences are usually 

far f?om clear, especially when these new technologies are first introduced. The 

traditional attitude has been to wait until these consequences build up sufficiently to 

attract attention and/or until they are sufficiently developed so that they can actually be 

studied. These attitudes lead to the appearance of corrective actions o d y  after the 

negative and harniful effects of these technologies have become quite serious. 



In the case of environmental problems, for instance, we have leamed that these 

conventional attitudes towards new technologies simply do not workS2 It is clear that the 

design and decision making of engineers has an enormous impact on ecosystems and the 

biosphere. If we wait until these negative consequences build up and are sufficiently 

established so that they c m  be studied scientifically, and only then try to establish clear 

causal relationships between specifïc human actions and their consequences, we will find 

that by that time it is almost too late to reverse these negative consequences. As a matter 

of fact, the effects may be so costly to reverse that they may bankrupt the company that 

caused them. Even if a company was to be able to pay for the clean up, the damage could 

be so far reaching that it would be almost irreversibie. In addition, since ecosystems and 

the biosphere are highly complex non-Iinear systems strict causality can alrnost never be 

established. Over the last few decades, hence, it has become evident that a more proactive 

approach to the introduction of new technologies is required: "given scientific ignorance 

prudent pessimism should be favored over hazardous ~ ~ t i m i s r n . " ~  The precautionary 

principle is such a proactive approach. The Ministers' Declaration at the Bergen 

Conference for protecting the North Sea put the precautionary principle in this way: 

Environmental measures must anticipate, prevent and attack the causes of the 
environmental degradation. Where there are threats of serious or irreversible 
environmental damage, Iack of scientific certainty shouId not be used as a reason for 
postponing measures to prevent environmental degradation.' 

The European Union adopted the precautionary principle at the Maastricht treaty in 

1992.~ The present thesis recognizes that technological change produces similar mayor 

idluences on hurnan Iife and society requiring an extension of the precautionary 

principle. The specific phenornenon addressed in this thesis is the influence of BPR on 

hlaman work and via it on comrnunities and societies. 



The present thesis examines the restnicturing of modem work resulting fkom the 

growîng application of compter-based information and communication technologies in 

general, and business process reengineering and enterprise wide systems in particular- It 

is obvious that the consequences for the work organizations that use these technologies 

are significant. Current efforts of work resîruchiring constitute a fundamental rethinlàng 

of the way in which a corporation or a public sector organization function. It is highly 

probable that these changes are not restricted to these work organizations alone, but that 

they will also spi11 over into communities and society. We are principally interested in the 

implications of work restmcturing on low-level white-collar workers' health (in the 

comprehensive sense as d e h e d  by the World Health ~ r ~ a n i z a t i o n ) ~  and will pay 

particular attention to the escalating phenornenon of mental illness.' 

The reasons for this focus on low-level white-collar workers' health are obvious. 

Low-level white-colla. workers are the Iargest occupational group in today's service 

based economy and their il1 health could have far-reaching effects on the workforce of a 

Company, a nation's economy, and society. Since business process reengineering and 

enterprise wide systems have been relatively recently htroduced, their full effect is still 

unknown and has yet to be studied in detail. A study of the impact of business process 

reenginee~g and enterprise wide systems on health will reveal that the implications of 

these new technologies are far reaching and are bound to have negative consequences. 

Under such circumstances, society can only be protected fkom harmfbl effects by 

applying the precautionary principle in a manner similar to the one in which it is now 

applied to protect ecosystems and the biosphere. In other words, this thesis recommends 

that the precautionary principle be extended to the social consequences of t e c h n o l ~ ~ ~ . ~  



Not unlike ecosystems and the biosphere, work is central to modem life: we all spend 

many hours at work and, consequently, any fundamental restructuring of how we work is 

bound to have a huge impact on our heaith, social relations, famiIies, communities, and 

 nation^.^ Should we wait for these consequences to become fully manifested? Should we 

wait until negative consequences c m  be causally linked to specifïc initiatives? Or should 

we as a society decide to protect ourselves and to deal with these and other issues more 

proactively by adopting the precautionary principle? If we as a society decide to be 

proactive, and we should be proactive, then engineers and other professionals involved in 

the restructuring of work also have to become proactive in their practices, methods, and 

approaches. 

We will begin our analysis by showing that the problem of mental health is 

serious and escalating. In chapter two we will show that the organization of modem 

work, and consequently any major reorganization of work, has a significant impact on 

people's health, as their work related stress levels increase. Chapter three will analyze in 

depth the organization of work and introduce alternative ways of reorganizing work as a 

means of proactively facing adverse healîh implications. Chapter four will present recent 

efforts of work resû-ucturing as a means of incorporating information technologies into 

work and chapter five will analyze these efforts under the Iight of their impact on 

society's curent mental health conditions. A discussion about the shape of preventive 

ways of reorganizing work and their relationship with the design of information 

technologies will close this thesis. We will arrive to the conchsion that extending the 

precautionary pnnciple to society in general, and human work in particular, is necessary 

in order to affect proactively the vitality of our modem society. 



Introduction: Endnotes 

1 The foilowing paragraphs have been adapted fiom the introductory remarks of the course syllabi 

of APS 103 Engineering, Society and Environment I, and MIE 1901 Technology, Society and 

Environment 1, taught by W.H, Vanderburg at the Center for Technology and Social 

Developrnent in the Department of Mechanical and Industrial Engineering at the University of 

Toronto. 
2 Vanderburg, 2000, p. 292. 
3 Jacobs, 1991, p-100. 
4 Dethlefsen, Jackson & Taylor, 1993, p. 55. 
5 Vanderburg, 2000, p. 264. 

Stone, 1979, p. 7. 

' The Blackwell Dictionary of Sociolog~! (Johnson, 1995, p. 26) defines the white-collar worker 

as a person whose work is primariIy non-mariual (e-g. office worker). The tenn nonnally refers to 

fower-level occupations (e.g. secretanes and clerks) rather than higher level ones (e.g. executives, 

lawyers, or professors). We will refer to the occupations that will be object of our analysis as low- 

level white-collar workers. Unfortunately, a more precise definition is difficult to achieve: 

"White-collar people cannot be adequtely defined along any one possible dimension of 

stratification - skill, fûnction, class, status, or power. They are generally in the middle ranges on 

each of these dimensions and on every descriptive attriiute." (Mills, 1951, p. 75). We will focus 

our discussion on describing and analyzing the different fimctions associated with these 

occupations (see Chapter 4). 
8 The precautionary principle is implicit in the concept of preventive approaches to the 

engineering, management, and regulation of higher technology as set out in Vanderburg's 

Labyinth of Technolow (2000). It was W.H. Vanderburg's suggestion to recommend the 

extension of the precautionary principle to social issues since it would be sorne time before we 

will have hard evidence of the consequences of reengineering and enterprise wide systems. 
9 A principle similar to the precautionary pruiciple can be observed in Occupational Health and 

Safety regulation. The principle of diligence in its broadest and rnost proactive sense can be 

related to a duty to abate hanns at work that are predictable and foreseeable. This legal mandate 

poses the possibility of rnaking actionable at law some health harrns arising fiom adverse 

psychosocial conditions at work that can be preventabIe (Shain, 2000, pp. 8-10). 



Chapfer 1: Mental lllness in the U S  

In many industrially advanced nations, principaily in the U.S., mental illness is 

becorning a significant problem that could lead to a social crisis if ways for preventing its 

growth are not soon found. A comprehensive assessrnent of mortaliq and disability in 

developed societies reveals that after heart disease, the number one cause of death and 

hospitalization, mental illness (including suicide) surprisingly appears as the second 

contributor to the disease burden in these societies.' Table 1-1 and Figure 1-1 show the 

chronic conditions that represent the most important contributors to disease in developed 

econ~mies.~ 

According to the U.S. Surgeon General: "Mental illness is the term that refers 

collectively to al1 diagnosable mental disorders. Mental disorders are health conditions 

that are characterized by alterations in thuiking, mood or behavior (or some combination 

thereof) associated with distress anaor irnpaired fun~tionin~."~ These conditions interfere 

with an individual's capacity to be productive and to conduct fulfilling re la t i~nshi~s .~ 

The term "mental health problems" is used for any signs or symptoms that lack the 

intensity or duration necessary for being considered a mental disorder, but these problems 

are also real, painfiil, and potentially disabling.' 



Cancer 

Cardiovascular 

Others Cond'iions 
5196 19% 

Disorders 
15% 

Figure 1-1 Global burden of disease - DALYs worldwide - 1990~ 

Percent of Total DALYs 

1 

Al1 mental illness (includes suicide) 15.4 1 
Al1 cardiovascular conditions 18.6 

Al1 malignant diseases (cancer) 15.0 

Al1 respiratory conditions 4.8 

Al1 alcohol use 4.7 

Al1 infectious and parasitic diseases 

Table 1-1 Disease burden by selected illness categories in established market 
economies, 1990' 

2.8 

Al1 drug use 1.5 



It is important to highlight a unique characteristic of mental illness and mental 

heaith problems: the mortality of victims is relatively low, while their disability is 

extremely hi&. Most mental illnesses and problems present symptoms that do not have a 

constant course through tirne.' Their adverse effects on work, family, leisure, persona1 

interrelations and education led the US.  Surgeon General to af3h-m that "Mental health is 

fundamental to a person's overall health, indispensable to personal well-being, and 

instrumentai to leading a balanced and productive life.'" 

Mental illness principdly encompasses major depression, schizophrenia, bipolar 

disorder, obsessive-compulsive disorder, panic disorder and post-traumatic stress. As a 

matter of fact, four mental disorders - unipolar major depression, bipolar disorder, 

schizophrenia and obsessive-compulsive disorder - are among the top ten causes of 

disability in developed societies." Major depression alone ranked second as the leading 

source of disease burden in established market economies (see Table 1-2). 

A close analysis of the mental health situation in the U.S. is extremely revealing: 

one in five U.S. citizens experiences a mental disorder each year and half of the US. 

population will present a mental disorder in the course of their life." Only between 1989 

and 1990 there were 37.6 million office based psychiatric visits. The most fiequent 

reasons for visiting were depression (28.2%) as well as  both anxiety and nervousness 

(1~.9%). '~  In general, 15% of the adult population of the U.S. use some form of mental 

health service per year (8% presenting a mental disorder and 7% having a mental health 

problem).13 



I (millions) 

Total D U Y s  % of Total 

All causes 

Ischernic heart disease 

98.7 100, O 

8.9 

6.8 Unipolar major depression 

Cardiovascular disease 

9.0 

6.7 

1 l 

Table 1-2 Leading sources of disease burden in established market econornies, 
199014 

5.0 

~lcohol  use I 4.7 

5 

Mental 

5.0 

4.7 

,r disorders only 

Road trafic accidents 

No problern 
72% 

Addictiva 
disorders only 

6% 

4.3 

F i v e  1-2 Annual prevalence of mentalladdictive disorders in the u.s." 

4.4 



The effects of mental i h e s s  on adult individuals are devastating: "untreated 

mental disorders cari lead to lost productivity, unsuccessful relationships, and significant 

distress and dysfunction."'6 Anxiety, depression and schizophrenia, for instance, are no t 

o d y  the most recurrent mental problems in adult Americans, but also contribute to the 

escalating suicide rates in the U.S. " 

Substance abuse is a major problem that overlaps with the occurrence of mental 

disorders in Arnerican adults.18 Actually, 15% of the adults that expenence a mental 

disorder also present an alcohol or h g  use disorder; their treatment, then, is even more 

c ~ m ~ l e x ' ~ .  In one year, 19% of the entire adult population in the US. presented a mental 

disorder, 3% had both mental and addictive disorders and 6% had only addictive 

disorders. In other words, 28% of the U.S. population presented a mental or addictive 

disorder (see Figure 1 -2). 

Despite this alarrning situation, the effects of mental illness on U.S. society have 

long been deeply underestimated. Until recently mental illness was only associated to the 

populations of asylums or mental hospita~s?~ However, in 1999, the Surgeon General of 

the United States clarified that mental illness is a disease Iiable to hit any rnember of the 

population: 

Mental disorders and, to an even greater extent, mental health problems can affect 
anyone.. . Few Americans are untouched by mental illness, whether it occurs within one's 
family or among neighbors, CO-workers or members of the community." 

One only needs to look at the historical data of different mental health indicators 

in the last decades in the US. to witness the explosion of mental illness. For instance, 

there has been an alanning increase of mental health professionals and specialized 

facilities. Between the 1950s and the 1980s, wMe the U.S. population increased only by 

a halfZ2 the nurnber of visits to mental health facilities almost quadrupled23 and the 



number of mental health professionals more than quintupled.24 Furthemore, in the last 

three decades the nurnber of psychïatric hospital beds increased tenfold in private 

hospitals and more than doubled in general ho~pi ta l s .~~  At the same t h e ,  a higher 

prevalence of psychiatrie disorders (principally depression) has been detected in sarnples 

of young people within the U.S. population.26 Thus, the explosion of mental illness is 

clear and, as observed, it is difficult not to acknowledge it by such arguments as 

demographic growth an aging US. population, and the growing ability to detect and treat 

mental ilhess. 

We may wonder what repercussions such escalating increases in mental health 

problems have on the economy and how this situation relates to work organizations, as 

mental illness is at the source of escalahg costs for individuds, societies and work 

organizations by means of direct and indirect costs. 

The direct costs are the medical resources used for care treatment and 

rehabilitation of mental health problems. Between 1986 and 1996 (the most recent year 

for which data about mental health expenses in the U.S. is available) mental health 

expenditures in the U.S. have grown at an average 7% a year. From the estimated total 

health expenditures in 1996 (approximately $943 billion), 7% ($69 billion) were spent on 

mental health services. Table 1-3 and Table 2-4 respectively illustrates the annual growth 

rates and expenditures of mental health in the U S  Moreover, not only did the U.S. spend 

$69 billion in 1996 in mental health services, but also alrnost $13 billion were spent for 

the direct treatment of substance abuse.27 Figure 1-3 illustrates this situation. 



Average Annual Growth Rate (1986 - 1996) 

Mental Health Care Al1 Health Care 

Private 

Total Expenditures 1 
1 Public 

I I 

Table 1-3 US. mental health expenditures in relation to national health 
expenditures, by source of payer, annual growth rate (1986-1996) 28 

6% 

1 8% 

I Expenditures in BiUions (1996) I 

7% 

10% 

1 1 Mental Health Care 1 AU Health Care ( YO 
1 

Public 

Table 1-4 US. mental health expenditures in relation to national health 
expenditures, by source of payer, 1996" 

$495 Private 

1 I I 

6% $30 

$36 

Table 1-5 US. health-care expenditures, 1960 through 1 9 9 ~ ~ '  

7% Total Expenditures 1 $66 

Total in Billions 

$447 

$943 

Percent of Total GDP 

8% 



As a matter of fact, it is important to note that the overall costs of health care in 

the U.S. have also been alarmingly increasing. The national health care expenditures in 

the U.S. have accounted for the fastest rising portion of the GDP, rising kom 3.5% and 

$24.29 per capita in 1929 to 12.2% and $2,566 per capita in 1990.~' Table 1-5 shows the 

steady increase of national h e m  expenditures. 

An important question to ask is who pays for these costs? The increasing mental 

health costs in the US. were distributed in the following way in 1996: public sector 53%, 

by means of federal, state or local programs; and the private sector 47%, principally by 

means of pnvate insurance or direct persona1 expenditures (see F i m e  1-4). 

Furthemore, in the organizational reah ,  the employers' health care expenses 

have been escalating due to such direct costs as salary to absent employees, medical 

expenses, rehabilitation costs, survivor benefits (in the case of death) or compensation 

awards. For instance, in March 1998, health insurance cost private US. work 

organizations an average of $1 per each hour that empioyees spent at ~ o r k . ) ~  

Indeed, U.S. employers' health care costs have steadily been rising in the last 

decades. Between December 1980 and September 1998, health care costs have increased 

alrnost two times and a half as much as other benefit costs, and more than three times the 

Pace of wages and salaries.33 ~ e a l t h  insurance has become one of the most costly benefits 

provided by many US. employers.34 Insurance premiums have steadily grown fiom $5.9 

billion in 1960 to $2 16 billion in 1 9 9 0 . ~ ~  By 1992, employer expenditures for workplace- 

based health care plans were $22 1.4 billion? 



Mental 

Other 
Physical 

Disorders 
90% 

Figure 1-3 U.S. national health accounts 1996, $943 billion total - $99 billion 
mental, addictive, and dementia disorders3' 

Other 
StatelLocal 1 Private 

Other Federal 
PRIVATE 

47% 

PUBLIC 
53% 

Fiwe  1-4 Mental health expenditures by payer 1996 (total = 69 billion) '* 



In a similar way to health insurance, legay required benefits have increased 

steadil y. Workers ' compensation and MedÏcare expenses are the fastest growing US. 

employers ' legall y required benefit~.~' The portion of legdly-required benefits that pays 

for workers compensation rose fiom 17.6% in 1966 to 21.5% in 1998 and that for 

Medicare rose kom 5.9% to 14.1 % in the sarne period.40 The Medicare tax on employers 

was, when implemented in 1966, 0.35% of earnings up to $6,600 for a maximum tax of 

$23 per year. Nowadays, the tax is 1.45% of earnings with no Medicare 

payments, hence, have increased f?om $7.6 billion in 1970 to $1 1 1.2 billion in 1990,~' 

and are increasing at an average of 20% a year!3 Table 1-6 illustrates the increases of 

U.S. employers' benefits as part of the total compensation in the last decades and Table 

1-7 illustrates the increases of U.S. employers' compensation costs for health and - 

disability-related benefits? 

Businesses, as a consequence, have becorne the largest purchaser of health 

services and products in the U.S. As a matter of fact, the biggest single supplier of 

Chrysler or General Motors is not a steel Company, but the Blue Cross-Blue Shield, a 

health provider ~ r ~ a n i z a t i o n . ~ ~  Ir appears that corporate expenses for health care escalate 

at such a fast Pace that the cornpetitive position of U.S. businesses is endangered. The 

increasing health costs has led U.S. work organization to explore cost contaiment 

strategies such as to cut backs on employees' health care benefits with a resulting increase 

in individual's out-of-pocket e ~ ~ e n d i t u r e s . ~ ~  
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The indirect costs of mental illness result fkom reduced or Ioss of productivity. 

These costs engendered an estirnated $79 billion loss in the U.S. economy in 1990.~' 

From these numbers, 80% ($63 billion) were morbidity costs, taat is to say, costs due to 

the loss of productivity in usual activities because of illness; 15% ($12 billion) were 

mortality costs or costs related to loss of productivity due to premature deaths; and the 

remaining 5% ($4 billion) were costs generated by losses in productivity due to 

individuals sent to prison and individuals providing family care- 

in the organizational realm, these indirect costs encompass distress to other 

employees during absence; costs of temporary replacements or overtune payments; 

baining of temporary replacements; retraining empioyees after rehirnllig to the job; in the 

case of death or disabiIity recruiting, selecting, and hiring a permanent replacement; and 

administrative costs related to al1 the previous costs. In 1995, for instance, different 

health conditions accounted for 657 million lost workdays in the US. an average of 5.3 

days per person.50 

Summing up, the present chapter has provided a brief account of the cntical state 

of mental health in the US. Mental illness has appeared as a significant contributor to the 

burden of disease in the U S .  and other developed economies. The growing trends in 

mental health deterioration have negative repercussions on individuals, societies, and 

econornies, repercussions that can be partially quantified by means of direct and indirect 

costs. In the US., an increasing amount of these costs are absorbed by business 

organizations dirough contributions to federal health programs or the acquisition of 

pnvate insurance. These contributions are at the expense of organizations' profits and 

lead them to cut back on employees' health care benefits. At the same time, losses of 



workers7 productivity reinforce the problem. The trends are quite explicit: a major health 

problem appears in pardel to the wealth generated by the developed economies, in 

particular the US. 

As a matter of fact, during the closing decades of the twentieth century the U.S. 

wealth production has been declining if one considers that the costs incurred to produce 

wealth (the costs of health, pollution control, and other indicators of sociaVenvironmenta1 

decline) exert a negative effect on the GDP. Traditionally, these costs have been 

paradoxically added and not subtracted fkom the calcdation of the total output of goods 

and services, in other words the more mental health treatments are performed, the better it 

is for the GDP.'' Alternative indicators that attempt to subtract these costs, such as the 

Genuine Progress Indicator (GPI), show a general decline in US. net wealth 

production.52 Tt appears that the costs incurred to produce wealth are rising at a faster rate 

than the overalI wealth creation. 

If this is the case, the costs of wealth creation pose an extremely significant issue 

for the engineering and management of technology. In terms of the subject of this thesis, 

important questions become now significant: 1s the wealth produced by improving labor 

productivity now undermined by the costs incurred to produce this wealth? Are mental 

health expenditures partly or wholly attributable to the way we have re-organized work in 

order to improve labor productivity? These questions are of fundamental importance not 

only for the US.  economy in general, but also for the way we practice engineering, 

management, accounting, regulation, and other activities related to technological and 

economic growth. 
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Chapter 2: Work and Mental tiealth 

Extending the precautionary principle to Society would mean that a proactive 

approach is essentid given the magnitude and serioumess of mental ilhess and its 

adverse implications for the U.S- population and those of other developed societies. A .  

analysis of the etiology of mental illness, i.e. the study of the cause of mental illness, is 

rendered necessary. This analysis will reveal that work place, as an intrinsic part of an 

individual's environment, is a major contributor to mental illness. Since engineers 

together with other professionals are the designers of the work place, the analysis of the 

etiology of mental illness could be helpfûl if we want to redesign work adequately. 

2.1 The Etiology of Mental Illness: the Role of Environmental Factors 

According to the U.S. Surgeon General, the factors that contribute to mental 

illness c m  be grouped in two categories: genetic and environmental.' Specific genetic 

mechanisms are the platform over which an individual's life experiences c m  lead to 

mental illness. However, it appears that the individual's environment that in most cases 

triggers the appearance of the malice: "it is now recognized that socioeconomic factors 

affect individuals' vulnerability to mental illness and mental health problems."2 These 

environmental factors can be isolated by socio-epidemiological studies and may relate to 

a person's lifestyle, dietary habits, working patterns, economic levels, demographics, and 

social relations, arnong others. 

The causes of most mental disorders are, thus, rooted in a combination of both 

genetic and environmental fact0rs.l The significant variations on the incidence of mental 

problems over different stages in individual's kife contribute to illustrate this interaction 



between genetic and environmental factors4 For instance, variations in multiple genes 

could contribute to a dismption in some fbnctions of the brain that, under certain 

environmental conditions across individual's life, result in mental iUness. Figure 2-1 

illustrates this interaction of genetic and environmental factors. 

In other words, a person's genetic make-up could Iead to a particular situation that 

predisposes the individual to mental illness. Nevertheless, in most cases there also has to 

be an environmental trigger. Although, both factors contribute to the development of 

mental illness, it is almost impossible to quant* the contribution fiom each factor. In the 

light of the recent sharp increase of mental illness, we may wonder, however, whether 

people's genetic make-up or their environmental characteristics have considerably 

changed in the recent years.5 

At this moment there is no direct evidence that c m  prevent us fiom considering a 

major change in people's genetic map or in their environment in the analysis of the 

etiology of mental illness. There is no question that many of the pollutants that we are 

exposed to - through the air we breath, the food we eat, or the things we can have skin 

contact with - could cause physiological changes that could lead to behavioral 

consequences. For instance, some factors affecthg the prenatal brain developrnent 

contribute to behavioral ~onse~uences .~  However, we still do not know up to which 

extent the adverse effects of pollutants could be genetically or biologically transmitted or 

whether they are transmitted at all. 
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It appears that both the biological and genetic map of humanity change at slower 

Pace than recent environmental changes, for instance, the computer revolution has deeply 

aEected individual's environment. The incidence of mental illness has varied rapidly in 

the last decades and in such a great scale that it is not likely that genetic factors Vary at 

this sarne Pace and scale- In the quest towards finding a correlation between the factors 

that could lead to mental illness and the disease itself, the most probable correlation 

appears with changes in environmental factors, even though the exact causal mechanisms 

remah largely unknown. 

The hypothesis that the recent increase of mental illness has more to do with 

environmental factors than with genetic ones needs to be explored in M e r  detail. In 

1946, the WorId Health Organization (WHO) considered health in terms of the person- 

environment relationship when it defked health as "a state of complete, physical, mental 

and social well-being.. . not merely the absence of diçease."' The Surgeon General of the 

U.S. fiuther emphasizes the difficulty to eradicate the erroneous belief that considers 

mental health different than physical health or that considers mental illness different than 

physical illness. In reality the two - mind and body - are inseparable.' 

The WHO'S definition and the remark of the Surgeon General confinn what we 

have previously argued: mainly that health is affected by both genetic and environmental 

factors. In other words, health has a physical dimension, a mental dimension, and a social 

dimension and both genetic and environmental factors contribute to these three 

dimensions. Problems in one of the dimensions of human health affect al1 the other 

dimensions. For instance, social relations (at family or at work) can be dernanding and 



lead to a physical problem, like heart disease? Or7 a work situation could expose people 

to certain pollutants that could, in tum, affect their behavior.1° 

The above described ecological vision of health constitutes a paradigrnatic shift 

that moves fkom the traditional view of a person being essentially considered as a closed 

system to the view of a person considered as an open system. A human being, hence, is 

an open whole that exchanges matter, energy, information, beliefs, and values with 

hisher environment. An individuai's ongoing existence fùndamentally depends on these 

exchanges. Within this view, people's health, then, implies that they must be physically 

and mentally healthy and be engaged in social relations that support them and in tum 

support others.' ' 
This ecological model of health implies that an individual brings certain physical, 

psychological, emotional, and intellectual resources to a particular environrnent. The 

environrnent, then, imposes certain demands on the individual, or, in other words, the 

environrnent "taxes" these resources. Different implications derive fkom this situation. 

The environmental demands rnay be so weak that the individual is not required to 

creatively use hisher resources, and as a result the individual could become passive. The 

environmental demands can exceed available resources and the individual rnay be 

overwhelmed and his/her health may break down. Another option appears in the middle 

of the previous two extreme options when the resources the individual bnngs to bear on 

the demands of a situation are just adequate: the environmental challenge, then, can be 

faced and the individual c m  l e m  from hisher experience and gow." 

