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Changes in the ecology of work

Implications for work demands and stress

Robert A. Roe

WORC, Tilburg University, The Netherlands
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Former research on work related stress has mainly studied peoples' health

reactions to stressors that were present in given organizational settings. Yet,

stressors met in organizational life have organizational antecedents, located in

the organization's environment, technology, structure, and policy (Kahn 8c

Byosiere, 1992). The present paper draws the attention to developments in the

environment of organizations and the implications they have for work organiz-

ations, and thereby for the ecology of work. It points out that recent changes in

the ecology of work create a multitude of potential stressors that may produce

negative health impacts, especially among 'knowledge workers'. The patterns of

such stressors may differ from the patterns that were identified for blue collar

workers in the past.

A need for more research on new types of work activity and working conditions
is expressed, as well as a need to scrutinize models of stress that have been
developed in connection with working conditions that were typical for sectors of
the economy that are presently in decline.

1. Introduction

Work related stress has been an important area of research for more than two
decades (Kahn 8c Byosiere, 1992; Buunk 8c De Wolff, 1988; Mackay 8c Cooper,
1987; Cooper 8z Payne, 1978). Most of the studies have examined peoples' health
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reactions to stressors that were present in given organizational settings. Yet, as Kahn

8c Byosiere (1992) point out, stressors met in organizational life cannot be con-

sidered as naturally occurring phenomena. They have organizational antecedents that

originate from the organization's environment, technology, structure, and policy.

Therefore, in order to understand where occupational stress comes from, one should

therefore examine these antecedent conditions and clarify the way in which they

create the stressors that working people respond to. The present paper takes its

starting point in recent trends in the environments of organizations and the conse-

quent process of shaping and reshaping organizations. It focuses the attention to the

changing ecology of work that follow from these trends and processes. More in

particular it examines the ecology of work for those factors that may turn out to be

stressors for present and future workers, especially for 'knowledge workers'.

We start from a conceptual model that connects environmental and organizational

factors to individual factors (Figure 1). Central in the model are stressors. They are

considered to have their origin in organizational arrangements, which in their turn

are supposed to be determined by environmental conditions. At the same time

stressors are seen as determinants of individual responses that produce certain

performance and health outcomes. We assume that the organizational arrangements

depend on the appraisal and strategic choice by the management of the organization

(cf. the structural contingency theory; Galbraith, 1977), while the individual

responses depend on appraisal and choice by the individual (Lazarus 8c Folkman,

1984). The model allows for all kinds of moderators, operating in each segment of

the model. Thus, it takes account of moderators working at the level of the individ-

ual, the organization (or group), and the wider environment.

Here Figure 1

While this model shows similarity with the framework offered by Kahn 8c Byosiere

(1992), it differs from it in two respects. First, it includes environmental conditions

such as economic growth and instability, economic restructuring, social policies etc.
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some of which have been demonstrated to be related to health indicators (Brenner 8c

Mooney, 1983; Brenner, 1987a,b). Secondly, it recognizes the possibility that effects

have an impact on their antecedents by the way of feedback. The fact that individual

responses can influence the stressors has been known for long as 'coping' (Lazarus,

1966). It seems reasonable to assume that the responses to stress may be influenced

by outcomes, either in a direct behavioral way (e.g. health damage may aggravate

stress reaction over time) or through explicit intervention. Similarly, the occurrence

of stressors at work may be influenced by corrective measures in the organization.

The other feedback lines, indicated with dashed arrows, show additional possibilities

for changing the situation, which may be of interest for explanatory as well as for

intervention purposes. Here, they can be left out of consideration, as we focus on

the links between organizational arrangements and stressors, and between stressors

and responses.

Below, we will discuss some recent trends in environmental conditions, and

organizational responses to them, using this model as a reference framework. Our

focus is on the ecology of work that organizations in the western world, particularly

in Western Europe, offers to present and future worker populations. Next, we will

discuss some potential stressors that are inherent in this ecology of work, and reflect

on the possibilities that the organization and the individual have to counteract these

stressors and reduce their effect. Most of that we will bring forward is based on

scattered or casuistic evidence. Therefore, we will finish with a discussion of the

needs for research on this matter.

