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This theoretical study, which was also made possible by a contribution of the research stimulation 
programme TAO (Technology, Work and organization), industrial sector, is dedicated to Eric Trist, 
the Nestor of the STS paradigm. The author also addresses this paper as a tribute to Fred Emery, 
who is celebrating his 65th birthday this year. The author would particularly like to thank Hans 
van Beinum for his useful suggestions and fellowship. 
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Classical socio-technical systems design: 
the socio-technical design paradigm of organizations 

Dr. Frans M. van Eijnatten 

1 Introduction 

Organizational (re)design is pre-eminently an area bringing together specialists from various disci 
plines with one common objective: to set up a more effective organization. Socio-technical systems 
design is the science that deals with the integral building of structures, which is at the basis of 
each organization. During the past four decades a large number of authors, not in the least psycholo 
gists, have contributed to the development of this broad business administrative interdiscipline. It 
would go far beyond the available space of this paper to present a historical outline that does jus 
tice to the total range of ideas and elaborations in this field. The author has therefore chosen to 
make a selection on the basis of a personal reconstruction. 

In this chapter special emphasis will be placed on the following items: 
- The most relevant aspects of the history of STS is reconstructed on the basis of the available lit 

erature. As an extensive bibliography illustrates (Van Eijnatten, 1990), this has not appeared a 
simple task; 

- Although STS has in fact always operated at the crossroads of different disciplines, special at 
tention is given to authors whose contribution is based on a psychological perspective; 

- When considered important for a clearer understanding, the author will refer to developments in 
science theory and systems theory; 

- Issues regarding methodology and conceptualisation will receive particular attention; 
- Whenever the author discusses conceptualisations, he will attempt to give priority to the gen- 

eral idea rather than details, referring always however to specialised literature and giving a 
brief explanation of key concepts. 

Dr. Frans M. van Eijnatten is associate professor at the Faculty Industrial Engineering and Manage 

ment Science at Eindhoven University of Technology. 

TUE Monograph BDK/TA 001 
MERIT Research memorandum 90-005 
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Thus, the accents placed provide a quite personal reconstruction of the development of Classical 

STS. The author has expressly avoided to produce yet another review along established lines, but 
rather to give a personal and additional contribution to this subject area. In this context an elabora 

tion on the practical work of Tavistock frequently described in other publications had to make way 

for an outline of developments in the sixties and seventies. For similar reasons less attention is given 
to older conceptualisations than to more recent ones. Nevertheless an attempt was made to present a 
good (further) introduction into the extensive and specialised area of Classical STS. 

On the basis of the literature three developments can be distinguished: the pioneering phase of 
Tavistock, Classical STS, and Modem STS. An important characteristic of these trajectories is that 
in terms of time they partly overlap. They are also illustrative of the discontinuous development of 
STS in different countries and continents. Each development trajectory more or less concerns specific 
concepts, individual methodologies and views. 

- The first development trajectory is referred to as the 'Tavistock pioneering phase', roughly span 
ning the period from 1949 to 1967. Attention will be given here to the inception and careful devel 
opment of the STS paradigm by staff members and visiting scientists of the Tavistock Institute of 
Human Relations in London. The well-known projects pass in review briefly, and the theoretical 
foundation from the early years will be discussed. As it is impossible to indicate exactly when 
this pioneering phase ended, the publication of Miller and Rice (1967), bearing the title 'Sys 
tems of organizations', will be used as pragmatic security. 

- The second development trajectory is shortly referred to as 'Classical STS'. A global time indica 
tion is the period 1964-1986. Here the foundation, elaboration and research of the STS paradigm 
will be described. The scientific basis is expressed in the epistemological foundation and 
methodological refinements; the conceptual elaboration is expressed in specified key concepts 
and basic principles. Also, an inventory will be made of the research carried out during this long 
'normal research' period, and will later be evaluated. This development trajectory is marked by 
a number of important reviews such as the methodological evaluation of Cummings et al. (1977), 
a critical analysis of Kelly (1978), the unique review of Trist (1981 ), and the research review of 
Pasmore et al. (1982). A special issue of the American Journal of Applied Behavioral Science 
(1986) containing a number of critical evaluations is considered the end of this period here. 