The ecological model of health can be illustrated with the functioning of the 

immune system: one of the most important sources of health in its physical dimension." 



The immune system regdates the relationship between an individual's physical health 

and his/her biological environment. Physical health is disrupted when the immune system 

cannot cope with the extemal dernands of toxins or ~ in i s e s . ' ~  

But, what about the other dimensions of human heaIth? Stress theory - "a new 

paradigm for scientifïc explanations of health and behavior"15 - will be introduced as a 

tool to explain how the relationship between a person and hisher environment affects the 

different dimensions of human health, in particular mental health. 

2.2 Health, Stress and Work 

It seems that the increase in mental ibess  in the US. adult population may corne 

from a more demanding relationship between people and their environment. Stress theory 

will be introduced to explain how the relationship individual-environment affects the 

different dimensions of hurnan health, in particular mental health. 

Stress can be defined as "the response of the organism to a noxious or threatening 

~ondition."'~ Stress, hence, is the response to an action or situation korn the environment 

that places special physical, psychological or social demands, or a combination of them, 

over an individual. These demands are called stress or^.^' The study of stress, therefore, 

involves the analysis of the interactions between an individual and hisher surrounding 

contexts under the ecological vision of health. 

The study of stress began with the seminal work of Hans Selye, an 

endocrinologist who studied people's biological responses to the unpleasant sensory or 

psychological experiences causeci by stresson. Under the menace of a stressor, the hurnan 

body presents a stereotypical response that is known as the "fight-or-flight" response. 

The "fight-or-flight" response is constituted by a series of biochemical changes in the 



body that look towards enhancing the individual's ability to face a demanding situation. 

These changes are reflected in faster heart beat, tension in the muscles, segregation of 

adrenaline, among other muscular, emotional, and chemical responses, that provide extra 

energy to fight or run away fiom a stressfil sit~ation.'~ 

The stress response enables human beings to deal physically and psychologically 

with the stressors if they do not happen too o f t n .  But when the stressors constantly 

trigger the stress response an adverse health effect appears: "the human body was never 

meant to deal with prolonged chronic stre~s."'~ The adverse health effect that results from 

chronic stress will be either in the form of a strain (Le. a relatively minor side effect) or a 

major illness. The explosion of mental illness, thus, could be related to the fact that 

current demands (stressors) h m  the individual's environment constantly trïgger the 

stress response up to the point that mental health is negatively affected. 

In other words, stress theory establishes that the chronic incidence of the stress 

response, originated by certain stressors in the environment (independent variables), is at 

the source of undesirable consequences (strains or illnesses that constitute the dependent 

vuiables) under certain parametric conditions (moderator variables like individual 

characteristics) which do not always appear.*' F i m e  2-2 illustrates the relationship 

between independent, dependent and moderating variables in the stress process. 
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A discussion of the dependent variables in the stress process will allow us to 

expiain the link that exists between stress and its adverse consequences (different strains 

and illnesses that include mental problems and illnesses). The Iink between stress and the 

enWonment will be illustrated by means of a discussion about independent variables 

(stressors) in the stress process. Both of these discussions will also be used to illustrate 

the histoncal development of stress research. 

An analysis of the dependent variables of the stress process (strains and illnesses) 

illustrates how stress has consequences in the different dimensions that, according to the 

WHO, encompass human health. Strains have been categorized in three major areas;" 

a) Physiological (increase in blood pressure and heart rate, sweating, breathing problems, 

muscular tension, gastrointestinal disorders, among others). 

b) Emotiond (nervousness, anger, irritability, anxiety, lower self-esteem, poor 

intellectual functioning, depression, fatigue, inability to concentrate or make decisions, 

job dissatisfaction, resentment of supervision, among others). 

c) Behavioral (absenteeism, alcohol and drug abuse, smoking, burnout, impulsive 

behavior, communication problems, decrease in performance, violence, suicide, 

accidents, job turnover, among others). 

These various types of responses (physical, psychological, behavioral or a mix of 

them) are at the root of different trends in stress research. Histoncally, stress was first 

approached 5om the psychological point of view (the most traditional approach used 

until the end of the 1980s). The psychological approach resulted in the exclusive 

highlighting, in most research studies, of subjective measurements of the individual's 

perceived emotional and behavioral consequences of stress.23 



These subjective measurements of stress were at the source of the isolation of 

stress research f?om large socio-epidemiological studies (these studies today permit 

establishg the link between stress and major ilinesses). The emphasis on the 

individual's perceived stress has also innuenced the interventions that today are widely 

used in order to controI stress: the individual is the focus of attention in most stress 

 intervention^^^ (this emphasis on the individual on stress research will be funher 

discussed in the next chapter). In a few words, stress research, until recently, was 

discarded from medical approaches that could objectively measure stress outcomes on the 

different dimensions of health because stress research primaril y relied on individuah' 

subjective evaluations. 

However, recent research has shed a new light on the negative outcomes of stress 

on health. Even though it is difficdt to indicate what is the exact function that stress 

plays in negative outcomes of heaIth, an increasing socio-epidemiological body of 

research has revealed that many major illnesses are stress-related. Theorell, one of the 

pioneers of this research, for instance, began to cal1 the attention of the medical 

comrnunity to stress research by studying the relationship of stress and coronary heart 

disease (CHD).'' Furthemore, different findings have dlowed relating stress with CHD 

risk factors (smoking, serurn cholesterol, high pressure, etc.).26 In addition, in 199 1, 

Cohen's seminal research analyzed the link between stress and immune dysfunction.27 

Stress, then, has begun to be considered as a clear factor increasing an individual's 

vulnerability to tumors and infections. In the particular case of mental health, stress bas 

been found to play an important role in precipitating depressive i l lne~s*~ (in particular 

unipolar depression, the second leading burden of disease in developed societies) and 



other disorders like neurosis, drug addiction, and alcohol abuse?' Depressed mood, at the 

same t h e ,  has been associated with decreased immune f ~ a c t i o n . ~ ~  

These and other findings began to c d  attention to the fact that stress is not solely 

at the source of minor strains that are related in one way or the other with the symptoms 

of the "fight-or-night" response. Chronic stress can lead to major illnesses too? Bruce 

Rabin, a psychoneuroimmunologist fiom the University of Pittsburgh, illustrated the 

recently established strong link between stress and ilhess in an interview about the state 

of stress research: "now there's enough epidemiology to establish the association 

[between stress and illness]. We are still working out the me~hanisms.'"'~ 

From this last idea we can conclude that, although the associations between stress 

and illness are quite clear, the causal rnechanisms, however, are not as clear." In other 

words, for the purposes of our study some questions still remain to be answered: which 

factors in the environment are determinants of the stress response? Wbat do we h o w  

about possible sources (independent variables or stressors) of stress in modem society? 

Before a n s w e ~ g  the previous questions it is important to point towards îhe fact 

that even though the link between stress and illness has received special attention, the 

consideration of the environmental sources of stress has not received as much attention. 

Pearlin points out: 'To this day, most stress research is concemed with the response of 

the various organs and systems of the body to stress, not with the antecedents of the 

stress."34 

The lack of emphasis on the study of stressors can be related to two factors. First, 

the exaggerated interest of the researchers towards individual coping and laboratory 

research." Second, to the complexity that derives fiom the analysis of different 



embedded milieus in the environment? Since laboratory research cannot answer the 

questions related to the sources of stress, it appears to be necessary to turn again towards 

social epidemiology in order to explore the different stressors' range o f  possibilities in 

the environment. 

There are a variety of possible, and interrelating, elements of the modem 

environment that can affect the stress process. Some of these elements include social 

organization (principally family and work)," individual life e ~ ~ e r i e n c e s , ~ ~  the physical 

environment (e-g. urban ~ife),)~ and fiom an even broader perspective, society and culture 

thern~elves.4~ 

But, what is the role that these different features of the individual's environment 

codd play on the stress process? In accordance with our ecoIogical h e w o r k ,  the 

environment that is the source of stress is also rnodified by the consequemes of stress. 

Environmental factors, thus, do not play only the role of independent variables, but they 

can also be dependent or moderating variables too. An analysis of family life will be 

introduced to illustrate the cornplex relationship that environment factors can play in the 

stress process. 

Family life in particular and other environmental factors in general relate to the 

stress process in three different ways? First, in the family, the strains of life can be 

easily expressed (Le. family c m  be considered a dependent variable of the stress process). 

For instance, a stressed worker cannot be violent with his/her boss without losing his/her 

job. However showing violence against a child or spouse at home becomes easier. 

Second, family provides support to cope with stress (i.e. farnily becomes a moderating 

variable in the stress process). Finally, family life, in contrast, can be a potential source of 



stress. The chmging roles and relationships engendered by parenthood, divorce, or the 

death of a spouse are some of these sources of stress (i.e. family can be considered an 

independent variable of  the stress process). 

Pearlin affirms that the function of family life as source of social support in 

today's society is the most common and relevant fiinction of family within the stress 

process: 

The farnily stands in most contemporary societies as the welcoming haven where we can 
be refkeshed and reassured. For many people, home may not be simply the prefened 
place to turn in times of distress, but the only place in which one has access to acceptance 
and support." 

However, the important fiuiction that family life could have as a moderating variable in 

the stress process is dramatically and constantly challenged by other interacting 

environrnental factors (like urban stress, work-related stress, or the already mentioned 

explosion in mental illness). In this case, the support that farnily provides could be 

withdrawn and a disrupted family would then become a significant source of stress in 

itself. The difficulty to locate family life within the stress process illustrates the 

cornplexity that the study of environmental factors could bring (an in-depth analysis of 

the interaction of two of the most relevant interacting environmental factors, family life 

and work, will be introduced in the next section).43 

Studying the role of the environment in the stress process is a complex issue that 

affects many socio-epidemiological studies. Different attempts to establish a correlation 

between stress and some of the traditional variables used in socio-epiderniology (like 

nationality, race, age, sex, marital statu, econornic level, job title, occupation, among 

other variables) have showed contradictory results." It is difficult to speciQ the precise 

roles that environmental factors play on the stress process and, thus, a uniform vision 



about the causality of stress is absent. Nevertheless, occupational stress research has 

surmounted some of these difficulties by using some psychosocial job characteristics as 

independent variables.45 This research has allowed establishing a strong and orderly 

correlation between work-related stressors and certain strains and illness. 

Occupational health has traditionally focused on studying the impact of the 

physical work environment on health? However, since the 1970s social scientists have 

begun to join forces with occupational health scientists to study for the f is t  tirne the 

adverse consequences of certain psychosocial work settings. For instance, in the mid- 

1970s, Quinn and Cohen found syrnptoms of poorer mental health in stressed and 

dissatisfied workers who felt locked into their jobs:' 

A technical report published in 1975 by the National Institute of Occupationd 

Safety and Health (NIOSH) in the U.S. made the first account of what later became 

known as workplace psychosocial factors.48 This seminal work uinuenced future research 

and understanding about the sources of stress, principally, by means of linking 

psychosocial factors with the socio-epidemiology of stress.49 In a few words, this body of 

research, latter h o w n  as occupational stress research, set the grounds for the first strong 

socio-epiderniological link between health, stress, and the individual's envir~nrnent.~~ 

With occupational stress research, thus, the study of the work environment as an 

independent variable in the stress process began to attract attention. By the early 1980s, 

the NIOSH listed psychological disorders among the ten Ieading occupational illnesses 

and injuries in the u.s.~' Furthemore, in the 1990s, the NIOSH began to accept that 

more macroscopic aspects of the organizational environment (like organizational culture 

or clirnate) determined both organizational effectiveness and workers' well Some 



studies by the NIOSH, for instance, showed that orgaLzizational climate factors, such as 

perceived "safety clhate," could be important predictors of exposure to both infectious 

diseases and accidentsmS3 

In this way, occupational stress research began to analyze stress as a by-product 

of the way in which the modern workplace is structured. Stress began to be studied as a 

result of mergers and acquisitions, the lack of occupational mobility, organizational 

decline, job insecurity, and other factors which often characterize the modem corporate 

en~ironment.~~ This research strengthened the link between work and mental health 

problems. Terms such as "the merger syndrome7', "crisis management", 'budget cut 

crisis", "unemployment-related depressionyy, the "ripple effe~t,"~' or the "boxed-in 

began to appear in the scientific literature. 

Occupational stress research, thus, illustrates two converging trends in the 

research. The first trend represents the already strong link between health and stress, Le. 

the study of the dependent variables of the stress process. The second *end represents the 

recently emerging study of the causal mechanisms of seess, i.e- the isolation of 

independent variables or stressors. Within this emerging trend, the study of psychosocial 

variables has become of the utmost relevance. F i m e  2-3 illustrates the converging trends 

in stress research. 

Occupational stress research opens the way for considering mental illness as an 

outcorne of the way in which work is organized. Therefore, the workplace not only pays 

the qualitative and quantitative costs of the escalating mental health problem, but it could 

also become one of the main contributors (independent variable) to adverse health 

problems by means of psychosocial job factors. - 
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F i w e  2-3 Converging trends in stress research: links between environment and 
stress and between stress and strains or illnesses 



Since its appearance, occupational stress research has identified an ever-growing 

number of stressors related to the w ~ r k ~ l a c e . ~ ~  Therefore, the quest for a model that 

permits the identification of the most relevant stressors and the prediction of these 

stressors' consequences became one of the most important challenges in modem stress 

research. The attempts to organize the different stressors isoIated by research have 

resulted in increasingly more compIex stress models (the Michigan Organization Stress 

Model and the Job Characteristics Stress Model are examples of these complex models). 

These models reveal a major issue in modem occupational stress research: a trend 

towards adding up new stressors to an already long list and developing each time more 

complex models to understand the relationships and outcornes of these stressors. 

Complex stress models b ~ g  advantages and disadvantages. The advantage is that 

these models are good for explanatory purposes. However, the complexity turrïs into a 

disadvantage when attempting to denve guidelines for an intervention (e-g. engineering 

design or policy ma l~ in~) .~ '  For this Last reason complex sîress models will not be 

adequate for the purpose of our study. Moreover, some models, like the Michigan 

organizational stress rnodel, consider stress as a stnctly subjective individual 

phenomenon.59 Models that excluçively focus on the individual also have little relevance 

to the purpose of our present study: m o d i w g  the environment in order to proactively 

deal with health problems.60 

Within the present trend in occupational stress research towards complexity, 

Karasek and ~heore l l~ '  made a revolutionary breakthrough with an extremely simple and 

ernpirically well supported model: the demandkontrol modeLg As Sauter and Murphy 

point out: "The sirnplicity of this two-dimensional formulation [demand/control] stands 



in contrast to more complex and molecular analyses of organizational nsk factors for job 

stress.'d3 The simplicity of the model and its consideration of environmental sources of 

stress make the model usefùl for supporting an engineering intervention that atternpts to 

deai proactively with health issues at work." 

Simpler stress models also present disadvantages. The principal disadvantage is 

that the models' explanatory potential would be affected: the mode1 would not be able to 

explain each one of the empirical situations in which it is tested? As Theorell points out: 

. . . the demand-control model was never intended to explain al1 of the work-environment 
related il1nesses.-- there was no element of individual variation introduced into its 
original construction. On the contrary, the model deaIt with the way in which work is 
organized and the way in which this relates to illness. This simplicity has made the model 
useful in organizational work. A model that tries to explain "al1 of the variance" has to be 
more complicated, and mrty be scientifically more but educationally less successful than 
the simple model that was introduced. 

Despite disadvantages proper of the model's simpler formulation, there is Little criticism 

against the model compared with the amount of research that supports it. We cm S r m  

that the demand/control model has proven to be one of the best attempts to organize 

stress research? 

In few words, the demandkontrol model shines by its simpiicity: it distinguishes a 

well-defined number of independent variables and accurately predicts their physiological, 

psychological, and social outcomes. The model synthesizes the two converging major 

trends in stress research, the link between work environment and stress and the link 

between stress and health, into a simple and unimng theory. We will use the 

dernand/control mode1 to define the precise role that certain psychosocial variables in the 

workplace may play in the sharp increase in mental illness in the US.  adult population. 

Tbis analysis will have important implications to engineering practice, in particular 

workplace redesign. 



2.3 The Demand-Control Model and The Broad Consequences of Adverse 

Psychosocial Conditions at Work 

The ecological definition of health introduced at the beginning of the present 

chapter allowed us to contemplate the different possibilities that could denve in illness 

when the resources that an individual brings to a particular environment are "taxed" by 

the demands that the environment plays on these resources. In a similar way, the stress 

process illustrates how an individual's characteristics are "taxed" b y environmental 

stressors. A strain or an illness, then, could appear if an individuai's resources are 

overtaxed. Unfortunately, most stress research has focused primarily on studying the 

stress' adverse manifestations on the individual rather than its environmental sources. 

Karasek and TheoreIl illustrated this situation when they affinned that "the 

uncontrollability of the stressors rneant that the most interesthg question in stress 

research] was how the individual could cope or bear with this inevitable burden 

 stress^."^' In order to render preventable the apparently inevitable burden of stress, stress 

research has to be reinterpreted according to the ecological approach to health. That is to 

Say, importance has to be given to the environmental sources of stress and not only its 

manifestations: "any contribution of the work environment to physical illness must be 

shown to be independent of the worker' s persona1 characteristics (personality and 

physiology)."68 Therefore, in an attempt to solve the mental health problem at the root the 

following questions need to be addressed: What are the most relevant environmental 

sources of stress? Where do such stressors corne fiom? Can we change the environment 

in order to eliminate or reduce such stressors? 



As observed, occupational stress research has offered interesting alternatives in 

the study of the sources of stress. This research has identified a wide range of 

psychosocial variables and has correlated them with certain consequences of stress. 

Unfortunately, the large number of independent variables identified has contributed to the 

appearance of complex methodological issues. However, the simple formulation of the 

demand/controol model pernaits answering the questions mentioned above because it has 

identified, fiom the broad range of stressors that appear on the iiterature, the primary 

environmental factors that produce job strains and, via these strains, health problems. 

Furthemore, an analysis of the model's predictions will reveal that the consequences of 

adverse psychosocial factors on the workplace surpass the r e a h  of human health. 

To overcome the complexity problems that characterized occupational stress 

research, Karasek and Theorell began to organize the different psychosocial job 

characteristics that had been identified. They identified five psychosocial variables - no t 

of equal importance - by which a work setting may be characterized: decision latitude, 

psychological demands, social support, physical demands, and job i n s e c ~ u i ~ . ~ ~  An 

analysis of these variables in extensive socio-epidemiological studies allowed hem to 

conclude that the two psychosocial factors that have the most significant influence on 

hurnan health in the workplace are psychological demands "demand" and decision 

latitude c'control". At a later stage, they expanded the demandcontrol model by including 

the dimension of social support. 

Karasek and Theorell observed that the psychosocial constructs of demand and 

control have orthogonal effects. In the one case, workers were able to deal with stress by 

overcoming the challenge, while in the other case they could not. An example is that of 



engineers faced with too great quantity of work over which they had no contr01.~~ The 

consequences of this stress were entirely différent from those being given qualitatively 

difficult assignments. While this might be initially as stressful with some creativity and 

ingenuity they were in most cases able to overcome the challenge posed by these tasks 

leading to a sense of satisfaction of having accomplished a difncult task and having 

learned something new in the process. It is for this reason that Karasek and Theorell 

adopted the tenninology of demand and conîrol to these key psychosocial variables 

distinguished by their effects on human health. 

Demand is constituted by the Merent  requirements of the job, what is lcnown as 

the workload. Control reférs to both the reiationship between the skills that the worker 

could use in a particular job (ski11 discretion) and hisher authority over the decision 

making process (decision a~ tho r i t~ ) .~ '  Therefore, within the demandkontrol model the 

stress process is considered in the context of the demands placed on the individual and 

the resources (control) that the individual has in hisher working environment to meet 

those demands. When the demands surpass the resources available to meet them, a 

negative effect on human health (a strain or an illness) is predicted to appear. 

According to empirical evidence the relationship between demands and conbol is 

a key element when rneasuring adverse health The psychosocial variable 

of control is deeply related to the way in which work is organized. The predictive 

potential of the demand/control model, thus, lies in the centrality of the concept of 

control: "it is not the demands of work itself but the organizational structure of work that 

plays the most consistent role in the development of stress related ~llness."'~ A high level 

of control offers the worker an opportunity to cope with other occupational stressors like 



the increasing psychologicd demands that work overload could bring. At the same tirne, 

not all the demands that are exerted over an individual derive in illness: with enough 

control, an individual could creatively apply hisher resources and leam f?om hisher 

experiences." 

Karasek and Theorell took the two key variables of the model into a graph on 

which the x-axis represents the demands and the y-axis control (see Figure 2-4). This 

graph represents four quadrants characterizing jobs as: hi& strah jobs (jobs with high 

demands and low control), active jobs (jobs with high demands and high control), low 

strain jobs (jobs with low demand and high control) and passive jobs (jobs with low 

demand and low control). According to the dernand/control model, high strain jobs 

present the highest risk of psychological and physical strain and illness due to the lack of 

participation of the worker in àisher workplace. 

Research hdings strongly support the demandlcontrol model with regard to C H '  

events, symptoms, and risk factors? Furtherrnore, it appears that the model also explains 

other physical and mental health cornplaïnts. For instance, Karasek illustrated the 

predictability potential of the demandkontrol model for strains related with mental 

problems such as self-reported depression, exhaustion, and pi11 consumption, using 

random national sarnples fiom the U.S. and ~ w e d e n ' ~  (see Figure 2-5). These reçults 

were replicated in similar studies in Germany and  inl land.'^ 
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It appears that the iack of control is correlated with depression, excessive 

drirrking, anxiety, and overall problems in physical health- Unskilled workers present the 

highest rates of stress diseases @oth physical and mental) among the w0rkforce.8~ In 

general, it has been observed that low participation and sub-utilization o f  abilities have 

more impact on psychological and somatic symptoms than any other non-occupational 

Iife stress or^.^' 

An expanded version of the demandkontrol model includes social support as a 

third dimension of the modeL8' F i m e  2-6 illustrates the three-dimensional model of the 

psychosocial job environment that results fiom the expanded dernand/controVsocial 

support model. Social support includes social interactions with peers and superiors in the 

workplace and can be seen as a collective dimension of control. Emotional support in the 

workplace is expected to buffer psychological strain on the individual. For instance, 

Karasek expanded his already discussed analysis of the U.S. nationally representative 

popuIation (see F i m e  2-5) by adding the psychosocial constnict of social support. Kis 

results demonstrated that higher levels of social support are associated with lower levels 

of depression (see Fi.gure 2-7). 



F i w e  2-6 3-Dimensional mode1 of the psychosocial work environment83 
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A large body of research supports the above-described health predictions of the 

demand-control model.*' Indeed, as Sauter and Murphy point out: "Accumulated research 

on the demandcontrol mode1 leaves little roorn for questionhg the importance of 

controllability for workers7 health.'"6 The need for worker's autonomy (that ernerges 

fkom the model) has afready contributed to important changes in safety and health 

policies. For instance, the Swedish Work Environment Act of 1987 calls for the 

appearance of work organizations that allow their employees to influence their own job 

situation. Similady, NIOSH in the US.  have recornmended that workers need to have 

input on the decisions that affect their jobs." 

As a matter of fact, the demand-control model's health predictions are not the 

only socio-epidemiological predictions. The demand-control mode1 can also predict 

behavioral consequences related with the active behavior rnechanism, such as leaniing, 

participation, and political involvement, among others. As mentioned previously, if îhe 

gap between the resources that an individual possesses and the dernands exerted over 

hirnher is narrow, the individual could make a creative leap. The resources that the 

individual possesses, then, could be expanded to sohe challenges and l e h g  could 

appear. Therefore, enough control cm derive in a creative use of resources. 

Let us recall the two-dimensional diagrm that was introduced previously to 

explore now in depth the broader implications of adverse psychosocial conditions in the 

workplace. Line B in Figure - 2-8 illustrates the predictability potential of the 

demand/control model for other realms (like for instance, learning and motivation) apart 

h m  hurnan health. 
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Empirical support of the demadcontrol model shows that active jobs are 

characterized by giving the worker enough motivation to develop new behavioral patterns 

and increase their learning. This situation is knom as "active behavi~r . "~~  The opposite 

effect occurs with passive jobs. The model, thus, demonstrates how an increase in the 

control of a job permits the worker, when the demands over the worker are increased, to 

canalize the increasing demands in active behavior instead of arriving to a high strain 

situation. 

Moreover, this new learning, "active l e a r ~ ~ i n ~ , ' ~ ~ ~  is related to the worker's 

feelings of mastery and development of confidence and self-esteem that contribute to 

fiiture reductions of the worker's stress. The following statement summarizes the effects 

of active behavior on the worker's health: hi& stress inhibits leaming, while leaniing 

reduces stress.g1 Fi.wre 2-9 illustrates how these associations between strain and leaming 

affect the evolution of personality through time. 

The eco logicall y oriented understanding of health as a demand/resources 

mismatch dso goes in accordance with the different attempts to illustrate the relationship 

between stress and productivity found in the l i t e ra t~re .~~  It is well known that after an 

optimum Ievei of stress that maximizes worker's productiw, performance begins to 

detenorate. F i m e  2-10 illustrates the typical relationship between performance and 

stress. 

The active behavior mechanism follows this same pattern.93 Productivity is 

associated with hi& job demands only if control is hi&. If the opposite situation happens 

(control is low) high levels of job demands will be associated with reduced productivity 

rneasures. 
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This last observation led Karasek and Theorell to affirm that high levels of control 

become a CO-factor of production that is necessary for converting work demands into 

usefùl output.96 M e n  control is low, the active behavior mechanism does not appear. In 

this way, due to the-paced operations or arbitrary niles that steal their control, workers 

repress their productive potential and develop a mental or physiological strain or illness. 