2. Environmental conditions

Since the beginning of the 1980s a number of trends can be discerned that have a

profound impact on the ecology of work in western countries. Environmental

changes occur which change the structure of organizations and the ways in which

they operate, as well as the nature of the work done.
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First of all, there is the trend towards internationalization of economic activities
(e.g. Buckley 8c Ghauri, 1993), especially after the establishment of global agree-
ments such as the General Agreement of Tariffs and Trade (GATT). Markets for

goods and capital have become real world markets, and labour markets show the

same tendency. In Western Europe internationalization is manifest in its regional as

well as its global proportions. At present, an increasing number of firms deal with

suppliers and customers in other countries of the European Community as well as in

other parts of the world. Important consequences of this process of internationaliz-

ation are increased competition and turbulence of demand. There are nearly no

segments of the economy where the pressure of competition is not felt, and where

markets are stable and predictable. The majority of enterprises, whether in agricul-

ture, industry or services, is forced to adopt a strong market orientation, cost

minimization, and flexibility as principles of its strategy. Even governmental

organizations, being dependent on the productive sectors of the economy, are

compelled to operate on a cost-effective base.

Secondly, there is the ongoing turnover of economic activities from industrial

production to services, which has given the service sector its current share of 70-

80 q in total employment in recent years (Cornetz, 1991) . While services have long

been considered as insignificant by-effects of production they are now seen as vital

for the functioning and the development of the economy (Riddle, 1987). The growth

comes particularly from the so-called 'intermediary services', which are provided to

other firms. Within this category one finds knowledge-based professional services

like accountancy, consultancy, legal advice, which appear to grow most rapidly

(Gershuny, 1987). It should be noted that the development of the service sector can

not be completely understood as 'sectoral shift'. To some degree there is a process

of 'mutual penetration' by which service organizations are incorporated in the

production process of traditional industrial firms, while industrial firms make certain

internal services available to other firms (Rce et al., 1992).
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In the third place there is the development and spread of information technology
(IT), including so-called 'telematics'. In recent years the use of IT has led to a

profound renewal and expansion of the communication infrastructure, which now
ranges from the local to the global level. Thereby I'T offers opportunities for
creating completely new arrangements between and within organizations, unre-
strained by spatial and temporal barriers. Inside organizadons IT is also used to

enhance the efficiency and effectiveness of organizational processes by substituting
and integrating functions that were formerly fulfilled by other means, based on
written and spoken language. IT also produces innovations of products and services,
that are either added to the product mix of existing organizations (e.g. telebanking,

teleshopping), or constitute the basis for complete new businesses (cf. firms offering

tele-information services). In addition IT provides electronic transportation and
processing capabilities that may be utilized to shorten, reroute, or redesign organiz-
ational processes. An example is so-called 'tele-homework'. Although in the past

industry has been slow in fully utilizing the possibilities of IT (Roe, 1989), one now
sees a tendency towards a strategic utilization of IT, especially by larger interna-

tional corporations.

3. T6e ecology of work

The three trends that have been outlined above have a marked impact on the
organization of economic activities. In fact, they have given rise to a new set of
principles of business management, strongly oriented to competitive power and
survival, that have been implemented throughout the western world during the last
decade. This has affected patterns of operation as well as organizational structures.
Thus, modern firms appear to be much more oriented to their environment than the
firms of the past. There is a strong concern with product markets that has become
manifest in the shortening of product life cycles, product differentiation and product

innovation, as well as in a heavy emphasis on quality and speed of production. As
far as organizational structure is concerned there is a clear tendency to make
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organizations smaller, flatter, and more flexible. Corporate activities are being

reduced to 'core business' by externalizing staff and other functions. Large organiz-
ations are broken down into independent firms or business units. The workforce is

reduced wherever possible, while technology is used more extensively. The number
of management levels is minimized. At the same time there is a tendency to adapt

organizational forms both inside and between firms to the demands of the moment.