- The third development trajectory is referred to as 'Modem STS', spanning the period from 1973 
onwards. This development trajectory represents the typically Dutch contribution to STS. From 
the mid-seventies and particularly the eighties some unique development work in the STS field 
was carried out in the Netherlands, whereas in other countries developments in this field fos 
silised and stagnated. The Dutch journal 'Gedrag en organisatie' (Behaviour and organization) 
published a special issue in 1989 on this variant, which has enriched the socio-technical para 
digm with an integral approach to organizational design. 
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The first and second development trajectory will be described below. The third trajectory will be 

discussed elsewhere. 

2 The pioneering work of Tavistock 

The research by Trist and Bamforth (1951) in the British coal mines is generally considered the 
starting point of the socio-technical systems approach (see box 1). This study was later the subject of 
numerous elucidations and discussions by many authors (cf. Katz and Kahn, 1966; Hill, 1971; Klein, 
1975; Cummings and Srivastva, 1977; Buchanan, 1979; Trist, 1981). 

Box 1. For the last time: the start of the socio-technical paradigm 

The cradle of STS can be found in the subterranean gangs of the British coal mines. In the 
postwar British coal industry, which was - in view of the importance for the economy  
mechanised and nationalised, and continually plagued by labour conflicts, Ken Bam 
forth, ex-miner and junior researcher with the Tavistock Institute of Human Relations in 
London, was given the opportunity to visit 'Elsecar', the mine he used to work in, in 
South Yorkshire. By accident he observed a deviating form of work organization in a new 
coal seam, called 'The Haighmoor'. As former employee the local management quite eas 
ily gave him permission to carry out descriptive research together with Eric Trist. In 
their now famous study (Trist and Bamforth, 1951) they give a meticulous description of 
the unique subterranean work organization, which was composed of so-called 'composite 
work groups': small, relatively autonomous work groups consisting of 8 miners who were 
responsible for a full cycle in the process of coal extraction. Although this form of organi 
zation observed in Haighrnoor had also existed before mechanisation, it is flatly op 
posed to the prevailing organizational practice 'that fused Weber's description of bu 
reaucracy with Frederic Taylor's concept of scientific management' (Trist, 1981, p. 9). 
Here actual practice showed that within the same mine there were different, and even 
better ways to structure the work organization (the later principle of 'organizational 
choice'). This so-called 'all-in method' soon developed into a 'success story', into a start 
ing point for a new scientific paradigm: Socio-Technical Systems Design. 

Comparable studies were later carried out elsewhere in Britain, but these are certainly lesser known 
and in any case less referred to (for example East Midlands: Sheppard, 1951; Wilson and Trist, 1951; 
Emery, 1952; Trist, 1953). From January 1955 till March 1958 Trist and his staff performed a series of 
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descriptive case studies and field experiments in the mines of North-West Durham (cf. Herbst, 1958; 
Higgin, 1957, 1958; Murray, 1957; Pollock, 1957, 1958; Trist, 1956, 1957). Herbst (1962) and Trist et al. 
(1963) have produced a collected method(olog)ical description of these mine studies. 

Parallel to these developments the Tavistock institute performed two field experiments in the 
Jubilee and Calico Mills in Ahmedabad, India (cf. Rice, 1953, 1958, 1963), where in both an automat 
ed and a non-automated weaving mill a system of semi-autonomous groups was introduced, which 
proved to be a permanent success only in the latter. This pioneering work is characterised by the ap 
plication of 'action research'. 

Initially the formulation of theories was strongly influenced by the psycho-analytical orientation 
towards 'The Tavistock'. The very first conceptualisations were hence based on the group theory (cf. 
Klein's object relations (1932/1948); Bion's 'leaderless group'/group dynamics (1949/1950); and 
Lewin's field theory/group decision-making (1947/1951). Soon, however, the promising and simul 
taneous development of the systems approach inspired the workers from the very beginning. 
Tavistock researchers were very much interested in the 'open system' way of thinking, which ini 
tially emerged from biology in particular, but later also from cybernetics. New concepts are adopted 
with enthusiasm and tried out in practice to test their usability (compare table 1). 

Insert Table 1 about here 

The individual development of concepts proved to be far more difficult. According to Van Dijck 
(1981) this was initially restricted to a couple of valuable analogies. It was not until the late fifties 
that the first area-specific systems concepts were published (compare table 2). 