Moreover, the views of health, productivity, and learning as a demand-resource 

mismatch that the demandkontrol model emphasizes are similar to the modem view 

about safety emphasized by modem research in the human factors field. Although, stress 

is known to be the most cornmon trigger that precipitates human error and accidents:' 

modern hurnan factors research states that human error does not constitute a problem in 

itself. Instead, human error is considered an indicator (or dependent variable) of more 

systemic problems related to the organization of work, and it appears when the worker 

faces a situation in which the cognitive demands placed on m e r  exceed the available 

resources to face those derna.nd~.~* Human error, thus, has also been approached as a 

demand-resource mismatch, 

The demandkontrol model also permits illustrating some of the spillover effects 

into society of an adverse psychosocial job environment. Karasek and TheoreIl found that 

people engaged in active jobs tend to participate more fiequently in poIitical and 

comrnunity involvement activities, whereas these activities tend to decline as jobs 

become more passive.gg Active behavior, thus, is extended to the realm of political 

participation and leisure behavior (participation in culture, sports, and religious activities, 

arnong others). F i m e  2-1 1 sumrnarïzes the socio-epidemiological kd ings  that illustrate 

the relationship between control and community behavior. 



F i w e  2-1 1 Job characteristics, leisure, and political parti~ipation'~ 



The adverse effects of the demands-resources mismatch, thus, do not end with 

health, productivity, or safety at the workplace. As obsenred, the stress generated in the 

workplace presents spillover effects that cross the organization's boundaries. The social 

passivity that results fiom low control jobs causes a growing sector of the population to 

be under-represented. At the same time, a diminishing rninority, an elite that still has the 

opportunity of a certain degree of control over their work situation, still has the 

opportunity to participate in the political decision making process. Therefore, an 

unhealthy job could have difficult to quantiS., but not necessarily less important, 

repercussions in societies îhat try to be derno~ratic.'~' 

The lack of control at work can also b ~ g  other important problems to society 

such as, for instance, "aIienation." Within the sociology of work to be alienated is '%O be 

possessed by sornething or someone up to the point that one c m  no longer be free. i r  102 

Alienation is an expression of the incompatibility between the resources embodied in a 

person's life and being and the demands placed on them by society and the b i o ~ ~ h e r e . ' ~ ~  

h other words, alienation is a jack of freedom. WorkpIaces that isolate individuais while 

taking control over their situation are a l i e n a ~ g .  Therefore, adverse psychosocial 

conditions can be considered as a menace to human fieedom t o ~ . ' ~  

In brie£, a decrease in control is an attack on our humanity; it not only means 

increases in the nsk of disease (menta1 illness or others), but also undemtilization of 

employee's learning abilities, increases in the risk of an accident, decline in productivity 

or alienation. At the sarne t h e ,  an adverse psychosocial job environment presents 

important repercussions for the rest of society. On the other hand, an increase of control 

levels can lead to a situation where the demands c m  be perceived as challenges with a 



consequent increase in leamhg, motivation, performance, safety, and heaith. The 

demandkontrol model illustrates the implications of an ecological approach to human 

health taking the work environment as a starting point. Interventions that redesign the 

workplace to make it healthy (a.k.a. interventions that encourage active jobs as 

0utcornes~~3 can be expected to have substantial effects on human health and could be 

instrumental in helping to curb the increase in the incidence of mental illness. 

Research on the demand/control model is beghmhg to overcome some of the 

limitations of the traditional stress research. Subsequent studies have attempted to 

objectively speciQ the psychosocial construct of demand and contr01.'~~ Research on the 

demand-control model is also focussing on validity issues, that is to Say, on expanding 

the ability of the model to predict different health o~tcornes . '~~ Finally, the study of the 

combination of job demands and control and the expansion of the model to include other 

dimensions of the individual's environment (like social support) are other of the issues 

being addressed b y curent research. 'O8 

The demandcontrol model c m  also be used to estimate the costs related to stress. 

Estimating these costs is one of the most difficult challenges in stress research because, 

as observed, both the direct and the indirect costs of stress are extremely difficult to 

quanti&. Karasek and Theorell made an interesthg approach when attempting to find an 

estimate of the job-stress-related component of the total health care bi11.1°9 According to 

them, these costs have to be significant, due to the fact that 50% of all U.S. deaths are 

attributable to heart disease (their work pnmarily focused on the association of stress and 

heart disease). Moreover, as already discussed, there are substantial associations between 

psychosocial job conditions and psychiatrie disorders, suicide, alcoholism, 



gastrointestinai illness or traf6c accidents. They conclude that around 16% of the direct 

health costs in the U S -  (approximately $80 million per year) could be feasibly reduced 

by an effective intervention o f  the psychosocial environment at work.l1° 

It is even more difficult to calculate the costs of stress for work organizations. The 

organizational costs of stress principally denve fkom three sources: ' health costs (direct 

and indirect),' l2 costs related to accidents,"' and legal costs.' l4 The American Institute of 

Stress, afier aclmowledging the difficulty to draw exact figures, estimated by the end of 

1980s that the m u a l  stress-related costs to employers was as high as $150 bi l l i~n."~ 

This estimate included the losses originated by "absenteeism, diminished productivity, 

direct medical expenses, employee replacement, insurance premiums and rapidly 

increasing worker's compensation award~ ."~ '~  Matteson and Ivancevich provided another 

estimate that illustrates both the difficulties to arrive to an exact number of stress-related 

costs and the immense implications of stress on work organizations. Their study focused 

on the indirect costs of stress related to absenteeism, costs of replacement employees of a 

stress-impaired workforce, employee turnover, and sabotage. They calculated that an 

annual arnount of $300 billion of the indirect costs of stress in the US. could be 

prevented by addressing stress at work. ' l7 

It is clear that the economic implications of stress are immense going well beyond 

the deterioration of human health (a situation that can be partially quantified by means of 

direct health costs). Direct health costs, however, reflect only a small portion of the 

problem. As noted, the stress problem contributes in an important way to the under- 

utilization of worker's skills, the diminution of learnhg opportunities, or the decrease of 

workers' motivation and cooperation, to name just a &W. 



It is possible to M e r  elaborate the above discussion of the different approaches 

to study the economic consequences of stress. However, "despite the complexities of 

occupational stress, some effects are big enough to be detectable with c d e  instruments 

and are nearly enough universal so that sophisticated sampling is not always 

,,Il8 necessary. Thus, despite the limitations and the different approaches to the calculation 

of costs, a trend is clear: the negative outcomes of stress are rapidly increasing. 

Many of these negative outcomes are extremely difficult to quant* with the 

traditional ways of measuring success in organizations, but without any doubt they affect 

the organizations' competitiveness and long-term viability: 

Certainly the toll of badly designed jobs is hi&: our evidence builds a strong case that the 
work environment can become a biological prison that the average human being cannot 
endure without physiological effects in the long m. From the perspective of business, 
these extraordinary health cos& represent only a part of the total cost of poorly structured 
work.Ii9 

The demand/control mode1 allowed predicting some of the adverse outcomes of work 

related stress on individual's health (in al1 its dimensions), learning, non-work activities, 

productivity, or community and political participation. The implications of adverse 

psychosocial variables at work therefore, are broad and surpass by far the b i t s  of what 

can be quantified. 

However, thus far our analysis has only focused on the output side of the work 

environrnent without considering as yet the input side. People that corne fkom the 

cornrnunities that are affected by stress constitute the input of these same work 

organizations. The ecological interpretation of the relationship between îhe individual 

and hidher environment Iead us to consider that the sarne individuals that are shaped by 

their environrnent are also shaping this environment. The relationship between an 

individual and his/her environment is reciprocal and has to be analyzed. 



M e r  people finish their jobs they go back to their communities to replenish their 

resources by means of eating, amusement, the establishment of social relations with 

family or fkiends, sleeping, etc. If the community provides these activïties the worker will 

be refieshed and comeback the next day. This situation could be considered as a 

sustainable use of the ability of people to work. 

The ability of the community to perform its supporthg function depends for a 

great part on whether people have been mined in their work. But, if individuals corne 

home so stressed that they do not have any emotional energy left for their spouse or their 

chiIdren, then, their families are not going to function properly. The families, thus, are 

not going to provide the support that individuals need to replenish theIr resources. When 

families are in trouble, family members will be less able to cope with the demands of 

other organizations in society. For instance, the individuals active in unions, church 

groups, voluntary organizations will be less effective. Since these organizations are also 

part of the collective support that individuals require, the ability of these organizations to 

provide support to the adverse effects of work could also be dramatically diminished. In 

this way, the vitality of the whole society may be threatened. 

The problems at work have spillover effects into people's lives and fiom there into 

the groups and organizations these people belong to. The absence of the support of these 

social groups can lead to even more stress. As a consequence, the collective rnechanism 

that provides support to an individual is diminished and the entire fabric of society is 

affected. Some aspects of this rnechanism c m  be quantified, but it is obvious that some 

other aspects are impossible to quanti@. As observed previously, the costs related to 



stress are immense, but they fa11 short when compared to the consequences of the 

multiplication of stress across different enfolded wholes in society. 

We can hypothesize that this multiplication of stress is creating an environment 

that is more likely to produce a proliferation of mental illness. It is reasonable to think 

that the spectacular growth in mental i h e s s  c m  never be directly attributed to the 

problerns of work organizations alone. Outside work, in many other aspects of life, there 

are other rationalization efforts. Stress related problems could be attributed to the 

problems of the organization of work and other synergistic effects that spi11 out into 

people's lives and their communities and into society as a whole. A discussion about the 

limits of work redesign will take place at the end of the next chapter. 

We can conclude that work is not just a part of an individuaYs life; there is an 

integrality between an individual and his/her environment, so that whatever happens to an 

individual at work will spi11 over into his/her fârnily and comrnunity. The same is true on 

the collective plane: what happens in a particular organization (such as a company) has 

an enormous impact on al1 other social groups and organizations and, îhus, on the vitality 

of society itself It is because of al1 of these complex connections that it is extremely 

difficult to estimate the costs of stress. 

The productivity gains of work organizations are not genuine if they are at the 

expense of society. The increasing unbaiance between demands fiom modem workplaces 

and resources at hand to face those demands derives in an important "mining" of the 

social capital of society. It appears that two alternatives lie ahead: living of the interest of 

the social capital, or "rnining" that capital.'20 As observed, the multiplication of work- 

related stress in society is "mining" the social capital. Analyzing how work is currently 



organized in order to explore alternative ways of organizing work could have an 

important impact on societfs mental health. If engineers want to organize work in such a 

way that it is profitable for a Company, they must keep in mind that a job must stimulate 

employees so as to make the best possible use of their skills, talents and creativity. This 

can only be achieved if work is organized in such a way that such resources are not 

overiooked and excluded. 

The dernandkontrol model is indicative of something very fundamental in the 

relationship between an individual and his/her environment: open wholes depend on the 

relationships with their surroundings. The demandkontrol model is very usefùl for 

engineers because it can explain and can predict the link between a certain kind of work 

organization and the health outcomes for the people working for that organization. It is 

much more useful to engineers than alternative models because it helps them understand 

how they can more preventively design jobs and workplaces. However, we need to know 

why a particular organization, work setting, or job structure, produces stressors in the first 

place. Once we kuow why and how these stressors are caused, the present research will 

offer the possibility of immense practical applications. Engineers can modify work 

organizations and the traditional structures of work in order to avoid producing adverse 

stressors, or at least reduce them considerably. 

M o d i w g  stressors at the source, a.k.a redesigning work, appears as a more 

interesting and much more promising alternative than m g  to examine how individuals 

can cope with these stressors and implementing support services to help them to cope. AS 

observed in the first chapter, some of these support services derive, for instance, in 

increases in infrastructure like hospital beds or psychiatrie services. This means adding 



more social health seMces without addressing the root of the problem. In oser words, 

we would be contributing to the exponential growth in mental health without effectively 

solving the probIem. For the sake of h a n  sustainability, for the sake of the economy, 

and for the sake of society and its institutions, it is clear that these trends cannot continue. 
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Chapfer 3: The Modern Workplace 

A close examination of modern work appears to be necessary in order to obtain a 

better understanding of how it affects human life and contributes to the explosion of 

mental illness: 

There is evidence of adverse effects fiom the job structures we have inherited for the past 
two hundred years and for plausible mechanisms for these effects, although we suspect 
we are only beginning to understand the broad context of these associations.' 

In the present chapter we tuni to some of the fbndamental ideas that underlie the 

methods and approaches that engineers have used to organize and reorganize work. Some 

of these ideas can be traced back to Adam Smith's technical division of labor. We wil1 

look at Fordism and Taylorism, paradigms of work deriving from Smith's ideas, and 

what became of them after the technological, economical and gIobal changes that 

occurred in the course of the twentieth century. We will then evaluate current fiealth 

promotion efforts in modem work organizations and advocate the adoption of more 

proactive efforts. 

We may not fully understand the precise mechanisms that cause the problems 

associated with modem work, but since the consequences appear to be very serious it is 

urgent to extend the precautionary principle to society. Engineers can deal with the 

consequences of their actions in one of two ways: they can either deal with the 

consequences proactively or delegate them to others who deal with the problems in an 

d e r  the fact manner. Up until now unfominately the latter seems to be the most common 

practice. In order to be proactive, engineers, however, have to adopt preventive 

approaches to work design. 



3.1 The Technical Division of Labor and the Technocentric Contradictions 

Modem work structures cari be traced back to the end of the eighteenth c e n t q  

when Adam Smith suggested that the wealth of nations could be enhanced by means of 

the division of labor, as illustrated by his farnous description of pin making: 

One man draws out the wire, another straightens it, a third cuts it, a fourth points it, a fi& 
grinds it at the top for receiving the head; to make the head requires two or three distinct 
operations; to put it on, is a peculiar business, to whiten the pins is another; it is even a 
trade by itself to put them into the paper.. .2 

The up-to-then predominant social division of labor ailowed the performance of entire 

tasks by diffèrent members of society. In contrast, the technicd division of labor 

decomposed work into its fiindamental constituent elements and reassembled them into a 

logical sequenceS3 

The division of the task of manufacturing a pin into its elementary constituent 

parts permitted a group of workers to manufacture far more pins in a day than they could 

if they each made entire pins. The technical division of labor is a recomposition of work 

that begins by decornposing traditional work into its constituent parts, optirnizing them, 

and integrating them into an optimal seq~ence.~ Vanderburg shows how this improves the 

overall efficiency in five ways while sirnultaneously impairing it in five ways (five 

categories of inefficiencies). 

The advantages of the technical division of labor are as following: 

The workers becarne very good at their tasks, since they were assigned simple tasks 

and wasted Iittle time when preparing for their next task. Wasted motions were 

eliminated in order to ensure optimal performance.5 

As opposed to the traditional craft production it became possible to prepare, optimize, 

implement, and evaluate a production plan by the best way of doing a job.6 



3. The decomposition and rational re-composition of work opened the road to first 

mechanization and later to automation, as it was now possible to assign constituent 

tasks either to human beings or to machines for greater efficiency, productivity and 

pro fitability? 

4. Labor costs were reduced, as high-skilled labor was no longer required in the new 

production process.8 

5. Group structures as well as group interaction were elirninated as workers codd 

perform their distinct tasks in isolation without wasting t h e  socializingg 

The five inefficiencies resulting fiom the technical division of labor are as 

following: 

The atrophy of human creativity, skill, problem solving ability, and other elements of 

the workers' humanity, due to the monotony of the worker's task. 'O 

Nervous fatigue and other psychological problems resulting kom the suppression of 

the self at work. The worker's skills are not determhed by experience but by the one 

best way of doing the job.' 

The loss of control of the workers over their work due to the standardization of work 

practices, methodology, timing, pacing, scheduling, and the constant assessrnent of 

work. In brief, knowing, doing and rnanaging were seprated. l2 

Greater demands (such as machine pacing, quotas, passively monitoring and tending 

machines, reporting responsibilities, and problem solving demands required to fil1 the 

gap between an optimal plan and the not-so-easy-to-plan reality) negatively affected 

worker 's health and mental faculties. l 3  



5. The increased social isolation of the workers due to the elimination of traditional 

work structures and groups.14 

The above-descnbed assault on workers' humanity caused resistance fkom the 

workers (rnainly through stnkes and unions) when the division of labor began to be 

implemented- This resistance, however, was increasingly disanned by the rises in wages 

and overalI economic wealth that resulted £kom the maximization of output and reduction 

of costs of this new way of organizing w ~ r k . ' ~  

At the beginning of the twentieth century two breakthroughs occurred in the 

further development of the technical division of labor namely Ford's assembly line and 

Taylor's scientific management.16 It led to the Fordist-Taylorist production system that 

made the US. the leading industrial nation in the course of several decades- 

This production system overcame a problem the Americans faced, namely an 

acute shortage of skilled Iabor, b y pennitting them to manufacture compIex technological 

products from interchangeable parts on an assembly line by means of IargeIy unskilled 

labor. A moving assembly line permitted a continuous flow of materials and sub-products 

through the different steps of the production process. Scientific management consisted of 

a strict analysis and timing of worker's movements in order to f h d  the "one best way" of 

perfomiing each task within the production process. Scientific management contributed 

to the rationalization of highly skilled work and opened it to analysis, simplification and 

optimization. Once work was optimized, shcter controls and fùrther mechanization and 

automation became possible. 

With Fordist-Taylonst production the technical division of labor acquired two 

dimensions: the horizontal division of labor and the vertical division of labor.I7 The 



former being the separation of  work process into a sequence of logical steps, and the 

latter being the separation between the knowing and the doing of the workers. The 

worker's knowing fimctions were now carried out by different people (engineers and 

managers) in a different place (the office rather than the work floor). 

The modern corporate structure was developed to accommodate the needs of the 

Fordist-Taylorist production. In order to operate work organizations presented a 

hierarchical structure, sometimes with hierarchies within hierarchies, built over the 

functions that the technical division of labor and rnass production required. The resulting 

pyramidal structure resembled a military bureaucracy where a top-down chain of control 

attempt to exert absolute control over work processes, in order to render possible united 

action on a large scale. The more work was subdivided by extending the horizontal and 

vertical division of labor, the greater a bureaucracy was required to design, execute and 

control work. 

The Fordist-Taylorist system spread fiom the automobile industry to the rest of 

work organizations and becarne the standard of how best to conduct a business and 

commerce. After the Second WorId War, with the management revolution and the 

appearance of the Iarge corporate bureaucraties, the two dimensions of the division of 

labor completely shaped al1 aspects of work organization. Around the 1950s and 1960s 

500 US. giant corporations produced half of the US. industrial output and nearIy one 

quarter of the industrial output of the non-communist world.18 

As observed, the technical division of Iabor calls for extreme control over the 

workers with a consequent denial of their acquired experience, skills, social relations, and 

bowledge. It is not surprising then that the main psychosocial job-characteristics - 



decision latitude, psychological demands and socid support - that the demand/control 

mode1 identifies are related to these negaiive outcomes of production based on the 

technical division of labor. As Karasek and Theorell a£nrm: "low decision latitude jobs 

have been recommended in the conventional management models of the last two 

centuries".lg Stress and the detenoration of mental health in the US., then, can be 

considered a consequence of work organized by the principles of the technical division of 

labor. This tradeoff of wealth for mental health has been accentuated since the entire 

organization of work has adapted to the requirements of the technical division of labor in 

the post-war years- 

Furthermore, not only health and social problems appear to be the only 

undesirable by-product of work organized under the technical division of labor. Once 

work organizations begin to be organized in this way, they experïence a series of 

diiemmas. Brodner refers to this situation as the technocentric contradictions, Some of 

these contradictions are: 

1. The more control is exerted over the work processes, the more autornated these 

processes have to become. For automating the manager needs to render objective 

more workers' knowledge. Thus, with increased automation stricter control is 

required. The result is increasingly more complex and tightly coupled work 

organizations that require even more control and planning at al1 levels. 20 

2. The more automated the work organizations, the more capital intensive they become. 

The need of more capital exerts increasingly bigger demands on the different work 

2 1 processes. 



Increasing the control over a work process displaces workers. Displacing workers 

kills the source of knowledge that the automated system tries to render objective? 

As workers get displaced, the workers that remain play an even more important role 

in the system. The demands on the rernaining workers are bigger as the consequences 

of their actions have a greater impact on the tightly coupled work processes. The 

work processes, then, become more vulnerable to human error or sabotage.23 

The efforts towards rendering objective workers' knowledge brings with it subjective 

resistance f?om tI~ern.*~ 

The more automated the work system is, the more ngid it becornes, This situation 

limits the flexibility of the work organization, and affects its delivery dates and 

throughput times? 

These contradictions force work organizations into a kind of positive feedback 

loop.26 The contradictions become a series of technical problems that require an even 

greater rationakation of work in order to be solved. These mechanisms constitute the 

technocentric alternative of work organization, The tecbnocentric rnechanism reinfiorces 

the technical division of labor and pushes work organizations towards exerting even 

tighter controi over their workers, while the dernands over the workers are constantly 

increased?' 

Sumrning up, the technicd division of labor pushes work organizations into the 

technocentric alternative charactenzed b y the need of stricter control over work 

processes. Stricter controls not only render work processes more rigid and vulnerable, 

but, as observed, increasingly mines workers' health by means of stress. The more 

control is taken fkom the worker, the more stress he/she will present. An examination of 



how work organizations face the health problems derived fkom this constant deterioration 

of the psychosocial variable of control will follow. This analysis will allow us to 

conclude that the traditional ways of facing the health probtems that are the object of our 

study become part of the technocentric mechanisms. 

3.2 Health Promotion in Modern Work Organizations 

The approach to work organization explained above ran into a number of 

problems. Unfortunately, these problems did not lead to a questionhg of these 

approaches, but instead reinforced and extended them. The technocentric approach to the 

organization of work decreases the worker's control, while increasing his/her demands, 

and, thus, increasing the negative innuence of work in all the dimensions of human 

health, in particular mental health. For the last two hundred years, society in general and 

companies in particular have behaved as if there is no other alternative to the current 

organization of work and have just coped with the adverse health consequences by means 

of providing social and health services to the worker. 

In particular, work organizations, while increasingly recognizing the adverse 

consequences of  stress (principally on productivity), either fail to recognize stress as a 

consequence of current ways of organizing work or do not know any other alternative to 

organize ~ o r k . ~ '  In most cases the consequences of stress are externalized into society 

where, as observed in chapter one, they become an almost uncontrollable problern. Only 

a srnall, but increasing, number of work organizations attempts to face the problem at the 

source. The present section will examine the curent health strategies in the workplace 

and discuss how these strategies have failed to bring the explosion of mental health 

problems to a halt. 



The amount of work organizations that address heakh issues directly is srnail. 

Traditionally, even though an increasing percentage of companies' net profits have been 

spent on health insurance, only a minimal percent has been spent on health promotion in 

the w ~ r k ~ l a c e . ~ ~  Instead, most companies have focused on reducing the dinerent 

cornpetitive problems that are related with the technocentric contradictions, traditionally 

by means of strict safety and quality controls and policies, new managerial techniques, 

automation, computerization, arnong other strategies aimed to increase productivity. 

But more recently the escalating health problem has become the focus of attention 

maidy due to its increasing direct and indirect costs that affect the producîivity of work 

organizations in multiple ways (for instance, escalating health costs, increase in 

accidents, lower performance, among others). Health promotion in the workplace, thus, 

has become an issue that has grown in importance in the recent years.30 

Unfortunately, most of these health promotion efforts cope with the consequences 

of the problem instead of the problem itseu. In the particula. case of stress, there exists a 

common belief that the adverse consequences of stress are inherent to our current ways of 

life: "the challenge we face is to master not the threats themselves, but our al1-too-human 

responses to tl~ern".~' Thus, current stress intervention efforts, and in general health 

promotion in the workplace, put the individual at the source of the problem and consider 

the causes as sornething constant that cannot be ~ontrollable.~~ This situation can be 

considered as "blaming the victim". 

Modem stress research helps us to understand the reasons why most health 

promotion intementions address exclusively the individual. As explained before, until 

recently stress research focused on the individual with the underlying assumption that 



stressors are non-controllable. Most stress research (including occupational stress 

research) is uifluenced by this paradigm and, consequently, primarily focuses on 

enhancing individual stress tolerance (individual coping). The consideration of the role 

that the work environment pIays in the creation of stress is mostly dismissed or ig.n~red.)~ 

As a consequence, an entire universe of individual-onented stress prevention and 

control interventions (an estimated $15 billion industry in the last de~ade) '~ have 

proliferated in both the scientific Iiterature and within generd interest publications. A 

recent fiont-cover article in Newsweek magazine illustrates this situation: "stress isn't 

just a catch al1 cornplaint; it's being linked to heart disease, immune deficiency and 

memory loss", however, the article concludes: "the worst part is, we infrict it [stress] on 

ourse~ves"~ 5. 

Person-oriented interventions that focus on changing the individual's Iifestyle 

pervade the scientific literature, while solutions such as health promotion programs for 

individuals or the provision of extended health benefits proliferate in the organizational 

health literatureJ6. These programs focus on changing individual's health behavior in the 

workplace rather than the workplace itself, Stress management, smoke cessation, or 

weight con1101 are instances of these health "prevention" programs.37 

In the particular case of stress, the most widely used health promotion strategies 

include what are known as "stress-busting" techniques such as meditation, massage, 

exercise, yoga, music therapy, structured group support, to name just a few." The 

following quote, from Newsweek magazine, summarizes the state of curent stress 

interventions in the workplace: 

The key, experts agree, is that individuals-who suffer fiom stress] combat feelings of 
helplessness. Anything that fosters sense of control - putting a traumatic rnemory in 
words, calming a racïng heart through breathing exercises, even planning your own 



imminent fimeral - lets you stop feeling like a victim. And what happens, your body stops 
treating itserlike one." 

As we already know, stress levels are not being pushed back. On the contrary, the adverse 

effects on health are escdating. These interventions provide an easy fix for complex 

management-labor relations, but in the best of the cases these so-called solutions, while 

extremely expensive, are only transient. Therefore, an analysis of the growing universe of 

the so-called stress-prevention interventions is rendered necessary. The goal of the 

following discussion will be to cl- what needs to be done in order to bring thïs 

problem to a halt. 