The result of all this is that the classical bureaucracies are being broken down and

are being replaced by more flexible arrangements of interrelated units, spatially

distributed and embedded in an electronic infrastructure. Some authors have put

forward new concepts of organizations, in order to grasp these features like e.g. 'the

network organization' (Miles 8c Snow, 1986), and the 'post-bureaucratic

organization' (Moss Kanter, 1990). Our own hypothesis has been that a new type of

organization is emerging, that can be designated as 'Information-Service-

Organization' or ISO (Rce et al., 1992). An ISO is defined as a service-producing

organization that makes intensive use of information technology in its primary

process. In a survey study among 845 firms in the service sector conducted in 1991

(Rce et al., 1992) we have been able to identify a category of organizations that

matches this definition. It cuts across nearly all branches of the service sector and

covers 11 q of all organizations. Our study has made clear that larger organizations

are surrounded by a great number of small organizations, many of which run by

self-employed workers. The majority of service organizations is therefore of small

size: over 80q has less than 5 employees. Nearly 50 q of the organizations have

flexible or variable working hours, 13 q provide services 24 hours a day. Two-third

of the employees in services work on fixed places in an organizational establishment,

the others work on changing work places, or a fixed place outside the establishment.

Incidental homework is reported for lOq of the employees. The penetration of IT is

high: 783ó of all service organizations works with computers, mostly PC's. Roughly

one third uses electronic networks. For ISO's these figures are significantly higher.
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The foregoing has clear implications for the work activity and the work environment

that people are confronted with. It is important to note that service work is very

different from production work, as services are intangible, produced in interaction

with a customer, and consumed instantaneously. Modern technology has made the

differences even wider. Nowadays, services or at least components of services can

be produced beforehand and stored electronically. It is exactly this information

component of services which has increased considerably over the last decade (Rada,

1987). As a result there is a growing number of occupations that deal with gather-

ing, producing, processing, modifying, and distributing information. The handling of

information with computers and the increased use of knowledge in many occupa-

tions, influence the work activity of many people. They cause a progressive

'mentalization' of work, in the sense that physical components in work activity are

reduced in favour of an increase of inental operations (cf. Zuboff, 1988). Similarly,

a change of work objects from tangible, material objects to intangible information

objects that are symbolically represented.

The use of IT makes the work environntent different as well. Nowadays most

workers, especially in services, dispose of several computerized tools for storing and

retrieving information, performing tasks, communicating with others, monitoring

production and sales activities, and so on. Another significant feature of the work

environment is the presence of customers, either face-to-face or through communica-

tion media.

We have hypothesized that a new type or occupational activity has emerged,

designated as 'Mental Information Work' or MIW, and defined as 'work with infor-

mation and information objects in which mental activities predominate' (Rce 8c

Meijer, 1990). In a recent survey among 1168 households in the Netherlands (Rce et

al., 1993) we have found evidence that such a category dces indeed exist and that it

differs from other occupational categories. Of all workers in our study only 28 q

reported to performed manual work, 45 q mental work and 27~ó a combination of

both. Tfie MIW category constitutes a subgroup of the mental workers that com-

prises 17 qo of all workers.
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In the study we found that 77 q of all workers have contacts with people outside

their organization, mainly with customers. Variable or flexible working hours were

found for 38 q of the workers, a variable working place for 46 qo . Incidental home

work was reported by 38 q. Regarding technology 54 ~ of all workers reported the

use of computers at work, and 29 gb the use of networks. Workers in the MIW

category appeared to have the same working hours as others, and less variation in

work places, but they were found to have more external contacts (88 q), to work

more often at home (51 q), and to work more often with computers (88 q) and

networks (57 qo ). An interesting finding from the study is that 40 qo of all workers

say to work alone, and 14 q with one or two co-workers only. Of all leaders in the

sample a quarter has 1 or 2 subordinates only, and another quarter 3 to 5 subordi-

nates.

Apart from the aforementioned aspects there seem to some more general changes in

work that derive from the new principles of business management. First, there is an

increase of working hours and work iruensity for the most productive part of the

working population, especially those with higher education. It seems that less people

work more and harder. This is reflected in recent findings by the Dutch Social and

Cultural Planning Bureau (1992) on the use of time. It appears that while there has

been a general decline of working hours since the beginning of the century for the

population at large, there is a recent increase for workers in the ages between 20 and

50, especially those with higher education. Data showing an increase of working

time come from other sources as well (Schor, 1991). A recent article (Robinson,

1992) notes a phenomenon called 'time crunch', meaning that a significant propor-

tion of American workers experience a chronic lack of time for work as well as for

other activities. Work load and responsibility seem to be on the increase as well, but

there is a lack of direct data on this. In a survey held in 1991 among readers of the

Dutch newspaper NRC Handelsblad (Huisman 8c De Ridder, 1991) 70q of all

respondents reported that work pressure had increased over the last two years.