Insert Table 2 about here 
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Table 1. Outline of systems concepts from biology, logic and cybernetics dating before 1960, 
adopted by the Tavistock researchers 

Tavistock pioneering phase 

Concept Reference Discipline 

- adaptation 

- closed/ open system 

- coenetic variable 
- co-producer 
- directive correlation 

- entropy 

- negative entropy 
- equifinality 
- functional equivalent 

(- gestalt 
- goal-directed behavior 
- goal-seeking behavior 
- homeostasis 
- joint environment 
- learning 

- morphogenesis 
- multistable system 
- requisite variety 
- self-regulation 

- (dynamic) steady state 
(Fliessgleichgewicht) 

- (holistic) system 
- theory of feedback mecha 
nisms 

Tomkins, 1953 
Sommerhoff, 1950 
Koehler, 1938 
Von Bertalanffy, 1950 
Ashby, 1956 
Singer, 1959 
Feibleman and Friend, 1945 
Sommerhoff, 1950 
Schrödinger, 1944 
Prigogine, 1947 
Von Bertalanffy, 1950 
Von Bertalanffy, 1950 
Nagel, 1956 
Köhler, 1929 
Sommerhoff, 1950 
Schützenberger, 1954 
Canon, 1932 
Ashby, 1952 
Tomkins, 1953 
Sommerhoff, 1950 
Spiegelman, 1945 
Ashby, 1952 
Ashby, 1958 
Roux, 1914; Weiner, 1950 
Von Bertalanffy, 1950 
Sommerhoff, 1950 
Hill, 1931 
Von Bertalanffy, 1950 
Angyal, 1941 
Wiener, 1948/1961 

biology 
biology 
biology 
biology 
cybernetics 
philosophy 
philosophy 
biology 
biology 
thermo-dynamics 
biology 
biology 
biology 
psychology ) 
biology 
biology 
biology 
cybernetics 
biology 
biology 
biology 
cybernetics 
cybernetics 
cybernetics 
biology 
biology 
biology 
biology 
logics 
cybernetics 
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Table 2. Outline of concepts during the Tavistock pioneering phase 

Tavistock pioneering phase 

Concept Reference 

- composite work group 

- dissipative structure 

- disturbance control 

- joint optimization 

- organizational choice 

- primary task 

- primary work system 

- responsible autonomy 

- semi-autonomous work group 

- socio-technical system 

- task and sentient system 

- technology, time, territory (boundary) 

- work method/task continuity 

Trist and Bamforth, 1951 

Emery, 1963 

Herbst, 1959 

Trist et al., 1963 

Trist et al., 1963 

Bion, 1950;Rice, 1958 

Miller, 1959; Rice, 1963 

Trist and Bamforth, 1951; Wilson and 
Trist, 1951; Trist et al., 1963 

Herbst, 1962 

Emery, 1959 

Miller and Rice, 1967 

Miller, 1959 

Trist and Murray, 1958 

Some of these concepts will be described more in detail below, because they belong to the basic no 

tions of (the pioneering phase of the Tavistock) STS. 

- The 'socio-technical system' concept is central in the 'open'-systems approach. This key concept 

was initially elaborated in a remarkably bad way. During the pioneering phase, only Emery 

made a serious attempt to demarcate and define this concept, unfortunately in an internal paper 

which has up until now not been integrally published. A socio-technical system consists of a 
technical and social sub-system. In Trist's (1981) view these technical and social sub-systems are 

mutually independent in the sense that the former follows the laws of the natural sciences, and 

the latter those of the human sciences. However, they are mutually dependent, since they need 
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each other in order to fulfill the production function: this concerns a link of heterogeneity. 
According to Emery (1959) the economic aspect does not constitute a separate third sub-system as 
Rice (1958) had previously suggested, but can be considered an instrument used to measure the ef 

fectiveness of the socio-technical whole. 

- The concept of 'joint optimization' (Emery, 1959) refers to the most important socio-technical ob 

jective: to achieve the 'best match' between technical instrumentation and the social work orga 
nization. In 1963 Emery pointed to 'the ideal of joint optimization of coupled but independently 
based social and technical systems'. The socio-technical entity should be optimized. According to 
Emery and Trist, attempts with the sole purpose of optimizing either the technical or the social 
system will necessarily lead to what they call 'sub-optimization' of the socio-technical totality. 

- The key concept of 'organizational choice' is implicit in the latter notion. In general it refers to 
the possibility to achieve one common goal through different means. More specifically it indi 
cates that, given a certain technology, different forms of work organization are possible. In fact 
this rejects the idea of technological determinism. Van Dijck (1981) states that the concept of 'or 
ganizational choice' has its direct origins in the biological system concept of 'equifinality' (Von 
Bertalanffy, 1950) and the cybernetic law of 'requisite variety' (Ashby, 1956). 