Murphy's categorization of workplace interventions for stress reduction and 

prevention will be used to organize and evaiuate the effectiveness of the significant 

number of interventions available in the literature. According to this classification, three 

levels of workplace interventions can be identified: the primary Ievel (stressor reduction), 

the secondq  leveI (stress coping or stress management) and the tertiary level (employee 

assistance programs or E A P S ) . ~ ~  

At the pnmary level, the source of stress is faced and changed: this level of 

intervention is represented by different efforts of stressor reduction. The most common 

example of pnmary interventions is workplace redesign. At the secondary intervention 

level, the focus is on the individuals and the way they cope or manage their stress. The 

most common example is the rnyriad of "stress-busting" techniques. Another example of 

secondary interventions is the personality test used by human resources departrnents with 

the purpose of finding the personality that best fits a particular job. In a few words, 

secondary interventions try to teach individuals how to modiq their own beliefs and 

behavior and, furthexmore, they sometimes try to modify uidividuals' natural responses in 



order to reduce stress (for instance, by means of the use of anti-depressants Iike ~rozac~ ' ) .  

Finally, the tertiary intervention level IncIudes the different employee assistance 

prograrns that address, in most cases in an afler-the-fact rnanner, the negative outcomes 

of stress. 

The distribution of the above-rnentioned interventions is quite uneven in work 

organizations. Prirnary interventions are extremely scarce. In contrast, EAPs and stress 

management techniques are the most cornmon interventions in work settings4'. Most of 

stress prevention programs, then, do not emphasize prevention at the source of stre~s.4~ 

As a matter of fact, EAPs constitute the conventional mechanism used by 

organizations to deal with "problem" workers. EAPs are presently used in an after-the- 

fact rnanner to address the adverse results of stress, for instance, by counseling for 

alcohol and dnig abuseM. 

Stress management is a more recent intervention that is beginning to have 

widespread application. Stress management theoretically presents two purposes: it 

teaches the individual to become aware of stressors and their adverse effects on health, 

and it trains the individual in stress reduction skills (like the already mentioned "stress- 

busters": rn usde relaxation, breathing exercises, meditation, among O t h e r ~ ) ~ ~ .  

Unfortunatel y, in curent practices the promotion of health by stress management has 

turned out to be a vehicle for remedial actions: it focuses on individual techniques of 

stress coping leaving in most of the cases the stressor untouched. In other words, the 

stress "prevention" character of these interventions Lies in the emphasis of avoiding 

disease through self-help, self-care actions. 



In general, coping with stress has proved to be extremely important and has 

provided thousands of people with relief, However, biologically or psychologically 

changing oui- "dl-too-human responses" cannot be considered a preventive solution 

because it does not solve the problem at the source. Furthemore, preparing the individual 

for stress coping (as most of the techniques related to stress management attempt to do) 

without any attempt whatsoever to modify the stressor must be considered a 'band aid" 

solution46. Exclusive secondary approaches consider the individual's beliefs or natural 

responses as the sources of stress. Thus, the most common stress interventions irnplicitly 

blarne the victim. 

As noted earlier, the most widely used stress interventions have minimal 

consideration for the individual's surrounding environment. However, the environment 

plays a central role in effective stress interventions. Caplan et al-, for instance, 

demonstrated that tense employees might not stop smoking4' If the source of stress is not 

faced, most anti-smoking interventions tum out to be short-lived, Sirnilar research, fiom 

the Tavistock institute, has shown that the organization of work (the work environment) 

is at the root of some behavioral problems such as alcoholism and smoking.48 

However, the previously discussed secondary and tertiary stress interventions can 

have a pnmary content: they can be used to identiQ stressors and provide negative 

feedback about them to the work organization. For instance, while interviewing the 

worker, the advisors or counselors in an EAP can detect the sources of stress in the 

workplace and provide negative feedback to organizations in respect to the stressors 

detected in the work environment. Unfortunately, this feedback onIy occurs in extremely 

exceptional occasions.49 



An interesting example that suppoas this point is drawn by a study that assessed 

different types of stress management techniques (management skills training, rneditation, 

physical exercise, and the combination of them) over a physiological measurement of 

stress (pulse rate and systolic pressure). The study revealed that the individuals that 

receive managing skills achieve the largest reductions of stresss0. "Controllability," a 

somewhat neglected aspect of stress management, is central when facing stress 

preventivedl. 

This study incidentally supports the already discussed findings of the 

demandkontrol model. By teaching people to manage their work situation better, stress 

c m  be reduced. That means that work organizations have to permit people to manage 

their work. These tools for gaining control will not work unless the work environment 

permits the use of the managerial skills of the worker, As previously discussed, if 

workers' skills are not used, the opposite effect (more stress) will result, It appears that an 

adverse environment towards the use of skills rather than the Iack of skills itself is the 

common case in modern organization of work. 

In a few words, a secondary intervention with a primary component became a 

more effective way of addressing work-related stress. What appears to be a secondaq 

intervention, turns out to be a tooi for the worker to regain contrd, as long as it occurs in 

a proper environment. The strategies that produce the most significant reductions in 

employee strainç are the ones that take into account both the employee and organizational 

factors.52 Unfominately, primary inte~entions, or other interventions wirh a primary 

component, are extremely rare because the technocentric approach to work organization 

and design is considered as the only pathway open to the organization o f  work. 



It is dificult to deny that there has been significant progress in the interventions 

that look towards "preventing" and controlling stress in the individual. However, the road 

to an approach that will reverse the current trends is stilI quite Iong. As observed, even in 

the small, but growing, universe of work organizations that practice health promotion 

within the workplace, most o f  this promotion is focused on changing the individual 

behavior rather than the stressor itself. In neither of these situations the source of the 

problem (such as the psychosocial job characteristic of decision latitude) is faced. In the 

best of cases, individual-oriented solutions will provide temporary relief without stopping 

the growth of the stress disease. In addition, these interventions create significant costs 

for work organizations. 

We can conclude that what has been done is not only insufficient, but current 

stress interventions are, moreover, counterproductive. Individual-oriented stress 

interventions can be categorized as technical fixes that are facing the manifestations or 

symptoms of the problem and not the problem itself. Exclusively aiming towards the 

individual, then, only leads t o  continue considering the individual as the source of the 

problem. In this way, the cal1 towards either getting rid of the problem (by automation, 

layoffs or outsourcing) or changing the nature of the problem @y means of changes in 

persona1 behavior, alteration of individuals' biological or psychological traits) is 

reinforced. 

The stress problem that denves fiom the technocentric approach to work, hence, 

is normally addressed by more technical Iixes (like "stress-busting" techniques) that 

provide short-term relief, but that do not sotve the problem in the long run. The social 

consequences of these solutions could be worse than the disease itself. In other words, 



with current efforts of health promotion the source of the problem is not faced and the 

technocentnc contradictions are replicated. 

niese fïndings can be observed in tems of the ecological approach to health. 

Individual coping will provide short-term reliet but if the source of the problem is not 

faced, demands will soon surpass again the resources that the individual possesses to face 

those demands. The solution will again be the incorporation of more end-of-pipe fixes. 

Consequently, the vicious circle of technical-fixes that the technocentric contradiction 

entails will continue to grow. 

Technical fixes will only provide short-term relief at the best. But how long will 

this relief last; until the next problem of productivity is generated due to the Iack of 

flexibility or more stress related costs or accidents? Should more interventions be made 

with the technical solutions at hand, and even more complex work systems be 

irnplemented? The technocentric contradiction can be reinforced over and over again. To 

give short term technical relief, which ultimately is unsustainable by the organization and 

its environment in the long run, is not a solution. An exclusive technical, or in the 

specific case of stress, individual-oriented, approach to organizations' problems will not 

work. "Blaming the victim" will never be a sustainable solution. 

Instead of "fostering the sense of control" or "changing our all-too-human" 

responses, we may wonder whether the individual can regain real control over hisher 

work situation. Murphy's categonzation of stress interventions allowed us to observe 

that, despite the importance that individual management of stress entails, an effective 

approach requires stress to be rnanaged at the organizational level (a.k.a. at the source of 

the problem). The present study attempts to demonstrate that fostering health by means of 



positively affecting key psychosocial variables can be possible by means of work 

redesign. Work redesign focused on regaining real control is not only possible but also 

necessary in the quest for effectively facing stress and its costly consequences. 

3.3 Towards a Preventive Alternative: Convergence with the Sociotechnical 

Movement 

The stress intervention can occur on two levels. On the level of the individual, 

which is always based on end-of-pipe positive feedback (except where it can also 

function as part of a negative feedback loop). On the level of the organization, which is 

based on negative feedback where the level of stress provides information about how 

heaithy the work organizations is so that that information can be used to rnodie and 

redesign the work organization to be both productive and healthy. Unfortunately most 

interventions focus on the individual leaving the work organization untouched. These 

interventions do not appear to solve the problem in the long-term, but moreover they 

become part of the technocentric mechanisms and contradictions. 

An effective intervention needs to address the stressor, by means of workplace 

redesign enhancing principally the psychosocial variable of control. Murphy describes 

this type of interventions as follows: 

hterventions involving increased worker discretion over job tasks or work processes, 
formation of autonornous work groups, worker participation in decision making, or 
flexibility in work schedules al1 offer potential for improved work control. " 

As a consequence, workplace redesign that aims to enhance workers' decision latitude 

inevitably leads us to look for alternatives to the up-to-now predominant technocentric 

approach to work organization. 



Brodner ' s anthropocentric alternative to work organization fits Murphy ' s 

description. The anthropocentric paradigm inchdes new foms of job organization that 

enhance the quality and quantity of the output of work and the humanity of the work 

situation, p ~ c i p a l l y  by permitting the worker to f U y  participate in his/her work 

according to hisher skills, experience, initiative, and other human quaIities, as opposed to 

minimizing this participation as the technocentric approach d ~ e s . ' ~  

The sociotechnical movement best exemplifies the anthropocentric alternative to 

the technocentric approach to organizing work. A brief sketch of its history illustrates the 

essential pnnciples. It was pioneered at the end of the Second World War by a group of 

social scientists fkom the Tavistock Institute of Human Relations in England. Since its 

creation, the sociotechnical movement has aimed to simultaneously improve quality of 

work and productivity by means of the participation of the worker in the decision making 

process at the workplace, Le. by allowing the worker to exercise a degree of control over 

hisher imrnediate working envir~nment .~~ Thus, without considering the stress response, 

the sociotechnical movement implicitly addressed the link between the psychosocial 

construct of control and the quality of work and productivity. 

Eric Trist, an important founding member of the Tavistock hstitute, was 

interested in the influences of technology on people. His pre-war research in the jute 

industry in Scotland showed how changes in technology caused unemployment, 

deskilling, and alienation. He concluded that the technical and social systems of work 

were negatively affecting each other? Another Tavistock researcher, Wilfked Bion, 

interested in work group, discovered that in order to be effective a work group must 

present a size that pemiits close persona1 relationships and cooperation between its 



membersS7. The Tavistock's research was also influenced by the ideas of other 

researchers such as Kurt Lewin, who experimented with democratîc, autocratie and 

laissez-faire groups, and Ludwig von Bertalad&, who developed the theory of open 

systems in physicç and biolod8.  

The first field studies of the Tavistock researchers were realized in the British 

coal mine industry at the end of the 1940s. In their research they compared different 

approaches to the organization of work under the influence of new rnining technologies. 

By analyzing different parameters like the quality of work roles, the work culture, the 

inter-group relations, and the management system, the researchers concluded that if the 

technical system is optimized at the expense of the human system productivi~ would be 

sub-optimal. They suggested that a small-group organization of work would bring the 

advantages of a cooperative work e n v i r o ~ i e n t . ~ ~  

Sociotechnical research influenced other major alternative workplace redesign 

movements, pnncipally, the Scandinavian Industrial Democracy Movement. Innovative 

organizational changes, like the introduction of autonomous work groups, were 

implemented in different industries in order to ensure more democratic production 

systems. Enhancing the worker's control over hisher work environment allowed work 

organizations to make a better use of existing technologies. By the 1970s and 1980s, the 

ideas of the sociotechnical movement influenced labor legislation in such countries as 

Germany, Norway, and swededO 

Therefore, despite the fact that the sociotechnical movement has not addressed in 

a direct way the issue of improving worker's mental health, it has nevertheless pointed 

towards the organization of work as the source of the problems that affect the social 



system in the w ~ r k ~ l a c e . ~ ~  The sociotechnical focus on the organization of work is 

known as organizational choice." Sociotechnical researchers worked independently fkom 

the occupational health community until the 1970s when the first socio-epidemiologicd 

tindings began to relate work-related stress and i l l n e ~ s . ~ ~  This convergence of fields is the 

most immediate precursor of the seminal work of Karasek, an industrial engineer, and 

Theorell, a physician, and represents the trend in which the present study can be situated. 

Although socio technical research was mainly developed on a probIem-centered 

basis, the infiuence of social systems theory is evident? According to this theory, a 

social system, like the one found in any work organization, does not rely exclusively on 

the achievement of its technical and more quantitative goals in order to survive. The 

systemrs adaptability to its surrounding context, the proper integration of the different 

activities of the people in the organization, and its long-term development are also 

important objectives for the social system to thri~e.~' Thus, technical goals are only a part 

of a holistic and more comprehensive goal: the survival of the organization - a 

sociotechnical system - by means of developing a balance with its surrounding c0ntext.6~ 

As a consequence, the technical and social systems in any work organization are 

intrinsically tied to each other. 

Joint optimization of the social and technical parts of an organization, therefore, 

constinites the angular Stone of the sociotechnical systems movemed7. This joint 

optirnization is expected to improve at the same t h e  the overall technical (in terms of 

productivity) and social (in terms of quality of work) performance of the work 

organization. These achievements are illustrated by means of cost reductions, increases in 

flexibility, or improvements in product quality, with a higtily committed work force that 



enjoys acceptable levels of quality in their working lives (for instance, by means of 

continuous leaming and a meaningful use of ~kills)!~ 

But joint optimization is more easily said than done. In order to achieve joint 

optimization, a series of principles for good organizationd design was gradually 

synthesized by the Tavistock researchers. Albert Chems describes these principles as 

f01lows~~: 

Compatibility. 

Organizational design must be compatible with its objectives; thus, a participative 

work environment must be created participative~y70. 

Minimal critical specification. 

There are many wâys for achieving a goal. Then, after goals and objectives have been 

clearly specified, as much as possible discretion is Ieft to the workers7'. Goals, hence, 

are achieved in a context specific manner and adaptation to a changing environment is 

fa~ored'~. 

The sociotechnicd criterion. 

Undesirable events, or variances73, have to be controlled closest to the place where 

they are ~r iginated~~.  The less the variances are exported fiom their source, the fewer 

the levels of supervision and control that are required7'. 

The multifÙnctiona1 principle. 

People should not be given fiactionated tasks. Skills are not wasted and adaptation is 

favored if each worker or work group has a set of complete ta~ks.'~ 

Boundary location. 

Boundaries have to be carefiilly selected; then, group technology (the creation of 



departments that contain different machines that allow the completion of a whole 

process within the sarne department boundaries) is favored. Aiso, management 

between boundaries is rendered n e c e ~ s a r ~ ~ ~ .  

Information flow- 

Information systems should be designed in order that information flows direcdy into 

the location where action is required (normally the worker or work g r o ~ ~ ) ' ~ .  

Support congruence. 

Systems of social support (selection, payment, training, assessment, etc.) have to be 

designed in order to reinforce the required behaviors. Thus, managerial philosophy 

has to be consistent with managerial actions79. 

Design and huma. values. 

High quality of work should be an objective of organizational design. A good job 

mustgO: 

be reasonably demandùig and varied; 

support leaming; 

create an area that the worker c m  cal1 hisher own; 

provide social support and recognition; 

relate work with social Life; 

lead to a desirable future. 

Incompletion. 

Design is a continuous and iterative process81. 

It is in the practice of sociotechnicat systems design that these pnnciples of work 

organization can better be understood. As observed, after the early experiments in the 



British coai mine industry the sociotechnical approach began to d u e n c e  some work 

redesign projects, principally in Northem Europe and Scandinavia. Perhaps, one of the 

best-documented cases of work redesign using the sociotechnical paradigm is the one of 

Volvo's automobile assembly in Sweden. 

During almost two decades (the 1970s and 1980s) sociotechnical principles were 

applied in some Swedish Volvo plants: 

Car assembly was carried out in six parallel workshops where tearns assernbfed complete 
vehicles with a long cycle time and were supported by new matenals-handling 
techniques- There were essentially two variations of this theme. The automobile under 
assembly was stationary, but in three workshops it was moved once, in two it was not 
moved, and the sixth workshop was never fiilly utilized. In the three workshops teams of 
seven workers moved between two work stations with a cycle tirne of one hundred 
minutes, while in the two workshops teams of nine persons moved between four work 
stations with a cycle time of eighty minutes. D e g  full production, each shop had seven 
work teams. Each shop had interna1 buffers taking the form of unworked-on automobile 
bodies, unoccupied working positions and the integration of subassemblies such as doors 
or engines. The assembly process was supported by a specially designed information 
system that linked components, assembly, actions, and the entire product 

In the VoIvo Uddevalla plant the implementation of the sociotechnical principles brought 

an innovative organization of production which resulted in increased productivity, quality 

of working life, and flexibility. The innovative production practices irnplemented were 

the following: 

Parallel flow pattern and autonomous group work reduced mechanization and 

pemitted multifunctional teams of workers to carry out assembly work on severai 

cars s i rnu i tane~us l~ .~~  

Pre-stmchired materials feeding into individual products brought a considerable 

reduction in materials-handling time and supported leaming and worker instruction, 

Larger components were brought to the place of assembly in kitting fixtures where 

plastic boxes containing medium-sized components and plastic bags containing small 



cornponents needed for every automobile were waiting. The large nurnber of small 

components represented the great est share of the assembly 

Naturally grouped assembly work reversed the traditional decomposition of work in 

minimal parts and allowed the creation of professional skills. Natural rhythm, holistic 

view, fùnctional grouping, and remit orientation characterizing these ~ k i l l s . ~ ~  

A final assembly-onented product structure was supported by a specialized 

information system that perrnitted breaking down a product into its smallest 

components and relating this information to the overall process cycle.86 

Innovative materials and production controls were pioneered. They reduced the need 

for re-planning and permitîed consistency between the consumption and planning of 

rnatena~s.~' 

The results of these innovative production practices were remarkable: significant 

reductions in space requirements were achieved; the need for expensive high-tech tools 

was decreased (this fact lowered the degree of rnechanization and introduced general- 

purpose tools); the flexibility and adaptability to special orders or product changes was 

increased; the need for technical support was reduced; flexible work scheduling and 

shorter lead times were achieved; and an easy intToduction of complex variants in the 

final product was possible. In brief, the unique production principles increased the 

performance of the plant and reduced its inefficienciess8. 

These sociotechnical production practices were also important for the 

psychosocial characteristic of control. Autonomous group work enhanced the decision 

latitude of the workers by emphasizing task variety, shared leaming, and a u t o n ~ r n ~ . ~ ~  At 

the sarne time the traditional hierarchy manager-supervisor-worker tended to disappear 



and its specialized roles were re-integrated into the multif'unctiional w o r ~ o r c e . ~ ~  in other 

words, the decrease of supervision and disappearance of the repetitive and monotonous 

aspects of manual work brought a substantial increase in both the quality of the working 

environment and the qudity of the output by means of favorably influencing the 

psychosocial variable of contro 1. F i m e  3- 1 shows how through self-management and 

teamwork the worker regains control over the work pracess. Furtbermore, the 

participative approach at the workplace not only opens the ground for technical 

innovation and quality of working life, but also prepares the ground for the creation and 

successful implementation of innovative ideas. 

Another example fiirther illustrates the sociotechnical approach. For twefve years 

in one of the chemical factones of DOW-USA the staff o f  the plant (without any 

intervention of superior levels) was allowed to autonomously design and to participate in 

the implementation of projects for saving energy and reducùig wastes. Dunng twelve 

years this approach resulted in 575 projects proposed by the workers with an average 

energy savings of $1 10 million per year and an average 2040A per year of retum over 

investmentgl. Moreover, the resulting innovation contributed t a  a sustainable biosphere 

by means of important reductions in both energy consumption arid waste production. 

As the exarnple illustrates, in a participatory environment the proposa1 to acquire 

new ways of doing things cornes hand in hand with its impiementation. A more 

participative approach to work supports the adoption of new tools and alternative ways of 

doing things. Irnplementation is more often cost-effective in an environment that is 

willing to receive new ideas. 



Amount o f  
Authority 

and Control 

Through Alternative Participatory Approaches 

Through the Traditional Bureaucratie Hierarchy fi. 
Supervisors Team Team No Forma1 

Leaders Advisers Supervisors 

Amount of  
Authonty 
and Control 

Figure 3- 1 Control in participative vs. hierarchical work structuresg2 



In brief, previous examples illustrate how the sociotechnical movement represents 

an alternative organization of work that cm, while stilI giving results, eliminate the 

rnining of the social capital right at the source (in the workplace itself). The 

sociotechnical alternative contrasts with the conventional paradigm that considers 

technocentric options as the only way of organizing work. As observed, the technocentric 

paradigm inevitably leads to an after-the-fact treatment of problems related with the 

social system of work, 

The conventional and sociotechnical alternatives of work organization can be 

reinterpreted in tems of the conceptual b e w o r k  known as preventive engineeringg3. 

The concept of the preventive approaches to engineering was derived korn contrasting 

the best available practices that deaI with the social and environmental implications of 

modern technology with conventional approachesg4. 

Conventional engineering approaches give special emphasis to technical and 

economic issues. These approaches consist of two stages. The fïrst stage emphasizes the 

technicaI and economic core of a task, Le., the economy of technology. Success is 

evaluated in tems of technically and economically desirable output-input ratios taken as 

performance vaiues. Performance values, such as labor productivity, efficiency, 

profitability, and the GDP, are the traditional measurement used by engineers, managers 

or regulztors. 

The second stage of the conventional approach considers undesirable or illegal the 

consequences of the technology for human life, society and the biosphere. While the 

economy of technology essentially reduces the interaction between itself and its contexts 

to their requisite inputs and outputs (desired and undesired), the ecology of technology 



considers the way technology hteracts with, depends on, influences human life, society 

and the biosphere- In other words, the second stage only considers those aspects of the 

ecology of technology that are unwanted or illegal and regards the consideration of the 

rernainder as something that will undermine the cornpetitive character of the technology 

itself or that of the Company producing it. This stage o d y  focuses on guaranteeing 

minimum cornpliance of the technology with the existhg regulations that deal with the 

adverse effects on human life, society, or biosphere. Since any undesired or illegal 

outputs are treated externally to the fist  stage, they are taken care of in an end-of-pipe or 

after-the-fact manner. 95 

However, despite the fact that a performance-values-based measurement systern is 

necessary for the effective use of scarce resources, it is not sufficient to guarantee 

genuine technological or economical developrnent. Performance values make no 

distinction between gains in output that result fiom genuine improvements and those that 

result partly or wholIy fiom degrading (or "mining") the contexts of the technology. The 

extemalized implications of conventional approaches cm be accumulated and have costly 

effects on the ecology of the technology. Performance values, then, do not express 

whether the gain in the output has been achieved at the expense of the compatibility 

between a given technology and the ecology of technology. 

Approaches to work organization based on the technicd division of Iabor fit the 

scheme of the conventional approaches. Despite short-term gains in performance values, 

the techical division of labor has deeply damaged the ecology of production 

technologies. We are arguing that the explosion of mental illness is an important 

symptom of the darnage caused to human life and society. Although the environmental 



cnsis is the obvious consequence of the conventionai approaches for the engineering, 

management, regulation of technology, there exists an equally important social cnsis. 

The two-stage approach can be illustrated with these conventional approaches to 

work organization. First, the performance of the workplace is maximized by the wealth 

generated by organizing work under the technical division of labor. Then, the adverse 

health effects of work-related stress are externalized into society and a series of technical 

fixes are implemented to deal with these problems in an after-the-fact manner, Some of 

these end-of-pipe mechanisms include, for instance, health care systems, or in a more 

subtle way, stress interventions that focus on individual coping. 

Moreover, other problems appear when work is organized in a conventional 

mariner. These problerns are clearly exemplified by Brodner's technocentric 

contradictions. The rising costs, the lack of fiexibility, and the centrakation of control 

that the technocentric rnechanisms entail damage organizational competitiveness. These 

problems and the negative effects on the ecology of technology lead to an organizational 

crisis that will be discussed in depth in the next chapter. 

In brief, the two-stage process of the conventional approaches can be summarized 

in the following way. First, social or environmental problems are created in the pursuit of 

gross wealth creation (Le., £ïrst, the main focus is on the economy of technology). Then, 

efforts for mitigating these problems are made in an end-of-pipe fashion (Le., then, the 

care about the ecology of technology occurs in an after-the-fact mariner). Unfortunately 

conventional approaches have been extensively applied in most areas of human life, 

including ~vork.'~ 



In contrast to conventional engineering approaches, the state of the art approaches 

for dealing with the social and environmental implications of modem technology take 

into consideration both, the ecology and the economy of technology fiom the very 

beginning, since the design of a technology. These methods, known as preventive 

approaches, incorporate negative feedback right into the design of a t e c h n o l ~ ~ ~ . ~ ~  

Preventive approaches for the engineering, management, and regulation of 

technology proactively deal with any unwanted and harmful outputs by means of 

adjusting design and decision making to eliminate or greatly reduce their impact. The 

source of the signal is the design of the technology itself, while the set point is given by 

context valuesg8. Context values, such as fieedom, integrality, health or sustainability, 

help to measure the compatibility between the human life, society and the biosphere. If a 

technology falls short of that compatibility, then, design and decision-making have to be 

adjusted. Preventive approaches, hence, use the ecology of technology to guide 

technology in order to avoid at the source any negative effects on human life, society or 

the b i~s~he re .~ '  

The sociotechnical movement fits the description of these preventive approaches 

because it recognizes that the organization of work itself is the source of many of the 

problems of the social system of work, including mental illness. The sociotechnical 

movement allows the expansion of the scope of preventive approaches into the workplace 

itseif.'OO 

The preventive value of the sociotechnical alternative lies in the prùiciple of joint 

optimization. An exclusive technical solution cannot be optimal in the long nin if it does 

not take its social context into account. The absence of this optimal balance in the modern 



workplace appears to be at the root of both o u  problem and the technocentric 

contradictions. Bdancing the social and technical parts of the work organization can be 

interpreted as constraining the growth of the technical system of work to the Pace and 

requirements of the social system. 