Secondly, there is a nearly continuous process of change in organizations, that takes

the form of decline and liquidation of firms on the one hand, and restructuring,
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splitting and merging on the other hand. This implies threats of unemployment, and

major changes in career perspectives and roles for a large number of workers in

nearly all branches and occupational categories (cf. Hartley et al., 1990).

Although we have stressed the developments in services, information processing and

knowledge occupations, we would not like to imply that traditional jobs in industry

and agriculture have become unimportant. We acknowledge that these sectors

employ a significant part of the working population, at least 30 ~ in most West-

European countries, and that the work tasks and working conditions associated with

them are part of the overall ecology of work. Yet, we would like to underline that

more and more labour is expelled from these sectors, while employment in services

is growing. Researchers should be aware of the fact that types of work and working

conditions that are emerging in specific segments of the economy, like those of

Information Service Organizations and Mental Information Work, may become more

prevalent in the future years, while the some typical jobs and work settings found in

industry and agriculture will be dramatically affected by ongoing automation and

ultimately disappear.

4. Potential stressors

Although the foregoing account of the new ecology of work has been rather sketchy

it allows us to identify a number of factors that may act as stressors for present

generations of workers, or start to do so in the near future. A summary of these

potential stressors has been given in Table 1. It is not our intention to suggest that
all factors mentioned will be equally represented across work settings and occupa-
tions. We would rather consider the list as an inventory of factors that may become
stressors in particular circumstances, the prevalence of which is still to be assessed.

Here Table 1
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Regarding the work content we see a number of factors that lead to a high cognitive

task demands. First of all, workers have to deal with intangible work objects and

tools, which makes it necessary for them to develop and manipulate abstract

representations. As routine tasks are more and more executed by automated systems,

the remaining tasks for workers tend to become more difficult and complex, and

more often unique. Such tasks require concentration, expert knowledge, and high-

level cognitive competencies. Additional cognitive demands follow from require-

ments on quality and speed that are put forward by the company or by customers, as

well as from the necessity for decision making, and the requirement to perform

multiple tasks. Thus, characteristics that were formerly lacking in many jobs, like

high decision latitude and variety, may now pose an additional burden on workers.

Emotional task demands may be present as well, as more workers tend to be

confronted with diverging preferences and interests of co-workers, representatives of

other organizations and customers. Conflicts seem to be inherent in organizational

interactions to an increasing degree. Physical task demands will generally be lower

than before, and restricted to specific movements or postures. The lack of physical

activity in combination with the activating effect of the cognitive and emotional

demands may contribute significantly to the causation of stress responses.

With regard to working conditions and labour terms one can distinguish more

proximal and more distant factors. Among the proximal factors are time related

factors like a high work rate, high time pressure resulting from deadlines, and the

necessity to make long working hours. Excessive demands on work time can take

the form of overtime during single working days or weeks, but also of intensive

work during longer periods. These time related factors seem to manifest themselves

in a wide variety of jobs. The same is true for two other types of requirements, i.e.

personal responsibility and commitment. High personal responsibility is a direct

consequence of reducing the number of levels and the number of positions in the

organization. Those who remain at work increasingly lack the possibility to share

responsibilities with others. High commitment is rather a reflection of a working

style, a cultural feature fostered by some organization. It happens that organizations
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require their employees, especially those in higher positions, to be available
whenever a call is made upon them, and to spend all effort needed to complete a
job.

A more distant factor is the presence of some system of performance monitoring,

focused on quantitative or qualitative aspects of the work to be done. This may

contribute to the necessity felt by workers to give an excellent performance. A final

factor is contingent remuneration. Here we do not refer to the piece-rate systems

that once were typical for low-skilled jobs in industrial firms, but rather systems of

payment for performance, and profit sharing, that are found among self-employed

and professionals. Such forms of contingent payment may be an powerful stressor in

combination with the high task demands that are typical among such workers.