The Tavistock pioneering phase does not exactly excel in conceptual clarity. For that reason Trist 
(1981) calls this initial period the 'latency period' in a retrospective article. According to Van der 
Zwaan (1975) it particularly lacks adequate precise (operational) definitions. In addition, it takes 
an insufficient grip on systems concepts imported from other scientific areas, which were too com 
plex for a practice-oriented approach like STS. In De Sitter's view (1974) the lack of an adequate 
foundation results from the fact that these could not be derived from the contemporary static and 
partial models. 
One thing is certain however: during the pioneering phase of Tavistock STS the field experiment 
dominated. According to De Sitter (1974) this practical work is among the most masterly examples 
of integral approach. The (re)discovery of the semi-autonomous work group can be justly considered 
a breakthrough of the first order, a practice-based theory in Van Strien's terms (1975/1978/1986). 
Although without success initially, the search for theoretical explanations for this phenomenon, 
led to the discovery of some differences in emphasis according to Kelly (1978). Despite the fact that 
both Trist and Rice give the group work a socio-cultural basis by stressing the social organization of 
production and the local and industrial culture, Emery and Thorsrud (1964/1969), also supported by 
Davis (1957 /1962), later tum away from this explicit organizational viewpoint in favour of a more 
individually orientated task design within an group context. 
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3 Socio-Technical Systems (STS) Design 

3.1 Evolution 

The socio-technical paradigm received increasing attention during the sixties and, in particular, the 
seventies. Researchers from other European countries (Norway, Sweden, The Netherlands, West 
Germany) and other continents (North-America, Australia) adopted the Tavistock ideas, devel 
oped them further and carried out all kinds of projects. In the pioneering phase STS had been re 
stricted to trying out a usable practice strategy. The fascination of Tavistock researchers for open 
system thinking was slowly but surely translated into an individual approach, referred to here as 
'Classical STS'. Section 3.2 describes how Herbst in particular has attempted to embed STS into 
science and how Emery and Ackoff have contributed in methodological terms. Section 3.3 outlines 
the impact of the developments on the elaboration of concepts, and the improvement of the method 
ical approach on the basis of the projects performed. Section 3.4 presents a systematical description 
of the projects themselves. The description of the Classical STS period concludes with a critical 
evaluation. 

3.2 Epistemological and methodological basis 

Herbst was one of the people who for a long period of time devoted themselves to finding a more 
solid epistemological basis of the STS approach from 'The Tavistock'. He fully considered and pub 
lished the consequences of developments in science philosophy for his own discipline (cf. Herbst 
1970; 1974; 1976). According to Herbst (1976) the philosopher Spencer-Brown made an important 
discovery with his 'primary distinction', whose consequences for the formulation of theories should 
not be underestimated. Whereas classical epistemological schools such as Platonism, (Neo-) 
Positivism and (Neo-) Kantianism all depart from axioms in the form of dichotomies (cf. 'phenome 
na constructs', 'external-internal', 'objective-subjective'), Spencer-Brown establishes a triad set of 
elements (cf. 'internal-boundary-external'). This trichotomy is proclaimed an 'unexamined given' of 
each conceptual system, on the basis of which Herbst (1976) derives the following axiom: 

'The primary conceptual unit is given as a triad of distinguishable undefined components, which are 
definable in terms of one another.' 

From this axiom he subsequently derives a theorem: 

'It is not possible for a single entity or a pair of entities to exist by itself or to be definable.' 

Herbst (1976), p. 90 
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In a next step he checked to see if the systems concepts could be derived from the definitoric entities. 

This appeared to be possible by using an operational interpretation. It is not difficult to grasp the 
relevance of a similar contribution to a developing systems theory in general, and to the Socio 
Technical approach in particular. 

Ackoff and Emery published a revealing study in 1972 on the scientific-philosophical and method 
ological principles of the socio-technical approach bearing the title 'On purposeful systems'. It took 
Ackoff more than 30 years to finish the manuscript! In this book, which is an absolute must for 
methodologists, actually the insights that in the fifties and sixties proved to be usable metaphors 
from biology and cybernetics are rewritten and developed further to be applied to the STS ap 
proach. 42 meticulously formulated definitions aptly illustrate the evolution of structural princi 
ples into functional systems concepts, followed by another ten statements elaborating seven classes 
of functional systems (compare table 3). 