The principle of joint optimization is equivalent to the preventive c d  to integrate 

both the economy and the ecology of technology in the very design of the workplace. 

Joint optimization, thus, contributes to the elimination of the traditional two-stage 

approach that characterizes the technocentric alternative. A participative work 

environment favors joint optimization and contributes to render unnecessary many 

positive feedback rnechanisms, The following quote fkom one of the previous examples 

of a participative work organization describes how a preventive approach at the 

workplace presents better bottom line results than many of the conventional solutions at 

work: 

[The] additions to DOW'S bottom line did not corne fiom fancy management theories, 
quaIity circles, empowerrnent processes, cornmittees or other managerial rituals; rather 
they came fiom practical shop-floor ideas that translated volunteer ingenuity into saved 
money. 'O' 

The many "managerial rituals" cm be seen as technical fixes that perhaps would not be 

required if a preventive approach, joint optimization favored by a participative approach 

at work, is implemented since the very beginning. 

Preventive and conventional approaches at work radically contrast in their visions 

of the worker. Conventional approaches consider people as the source of the problem. 

Consequently, the problems reiated with the organization of work will be solved in and 

end-of-pipe fashion. People, then, are the variable that stands in the way of the 

requirements for absolute control that the technical division of labor entails. 



In contrast, preventive approaches, such as the sociotechnical movement, 

recognize that the source of the problem is in the organization of work itself and the 

problems of the workers are only manifestations or symptoms of an adverse organization 

of work. Joint optimization is achieved by exploiting the active response of people: 

9, 102 "people are solutions, not problems . The performance of a work organization is 

optimized through a dialectical equilibnum of the technical system and the social system 

îhat it serves. 

In terms of the object of this thesis, it appears that a substantial portion of the 

mental illness problem is correlated with work- A preventive approach will try to address 

this problem at the source and will have a good chance of tuming around the trend of 

growth of mental illness. Moreover, the preventive approach will make sure that any 

gains in labor productivity will not be realized at the expense of the health of the workers, 

the quality of the workforce, and the vitality of the communities in which the work is 

located. 

A preventive approach to work design that aims to reduce work-related mental 

illness and improve the health of workers is now coming into focus. Work redesign 

guided by the demandkontrol mode1 (a.k.a w o ~ k  redesign aimed to irnprove the key 

psychosocial variables of control, demands and social support) appears as a preventive 

approach. As noted earlier, this preventive fiamework related to human work converges 

with the sociotechnical paradigm of work organization. An organization redesigned by 

sociotechnical approaches appears to enhance its competitiveness and capacity of 

response and adaptation to the swounding environment, while respecting the 

psychosocial well being of the worker. Stress and its disastrous consequences could be 



considered as another variance that according to the sociotechnical criterion has to be 

addressed at the source. Under this preventive approach, most of the conventional 

approaches to stress, like changing individual's behavior, become a technical fix to work- 

related health problems. This positive feedback pushes the work organization m e r  

down the technocentric path- 

The sociotechnical movernent is a strong alternative to bring into practice the cal1 

to consider health as a value in its own in the workplace. The sociotechnical joint 

optimization goes in accordance to the preventive engineering principles that look 

towards a balance between the ecology of technology and the economy of technology. 

Human health intrinsically has become one of the values of the social system that tip the 

sociotechnical balance. Engineers should no longer study, analyze, and organize, hurnan 

work without a consideration of its ecology. Genuine success in work organizations does 

not exclusively derive fkom the adoption of state of the art techniques, but also fiom 

taking into consideration the worker's psychosocial well being fiom the beginning. 

In discussing the problems associated with the rationalization of human work it 

must be remembered that the rationalization process itself is not limited to this sphere of 

human activities. A s  work was being rationalized so were many other areas of human 

life, as Max Weber already began to point out at the tum of the century and as Jacques 

Ellul showed for the second half of the twentieth cenhxy.lo3 

RationaIization efforts in other spheres c m  also cause stress and we are not 

suggesting that the problerns under consideration to be exclusively related to human 

work. They are in fact the consequence of the influence of rationality or technique on 

modem societies. Technique can be defined as ''the ensemble of means, rationally arriveci 



99 104 at to obtain the greatest possible efficiency in dl spheres of life . In other words, these 

means are not based on experience and culture as they were in a traditional society, but 

on a striving for efficiency, as discussed earlier, with undesired outputs being treated as 

e~ternalities.'~~ The scope of this thesis is restncted to the effects of technique as they 

manifest themselves in human work. 
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Chapfer 4: Restnrcturing the Modem Work Organization 

The study of the origins of mental health problems has directed our attention 

towards the primordial role of the work environment on key psychosocial variables. It is 

important, then, that this chapter should describe the emerging modem work 

environment, by means of analyzing the curent forces that are shaping it, and the 

resulting changes in the organization of  work. We will specifically focus on the 

conditions that Ied to the invention and rapid application of business process 

reengineering and enterprise wide systems. The next chapter will examine some of the 

implications associated with these restmcturing efforts. 

4.1 Information Technologies and the Transformation of Modem Work 

Since the beginning of the Industrial Revolution, science and technology have 

become increasingIy important forces shaping society, the economy, and the work 

environment.' As noted earlier, striving for efficiency in al1 spheres of human life has led 

to a continuous process of rationalization of human activities in which science and 

technology play a determinant role. This rationalization process is achieved by means of 

what Vanderburg refers to as the technical approach to reality: 

First, an area of hurnan life is examined for the purpose of making it 'better.' The 
findings of the study are used in the next stage to build some kind of model. In the third 
stage, this model is examïned to determine how it can be improved by changing its 
parameters. Finally, the results are used to reorganize the area originally studied to 
achieve the desired improvements.' 

The continuous rationalization of activities requires an increasing arnount of information. 

Galbraith has shown that corporations had to develop what he called 

technostmctures when technological lmowledge took on a scientific basis. The 

technostructure encornpasses al1 the people that bring specialized knowledge, talent or 



experience to collective decision-making? The technostructure, and not an individual in 

partïcular, constitutes the "brain" of the corporation. Galbraith explains the impersonal 

character of the technostnicture: 

[The technostructure] is a collective and irnperfectly defined entity; in the large 
corporation it embraces chairman, president, those vice presidents with important staff or 
departmental responsi%ility, occupants of other major staff positions and, perhaps, 
division or department heads not included above? 

The technostructure applies highly specialized technical knowledge to design and 

decision making. Scientific and technical knowledge, then, become prime factors of 

production while information coordination and allocation becarne a central activity for 

the modem work organization. 

As information technologies developed, white-collar work had the potential to 

benefit greatly from these technologies as they tried to cope with ever-Larger amounts of 

information. The shnnking costs and increased capacity of computers propelled 

impressive investments to update the Soma t ion  technology capabilities of 

~r~anizat ions .~  These investments were not only made in manufachiring, but also in the 

emerging service sectoq6 where the idea of a paperless office represented the goal of an 

efficient and competitive work ~r~anizat ion.~  Information technologies were profoundly 

changing work. 

Between 1960 and 1990, US.  orgaiiations spent more than 4 trillion dollars in 

information t e~hno lo~ ie s .~  Of the 1 trillion spent in the 1980s, 88% were invested to 

improve the efficiency and reduce costs in the US. service sector. In 1989, 38.3% of d l  

US. workers used computers at ~ o r k . ~  By 1992, vimrally every white-collar worker in 

the US. had access to $10,000 in information processing hardware.'' 



However, despite the large investments in information technologies in the last 

four decades, productivity almost rernained stagnated in the U.S. Finure 4-1 presents a 

cornparison of U.S. productivity Ï n  different periods (note the lowest figures appear in the 

period that overlaps with the computerization of the U.S. workplace). The stagnation of 

productivity Ievels was particularly strong in the service sector. F i - w e  4-2 compares this 

growing gap between information technologies' investment and productivity. 

It appeared that the more U.S. work organizations invested in information 

technologies the less their productivity grew. This productivity stagnation became known 

as the 'cproductivity paradox"ll and it can be seen as part of  the technocentric 

contradictions of work organized under the technical division of labor. The more 

corporations invested in information technologies, the more capital-intensive they 

became, and with it, the more important to render productive their different work 

processes. To achieve this productivity more investments in information technologies 

were made. 

Rendering productive information technologies, especially in the service sectory 

became one of the major challenges of modem U.S. work organizations.12 Drucker 

illustrated this challenge with his emphatic cal1 to render productive the ernerging service 

and information workforce;" in particular, white-collar workers who have being blamed 

of being bureaucratic and ~ n ~ r o d u c t i v e . ~ ~  The U.S. corporate organizational structure that 

was powerful enough to produce standardized products and seMces during the post-war 

years began to present symptoms of inefficiency after information technologies began to 

be introd~ced.'~ The response to the technology paradox led to an even greater 

transfomation of work with even greater consequences for health. 
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4.2 Restructuring the Workplace to Fit Information Technologies 

The bureaucratic organizational structure that characterizes modem U.S. work 

organizations appeared as one of the major bamers to the task of rendering productive an 

increasingly more information-tecbnology-dependant workforce: "it simply isn't good 

enough to spend money on new technology and then use it in old ~ a ~ s . " ' ~  In order to 

render productive the U.S. workforce, then, the Fordist-Taylonst structure of work was 

called into question. lg 

Productivity levels of other US. competitors, especially in Japan, presented a 

considerable advantage to the ones of the US. Fieure 4-3 presents some of these 

productivity levels. After the Second World War, Japan built a manufacturing system that 

produced better and more cost efficient products with higher productivity and greater 

customer satisfacti~n.~~ A close examination of Japads growing leadership in 

manufacturing showed that Japanese work organizations are structured in such a way that 

incorporated the advantages of information technologies in their production processes. 

Japanese lean production becarne a strong alternative to the traditional Fordist-Taylonst 

production and the structure of work built around it?' 

Toyota, a small Japanese car manufacturer, introduced lean production in the 

1950s as an alternative to compete against the powerfid Fordist-Taylorist-based US. car 

manufacturers. The guiding principle of lean production was to combine new managerial 

techniques with increasingly sophisticated technologies in order to produce more output 

with the fewer resources and less labor that characterize the Japanese economy. Just-in- 

tirne, concurrent engineering, multi-skilled teams, worker empowerment, quality circles, 



kaizen (or continuous improvement) and crisis management are among the manageriai 

techniques that were introduced by lean production.u 

The bottom-line results of lean production were impressive: Toyota was able to 

build high quality cars faster and cheaper, with Iess space, less time and less Iabor. Table 

4-1 contrasts productivity and quafiw between Japanese and U.S. automobile 

manufacturing. This new alternative for the organization of production permïtted to shift 

the focus of manufacturing fiom long-term planning and stability to a flexible system that 

was highly adaptable to changing and high-cornpetitive markets. 

Lean production, as an alternative that pemitted to produce more with 

increasingly less resources, began to spread beyond the Japanese automobile industry and 

constituted a strong competitive tool that challenged the hegemony of the U.S. 

organizations. The translation of this new paradigm of work organization to the emerging 

service-information sector offered an interesting option for improving the productivity of 

its workforce. 
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Figure 4-3 Productivity growth for five major industrial nationsz 

Table 4-1 Cornparison of the productivity and quality statistics of the Japanese 
and US. automobile production  stems^^ 

American 
in North America 

25.1 

Quality 
(assembly defects / 

100 vehicles) 

Japanese 
in North America 

21.2 
Productivity 

(hours / vehicle) 

Japanese 
in Japan 

16.8 

60.0 65 .O 82.3 



Calls for the generalization of the lem production principles were made at the 

highest spheres of the managerial thinking and the answers did not wait too long. By the 

end of the 1980s, most of the US.' biggest work organizations - organizations that 

employ more than 40% of the private sector workforce - were embarked in what is 

known as "business process reenginee~g @PR) projects."25 By the middle of the 1990s, 

more than two thirds of the members of the Amencan Managerial Association reported 

having undergone massive restmcturing between 1988 and 1 9 9 3 . ~ ~  BPR began to 

restructure the organization of work in the US. in the same way Fordist-Taylorist 

pnnciples did at the begimïng of the century; these redesign practices also began to be 

known as ~ost-~ordism?' 

BPR is defined as "the fundamental rethinking and radical redesign of business 

processes to achieve dramatic improvements in critical, contemporary rneasures of 

performance, such as cost, quality, service, and speed."28 The most important idea in this 

new approach to work organization is the process, rather than hctional, view of work 

activities. The business process is defined as "a collection of activities that takes one or 

more kinds of input and creates an output that is of value to the c~istorner".~~ Some 

examples of processes include: developing a new product, ordenng goods fiom a 

supplier, creating a marketing plan, processing and paying insurance claims or witing a 

proposal for a govemment c~ntract. '~ 

The process view of work greatly differs from the function-oriented view that 

derives fiorn the technical division of labor. Hammer and Champy, the consultants that 

first coined the term Reengineering, argued that the individual fiinctional tasks that derive 

from the technical division of labor, although important, count for littk if the overall 



process does not work?' They suggest that jobs and structures, management and 

measurement systems, and organizational values and beliefs (in a few words, the entire 

organization of work) have to be restnictured around the process view of w ~ r k . ) ~  

Information technologies and BPR present a recursive relationshiP." Information 

technologies under the BPR paradigm are more than an automating force that can be used 

to render productive isolated functions in the bureaucratie organization: information 

technologies have to completely reshape the way in which business is d ~ n e . ) ~  The 

solution to the technology paradox was finally at grasp when BPR began to redesign the 

organization of work in order to suit it to the capabilities of the new information 

technologies. 

Under the BPR paradigm, in both the manufacturing and seMce work 

envïronments, business activities have to be analyzed as processes that can be 

restnicîured around information technologies for maximum efficiency. The strong 

emphasis on process rather than structure and fiinction introduces the possibility of 

designing lean organizations that c m  make a productive use of the different advantage of 

current information technologies. F i m e  4-4 illustrates the recursive relationship between 

idormation technologies and BPR. 

BPR projects were massively adopted by US. organizations, especially in the 

service industry, in order to meet the goal of a leaner organization. In practice, BPR 

resulted in a series of important changes to the organization of work as follows: 

Strearnlining of work processes, principally, by means of the simplification of 

production, distribution and administrative processes. 
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Reduction of labor costs, principally, by the elimination of low-level white-collar that 

is rendered redundant by the adoption of information technologies. 

Implementation of a new organizational culture that pushes the social part of the work 

system towards supporthg organizational flexibiIity. 

The expected results of these changes in the structure of work are increases in 

productivity - by means of the maximization of the output, minimization of the input 

(principally labor costs) or both - and a more flexible organization capable to quickly 

respond to changing global markets. We will now analyze in depth each one of the three 

major changes in the structure of work brought by restructiirùig and we will refer to these 

changes as the three dimensions of reengineering. 

BPR has been used as a mechanism that streamlines and integrates work 

processes. As already noted, restructuring compresses several functional jobs into a 

single process and then uses information technologies to perform coordination functions. 

The different capabilities of information technologies and the impact that these 

information technoiogies could present on work organization are illustrated in Table 4-2. 

To îully develop these capabilities work has to be restnictured accordingly. 

The success of the implementation of a BPR project principally relies on how 

well a work organization redesigns its processes around information technologies.36 As a 

consequence, BPR encompasses two activities: organizational design and systems 

design3' A discussion about how some key business processes have been redesigned 

around information technologies will illustrate how BPR has been used to streamline 

different work processes. 
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IT c m  transforrn unstructured processes into routinized 
transactions 

IT c m  Gansfer information with rapidity and ease across 
large distances, making processes independent of 
geography 
IT can replace or reduce human labor in a process 

IT can b ~ g  complex analyîical methods to bear on a 
process 

IT can bring vast amounts of detailed information into a 
process 

-- 

IT cm enable changes in thesequence of tasks in a 
process, often allowing multiple tasks to be worked on 
simultaneously 
IT allows the capture and dissemination of h o  w ledge 
and expertise to irnprove the process 

IT allows the detafied tracking of task status, inputs, and 
outputs 

ïî can be used to comect two parties within a process 
that would otherwise comm~nicate through an 
intermediary (interna1 or external) 

Table 4-2 Information technologies capabilities and their impacts on work 
organizations3' 



Monnation technologies have been used to streamline inter-organizational 

processes.)g Electronic Data hterchange4* @DI) allows, for instance, to coordinate 

activities between different work organizations on the value added chain. In this way, 

retailers and manufacturers are linked in a single and continuous flow process that 

renders the fiuiction the wholesaler redundant. The resuit is a trend towards just-in-time 

distribution of products with important savings in the wholesale costs and an increase of 

the response time of the manufacturer to the retailer. Furthermore, quick response 

systems, like bar-coding, laser scanners or point-of-sale data, streamline even more the 

coordinated action between manufacturer and retai~er.~' 

Interpersonal processes have also been streamlined by information technologies.42 

Networking oriented products (like e-mail or teleconferencing), for instance, are not only 

aïmed towards increasing worker's productivity by means of reducing employees 

commuting thne and costs;' but these technologies also contribute to reduce the amount 

of office space necessary to conduct business and consequently reduce real estate costs? 

Inter-functional processes within the organization can also be ~treamlined.~' In 

insurance companies, for instance, operational and managenal functions get compressed 

with the help of BPR and information technologies. Technologies such as expert 

~~s t e rns :~  imaging te~hnolo~ies,4~ parallel processing48 and mobile computing have been 

implemented to support claims or sales processes leading to dramatic reductions of time 

and  abo or.'^ 

But information technologies are not exclusively used to streamline processes that 

already exist; they also permit the creation of new processes that are beginning to 

displace traditional ones." Electronic commerce, for instance, has begun to displace 



traditional chamels of distriiution and has converted the Intemet in perhaps the major 

distribution charnel in the world- On the web, not only goods and services but also 

managerial and professional jobs are being exchanged? 

However, streamlining certain key business processes is not enough: sooner or 

later a problem similar to the one of rendering productive information technologies 

within the traditional bureaucratie organizations will appear, Streamlining isolated 

processes - in parallel to cornputerizhg isolated functions in the bureaucracy - will end 

up in islands of information spread on separate computer systems: "if a company's 

systems are fkagmented, its business is fiag~nented."~~ Storing and rationalizing 

redundant data, retyping and reformatting data between different systems, updating and 

debugging obsolete programming code, or implementing co~munication links between 

different systems, create a great amount of costs and productivity losses." Business 

integration, then, becomes the most important challenge of BPR. 

The peak of a reengineering project is attained when the different streamlined 

processes of an organization are integrated in one single process. Enterprise Wide 

Systems ( E W S )  is one of the genenc names for a senes of commercial software packages 

that permit the integration of different information flows within a work ~ r ~ a n i z a t i o n . ~ ~  

The implementation of an EWS has become the most common solution to the problem of 

business integation." The following example better illustrates how an EWS integrates 

the different business processes of an organization: 

. . . A Paris-based sales representative for a U.S. computer manufacturer prepares a quote 
for a customer using an EWS. The sales person enters some basic information about the 
customer's requirements into his laptop computer, and the EWS automatically produces a 
forma1 contract, in French, spec img the product's configuration, price, and delivery 
date. When the customer accepts the quote, the sales rep hits a key; the system, after 
v e r i m g  the customer's credit limit records the order. The system schedules the 
shipment; identifies best routing; and then, working backward fiom the delivery date, 



reserves the necessary parts fkom suppfiers; and schedules assembly in the company's 
factory in Taiwan. 
The sales and production forecasts are imrnediately updated, and a rnaterial- 
requirements-planning list and bill of materials are created. The sales rep's payroll 
account is credited with the correct commission, in French fkncs, and his travel account 
is credited with the expense of the sales call- The actual product cost and profitability are 
calculated, in US. dollars, and the divisional and corporate balance sheets, the accounts- 
payable and accounts-receivabie ledgers, the cost-center accounts, and the corporate cash 
levels are al1 automaticalIy updated. The system performs every information transaction 
resulting from the sale.56 

The core of an EWS is a single and comprehensive database that feeds and 

collects data fiom modula applications that support different business processes. The use 

of a single database dramaticdly streamlines the flow of information throughout the work 

organization and provides,57 at the same t h e ,  real time operating information that 

permits a strict control of the business process as a whole? For different work 

organizations these benefits have been translated in important gains in productivity and in 

the speed of response. Fi 4-5 illustrates the business integration of different key 

processes around a central database. 

The installation of an EWS constitutes an extremely complex task Ioaded with 

technical difficultiess9 (the difficulties related to the social system of work are even 

bigger and they are going to be discussed in the section that deals with the changes in the 

organizational culture that restmcturing bnngs). Nevertheless, US. work organizations 

have been quickly integrating their streamlined processes for a mix of different technical 

reasons: 

1. To achieve major control of different business units and processes. 

2. To grow internationaily. 

3. To solve the Y2K problem. 
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4. To compete with other companies that already have an EWS. 

5. To achieve systems compatibility with major customers or suppliers. 

It appears that EWS seem to be an increasingly indispensable tool for large work 

organizations in the U.S? These large organizations are the ones who can afford the big 

expenses that the acquisition of an EWS software and its installation represent. 

The sales of tlie different EWS software packages have been steadily growing 

during the 1990s, and today they are estimated in approximately $10 billion per year.62 

Furthemore, the costs easily double when the bills of the consulting firms that install the 

software are added63 and the bill increases even more when the services of the EWS 

support industry are included." This support industry is responsible for training and 

maintenance, installing new modules, and organizing massive conferences in an 

increasingly growing EWS market.65 

The sales of EWS software do not appear to decline in the near future mainly 

because the big work organizations that already have an EWS installed ask their suppliers 

to install compatible systems? At the same tirne, new modules, such as sales and 

customer service, are integrating new business processes to the EWS. We c m  conclude 

that streamlining business processes and integrating them in a sole system have become a 

comrnon practice in most US. work organizations. 

One of the most noticed changes in the organization of work brought by 

restructurïng is perhaps the reduction of labor costs. Minimizing the denominator of the 

productivity equation is also a way of maximizing productivity and restnicturing has also 

been widely used for these purposes. As explained, high and constantly growing labor 

costs, health costs included, appear to be an important burden preventing U.S. 



organizations fkom reaching the productivity levels required to compete in the global 

economy. 

To minimize the negative impact that Iabor costs exert over productivity US. 

organizations have used some of the following three strategies. First, to cut benefits. 

Second, to outsource work and to hire temporal workers when required. Third, to 

elirninate redundant jobs, what is also known as "downsizing". 

As discussed in the hrst chapter, the increasing health costs have been faced by 

work organizations by means of cutting back - or "renegotiating" - worker's benefits. 

"The cornpetitive position of American business could become so endangered b y  

increasing health costs] that a large nurnber of large, medium sized and small 

corporations would have no alternative to cut back on ernployee's health benefit~."~' 

Many U.S. work organizations, as a consequence, have successfully renegotiated health 

care benefits by reducing coverage and increasing the worker's out-of-pocket expenses 

(for instance, by including deductibles and CO-ins~rance).~~ For instance, the amount of 

employers îhat wholly pay health insurance premiums has sharply declined since 1980. In 

1980, 72% of full-time workers in medium and large U.S. companies received full 

individual health coverage and 50% of full-time workers received full hedth coverage for 

their families. B y 1997, these amounts decreased to 3 1% and 20% r e ~ ~ e c t i v e l ~ . ~ ~  Recent 

slow increases in health insurance care costs can be attributed to these type of strategies 

(see Fimre 4-6). 
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Furthemore, many US. work organizations are shifting towards a part-tirne 

workforce in order to cut back even more theù labor costs. The case of Bank of America 

better illustrates this shift: 

In February 1993, BankAmerica Corporation - the nation's second largest bank - 
announced that it was turning 1,200 fùll-time jobs into part-tirne employment. The bank 
estimates that less than 19 percent of its employees will be full-time workers in the near 
future. Nearly six out of  then BânkAmwica employees will work fewer than twenty hours 
a week and receive no benefits. The Company, which experienced record profits over the 
past two years, says the recent decision to turn more jobs into part-time work was made 
to make the Company more flexible and to reduce overhead costs." 

The growth of a part-time workforce is M e r  favored by the simplification of work 

activities brought by information technologies. Non-experienced workers can use expert 

systems. 

Contracting out (or outsourcing) has been a common practice in manufacturing. 

Strearnlining processes have helped to identifi key business processes. Processes that are 

not indispensable for the work organization cm be contracted out to outside suppliers, 

e-g., 70% of the value of a final product in Chrysler is procured fkom outside s ~ ~ ~ l i e r s . ' ~  

With the proliferation of BPR, outsourcing cm occur outside the manufacturing realm 

and at al1 levels of the organization of  work. According to Drucker, large businesses and 

the government require systematic contracting out of service work in order to render the 

s e ~ c e  workforce more productive.73 Outsourcing, then, has been used in seMce 

industries as a common way to cut out labor and in this way by-pass worker's benefits 

and/or unions .74 

Traditionally, certain secondary activities like technical support or maintenance 

have been systematically contracted out. But more recently even key productive 

processes have been contracted out while they still have remained tightly coupled to the 

main business process by means of advanced information technologies. The s e ~ c e  



rendered by these processes, hence, is used only when it is required. For instance, in the 

information technologies industry outsourcing key processes, like programrning, is a 

common practice. The outsourcing market in this industry is big and has been growing 

steadily ($12.2 billion in 1992 and more than $17 billion in 1997).75 Also, it is estimated 

that by the year 2000 more than two thirds of the banks in the U.S. will be outsourcing 

their data center ~ ~ e r a t i o n s . ~ ~  As a consequence, labor instead of being a fixed asset of a 

work organization becomes a moving asset. Just-in-time labor becomes possible after the 

redesign of business processes. 