Psycho-social stressors related to work positions and roles are likely to gain in

importance with the ecological changes mentioned above. As the number of workers

that is in contact with the exterior of the organization seems to grow, one may

expect more incidence of the role conflicts that are associated with boundary
positions. Role conflicts are also to be expected as a consequence of the fact that in

modern organizations people tend to hold multiple positions (e.g. as members of
different work teams, and committees) at the same time. Moreover, the ongoing

restructuring of organizations are likely to produce job insecurity as well as prob-

lems related to the change of positions. Changing positions by an individual worker

is often equivalent to taking positions left by someone else, or vacating a position for

another person. All this is likely to produce a high degree of role ambiguity, role

conflict and at least temporary role overload. Finally, we would like to point at the
fact that the reduction of organizations has consequences for the individual's career.

Therefore, the lack of upward as well as horizontal career options may become an

increasingly important factor for many employees in future years.

Another category of potential stressors relates to factors that constrain the regulation
of work activity. Among these factors are the limited and indirect possibilities that
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people have to control of their work flow, not only in traditional jobs with simple

tasks but also in modern complex jobs. The dependency on other people, informa-

tion, the performance of technical systems, but also on external market conditions,

makes it difficult for them to regulate their activity. The same is true for communi-

cation. While workers typically avail of several communication media, it may be

difficult for them to keep track of all communication flows, and to influence them as

they would prefer. Another potential stressor is the inadequate temporal structuring

of work due to pacing by external sources, computer tools, customers etc. Workers

may be forced to wait or to act on moments that are suboptimal from the viewpoint

of their internal activity regulation. Two other factors relate to the presence of

multitude of tasks that are expected to be performed simultaneously. The occurrence

of 'priority traps' means that giving priority to a particular task at a certain moment

has unforeseen effects on the possibility to execute other tasks, thus hindering

overall job performance. This may be considered as a specific aspect of role

overload. Finally, there are interruptions which break the flow of work, and other

disturbances caused by internal states (e.g. emotional arousal) or external events

such as computer breakdown.

The final factors to be mentioned relate to social conditions at work. Both can be
considered as reduced possibilities for buffering stress, rather than as potential
stressors per se. First, there is the lack of opportunity to share work with co-
workers, and to receive social support from them, due to the apparent reduction of
working groups. Of course group size cannot be equated to the amount of support
received. Yet, is likely that the smaller the work group the less chance there is to
find supporting persons in one's work group. Secondly, there is the lack of oppor-
tunity to receive social support from a superiors when working alone or at a at a
remote site. Persons working alone, are in an unfavourable position, as they have
less possibilities to alleviate stress at the work place.

Whether the factors that have been listed here will actually operate as 'stressors' will
depends in the first place on the needs and qualifications of the workforce. Stress is
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to be expected to the degree that these needs and qualifications fail to match the

demands and constraints presented by the work ecology. Apart from a general rise
of the qualification level of the workforce, we do not see trends that would match

the ecological changes, however. On the contrary, one could expect that the

demographic trend of 'greying' and 'de-greening' (CBS, 1992) will make the general

population less adaptive to the requirements of work.

As indicated in the model that was presented in Figure 1, there are possibilities to

reduce the number and strength of stressors by influencing organizational arrange-

ments. Organizations may, in other words, adopt preventive strategies and try to

remove potential stressors, to weaken their intensity, or to buffer their effect. Given

the compelling environmental conditions to which modern organizations are exposed,

and the severe management principles that have been adopted in response to them,

the opportunities for such preventive action seem rather limited. Most workers will

simply have to work under high pressure and with great autonomy in constrained

environments that offer little support. High demands on knowledge and skills can to

some degree be met through personnel selection and training, but the possibilities for

this will be limited as well. Optimizing working conditions by using ergonomically

designeá work aids, preventing disturbances and the like, may help top reduce

regulation relation stressors to some degree.

Stress responses can also be counter-acted by adequate coping on the side of the

individual. But it seems to us that the opportunities for problem-oriented coping are
limited. The demands resulting from abstract and complex tasks, assigned respon-

sibility, time constraints etc. can be partially met by means of superior work

strategies. But at the same time it seems likely that a great number of workers will

respond to the remaining stressors with increased and sustained effort, and that

emotional responses and growing fatigue will inevitably develop into stress.
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5. Needs for knowledge

It seems plausible to relate the foregoing description of the modern ecology of work

and the potential stressors contained in it to recent accounts of increasing mental

work load, time pressure and the like among different worker categories (e.g.