Insert Table 3 about here 

Thus, in an inimitable way the vital concept of the 'adaptive, purposeful system' is derived, one of 
the building stones of the STS approach. The development from closed into open system concepts 
also influences the nature of the explanatory diagrams used according to Ackoff and Emery (1972). 
These authors place the traditional positivist principle of causality, whereby the cause is both nec 
essary and sufficient for a certain consequence (deterministic relation), right opposite a new ex 
planatory diagram in which a cause, albeit necessary, is not considered sufficient (producer/product 
relation). The use of an open-system approach also affects the way in which theories are formulat 
ed, as Melcher (1975) aptly illustrates. 

'Normally, model building involves defining independent and dependent variables. One of the min 
imum logical tests of the model is whether the variables are conceptualized and measurable in in 
dependent terms. Otherwise, any relationships are tautological. The thrust of research studies is to 
determine the degree of influence the independent variables exert over the dependent variables. 
The strategy of building a systems model, on the other hand, is sharply different. The thrust is to 
define variables in relationship terms. ( ... ) The adequacy of the definitions is tested in terms of the 
degree to which useful relationships can be described. Since the entire thrust is on relationships, it 
is considered essential to build the model in these terms.' 

Melcher (1975), p. 7 
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Table 3. Seven classes of functional systems. Ackoff and Emery ( 1972), p. 29. 

FUNCTIONS OF OUTCOMES 

.... 
02 

u z 
0 

6 
4¢ 
LL 
0 
2 
È 
::::> 
~ u 

A. UNI-UNI 
One function in all 
environments 

B. UNI-MULTI 
One function in any one 
environment. Different 
functions in some different 
environments 

1. UNI-UNI 
One structure in all 
environments 

C. MUL TI-MULTI 
Different functions 
in same and different 
environments 

lA. PASSIVE 
FUNCTIONAL 

(meters) 

1B. PASSIVE 
MULTIFUNCTIONAL 

(waste emitters) 

2. UNI-MULTI 
One structure in any one 
environment, different 
structures in some 
different environments 

2A. REACTIVE 
FUNCTIONAL 

(servomechanisms) 

2B. REACTIVE 
MULTIFUNCITONAL 

(industrial robots) 

3. MULTI-MULTI 
Different structures 
in same and different 
environments 

3A. ACTIVE 
FUNCTIONAL 

GOAL-SEEKING 

. (single program automata) 
L.-----------' 

3B. ACTIVE 
MULTIFUNCTIONAL 

MULTI-GOAL-SEEKING 

(multiprogram automata) 

3C. ACTIVE MULTIFUNC 
TIONAL AND ENVIRON 
MENTALLY INDEPENDENT 

PURPOSEFUL 

(people) 



It not a simple task to find a schematic representation of such a new fundamental diagram in the lit 
erature. After much effort only one example could be discovered, i.e. Fry's variant of a system 'regu 
lated by feedback' (compare Figure 1). 

Figure 1. Fry's (1975) variant of a system 'regulated by feedback': a schematic representation of 
the basic explanatory diagram of Classical STS, p. 57 

ENVIRONMENT 

I GOAL~ RELATION H RELATION IJ 
Fry (1975) explains this diagram as follows: 

'A goal drive causes a 'determining' relationship to influence a 'determined' relationship. At the 
same time, the determining relationship is also being influenced by other factors while it simulta 
neously influences the multiple factors working on it'. 

Fry (1975), p. 57 

This kind of constructions are highly complex, but allow for both static and dynamic analyses. 

3.3 Conceptual and methodical foundations 

The period of Classical STS is characterised by the further elaboration of concepts and the develop 
ment of formal methods. As regards the basic concepts, a dear 'idiomising' occurs whereby concepts 
from systems/rigid thinking are no longer adopted unthinkingly, but rewritten and where necessary 
interpreted or simplified. In terms of methods a distinct standardisation of the approach occurs, in 
which both the content and the process of change plays a central part. We will now discuss succes 
sively the development of concepts and methods in more detail. 

From the mid sixties onwards a large number of publications further developed or refined the basic 
concepts of socio-technical systems design. An outline of these concepts can be found in Table 4. We 
shall briefly discuss these below. 