Among the three strategies to m e  labor costs, downsizing is perhaps the 

major contribution of BPR to the reduction of labor costs. Streamlining processes d o w s  

to process information horizontally rather than vetically. BPR, thus, contributes to the 

disappearance of the corporate pyrarnid characterizing the bureaucratic US. work 

~ r ~ a n i z a t i o n s . ~ ~  The most immediate consequence is that layers of white-collar workers 

become redundant and then d i ~ a ~ ~ e a r . ~ ~  

In the US., between 1985 and 1995 more than 3 million white-collar jobs were 

e l imi~~ated .~~ Semetarial jobs were also one of the first to be affected by massive 

restructuring; between 1983 and 1993, 3.6 million jobs - ahos t  8% of the jobs in this 

category - disaPpeared.*' The wholesale sector was also deeply affected by massive 

restnicturing; between 1989 and 1992 the sector lost about one quarter of a million jobs." 

FinalIy, the remaining workers have to be adapted to the series of changes in the 

structure of work brought by reengineering. Without a change in the attitudes of the 

social system of work the restructuring effort simply will not succeed: 

It isn't enough simply to put new processes in place; managers must motivate employees 
to rise to the challenge of these processes by supporting the new values and beliefs the 



processed demand. In other work, management must pay attention to what goes on in 
people's heads as well as what happens on their desks? 

Changing the organizational culture of the workplace (a.k.a. organizational change) is of 

key importance in any restnicturing effort, 

The Hawthorne experiments of the 192OYs, giving rise to the human relations 

movement, revealed that there is another variable, more difficult to quanti@, that also 

affects productivity: the human factor. Maximihg the output (the reengineering 

dimension of streamlining and integrating work processes) or minimizing the input (the 

reengineering dimension of reduction of labor costs), are not enough to achieve work 

productivity. Taking into consideration the human factor is primordial to render work 

organizations productive. 

There is a common agreement in the literature about the fact that rnanaging 

human behavior is a key elernent in the success of any organizational redesign effort. 

Davenport wams us about the danger of approaching the implementation of an EWS as 

an exclusive technical project without c o n s i d e ~ g  key organizational aspects. "Cornputer 

systems alone don? change organizational beha~ior."'~ Early critiques against BPR 

focused on the lack of emphasis of reengineering methodologies on human change 

aspects. 84 

Today, however, most restructuring projects include some aspects of human 

change management, or what has been called as 'Yhe soft side of restnicturing". Human 

change (nowadays known as organizational change) is probably the most difficult part of 

any restructuring project and requires large investments for its implementation.85 The 

costs of changing human behavior, then, largely contribute to the already-discussed 



impressive investments that orgaaizations continue to make even d e r  the installation of 

their restnicturing projects.86 

Within the bureaumatic organizations, human change, if it happened, occurred 

m d y  after the implementation of any information technology, in the form of what is 

known as "train and pray" methodo~o~ies." These early approaches did not help to solve 

the productivity problems related with the technology paradox. This traditional training 

radically daers with BPR organizational change. Members of the technical staff carry 

out traditionally training. In conhast, organizational psychologists, workuig together with 

human relations, high management, and technical personal, direct organizational change. 

Organizational change appears, then, as an ongoing process that radically changes 

the behavior of the worker in the same way as the structure of work is changed? 

Hammer and Champy illustrate how reengineering is unavoidable linked with the 

dimension of organizational change: 

Jobs certainly change, as do the people needed to fil1 them, the relationships those people 
have with their managers, their career paths, the ways people are measured and 
compensated, the role of manager and executives, and even what goes on in workers' 
heads. In short, reengineering a company's business processes ultimately changes 
practically everything about the Company, because al1 these aspects - people, jobs, 
managers, and values - are linked t~gether.~' 

Reengineered work processes require a new organizational culture that radically di Eers 

fiom the one of the Fordist-Taylonst bureaucracy. 

The structure of a lean organization contrasts with the ngidity and funchonal 

specialization of the bureaucracy, in that it has to be flexible. The workers in the 

restructured workplace must be endowed with highly diffused roles and work in tearn~.~' 

The flexibility of the lean organization requires continuous redesignuig and 



organizational tuning. The worker in the lean structure, thus, is expected to be ready for 

this constant change and a series of methodologies corne into play- 

Constant retraining is required to fiilfTI1 the expectations of worker's multi- 

functionality and highly diffused roles. Within this retraining, and in pardel  to Iearning 

the technical aspects of the recently implemented information technologies, the worker 

has to acquire new interpersonal skills (like facilitation and communication skills) in 

order to support the team or project based approach. Similarly, continuous redesigning 

and tuning requires worker empowennent and participation instead of the obedience that 

the command-control structure of the bureaucracy requires. Furthemore, the worker has 

to abandon the expectations of lifetirne job secwiiy that charactenzed white-collar jobs 

within the bureaucratic organization. M e a d  the "new worker" is expected to build 

hisher own career and ide~~tity.~' Accordhg to the supporters of reengineering a 

"flexible" organization will require a "flexible" relationship beîween the individual and 

the organization.92 

In brief, dismantling bureaucratic structures and replacing them with teams is an 

iterative process that has to be complemented with a more "flexible" organizational 

culture. Organizational change is the aspect of BPR that is currently taking more effort, 

time and resources in US. work organizations. However, supporters of reengineering 

projects believe that the organizations that manage to create an organizational culture that 

favors lean and flexible processes are in a better position to achieve high productivity 

~ e v e l s . ~ ~  



In this section 4 representative case studies will be presented to illustrate how 

reengineering changes the organization of work. These cases will be examined in section 

5.1 fiom the perspective of the demandlcontrol mode1 in general, and demand, control, 

and social support, in particular. 

IBM Credit 

IBM Credit is in charge of iïnancing the cornputers, software and services that 

133M provides. The pre-restnicturing organization of work at IBM Credit clearly 

illustrates the functional specidization that characterizes the operation of most of the 

bureaucratie work organizations: 

When an IBM field salesperson called in with a request for financing, he or she reached 
one of fourteen people sitting around a conference room table in Old Greenwich, 
Connecticut, The person taking the cal1 logged the request for a deal on a piece of paper. 
That was step one. 
In step two, someone carted that piece of papa  upstairs to the credit department, where a 
specialist entered the information into a computer system and checked the potential 
borrower's creditworthiness. The specialist wrote the results of the credit check on the 
piece of paper and dispatched it to the next link in the chain, which was the business 
practices department. 
The business practices department, step three, was in charge of modi%ng the standard 
loan covenant in response to customer request. Business practices had its own computer 
system. When done, a person in that department would attach the special terms to the 
request form. 
Next the request went to a pricer, s t q  four, who keyed the data into a persona1 computer 
spreadsheet to determine the appropriate interest rate to charge the customer. The pricer 
wrote the rate on a piece of paper, which, with the other papers was delivered to a clerical 
group, step five. 
There an adrninistrator tumed al1 this inforrnation into a quote letter that could be 
delivered to the field sales representative by Federal ~ x p r e s s . ~ ~  

This process consumed between six days and two weeks and proved to be 

extremely inemcient fiom the point of view of the sales representative who on many 

occasions would lose the sale. The different information technologies that appear at 

different stages of the functional-oriented process clearly illustrate the productivity 



paradox and the fkapentation of information through the different functional 

departments of the corporation. This bureaucratie work process was the perfect place for 

applying a reengineering effort. 

The process was streamlined in a rather unconventional way. Two of the senior 

managers of IBM Credit decided to walk with a hnancing request through each of the 

five stages of the process asking the workers concemed to process it. They discovered 

that the performance of the actual task required only ninety minutes. The remaining 

process tirne was consumed by handing on the request between the specialists of the 

different functional departments of the bureaucracy. 

An information system integrated the different sub-processes rendering redundant 

most of the workers related to the old process. IBM replaced the different specialists 

(credit checkers, pricers, administrators, etc.) with only one generalist, a deal structurer, 

who would process the financimg request fiom beginning to end, and an "expert" 

information system that provided access to the data and tools that the different specialists 

otherwise would use: 

IBM Credit also developed a new, sophisticated cornputer system to support the deal 
stnxcturers. In rnost situations, the system provides the deal structurer with the guidance 
needed to proceed. In really tough situations, he or she cari get help fiom a small pool of 
real specialists - experts in credit checking, pncing and so forth. Even here handoffs have 
disappeared because the deal structurer and the specialists he or she caIls in work together 
as a team?' 

The last dimension of reengineering appeared at this stage. Organizational change 

was required. The multifünctional deai structurer needed to adopt an entire change in 

attitude about hisher job and "new" abilities had to be acquired: 

At IBM Credit, people who previously knew only how to check credit are now evaluating 
and pncing entire financing deals. To do this, they not only had to leam new jobs, they 
had to acquire new atîitudes about their jobsg6 

Without this change in attitude the restnictured process would simply not work. 



The results of these restructuring efforts in terms of performance values were 

remarkable: the average seven-day tumaround was reduced to only four hours; the 

amount of workers required to perform the seMces was reduced; and the nurnber of deals 

that each worker began to handle increased one hundred times. 

Mutual Benefit Life 

The promise of dramatic improvements in performance values propelled the 

diffusion of  reengineering efforts al1 around the US.  financial services indus-, in 

particular among insurance companies. Mutual Benefit Life (MBL) was one of the f i s t  

big US. insurance companies that went into an extensive reengineering of its 

0~erations.9~ 

Before reengineering MBL processed its insurance applications Wce most of the 

other cornpetitors did. Applications were handed in a long process that required more 

than thirty steps and nineteen workers across five different departments. The normal 

tumaround of an application ranged fkorn five to twenty five days. Not d i k e  the IBM 

Credit case, most of this tumaround time was invested in handling the application from 

one department to another. The real time the application was worked on was estimated to 

be seventeen minutes. 

The pre-reengineering structure of work at MBL contributed to the appearance of 

many problems in terms of custorner service. For instance, when a customer wanted to 

cash an old policy in order to purchase a new one, MBL had to undergo a series of 

irrational workarounds: 

[The] old business department first had to authorke the treasury department to issue a 
check made payable to MBL. The check would then accompany the paperwork to the 
new business department.g8 



Theses types of inefficient workarounds between treasury: and the different operationai 

departments pushed MBL to rethink its operations and look towards productivity 

Work processes at MBL were streamlined with the help of advanced information 

technologies. For instance, central databases and cornputer networks expanded the 

amount of information available to the worker, while expert systems allowed workers 

with little or no experience to process applications. "Case managers" replaced the 

specialists situated at the different steps of the old process and were able to handle entire 

applications: 

Case managers are able to perform al1 the tasks associated with an insurance application 
because they are supported by powerfùl PC-based workstations that nin an expert system 
and connect to a range of automated systems on a mainfi-ame. 

Restnicturing had a radical impact on the operations of MBL: an average 

tumaround took only between two and five days, more tha. one hundred field office 

positions were eliminated, and the case managers handled more than twice the volume of 

new applications MBL previously processed. 

Other U.S. insurance companies had similar success in their performance afier 

reenginee~g. For instance, after different reengineering efforts, Aetna Life and Casualty 

Co. (a division of Aetna) compressed the time to process an application fkom fifteen days 

to five and reduced its size fiom twenty-two offices and 3,000 employees to four offices 

and 700 workers. These results favored M e r  restructuring of other divisions of Aetna 

resulting in downsizing 5,000 ernployees (almost 10% of its workforce). These changes 

were expected to create savings of more than $100 million per year.99 



Ford 

During the 1980s the US. automobile industry faced an important crisis (mainly 

due to the entrance of Japanese cornpetitors). This crisis pushed the big US. car 

manufacturers to look for ways of reducing their administrative costs. Since the different 

processes for paying the bills submitted by Ford's supplies were extremely inefficient, 

Ford decided to look for innovative ways for reducing these c o s t ~ . ' ~ ~  

The old process of bill payment at Ford was slow, fkagrnented and cumbersome. It 

required the interaction of three departrnents: purchasing, receiving and accounts payable. 

Harnmer describes the old way of paying bills at Ford in the following way: 

When Ford's purchashg department wrote a purchase order, it sent a copy to accounts 
payable. Later, when material control received the goods, it sent a copy of the receiving 
document to accounts payable, then to match the purchase order against the receiving 
document and the invoice. If they matched, the department issued payrnent.'O1 

Fimire 4-7 illustrates the different interdepartmental relationships that Ford required in 

order to pay its bills. Within this process, the accounts payable department employed 

more than 500 workers. This number of workers radically contrasted with similar 

departments of cornpeting companies: Mazda, for instance, required only 5 employees to 

manage its entire accounts payable department. ' O 2  

Moreover, the entire biII payment process at Ford presented numerous 

inefficiencies due to mismatches between the different documents that were handled 

amongst the different departments concerned: 

The department spent most of its time on mismatches, instances where the purchase 
order, receiving document, and invoice disagreed. In these cases, an accounts payable 
clerk would investigate the discrepancy, hold up payment, generate documents, and al1 in 
al1 gum up the works. Io' 
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These inefficiencies and reworks were common in the day to day operations at Ford's 

accounts payable and resulted in a decrease service quality as the payment to the 

suppliers was often delayed. 

In order to restructure its bill payment process, Ford instituted what became 

known as "invoiceless processing." As soon as an order was initiated in the purchases 

department the information was entered in a centralized database instead of sending a 

copy of the purchase order to accounts payable. When the goods arrived to the receiving 

dock, a receiving clerk looked into the information system for relevant information about 

the purchase order and entered the receiving transaction. Matching purchase orders with 

receiving was done automatically in the new process, just like the cheque that accounts 

payable had to send to the supplier. With this new process an invoice fiom the supplier to 

issue payrnent was no longer required. Figure 4-7 illustrates the new bill payment process 

resulting from reengineering. 

The performance of the accounts payable department greatly improved afler 

reengineering as the discrepancies between financial and material records ahos t  

disappeared, In a similar way, the burden of work at the department greatly diminished. 

For instance, in the old procedure, the worker at this department had to match 14 data 

items (fiom the purchase order, the receipt record and the supplier's invoice) before 

issuing payment. With restnictunng, the new process required matching only three data 

items @art number, unit of measure, and supplier code). As a consequence, 75% of the 

people at the accounts payable department became redundant and the department was 

reduced from more than 500 to 125 employees. 



CIGNA 

Among the different cases found in the fiterature the one of CIGNA is among the 

best documented, CIGNA is a major US. insurance company that employs more than 

50,000 people and has offices in nearly 70 coutries. In the five-year period between 

1989-1993 more than 20 reengineering initiatives were implemented- This case provides 

a cornprehensive view of the multiple reengineering projects in the same work 

organization through a relatively long penod of time and will allow us to examine the 

synergistic effects of different and simultaneous reengineering efforts. We will examine 

selected reengineering projects of different business units at CIGNA. 'OS 

One of the main motives for undergoing a massive reengineering project at 

CIGNA was an 11% drop in incorne between 1987 and 1988. High management at 

CIGNA explicitly related this drop to an unproductive use of the information 

technologies. The particular reasons for reengineering in each one of the business units 

will be discussed when the relevant reengineering project will be analyzed. 

Reengineering was a gradua1 process that began in 1989 in a small pilot project in 

a not-so-important division of the company: the reinsurance business unit.lo6 Outdated 

infoxmation systems, high administrative expençes and noncornpetitive product prices 

were some of the reasons that propelled an "experiment" with resûucniring. For instance, 

a benchmarking study showed that the industry leader in one product could handle ten 

times the amount of business handled by CIGNA Reinsurance despite both cornpanies 

ernployed the same number of people. 

The reengineering project at CIGNA Reinsurance brought radical results in a 

lapse of 18 montfis: 



By February 199 1, the division had downsized by 40 percent, with evqone  required to 
reapply for their jobs. The operating costs were cut by 40 percent, and a two-week 
underwriting procedure was compressed into 15 minutes. The number of applications 
systems in use decreased fiom 17 to 5. The administrative and systems staff were reduced 
by 40 percent and 30 percent respectively as both organizations moved to team-based 
management.'07 

The quick success of this particdar reenginee~g project favored the expansion of 

reengineering to other business units at CIGNA. 

In the early 1990s the information support department that provided service to the 

nine business units of CIGNA also experienced different and continuous restructuring 

projects. The immediate results were also important: staffwas reduced by 500 people and 

over $60 million were saved. However, in this particular case, reengineering did not stop, 

as exerting tight control over the process of developing information tools was a major 

goal that had still not been achieved: 

But even after two [reengineering] attempts, the process of developing applications had 
not changed to a significant degree. The development processes were still not repeatable, 
predictable, measurable, or of hi& enough quality.'" 

Further reengineering efforts began to bring the desired changes in the software 

development processes. The case of information support revealed an important aspect of 

restmcturing at CIGNA (and in other work organizations): only 50% of the reengineering 

efforts were successful when firçt implemented. Repeated trials were, then, absolutely 

necessary 'Og 

Many other reengineering projects were adopted, especially in the many small 

international offices of CIGNA (e-g. between 1991 and 1993 reengineering at CIGNA 

International Life and Employee Benefits UK accomplished 30%, 75%, 100%, and 50% 

improvements respechvely in cost, quality, cycle h e ,  and customer senrice). As noted 

earlier, these early efforts, referred to by CIGNA as the '%nt wave" of reengineering, 

focused principally on dramatically reducing costs and improving service delivery. 



However, a new series of restnicturing efforts, the "second wave" of 

reengineering, was necessary under a qualitatively different scope. The new 

reengineering efforts focused on more strategic issues, such as sustained growth and 

developing new core cornpetencies. Large business units iike CIGNA Property and 

Casualty (P&C) were the focus of these new efforts. 

CIGNA P&C presented severe operational problems. The 8,000 workers business 

unit lost more than $1 billion between 2989 and 1993. At the same îime, P&CYs fiancial 

and service indicators radically diminished: "high pnces had left the division with hi& 

nsk business that no one else in the industry ~anted .""~  Initial small and isolated 

reengineering efforts proved to be counterproductive fiom a long-term and more strategic 

point of view: 

The nwerous reorganizations had drained the organization's critical underwriting skills 
and capabilities. While the organization was burdened by duplication of functions in its 
home office staff, it faced a highly downsized and stretched field staff. Al1 contributed to 
the organization's inability to react to market changes."' 

To face these problems, CIGNA P&C took a "softer" approach to reengineering. The 

"second wave" reengineering approaches aimed towards more than cost reduction or 

streamlining of operations (the first two dimensions of reengineering): "the ultimate goal 

would be increased shareholder value. 9 9 1  12 

The "second wave" of reengineering at CIGNA P&C represented a departure 

fÏom traditional "hard" BPR projects, as the approach to process redesign explicitly 

addressed more hurnan-related issues (Le. the "softer7' reengineering dimension of 

organizational change). Issues such as communication, selection and training of 

reengineenng leaders amongst the workforce, cultural change towards an "appropriate" 

reengineering mindset and behavior, and evin a more participative approach to the 



analysis of processes (once a reengineering oriented organizational culture was M y  

established) becarne key i s s~es . "~  

The end result of these five years (1989-1 993) of implementing reengineering in 

the different business units of CIGNA was remarkable. DZferent performance indicators 

showed positive results: each dollar invested in reengineering brought between two and 

three dollars in retuni; savuigs of more than $100 million were achieved; operating 

expenses were reduced by 42%, and cycle times, customer satisfaction and quality 

irnproved by respectively 100%, 50% and 75%. 

4.4 Restructuring and Performance Values 

Many early restructuring efforts were unsuccessfûl. At the begirmhg, 

approxirnately between 50 and 70% of the reengineering efforts failed to bring the 

intended dramatic leaps in productivity (some of these early failures could be attributed 

to the Iow importance that the dimension of organizational change had at the 

begi~ming)."~ However, as the case of CIGNA demonstrated and Hammer and Charnpy 

argued, the failure in a BPR project would not mean the end of the restructuring efforts: 

Failure doesn't mean that reengineering stops forever - it usually sblls and then restarts 
as the Company gets itself refocused and re-mobilized. It cannot stop - the business 
imperative is too great.lls 

This appears to be the case. Despite early failures, BPR projects continued. At present, it 

appears that restructuring is beginning to gradually solve the productivity paradox that 

contributed to the stagnation of productivity levels of many US. work organizations. 

M e r  their restructuring efforts different U.S corporations began to report 

increases in their profits before taxes accompanied with impressive gains for their 

st~ckholden.~ '' A longitudinal study of 380 U.S. giant firms during the 5 year period 



between 1987 and 199 1 showed that these organizations have geaerated nearl y $2 trillion 

in output in combination with impressive productivity gains and high returns over 

investment in information technology e~~enditures.' " 

In 1992 US.  productivity increased about 3%, the best performance in more than 

two decades.' l 8  Furthemore, it is estimated that at present US. productivity is growing at 

a trend rate of almost 4% per year (for 20 years until 1995 the average growth of the U.S. 

productivity was less than 1.5% per year).llg Many of these gains came from white-collar 

areas and service industries, which finally are beginning to expenence rapid growth in 

productivity and in profits.'20 Alain Greenspan, the chainnan of the US. Federal Reserve, 

afnrmed that technology-driven gains in productivity are the key to the recent and 

remarkable economic growth in the US. 121 

We can conclude, that the technology paradox - what appears to be one of the 

major challenges of modem U.S. work organizations - ends up not being related with 

information technoiogies themselves, but with the bureaucratie organizationd structures 

that surrounded them. After a massive restructuring of U.S. work organkations, the 

trillions invested in information technologies are beginning to pay-off in terms of greater 

profits, less labor costs and increased productivity. Reengineering is begllining to bring 

positive results in terms of performance values. 

However, although we h o w  the gains in terms of performance measures, we still 

have little understanding of the impact of reengineering on the physical and mental health 

of workers or the long-terni effects of reengineering on the social fabric. hdeed, with 

reengineering projects work redesign is undertaken, but we still do not know what type of 

psychosocial work environment is emerging. As noted, perfomance values are beginnùig 



to catch up after restmcturing efforts, but how far are these work redesign efforts ~ o m  

the adverse psychosocial conditions of Fordist-Taylorist production systems? What are 

the consequences of the emerging work environment on the mental health of the 

remaining workers? Are organizational change efforts an alternative that create a more 

participatory work environment or are they another technological fix? These questions 

are going to be examined in the last part of the thesis. 
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Chap fer 5: Preven tive Interpretation of Current Work Conditions 

The purpose of the present chapter is to understand the consequences of the 

transformations of work described in the previous chapter for human beings in generd 

and their health in particular. We will interpret these changes resulting fiom restructuring 

by means of the demandkontrol mode1 and its 3 independent variables, demand, control, 

and social support. We will show the predicted health consequences of the transformation 

of low-level white-coIlar work appear to be so serious that an analogue to the 

precautionary principle developed for the environment should have been used before 

proceeding with so massive a transformation of human work. The implications of these 

findings for the preventive redesign of workplaces will be discussed. 

5.1 The Impact of Restructuring on Demand, Control, and Social Support 

We will analyze the state of each one of the key psychosocia~ constructs on the 

restructured workplaces of the different case-examples introduced in section 4.3. As 

noted, the companies of these examples presented drastic improvements in their 

productivity after restnicturing. This success in performance values fostered the ample 

diffùsion of these restnicturïng cases and their results. However, little has been done to 

analyze the social and organizational consequences resulting fiorn restructuring.' The 

evidence presented in this chapter will allow us to establish several hypotheses about the 

state of the psychosocial environment in the restructured companies. These hypotheses 

could represent the first step in a line of future studies focused on collectùlg empirical 

data about the psychosocial state of work organizations that have undergone massive 

restnicturing. 



An operational definition of the psychosocial constmcts of demand and control 

will allow a better analysis of their situation in the post-restructuring work enWonment 

of the low-level white-collar worker? Control includes two sub-constructs: timing control 

and method controL3 The former refers to the worker's oppominity to determine hisher 

work scheduling and the latter refers to the worker's ability to select how to carry out 

hisiher tasks. Table 5-1 illustrates the measurernent items of these two sub-constnicts in a 

s elf-report questionnaire. 

An operational definition of the psychosocial constmct of demand will also help 

in our analysis. Demand includes two sub-constmcts: monitoring demands and problem 

solving demands. The former refers to the worker's degree of passive monitoring4 The 

latter refers to the worker's cognitive requirements needeci in order to prevent or recover 

fÎom errors? Table 5-2 illustrates the measurement items of these two sub-constructs in a 

self-report questionnaire. 

We wiI1 now proceed with the analysis of the state of the key psychosocial 

variables (control, demands, social support and their respective sub-constructs) on each 

one of the case studies presented in section 4.3. Since to this date the studies that have 

measured the effects of restnichiring on psychosocial variables are scarce; we will infer 

the state of ttiese variables fiom our cases studies by contrasting the information available 

in these case studies with the operational definitions of the différent psychosocial 

constructs. This analysis will not only help us to determine the predicted consequences of 

resmicturing on human health, but will also help us to d e k e  general guidelines for 

preventive workplace design under the current work conditions (conditions greatly 

determined by the use of information technologies). 



Question 

Table 5-1 Measurement items for the sub-constmcts of timing control amd 
method contro17 

Timing 
Control 

Method 
Control 

1. Do you decide on the order in which you do things? 
2. Do you decide when to start a piece of work? 
3. Do you decide when to f i s h  a piece of work? 
4. Do you set your own Pace of work? 
5. Can you control how much you produce? 
6. Can you vary how you do your work? 
7. Do you plan your own work? 
8. Can you control the quality of what you produce? 
9. Can you decide how to go about getting you job done? 
10. Can you choose the methods to use in carrying out your work? 



Sub-cons truct 

Monitoring 
Demand 

Pro blem- 
solving 

Demand 

Question 

1 1. Does your work need your undivided attention? 
12. Do you have to keep track of more than one process at once? 
13. Do you have to concentrate al1 the time to watch for things going 

wrong? 
14. Do you have to react quickly to prevent problems arising? 
15. Are you required to deal with problems which are difficult to 

solve? 
16. Do you have to solve problems which have no obvious correct 

answ er? 
17. Do you need to use your knowledge of the production process to 

help prevent problems arising in your job? 
18. Do the problems you deal with require a thorough knowledge of 

the production process in you area? 
19. Do you corne across problems in your job you have not met 

before? 

Table 5-2 Measurement items for the sub-constructs of monitoring demand and 
problem-solving dernand8 



IBM Credit 

As noted, at IBM Credit increasingly more and more work was performed with 

fewer and fewer workers: "The number of deah that [IBM Credit] handles has increased 

a hundredfold. Not 100 percent, but one hundred rimes.'" Now we will turn to examine 

what type of psychosocial work environments accompany this type of outstanding 

improvements in p erfonnance. 