Stuurgroep Toekomst Scenario's Gezondheidszorg, 1991). It is only likely that

factors as mentioned above do relate to the growing proportion of psychic com-

plaints among disabled workers (CBS, 1992). Yet, we think it would be premature

to draw such conclusions without solid research evidence.

What is needed in the first place, is systematic research that reveals the actual work

activiry and working conditions of workers, both in the economy as a whole and in

specific branches. Such studies are indispensable to supplement the scattered and

often casuistic evidence that is presently available. Systematic research of this type is

scarce. A recent exception is a large scale study by the European Foundation for the

Improvement of Living and Working Conditions on the working conditions in

Europe (Paoli, 1992). This study includes all major segments of the economy, and

employed as well as self-employed workers in all countries of the European Com-

munity. While this study is of great value in providing a first wide-angle view of the

work ecology in Western Europe, a shortcoming is that it has been casted in

conceptual categories that fit well to the work setting of manual workers but rather

poorly to that of inental workers. As a result the study gives rather clear picture of

the distribution of stressors known from research among manual workers, such as

noise, bad weather, heat, high speed, night work, and repetitive work. But it fails to

reveal the cognitive and social factors that are likely to act as stressors in knowledge

work. While some of these factors have in fact been included they fail to show

differential results due to the fact that mental workers have not been isolated as a

separate occupational category. The study gives little insight in the differences

between branches in the service sector, as the system that was used for occupational

classification (i.e. the NACE) has a bias towards the industrial sector and is in

appropriate to differentiate between services. Another important limitation of the
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study is that is takes health risks as perceived by the respondents, rather than

objective measures of stress or health as its dependent variable. Although this choice

can be accepted on grounds of research economy, it should be noted that the lack of

reported health risks among white collar workers does not necessarily mean that

such risks are absent. They may be the result of a lesser salience of the stressors in

office environments and the lack of awareness among the workers of their connec-

tion to bad health.

Above we have referred to two recent survey studies by Roe and his co-workers.

The first study (Roe et al., 1992) describes a number of characteristics of present-

day work organizations in the service sector in the Netherlands. This study, which

includes 845 firms, shows clearly that the economic classification system SBI

(Standaard Bedrijfs-Indeling) which corresponds to the NACE system mentioned

above, is of little use in understanding the differences and similarities between

organizations in those respects that are of importance for behavioral research: i.e.

activity, time, space, and technology attributes. A major finding of the study is that

one the basis of the dimensions mentioned some distinct types of organizations can

be distinguished, the co-called 'Information Service Organization' being one of

them. The second study (Rce et al, 1993), which involved 1168 households, has

produced a new classification of types of work, based on the work object and the

predominant type of work activity (mental, physical ore mixed). As noted before,

one of the classes found was 'Mental Information Work'. Further research along the

lines of these studies, aiming at a systematic inventory of work organizations and

types of work, seems helpful in achieving a good understanding of the present

ecology of work, and to explain where work stressors come from.

Several studies have examined stress in the context of selected occupations. These

have typically been occupations characterized by high perceived work load or

psychosomatic health complaints. Examples are: (middle) managers, teachers,

medical doctors, nurses, air traffic controllers and currency traders (e.g. Cooper 8c

Payne, 1988; Cooper 1991). In our view such studies of occupations are highly
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valuable and should be continued. But they should be complemented by studies on

typical knowledge occupations that may be somewhat less conspicuous at the societal

stage (e.g. financial broker, organizational consultant, systems analyst, researcher)

that are practised by an increasing number of employees and self-employed people.

A continued line of research on selected occupations dces not do away with need for

epidemiological research that cuts across the working population as a whole. Such

transversal studies could make clear in which segments of the economy major

stressors are located, and which parts are relatively safe. Moreover they could

provide information in the role of specific stressors, like e.g. deadlines, number of

tasks, quality demands, and forced autonomy, both in isolation and in combination

with other stressors.