We might expect timing control to be negatively affected by restructuring, in 

particular by the introduction of information technologies. Before restmcturing, many 

activities performed in the pre-restructured work environment were monotonous and 

repetitive: "most requests were simple and straightforward . . . most of [the work] was 

more than ~lerical."'~ The introduction of a computer systern permitted to automate the 

processing of most of these activities: "IBM Credit realized that one trained person with 

access to on-line data could handle 90 percent or more of the work that used to get 

handed off among ~~ecialists."~' We c m  infer, then, that in most of the cases (at least 

90% of the IBM Credit cases) the order and Pace in which activities were performed in 

the restnictured work environment was dictated by the computer system. Timing control 

at IE3M Credit, then, seems to have diminished d e r  restructuruig. 

Similarly, we rnight expect a decrease in method control due to the information 

technoiogies implemented. According to Hammer and Champy: '7n most situations, the 

system provides the deals structurer with the guidance needed to proceed."12 The 

'cexpert" computer systems implemented after reengineering appear not to provide the 

worker with much discretion about the variation, planning, or amount of work performed 

(at least in 90% of the cases in IBM Credit). The use of expert systems is key in the 



impressive improvements in productivity brought by reengineering. However, the worker 

cannot choose any methods about how to perform hisher work other than the '%est9' 

method dictated by the aigonthms of the expert system. 

We can infer that passive monitoring demands will increase. When a process was 

streamlined by information technologies, the creation of more accurate worker 

performance indicators (and, aftenvards, tightly monitor these indicators) became 

possible: 

h contrast, the IE3M Credit deal structurer is not measured by how many pieces of  paper 
he or she handles but by the number and profitability of finalized deals and by their 
quality, as reflected in customer satisfaction surveys. m e n  employees are peg70rming 
process work, companies can memure their performance and pay them on the buis of 
the value they create. That value & measurable because in reengineered business 
processes, teams create products or senrices that have intrinsic value." 

The possibility of tightly monitoring these indicators results in workers' undivided 

attention towards their tasks.I4 

Problem solving demands on the workers also appear to increase in the post- 

restnicturing work environment. Information systems and the process view of work 

brings new problem solving demands: "[in LBM Credit] the oId jobs consisted of 

specialists who did one task. The new deal structirrers perform a variety of tasks. They 

are generaliçts. Their work is rnultidimen~ional."~ Unfortunately the new demands do 

not seem to enrich the work because, as observed, the new tasks dictated by the new 

information technologies do not allow the worker to tirne his/her activities or Vary hisher 

methods. 

Finally, it appears that social support has been drastically affected. Social 

isolation awaits the worker at IBM Credit as more than 90% of hisher new tasks are 

performed in front of the computer: "At IBM Credit the process team is a team of one - 



what we have calied a case worker."16 Downsizing drastically af5ected the source of co- 

worker's social support. Supervisor's social support is also expected to rliminish as most 

of worker's performance monitoring is done by quantitative indicators that could easily 

be computer monitored. 

Furthemore, the increasing automation of many work procedures and the 

decreasing need of social interactions at work have rendered the need of physical office 

space at IBM redundant. Rifkin discusses a more recent restructunng project aimed at 

saving between 15 to 20 percent of IBM7s office space requirements. " The desks of more 

than 5,000 workers disappeared and the worker was asked to remotely access IBM's 

databases and systems ftom home, the car, or clients7 offices to perform their work. 

According to Riflcin: "[Some IBM workers] Say they miss the camaraderie and social 

interaction that cornes with face-to-face office ~~erations."~* It is clear that social support 

has been drastically affected after reengineering. 

Mutual Benefit Life 

As noted above, MBL Insurance presented impressive results in tenns of 

performance after reengineenng: "the new reduced workforce of caseworkers can process 

twice the volume of applications as bef~re."'~ However, similar results to those of IBM 

Credit in terms of the emerging psychosocial environment can be expected as fewer 

workers perform more work tightly monitored by information technologies. 

We cm expect a decrease in timing control after restructuring as expert systems 

dictate the order and Pace in which tasks are performed and little discretion is lefi to the 

worker in rems of when to start or finish a piece of work. Similarly, method control can 

be expected to duninish as the expert system dictates how work has to be performed and 



controls how much work is produced. At MBL, expert systems have simplified the tasks 

to such an extent that unskilled workers could perfom the work. For the worker it is of 

little use to have an increasing amount of information available (by the use of centralized 

databases and computer networks) if the computer systems dictate how to %est9' handle 

this information and leave iittle room for discretion. 

The case does not provide enough information in order to predict the state of 

monitoring demand- However, electronicaily monitoring worker's tasks becomes possible 

as more intrinsic information about the process is available due to the constant use of 

expert systems. The probability, then, of the worker exerting undivided attention to the 

process increases. 

Not unlike in the IBM case study, problern-solving demands appear to increase. 

The caseworker in the restructured workplace has to face new demands. However, these 

demands are more related with the use of the new information technologies than with the 

process of selling insurance (this process was largely automated by reengineering). The 

quantitative changes in the arnount of work perfomec! (at least twice the work) is 

accornpanied by a qualitative diminution of the skills and methods required to perform 

this work. Al1 these changes c m  be associated with a simultaneous increase in demands 

and decrease in control. 

Finally, social support can be expected to decrease: worker isolation is increasing 

as the case manager c m  work entire cases on their own and has little opporhmiw of 

receiving input kom supervisors, fellow workers, or workers in other departments. The 

reduction of personnel brought by downsizing results in more social isolation. 



Ford 

The changes to the functions of the accounts payable department at Ford brought 

b y restructuring seem to have important psychosocid implications. Perhaps, the most 

important of these implications is in terms of social support as three quarters of the 

department disappeared after reengineenng and the social interactions between the 

workers in one department with workers in other departments almost disappeared due to 

the implementation of the new information technologies. 

In tenns of the issues of control, we can observe that most of the activities 

performed by the workers at accounts payable at Ford were automated by the new 

information system: "The matching is done automatically and the cornputer prepares the 

check, which accounts payable sends to the  endo or."'^^ It appears that the worker at 

accounts payable does not have the opportunity to exert adequate method and timing 

control of hisher rnostly automated tasks. In other words, both method control and 

timing control can be expected to decrease. 

Finally, the case does not provide information that would allow us to determine 

the state of monitoring demands. f roblem solving demands, however, appears to 

diminish as the issues of mismatches between orders and receiving is solved by the new 

information system. However, some of the ways in which these mismatches are solved 

are extreme: "If receiving can't find a database entry for the received goods, it sùnply 

returns the order.'"' The instance of receiving goods that do not appear on the systems 

could become an unexpected problem-solving demand that the worker at accounts 

payable or receiving at Ford will not be able to solve using his-her discretion. The system 



does not provide any help in order to face an abnormal situation and, on many occasions, 

returning the order (the only available alternative) may not be an adequate solution. 

CIGNA 

The case of CIGNA will aliow us to pay a close examination to the emergïng 

psychosocial environment in an organization that has lived multiple and continuous 

reengineering efforts during a relatively longer period of time (five years). We will 

analyze each one of the two phases of reengineering that CIGNA experienced. 

We believe that the f i t  "wave" of reengineering brought an important disruption 

in the psychosocial environment of the different business units in which reengineering 

was applied. Timing and method control appear to have been drastically reduced as 

multiple reengineering projects were aimed to make processes more repeatable, 

predictab le and measurable, esp ecially in the case of the information support department 

at CIGNA.~ Seeking full predictability, in parîicular, can bring important reductions in 

both timing and method control as it can be used as a pretext to introduce expert systems 

in the workplace. 

Aiming tow ards repeat ability, predi~tability~ and rneasurability of  processes can 

contribute to an increase in monitoring demands as the performance of workers can be 

tightly monitored as soon as the processes become measured and predicted. Moreover, 

the drastic reductions in staff during early reenginee~g projects at CIGNA undoubtedly 

negatively affected the different sources of social support in the organization. 

The second "wave" of reengineering at CIGNA was charactenzed by a softer 

approach on which human-related issues played an important role. Despite the impressive 



performance results brought by early reengineering efforts some major issues, like 

organization flexibility and adaptability to market changes still remained ~nsolved?~ 

The different human-related issues caused by the subsequent reenginee~g efforts 

could favorably affect the state of certain psychosocial variables. For instance, the 

participation of workers on the analysis of processes could have enhanced variables such 

as rnethod control. However, the enhancement of method control only occurred aper a 

major disruption of psychosocial variables took place, and thus, a retum to the pre- 

restructuring psychosocial levels seems to be improbable. At the same time, many 

information technologies have already been implemented and, thus, the source of 

psychosocial disruptions may remain. The issue of the "soft" side of reengineering wÏll 

be explored in depth in the next section. 

Conclusions from the Case-Studies Analyses 

We can reasonably suspect that although current restructuring efforts have 

flattened bureaucratic organizational structures, an adverse psychosocial work 

environment appears to be the result of BPR efforts. The analysis of the psychosocial 

conditions in the restructured work organizations of our case-examples allowed us to 

hypothesize that in most of the cases the remaining workers are increasingly and 

simultaneously facing less control, more demands, and less social A surnmary 

of this analysis can be found in Table 5-3. 

Traditionall y, despite being in the high strain quadrant of the dernand/control 

model, low-Ievel white-collar jobs had less demand, more control and more social 

support than any other occupations in the sarne quadrant. As a consequence of the 

emerging psychosocial work environment after reengineeruig, the low-level white-collar 



jobs fiom our cases may move toward the extreme of the high strain quadrant of the 

dernand-control modei, thus joinulg the routinized jobs. The decrease of social support 

may m e r  complicate the expected high strain. The consequences of this shift could 

result in even more stressed workers and M e r  increases in mental health problems and 

illnesses. F i m e  5-1 illustrates the predicted shift of low-level white-colla. jobs in the 

demand-control graphic. 

The jobs resulting after the streamlining of processes around information 

technologies could fall into a category that Karasek and Theorell refer to as 'me new bad 

jobs": 

There are long periods under intense time pressures, with the threat of unernployment at 
the end. Or there are long periods of boredom, but with the constant threat of crisis 
requiring huge efforts. There is a great disorganization of  work processes, with no 
resources to facilitate order.= 

The psychosocial disruptions linked with reengineering are expected to continue as long 

as the Somat ion  technologies accompanying these restnicturing efforts do not change. 

Additional evidence suggesting that this is likely the case will be presented in the next 

section. These hypotheses obviously have significant implications for e n g i n e e ~ g  

practice. 
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Table 5-3 Summary of hypothetical psychosocial impacts of BPR efforts on case- 
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Figure 5-1 Predicted migration of white-collar jobs after BPR26 



5.2 Additional Arguments Suggesting Troubles Ahead 

Additional insight into the influence that BPR is having on work can be gained by 

examining three of its consequences. The fkst to be considered is the growing adoption 

of expert systems and EWS. The second is the extensive use of different ways of 

reducing labor costs, and the third the appearance of a new organizational culture. We 

will seek to show that these consequences M e r  reinforce the ef3ects on demand, control 

and social support as well as their effect on the health trends in the U.S. 

BPR is leading to the widespread adoption of expert systems and EWS. Expert 

systems capture in an algorithm worker's skills and knowledge, dictating the best way of 

doing things.27 These technologies, then, contribute to waste worker's skills and derive in 

monotonous and repetitive work activities that decrease worker's monitoring and timing 

contr01.~~ Before reengineering, control was still in the hands of the worker. M e r  

reengineering, the worker is simply tending the machine. Furthemore, when control is 

low stress does not only appear, but workers are also expected to present to comply with 

the externally determined rnethods and present less creativity and innovation.2g 

Expert systems not only take away control fiom the worker, but also provide little 

support (and even contribute) to the appearance of unexpected problem solving demands. 

The "one best way" of working prevents work organizations f?om attaining the flexibility 

and adaptation that the worker requires to deal with unexpected circumstances. These 

unexpected circumstances can emanate fkom constantly changing market conditions or 

any other unexpected event at work. 

The CIGNA case-example revealed that early reengineering efforts at CIGNA did 

not improve, and even worse, negatively afXected the organization's capacity to respond 



or adapt to changing business mvironments. Similarly, there are many other unexpected 

aspects of work that cannot be planned and introduced into the system beforehand (e-g. 

the arrivai of orders not registered in the central information system in our Ford case- 

example, a customer cornplaint, or a system crash). An unexpected event, Le. an 

"abnormal situation," puts the worker in a situation not conternplated in the original 

design of the expert systern?O The worker gets hstrated because although hekhe realizes 

that the automated procedure is handling the "abnormal situation" in an inappropriate 

way he/she may not be able to do anythlng about it. To solve the problem the worker is 

required to use abilities that are not only poorly supported, but may even be displaced by 

the expert system itself3' 

Facing unexpected events is an important, and even unavoidable, issue under 

current business and technological conditions. Work organizations are open systems that 

are under the constant threat of disturbances fkom their surrounding enviro~ment.'~ These 

disturbances are non-logîcal aspects of Iife that cannot be pre-programmeci in an expert 

system. 

Dreyhis and Dreyfbs have exarnined the implications of the non-logical character 

of human life for artificial intelligence, expert systems and related computer applications. 

They came to the conclusion that information technologies (expert systems included) 

could not achieve higher levels of human ski11 acquisition and actually presented 

important limitations if not problems when they are used as a substitute for the expertise 

that is required to face unexpected ~vents: '~ 

Problems involving deep understanding built up on the basis of vast experience wil1 not 
yield - as do simple, well-defined problems that exist in isolation fiom much of human 
experience - to formal mathematical or computer analysis. " 



The use of expert systems in activities where they simply cannot work (abnormal 

situations or non-logical situations) may be related to problems in long-term productivity, 

safety, service, and as we have argued in this study, human health? 

The above-descnbed effects on control and demand may even be M e r  

amplified when an expert system is integrated in an EWS. The most detailed aspects of 

the process can now be monitored and surveyed by means of what is known as electronic 

performance monitoring (EPM) techniques? The implications for the functions 

associated with low-level white-collar workers are enormous: an EWS p e d t s  the 

electronic surveillance of activities that once reIied on worker's expertise and experience 

because expert systems can systematize and render "transparent" these activities. 

Electronic monitoring can be used as a means to measure performance (like in the 

IBM Credit case) or as a means to ensure the safe running of the increasingly more 

integrated work system. Electronic monitoring, either for measuring performance or for 

keeping safety, has important psychosocial implications as not only the worker's 

autonomy is displaced but he/she is also pushed to exert undivided attention to hisher 

work while hisher monitoring demands increase. Karasek and Theorell summarize the 

adverse psychosocid environment that denves fiom computer monitoring as following: 

Monitoring illustrates a particularly perverse f o m  of linkage between control and 
demand in the computer context: computer systerns may be întroduced as a method of 
ensuring high output rate by making it impossîbIe for empIoyees to Vary their pace or 
take occasional rest breaks3' 

Furthemore, computer monitoring has effects on social support as it contributes to both 

individual isolation and the elunination of group structures?' 

Unfortunately, electronic monitoring is becoming increasingly "essential" for the 

correct functioning of many workplaces due to the multiplicative consequences that 



human error has on integrated work processes?9 For the more integrated - or more tightly 

coupled - work processes become, the more scope there is for abnormal situations that 

could result in the collapse of the entire work ~ ~ s t e r n . ~ '  One hundred years ago, if a 

worker dropped hisher tool only hisher own efficiency was affected. Today, if an 

integrated system crashes:' the work of thousands of workers could be affected. 

EIectronic monitoring of integrated work processes becomes, then, a tool necessary for 

the safety and correct functioning of an increasingly fiagile work ~ ~ s t e r n . ~ ~  EWS, 

therefore, have been used to inject more discipline and uniformity into work processes.43 

Despite its psychosocial contradictions, EPM is on the nse. By 1987 between 20 

and 35 percent of al1 clerical workers in the US. were already computer monitored." 

Today, according to the Amencan Management Association, more than two thirds of US 

companies engage in electronic surveillance while most of the new jobs are easily 

electronically rnonit~red.~' Legislation does not go against electronic work surveillance, 

and no US. court has ruled against it yet while public and govemment support towards 

strict control measures at work begin to grow due to the possible economic and social 

consequences of unsafe work  condition^.^^ 

The second consequence of reenginee~g is the extensive use of different ways of 

reducing labor costs. Reducing labor costs @y means of downsizing, outsourcing or 

reducing work benefits) not only contributes to an adverse psychosocial environment by 

reducing available sources of social support (as the four case studies illustrated), but also 

affects in indirect ways other psychosocial variables. For instance, after workers' 

experience and skills are rationalized and put into an infarmation system they become 

obsolete. Senior and experienced workers, then, are rendered unnecessary and are 



replaced by unskilled labor that is cheaper and easily monitored. A low-skilled workforce 

then creates the need for more expert systems that dictate how to perfonn activities 

better. The end result is M e r  reductions of workers' control. 

Workers' experience and senionsr is further disdained in a workplace that 

exclusively relies on quantitative rneasures of productivity such as the ones that 

reengineering advocates: 

Other compensation assumptions also fa11 away after reengineering: paying people based 
on job rank or seniority; paying people just for showing up; and giving people a raise just 
because another year has passed.47 

The constant denial of workers' skiUs and expenence in the reengineered work 

environment could lead to the complete disappearance of workers' expertise of work 

processes (the sarne object of work rationalization efforts)48 and to the emergence of a 

work environment that permanentiy favors low worker control. 

Outsourcing greatly contributes to increased demands and diminished control and 

social support. Treating the worker as  a moving rather than fixed asset brings important 

psychosocial disruptions. High psychological demands are exerted on the just-in-time 

workers because they are exclusively employed when the work system is facing high 

operative pressures.49 Simultaneously, the worker can expect little control if he/she is 

expected to use expert systems (a highly probable situation). Social support is weakened 

as outsourcing has also been used to by-pass the influence of already-weakened unions.s0 

Moreover, the individual is drained at work to such an extent that his/her contribution to 

different external sources of social support (family, fiends, and other social institutions, 

like unions, churches, or cornmunity organizations) is also affected. 

Despite its adverse psychosocial consequences, outsourcing labor is increasingly 

becoming a cornmon practice. The contingent workforce is rapidly increasing in the 



U.S? (at present, the US. largest employer is Manpower, a temporary job agency).52 

Between 1982 and 1990 temporary employment grew 10 times faster than ordinary 

employment in the U.S. Nowadays, temporary, contract and part time workers are 

estimated to constitute 35% of the US- workforce (they were 25% of the workforce at the 

beghing of the 1990s). This 'fjust-in-time workforce" is characterized by no job 

security, minimal or no benefit~,'~ and lower wages (unskilled labor is cheaper)? 

Nowadays, people in the U.S. are pushed to work more hours," or to get a second job in 

order to make both ends meet? 

The third consequence of reengineering is the ernergence of a new organizational 

culture. The organizational culture of the restructured workplace negatively affects social 

support and control. Reducing labor costs has not only brought workers' social isolation, 

but it has also negatively affected the morale of the remaining work fo r~e .~~  Low morale 

in conjunction with measurement systems that rely excIusively on productivity measures 

lead to an increasingly more cornpetitive work environment that fosters individualism. 

The worker has become more isolated, cautious, and less able to establish informa1 or 

spontaneous relations in the restnictured w ~ r k ~ l a c e . ~ ~  Cornpetitive individualism, then, 

becomes the value system of the emerging organizational culture of the restructured 

workplace and dangerously affects mechanisrns of support and c o ~ ~ e r a t i o n . ~ ~  

At first sight these hdings  seem surprishg in view of the numerous publications 

that praise organizational culture for enhancing worker participation. However, 

reengineered worker participation cannot always be related with a favorable psychosocial 

environment. It is necessary to discuss the differences between participatory work 

approaches that are associated with a favorable psychosocial environment (aç introduced 



in chapter three) and the "parti-cipatorf' environment that supporters of restmcturing 

expect to appear. Participation in the restructured work environment sharply contrasts 

with participation related to more preventive alternatives like the sociotechnical 

movement. As Rifkin has noted: 

Much has been said and written about quality-control circles, tearnwork, and greater 
participation by employees at the work site. Little, however, has been said or written 
about the de-skilting o f  woric, the accelerating Pace o f  production, the increased 
workloads, and the new forms of coercion and subtle intimidation that are used to force 
worker cornpliance with the requirernents of  post-Fordist production practices.M 

Reengineering efforts have been implemented in a top-down manner and 

participation of the worker has not only been ignored, but has also been deliberately 

excluded. Favoring control has never been in the original plans of a reengineering 

project. Hammer and Champy note how a participative work culture could become a 

barrier to BPR: "if a Company operates by consensus, its people will h d  the top-down 

nature of reengineering an &ont to their sensibilities.'" l 

B ecause reengineering has been implemented in a top-down and non-participative 

manner the participation that it sponsors appem to derive fiom technical need rather than 

fkorn organizational choice. The CIGNA caseexample provides a good exarnple: 

participatory approaches appeared once the workforce adop ted a reengineering mindset . 

At first sight, it appears that some of the implications of organizational change 

c m  have positive psychosocial effects (e.g. CIGNA's trainhg or participatory efforts 

could enhance method control). However, the context under which organizationzl change 

appears is not "psychosocially" the most desired mainly due to two factors. First, an 

important disruption on the worker's autonomy has already occurred with the earlier and 

"harderu reengineering efforts and, Ihus, the overall balance of cootrol would still be 

negative. Second, the scope in which worker's autonomy c m  be enhanced is greatly 



reduced as the work organization has already adopted the information technologies 

brought by reengineering in its every day use. 

The objective of this type of participatory approaches is performance-driven: 

participation is used as a means to find weaknesses in the restructured work processes in 

order to achieve continuous improvement (if workers' input does not fit any technical 

requirernent, it is simply ign~red)?~ Within this context, teamwork has been uçed as a 

subtle mechanism of monitoring workerd3 Participative management, hence, creates 

only an illusion of participation, because important issues are not up for discussion (e.g. 

the organization of work was already determined by the requirements of information 

technologies implemented in a top-dom mamer).@ 

Favonng social support has not been in the original plans of a reengineering 

project either. As noted in section 4.2, this emerging organizational culture requires a 

flexible relationship between the individual and the restructured work organization. The 

required "flexible" relationship can be seen as an expression of an emerging mass society 

characterized by no stable relationships, groups, or comm~nit ies.~~ The lack of stable 

relationships in society damages the social tissue and contributes to the transformation of 

many social institutions from a source of social support into a source of stress (the 

disruption of family Life is one of the most striking examples of thÏs social damage). 

Furthemore, 'tirtual" relationships at work seem to foster even more 

individualism and social disengagement in the emerging organizational culture? Some 

reengineered processes, like design or product development projects, require workers to 

establish relations for a limited amount of time and afterwards to switch to new projects. 

Hamrner and Charnpy describe this 'tirtual" tearnwork: 



Another kuld of a process team has a shorter life van, because it stays together only for 
as long as it takes to cornpiete a particdar episodic ta& We cal1 these virtual teams . . . 
[when] the project is f i s h e d  and the virtual team dissolves, its members move on to 
other projects and other teamsm6' 

These 'tirtual" relations can also be electronically mediated, with team members that 

have never physically met each other (as already noted, reengineering has become 

synonymous for many workers with the disappearance of the place where most social 

relations occur: the physical ~ o r k ~ l a c e ) . ~ ~  This sort of "j~st-in-time~~ labo1 niside the 

work organization fosters even more social disengagement and the lac% of stable 

relationships within work. 

In the light of our discussion of the third consequence it appears that the 

participatory approaches supported by reengineering are fûtile. The c o u s e  of the 

emerging workplace has uicreasingly been determined by the different technical needs 

that emerge fiom the increasingly complex and tightly coupled work processes resulting 

fiom restnicturing. As already noted, dealing with the social part of the work 

organization appeared as a challenge for curent restnictuhg efforts. The answer, 

however, was the adaptation of the sociai part of work to the technical requirements of 

restnicturing, rather than joint ~ ~ t i m i z a t i o n . ~ ~  According to Amey, "the hunrian element 

becomes so foreign to the new science of management that it has to be reincorporated, 

reinserted again.7'70 Organizational Change, a.k.a. the "çoft side" of the implementation of 

information technologies, and its accompanying techniques (teamwork and leadership 

techniques, participative management, stress management, contùiuous improvement, 

among others) are mere after-the-fact mechanisms for the adaptation of the social system 

to the technical requirernents of the restnictured ~ o r k ~ l a c e . ~ '  



The social system of work has to be aligned to the technical requirements of the 

restructured workplace by means of M e r  automation anaor adaptation. Withia the 

restructured work environment people are, then, still considered as the source of the 

problem: downsizing or organizational change appear to be the only alternatives to the 

social system of ~ o r k . ' ~  With reengineering, dealing with the social system at work is a 

means rather than an end. The end result of these practices is a far cry fiom joint 

optimization and a satis factory psychosocial work environment. 

The two consequences of reengineering that deai with the social system of work 

(reduction of labor costs and organizational change) can be considered end-of-pipe 

solutions in terms of the object of our study. They make the social system comply with 

the minimum requirements that keep the restmctured work organization productive. 

These "solutions" do not change, but rather strengthen the emerging adverse psychosocial 

work environrnent and gradually close the door to an anthropocentric or more preventive 

alternative. In a similar way, as individual-oriented stress imerventions follow the scheme 

of individual adaptation to stress, organizational change efforts ask for individual 

adaptation to the restnictured work environment. 

The technocentric mechanisms, which began to characterize the organization of 

work under the technicai division of labor, are fiirther reinforced in subtler ways in the 

resû-uctured work environment. The pressures on the work organization due to the 

increases in capital requirements deriving fiom the introduction of increasingly more and 

more cornplex technologies (including human or "soW7 techniques) push work 

organizations m e r  into the technocentric road. Within these technocentric mechanisms, 



the adverse psychosocial conditions on the emerging labor market are expected to 

continue g r o ~ i n ~ ? ~  

We have just argued that the psychosocial environment may have been negatively 

af5ected by the three consequences of reengineering. We may now wonder whether these 

changes in demand, control, and social support are beginning to be reflected in adverse 

repercussions on b a n  health. 

From our analysis we can speculate that the psychosocial consequences of the 

restmctured work environment could be disastrous in terms of stress and mental health. 

These problems have already begun to be detected in the reengineered organizations. 

Downsizing, for instance, is becorning a well-known source of il1 health to both the 

workers that have lost their jobs and to the workers that are threatened to lose their jobs.74 

Similarly, a survey of several hundred white-collar workers in a telephone Company, 

where restxucturing efforts resulted in the implementation of a new cornputer-based 

billhg system, revealed that workers' indicators of challenge and job satisfaction 

decreased while indicators of mental problems and stress increa~ed.~~ Similar surveys in 

Toyota, where lean production was first applied, showed that more than 60% of the 

workers suffered chronic fatigue.76 In general, just-in-time production methods are 

beginning to be related mith the nse of adverse psychosocial envkonments and il1 

health?' 

Sirnilar results are appearing across different restructured industries that are 

explicitly adopting models of work organization based on the lean production rn0de1.~~ 

Deskilling, underemployment, and the decrease of workers' control have already been 

detected as a trend in white-collar work in the U.S. insurance indu~tr~.'~ In tems of 



statu and roles, white-collar workers present a similar or worse situation than blue-collar 

workers in a growing number of industries. Take for instance the case of the US. 

automotive industry : 

The middle managers, corporate and divisional staff, engineers, clerical employees and 
firstline supervisors at General Motors, Ford, and Chrysler now £ïnd themselves affected 
by al1 of the woes commonly associated with blue-collar production workers - layoffs, 
outsourcing of work, concessions in pay and benefits, and redundancies due to the 
reorganization of work for greater efficiency. Indeed, in the early 1 9 9 0 ~ ~  some of these 
white-collar employees found themselves worse off than hourly employees represented 
by the United Automobile Workers (UAW), with pay fieezes, required CO-payments for 
medical benefits, and less job security. Besides the erosion of status this irnplies, white- 
collar employees afso face rnany new dernands in their jobs, inchding more work, more 
decision-making responsibility, more cross-hctional interaction, and more of a support 
role vis-à-vis blue-collar w~rkers.~' 

Moreover similar psychosocial disruptions after reengineering are beginnuig to be 

observed in other job occupations different fkom low-level white-collars workers (e-g. 

professionals,81 middle managers,82 health practitioners,83 among others). Reengineering 

appears to take its psychosocial quote in many of the other-time active occupations. 

Different socio-epidemiological studies appear to confirm our hypotheses for low- 

level white-collar workers. Rising levels of stress in hi&-tech work environrnents are 

becoming one of the most important issues in current occupational health research." The 

socio-epidemiological distinction between blue-collar occupations (which tsaditionally 

have been high strain jobs)'' and white-collar occupations is increasingly d i ~ a ~ ~ e a r i n ~ . ~ ~  

The growing stress levels in the white-collar workforce occurred in parallel with a 

growing 'productive" computerization of these occupations by means of reen@~~eerin~.~? 

In particular, depression at the workplace is becoming a major socio- 

epidemiological problem in North Amenca (US. and Canada) that affects both business 

organizations and s o ~ i e t ~ . ~ ~  In the light of these alamiing growing trends, the Business 

and Economic Roundtable on Mental Health, an organism adviser to the World 



Federation of Mental Health, noted that the recent decade of downsizing and work 

restructuring has comparable rates of growth rates of depression and stress-related 

dis or der^.^^ 

Moreover, the health impfications of the trends of the US. labor market (moving 

towards a temporary, unskilled and cheaper labor force) could extend beyond what the 

demand-control mode1 could predict. Interpreting these trends with the effort-reward- 

ùnbalance mode1 (refer to our discussion at the end of section 2.2) lead us to have strong 

reason that reengineering is contributing to the appearance of a high effort / low reward 

labor environment. This srnail exercise witlï a different, but complementary tool, appears 

to support our argument: reengineering efforts are leading to adverse heaith 

c~nse~uences?~  

The socio-epidemiological evidence presented here appears to follow the same 

path as the psychosocial trends that we deduced fkom our case studies. The resulting 

organizational structures seem to be leaner but not better in psychosocial tems. The 

information "revolution", then, has been an "evolution": the technostructure can finally 

exert tight control over the workers by rneans of a workplace restmctured according to 
- - 

the requirements of information technologies. The adverse psychosocial conditions that 

characterize the occupations in the outer perimeter of the technostructure appear to be 

maintained or, even worse, amplified. These adverse psychosocial conditions could 

eventually damage the entire ecology of work, in particular, by M e r  deteriorating 

mental health conditions. Post-Fordism does not appear to be an alternative to Fordism; 

instead it only seem to ampli@ some of the negative psychosocial effects of the technical 

division of labor on the ecology of ~ o r k . ~ '  



In the conventional approaches to work, the functional specialization that the 

technical division of labor supports was the "best" mechanisrn for increasing 

performance values. Now, the process view is what better maximizes performance 

values. Both functional-oriented and process-onented types of workplace organization 

can be seen as consecutive stages in the same process of rationalization of work. In both 

cases, in the functional and process organization of work, worker's health has been 

ignored and only faced with end-of-pipe solutions. Our analysis led us to think, unlike 

many authors, that the main barrier to a favorable psychosocial environment is not 

functional specialization, but rather a way of engineering, managing and regulating 

modem technology that focuses on strict work rationalization lacks any contextual 

considerations. 

The resulting problems of the ecology of technology are still treated in an after- 

the-fact manner, principally by individual-onented interventions (blaming the victirn) at 

al1 levels, in particular by exclusively supporting individual stress coping, and in general 

by a s h g  the individual to adapt to the adverse work situation. That is to say, curent 

redesign and stress interventions in the workplace focus on teaching the worker how to 

survive in an increasingly cornpetitive and individualist work environment. These 

interventions can be considered positive feedback or technical fixes that only reinforce 

the technocentric contradictions at work. 

There are strong reasons to believe that the adverse psychosocial conditions that 

seem to emerge in our case-examples (low control, high demands, and low social 

support) may be repiicated in the emerging reengineered work environments. The 

contextual implications of workplace restructuring could be reflected in higher levels of 



stress in society and M e r  damage to the mental health conditions of the US. 

population. Extending the precautionary principle to society, in general, and to the 

workplace, in particular, would thus be of the utmost importance. 

The preventive design of idormation technologies appears as an alternative that 

supports our call to extend the precautionary principle. In the next section, we will 

examine a body of research literature that explores alternatives for the conventional way 

in which information technologies are designed and implemented by engineers in order to 

establish a preventive solution to the multiple problems related with the growth of 

adverse psychosocial conditions in an information-t echno logies-based work environment. 

5.3 Towards a Preventive Approach to the Design of Information Technologies 

The psychosocial impact of the recent computenzation of the workplace appears 

to be disastrous for low-level white-coUar occupations. The information technoIogies that 

accompany the restructuring efforts are more a source of stress than a tool for the worker. 

Karasek and Theorell wam us about this situation: 

Inappropriate use of computer technology and video display tenninals which can 
combine dernands for concentration with socially rigid, de-skilled job structures and 
monitoring, can build behavioral prisons and restrict hopelessfy the development of 
human potential in working life." 

Unfortunately, in the restnictured work environment this "inappropriate" use of 

information technologies becomes more necessary for the correct functioning of an 

increasingly more techno~ogically detemüned workplace. Given the emerging 

psychosocial conditions at the restnictured workplace, extending the precautionary 

principle to the design of workplaces and exploring preventive alternatives becomes of 

the utmost importance. 



A close look at the deductive evidence presented above reveals that information 

technologies neither support worker's autonomy' nor the enhancement of worker's skills, 

nor worker's flexibility and adaptation to unexpected situations. In sum, until now, 

information technologies have not been able to support an adequate psychosocial 

environment and increases in productivity at the same time in the low-level white-coUar 

work domain. On the contrary' there has been a trade-off between control and short-tenn 

productivity. The reduction of control associated with reengineeringls Somat ion  tools 

creates that the demands on the worker become quantitative and not qualitative (in 

Zuboff s tems, information tools are "autornating'' instead of "inf~rmatin~' ' ) .~~ The 

trade-O ff between control and short-term productivity has brought a series of undesirable 

consequences that push us towards looking for a more preventive alternative. 

A preventive alternative aims towards simuitaneously enhancing both control and 

productivity. The analysis of the psychosocial implications of our deductive evidence 

suggest the following three design principles if productivity gains are not to be realized at 

the expense of the heaIth of workers and the viability of society: 

1. Information technologies have to support worker's autonomy by providing m e r  

with goal-oriented information ùistead of monitoring himlher. 

2. Information technologies have to support the enhancement of the worker's skills 

rather than the displacement of these skills. 

3. Information technologies have to support flexibility and adaptation of the 

organization to unexpected situations. 

We speculate that these design p ~ c i p l e s ,  when applied, could provide the worker 

with adequate levels of method and timing control, and, hence, they will expand the 



worker's capacity to deal with monitoring and problem solving demands. The end result 

could be a psychosocially more favorable socid system that will contribute to deai with 

the problems related with the object of this study in a more proactive manner. 

Moreover, these principles can also present implications for the technical system 

at work. Mintzberg has already identified that supporting white-colla. workers' 

knowledge and expertise is an adequate strategy for organizations that attempt to achieve 

long-tem productivity in today's business e n ~ o n m e n t ? ~  In other words, to achieve joint 

optimization information technologies have to support workers' autonomy, the creation 

of workers' expertise, knowledge and skills, and provide support to face unexpected 

circumstances. 

As mentioned earlier in this study, sociotechnical alternatives may constitute a 

preventive approach because they favorably affect workers' control. But sociotechnical 

alternatives necessarily need to be supported by appropnate technologies: "There is also a 

need for engineers to design a humanistic technology which makes the machine a servant 

to man and not a controller of man."gs If sociotechnical efforts are not adequately 

supported these efforts will not prevail. The sad ending of early sociotechnical efforts in 

India, where these efforts were swept away by the mechanization of work processes~6 or 

more recently in Dow U.S.A., where a reengineering effort erased any vestige of worker 

participation, illustrate the fiagility of the sociotechnical alternative when adequate 

supporting technologies are not present.97 Under the present technological and economic 

conditions alternative redesign options need to be supported by information technologies 

that favor worker's contr01.~~ In other words, for the control of the worker to be fully 



supported, the organizational choice of the sociotechnical paradigm has to be extended to 

include technological choice. 

Recent sociotechnical research on the design of information technologies 

converges with our design principles for white-collar work and has immense 

opportuni ties to simult aneously support both organizational choice and productivity in 

the white-collar work d ~ r n a i n . ~ ~  User-centered approaches to the design of information 

technologies could present positive implications in human health as these approaches 

focus on the cognitive aspects of work and aim to increase worker's participation and 

control by providing tools that enhance worker's expertise, knowledge, and skills, instead 

of substituting them.loO Wastell and Newman provide an empirical example that 

demonstrates how a user-centered design of a computer system can simultaneously 

enhance performance and reduce stress: 

The success of the computer system was attriiuted to the support that it gave operators; 
by enhancing their degree of control it enabled them to cope better in a highly demanding 
work environment. 'O' 

An information tool designed with preventive considerations in mind has the potential of 

proactively facing the many problems associated with work-related stress and favorably 

affect worker's health. These kind of anthropocentric options constitute a growing 

paradigm in disciplines such as huma. factors, psychology, or human-cornputer 

interface. ' O2 

It is important to note that designing information technologies greatly depends on 

the paradigm of work analysis th& is utilized.lo3 Due to this direct relationship between 

work analysis and design, we believe it is convenient to discuss the former in order to 

describe the analytical frarnework that supports a preventive design intervention. As 

observed, the information technologies that result fkom reengineering in most cases end 



up mandating the worker how to best perfonn hÏs/her tasks (e-g. expert systerns). This 

type of design interventions is supported by normative approaches to work analysis. 

Normative approaches are aimed to develop engineering interventions that dictate the 

worker the best way of perfonning hisher tasks.lo4 

In contrast, the design of user-centered information technologies is supported by 

descriptive approaches to work analysis.'05 Work analysis under this paradigrn relies on 

field studies of current work practice in naturalistic settings, and contrasts with traditional 

and more rigid approaches to work design (normative approaches). Descriptive 

approaches to work analysis take into consideration the worker's strategies, cornpetencies 

for expertise and other relevant social-organizational factors at work in order to support 

worker's autonomy and expertise, instead of displacing them.lo6 The resulting 

information tools largely comply with at least the first two of our design prineiples (the 

enhancement of worker's autonomy and support of worker's skills). Information 

technologies designed after descriptive methods can begin to support the appearance of a 

favorable psychosocial environment. 

However, supporthg current work practices is not enough. Support f o r  coping 

with unexpected or abnormai situations (our third design principle) has also to be 

attained. As already noted, unexpected or abnormal situations that bring n e w  problem 

solving demands to the worker are likely to appear within increasingly cornplex and 

tightly coupled work systems. We have to provide the worker with tools that will allow 

himker to face these dernands. Moreover, adequately dealing with unexpected! situations 

is also related with facing growing concems about quality, flexibility, and safety of the 

work  stem.^^' To design adequate information tools that permit coping with unexpected 



events descriptive approaches to work analysis have to be complemented by an 

ecological k e w o r k .  'O8 

Formative approaches to work analysis provide the required ecological 

perspective to the design of Somat ion toois. These approaches constitute an integrated 

h e w o r k  of work analysis that is ecologically oriented and at the same time respects the 

cognitive characteristics of work. One of the most relevant outcornes of formative 

approaches to work analysis is information tools that provide the worker with support to 

cope and adapt to unfamilia. and unanticipated e ~ e n t s . ' ~ ~  This outcome of formative 

approaches to work analysis is sirnila. to our third design principle. The resulting design 

intervention, as a consequence, is expected to favor the appearance of adequate 

psychosocial conditions at work by means of providing a systematic approach to the issue 

of dealing with unexpected issues. 

We will proceed to expiain how formative approaches to work analysis could 

provide tools that systematically deal with unexpected circumstances at work, favoring in 

this way, organizational flexibiiity. According to Vicente, designing for unexpected 

circurnstances is not an oxymoron. Within the formative fiamework unexpected 

circumstances are dealt with by means of analyzing intrinsic work constraints (Le. work 

constraints that are independent to any particular device).''O Focusing on intrinsic work 

constraints allows the exploration of unexplored possibilities to get the job done. These 

possibilities could become a key factor when facing or recovenng fiom an unexpected 

event. 1 1  1 

F i m e  5-2 illustrates how focusing on intrinsic work constraints (the object of 

formative approaches), as opposed to exciusively focusing on current work practices (the 



obj ect of descriptive approaches), contribut es to detect currently unexplored possibili ties 

at work. There are three regions in the figure. The region labeled as functional actions 

represent the actions that are intrinsic to the work and that are part of current work 

practices (identifjing these actions is the main objective of descriptive approaches). The 

region labeled as workaround activities is constituted by activities that are part of current 

work practices but are inefficient because these activities do not contribute to satisfy 

intrinsic work constraints. Fuially, the region labeled as current unexplored possibilities 

is constituted by actions that are intrinsic part of work but that are not part of current 

work practices. These current unexplored possibilities of work could become determinant 

in facing an unexpected event. Formative approaches to work analysis are aimed to 

provide Somat ion  tools that support the exploration of these current unexpected 

possibilities. 

Control theory, in particular a technique b o w n  as analytical redundancy, 

provides an example of how modeling intrinsic work constraints could help workers to 

cope with unexpected cir~umstances.'~~ Analytical redundancy detects abnormalities by 

means of the fofiowing four steps: 

1. The inputs of a determined sys tem are fed into a model. 

2. The mode1 is used to derive outputs. 

3. The outputs of the model are compared with the actual outputs of the system. 

4. If discrepancy between modeled and actual outputs exists, system misbehavior is 

detected, 
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Fimre 5-2 Contrasting the focus on current work practices with the focus on intrinsic work 
constraînts' ' 



With this technique the problems of the system are detected despite any unexpected 

circumstance that may have caused the problems. The resulting information tool is 

expected to provide the worker with an adequate diagnosis of the problem and 

information necessary for successful recovery. 

By providuig support to face unexpected situations, information technologies 

designed under a formative h e w o r k  of work analysis present the potential of achieving 

joint opthkation in increasüigly more complex sociotechnical çysterns. Effectiveness 

within the formative fiamework will be defined in function of the triple and not mutually 

exclusive goals of safety, productivity, and health. ' l4 
Our principles for the preventive design of information technologies to support 

low-level white-collar work conceptually converge with the outcomes of formative 

approaches to work analysis. Unfortunately, foxmative approaches to work analysis have 

alrnost exclusively been applied in work domains related with process control (Le. to 

design information support tools to high level operators of nuclear or chernical plants). 

As observed in our present study, the consequences of inadequate information systems 

design are so important that the extension of this paradigm of work analysis to low-Ievel 

white-collar work becomes of utmost importance. 

We can conclude that the design of information tools with the formative 

fiamework remains an important issue for white-collar work that has to be explored in 

M e r  resear~h."~ The potential of these converghg frameworks is amactive: they can 

simultaneously face the health, long-term productivity and flexibility problems associated 

with reengineering. The resulting sustainable work practices may contribute to a more 

sustainable cornmon fiiture. 



Unfortunately, these preventive approaches have to face some challenges that 

transcend work redesign, but are eventually of the utmost importance for the survivd of 

preventive redesign efforts. These challenges are principally due to the lack of 

appropriate decision making processes that take into consideration the ecology of 

technology in a proactive manner at both the micro and the macro IeveI. The application 

of the precautionary principle, then, is necessaxy for issues related with the introduction 

of new technologies and for issues related with decision-making processes. 

At the micro level, conventional decision making processes in work organizations 

give little importance to work-related health issues, in particular psychosocial aspects 

(see our discussion in section 3.2). Despite work-reiated-stress is increasingly recognized 

as a major occupational health issue, most of the stress "prevention" interventions ignore 

environmental sources o f  stress and are exclusively aimed toward the individuai in an 

end-of-pipe fashion. Our proposed interventions for preventive design of information 

technologies can do little if they are supported by decision-making mechanisms inside 

work organizations that exclusively rely on performance values. 

The following example will illustrate how performance onented decision-making 

processes at the micro-Ievel constitute a barrier for the type of approaches that we 

advocate. This example contrasts the costs of human and automated systems for 

telephone-mediated customer service in an U.S. hancial organization by using 

conventional performance measures. The differences are impressive. The automated 

systern costs the company less than one dollar per cal1 (including development and 

research costs). On the other hand, handling customer s e ~ c e  with human beings costs 

around $13 dollars per d l .  The costs related to bad quality of service or an adverse 



psychosocial environment for the few workers that interact with the automated systems 

are not included in the cdculations. This type of contrast leads US. companies to 

automate many operations despite the long-term impacts on customer service and 

workers' health. l6 

A recent body of research, the service-profit chain model, suppoas decision- 

making processes that take into consideration different aspects of worker satisfaction as 

key components for sustained work productivity and hi& performance. Gonzalez 

captures the main idea behind this body of research with the following quote: "A 

company's human resources, its people, are the leading indicators of its financial 

331  17 performance. The onginality of this approach to human resources resides in its aim 

towards including organizational health issues as part of the integrated strategy of a 

business organization, in particular, by recognizing that customer satisfaction may 

directly linked with worker's health and satisfacti~n.~'~ 

Within this emerging paradigm work redesign efforts will be constrained by the 

health status of the organizational climate and the workers and their functions become 

qualitatively and quantitatively recognized as a determinant element for sustained work 

productivity.' '' Organizational productivity is, therefore, considered as a combination of 

employee, customer and financial rneas~res. '~~ A synergistic link between the preventive 

approaches presented in this thesis and the above-mentioned type of changes in 

organizational decision making processes may be determinant to the appearance of a 

healthier work environment. 

At the macro leve1, conventional economic decision making in a globalized 

economy has become an important barrier to the sociotechnical and other preventive 



approaches.121 Curent macro level productivity measures only take into consideration 

performance values and present short-terni vision. Consequently, issues related with the 

ecology of technology (like our cal1 towards a healthier work environment) are 

considered second~y. Health issues are left outside of the original decision making 

process and attended to in an after-the-fact manner. 

The ineffectiveness of conventional economic decision making is illustrated by 

how the massive restmcturing efforts have been assimilated by the U.S. economy. As 

noted at the end of chapter four, at the macro level reengineering is "positively" 

impacting the economy despite its psychosocial consequences. Conventional economic 

rneasurements begin to show a robust economy based on the short-term results of the 

companies involved (Iike the restmctured work organizations whose financial balances 

are cleansed or consulting and information technologies fïrms who present tremendous 

incomes due to the amount of services provided). On the other hand, as observed in 

chapter one, the increasing health expenses still do not reflect the real health statu of 

society and do not show any relationship whatsoever between health and the workplace. 

Current health strategies based on the restructuring of the health sector and cost 

containment will not solve the mental health problem in the long term because they are 

simply not facing the source of the problem. 122 Ironically, these increasing health 

expenses have invited the response of also reengineering the health sector thereby M e r  

intensifjring the trends described so far, narnely still additional health expenses and 

additional burdens put on the health sector.lU 

Furthemore, preventive alternatives, under current economic conditions, compete 

in an unfair way with current restructuring efforts. The adoption of alternatives to Fordist 



mass production in the car industry constitutes a good example. Global cornpetition and 

corporate politics in a performance-values-driven economic environment c a .  be reIated 

to the closure of the Swedish automobile plants that were presented as sociotechnicd 

exarnples earlier in this s t ~ d ~ . ' ~ ~  Lean production, thus, has become the guiding paradigm 

for car rnanufacturing while sociotechnical alternatives have not received as much 

attention despite their many achievements.'" This and other examples illustrate how 

shortsighted economic decision making constitutes an alrnost insurmountable barrier to 

the introduction of information technologies designed under the sociotechnical 

paradi gm. '26 Alternative economic indicators (see our discussion about the Genuine 

Progress Indicator (GPI) at the end of chapter 1) open the possibility towards 

swmounting this barriez 

Finally, we believe that it is important to issue a waniing about the preventive 

approaches presented here. These approaches are a necessary, but not sufficient, 

condition to reverse the current degradation of the ecology of t e c h n ~ l o ~ ~ . ' ~ ~  Their 

possibility of refining and improving increasingly complex systems instead of changing 

them is latent: "As happens with well hct ioning systems, [. . .] criticisms were used by 

the system to r e h e  and improve itself. Criticism rarely reformulates a system. 9,128 ~f 

micro and macro social and econornic changes do not occur in parallel with preventive 

workplace redesip, these approaches could not only be swept away, but they could be 

assimilated b y the macro phenornenon of technique (see end of section 3.3). 

Indeed, the sociotechnical alternative can become another hurnan techique that 

complements organizational change efforts required by current restnicturing. For 

instance, sociotechnical methodologies have already been proposed to support the 



organizational change efforts that follow the hplementation of a .  EWS.'~' In a similar 

fashion, user-centered design of information technologies has been proposed as a 

complement to EPM techniques.'30 Instead of redesigning work, these "anthropo~entrïc~~ 

alternatives are beginning to be used to foster adaptation to an increasingly more 

technology-determined work environment. 

Sociotechnical research could end up being used for achieving an optimal 

adaptation of the social system to the technical system instead of being used for joint 

optimization. Emery, one of the founding mernbers of the sociotechnical movement, has 

already wamed us about some consulting firms, politicians, and academics that use 

sociotechnical methodologies for purposes different than joint ~~timization. '~ ' If this 

were the case, the sociotecbnical alternative would be transformed into another technical 

fix and would have similar outcomes as current work restnicturing efforts: maximization 

of performance values with a subsequent adaptation of the social system to technical 

irnperatives. 

5.4 ConcIusions and Further Research 

hcreasingly, we have at our disposal immensely powerful technologies and 

techniques whose far-reaching consequences cannot aIways be entirely known or 

anticipated when they are fïrst begiming to be applied. In this thesis, we have examined 

the introduction of information technologies into low-level white-collar work and have 

corne to the conclusion that they have far-reaching consequences, as the alanning 

growing incidence of mental illness in the U.S. indicates. It is widely recognized that 

with respect to the environment the precautionary principle is essential if we want to 

continue to rely on the many services the biosphere provides to the economy. Similarly, if 



we are to rely on the many services a society renders to the economy, we ought to extend 

this precautionary principle to society so that the introduction of new information 

technologies will be subjected to this principle. Under such a precautionary principle, 

society would be compelled to review the introduction of information technologies in a 

marner analogous to the one we have used in this thesis and would corne to reaiize that 

an alternative approach might be urgently required. This approach, we suggest, has been 

that of the sociotechnical alternative or at least that of a similar approach with a strong 

preventive orientation. It is the only way we cm be sure that society will not be "mined" 

and that our present use of the resources of society for the economy are used in such a 

way that there will be a sustainable fûture. 
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systems. Expert systems and other methods of work rationalization also present important 

limitations: they do not capture everythhg about the real work activity. These limitations present 

important repercussions on productivity and safety. The repercussions of expert systems on long- 

term productivity arise from the fact that rnany aspects of work cannot be rationalized. Many day 

to day white-collar work activities rely on experience, understanding of their context, and skill 

building (Mintzberg, 1994, p. 324; Hecksher, 1995, p. 12). These activities greatIy depend on 

social interactions that are culturally embedded. Culture, language, and expenence, which are at 

the core of a great deal of work activities, are non-logical aspects of Iife and, therefore, cannot be 

fully captured in a logical system or algorithm (Vanderburg, 1999b, p. 3). An expert system 

renders the Pace and order for perforrning work activities in the restnictured workplace 

increasingly less culturallydependant and more technologicallydependant (Brodner, 1990, p. 
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2000, p. 120; Davenport, 1998, p. 128). 
36 Zuboff, 1985, p. 8. 

37 Karasek & niw>rell, 1990, p. 262. 
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Rifkin, 1995, p. 190. 

" By the end of the 1990s less than 25% of the part-time workers received health coverage 
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environments organized under the parameters of lean production and their link with adverse 

health outcornes has begun to be established (Parker & Slaughter, 1988a, 1988b). 
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8 1). Professionals, and even high-managers, are experiencing increasing levels of stress, and are 
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