Longitudinal research will be needed as well. By repeating cross-sectional studies

information may be obtained on important trends in the ecology of work. Future

European Surveys on the Work Environment, like the one discussed above (Paoli,

1992), can be mentioned as example. Longitudinal studies will also be needed in

order to show how stressors influence the person activity and health over time.

Although such studies have been called for by many stress researchers in the past

(Kasl, 1978; Kahn 8c Byosiere 1992), they have been rather scarce. Although we are

convinced that many interesting and detailed results will come from longitudinal

studies on particular occupational categories, we think that such research is not

sufficient. In our view a panel study, which involves a wider array of work settings

and persons, would yield important additional information. As far as we know such

studies are still to be undertaken. An interesting opportunity offered by panel

research is to include 'stressful life events' (Holmes 8c Rahe, 1967). Looking at the

growing occurrence and impact of changes in organizational structures, teams, and

work roles, we are inclined to assume that the rating of work related events would

become different over time, and for different occupational groups.

Further research on new work settings and new occupations, as outlined above, will

have to make clear to which degree the environmental trends and organizational
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changes that were discussed in the preceding sections, do in fact occur, and which

stressors they bring along. We consider it to be important for to be on the outlook
for stressors that may have been rarely observed in the past, when other working

conditions prevailed and the population of workers had a different demographical

composition. In fact, we plea for shifting the attention of researchers from manual

work in industrial settings to mental work in service settings. Stress in manual work

has already been extensively studied in the past, and theoretical models are available

that seem rather adequate in explaining them (e.g. Karasek 8c Theorell, 1990). In

the Western world employment the industrial sector is in steady decline, however,

while employment in services grows. It is exactly in this sector that many new

occupations emerge with are characterized by high demands on knowledge and

decision making, and by working conditions with high levels of autonomy, responsi-

bility, time pressure, and long working hours.

Whether the stressors to be found and the causal mechanisms involved will be the

same as those identified in connection with a former ecology of work, will have to

be established. We doubt whether the general explanation of stress in terms of misfit

between demands and control (Frese, 1989; Karasek 8c Theorell, 1990) will apply to

stress among knowledge workers in services. Our expectation would be that high

levels of control will contribute to stress responses rather than diminish them.

Questions like this make clear that it is desirable to scrutinize theoretical models that

have been developed ion the past. What has been true for workers performing frag-

mented, repetitive tasks, under conditions of organizational constraints, may not be

true for workers performing multiple tasks that may be unique and complete, under

conditions of high decision latitude.

Further research on stress in new occupations is not only of importance for the sake

of gaining a better understanding the phenomenon of stress. It is also desirable from

the perspective of prevention. If we want to help in prevention of a new wave of

stress among white collar workers we better start to examine their work environment

today. Specific possibilities for preventive and corrective interventions make up a
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separate item on the researcher's agenda. The model presented in this paper may be

of help in examining the multiple links between environmental factors and health

outcomes. In our opinion it would be particularly useful to study the factors that

differentiate between organizations in the same branch that produce more and less

stressors. Likewise ,it would be important to study the differences between those

workers who successfully and unsuccessfully cope with the demands from the new

working conditions.
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Table 1: Potential stressors offered by the new ecology of work

Content of work
1. intangible work objects and tools
2. task difficulty, uniqueness, and complexity
3. knowledge-based transformation requirements
4, quality and speed requirements
5. necessity for decision making
6. multiple tasks
7. intra- and interorganizational conflicts
8. customer preferences
9. low and selective physical demands

Working conditions dc labour terms
10. high work rate
11. high time pressure (deadlines)
12. long I excessive working hours (overtime)
13. high personal responsibility
14. requirement of high commitment
15. performance monitoring
16. contingent payment

Work positions and roles
17. role conflicts due to boundazy positions
18. role conflicts due to multiple positions
19. ambiguity, conflict and temporazy overload

due to interpersonal overlap and changes in work roles
20. job insecurity
21. lack of (upwazd) cazeer options

Regulation constraints
22. limited and indirect control of the work flow
23. limited and indirect control of communication
24, inadequate temporal structure of the work
25. priority traps
26. disturbances

Social conditions
27. lack of opportunity for cooperation and support from co-workers
28. lack of social support from superiors
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