14 



Table 4. Outline of important basic concepts in the Classical STS period 

Classical STS 

- environmental uncertainty 

- directed action 

- job redesign principles 

- motivation theory of directed 
action 

- sociotechnical design principles 

- sociotechnical system 

- unit operations 

- variance control 

Emery and Trist, 1963/1964/1965/1972 
Emery, 1967/1977 

Chein, 1972 

Emery and Thorsrud 1964/1969/1976 

Susman, 1976 

Emery and Trist, 1972 
Herbst, 1974 
Emery, 1974/1976 
Chems, 1976/1987 

Cummings and Srivastva, 1977 

Emery, 1966 
Davis and Engelstad, 1966 

Engelstad, 1970 
Hill, 1971 

- On the basis of the study by Tolman and Brunswik (1935) and by using Sommerhofs (1950) sys 
tems concept of 'directive correlation' and Ashby's (1952) concept of 'joint environment' Emery 
and Trist (1963; 1964; 1965) developed an environmental typology consisting of four categories 
showing an increasing degree of complexity and unpredictability. The exploration of the environ 
ment is a logical next step in socio-technical conceptualisation. Organizations, which are regard 
ed as open systems, are indeed in a continuous relation of exchange with their environment. 
Adjusting their structure to changes in this environment is therefore essential in order to survive. 
Although this concept of environmental structure was available as early as 1963, it is considered 
as being a result from the Classical STS period in view of its centrality and further elaboration. 
Jurkovich (1974) later refined this scheme further into a system distinguishing between 64 fac 
tors. 

- Emery (1966) adopted the concept of 'unit operations' which was originally worked out in chem 
ical engineering (A.D. Little Inc., 1965), and uses it to describe the work of operators in terms of 
changes of state in the transformation process in the context of 'technical system analysis' (see 
below). 

- From an individual perspective, Emery (1959; 1963; 1964) and Emery and Thorsrud (1964) - in 
close collaboration with Davis (1957) and Rice (1958) - developed a complete series of job re- 
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design principles on the basis of the Norwegian experiments (at the Norwegian company Hunsfos 
in particular) with Industrial Democracy (compare Table 5). These 'structural propositions for 
joint optimization' were subsequently repeated in various publications (Thorsrud, 1968; Emery 
and Thorsrud, 1969/1976; Cummings, 1976; Cummings and Srivastva, 1977; Trist, 1981), and taken 
as point of departure by Hackman and Lawler (1971) and Hackman and Oldham (1976) in an al 
tered form for the development of the JDS model. 

Table 5. Detailed principles for job redesign (Emery, 1963, pp. 1-2; and Emery and Thorsrud 1976, 
pp. 15-16) 

Classical STS 

Individual level: 
- optimum variety of tasks within the job; 
- a meaningful pattern of tasks that gives to each job a semblance of a single overall 
task; 

- optimum length of work cycle; 
- some scope for setting production standards and a suitable feedback of knowledge 
of results; 

- the inclusion in the job of auxiliary and preparatory tasks; 
- tasks include some degree of care, skill, knowledge or effort that is worthy of res- 
pect in the community; 

- the job should make some perceivable contribution to the utility of the product to 
the consumer. 

Group level: 
- providing for 'interlocking' tasks, job rotation on physical proximity: 

+ where there is a necessary interdependence of jobs for technical or psychologi 
cal reasons; 

+ where the individual job entails a relatively high degree of stress; 
+ where the individual jobs do not make an obvious perceivable contribution to 
the utility of the end product; 

- where a number of jobs are linked together by interlocking tasks or job rotation 
they should as a group: 

+ have some semblance of an overall task; 
+ have some scope for setting standards and receiving knowledge of results; 
+ have some control over the boundary tasks. 

Over extended social and temporal units: 
- providing for channels of communication so that the minimum requirements of the 
workers can be fed into the design of new jobs at an early stage; 

- providing for channels of promotion to foreman rank which are sanctioned by the 
workers. 
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- From the perspective of the entire organization Emery (1967), Emery and Thorsrud (1969), Emery 
and Trist (1972), Thorsrud (1972), Herbst (1974) and Susman (1976) made a set of socio-technical 
design principles grouped by Chems (1976;1987) into a logical consistent whole and complement 
ed them (compare Table 6). 

Table 6. Outline of socio-technical design principles of Classical STS 
emphasis on process of change 

Classical STS 

- compatibility/ participant design ) 
(Emery,1974/1976;Chems,1976/1987) 

- minimal critical specification (based on Beurle, 1962) 
(Herbst, 1974; Chems, 1976/1987) 

- the socio-technical criterion/variance control 
(Emery and Thorsrud, 1969; Chems, 1976/1987) 

- the multifunctional principle/redundancy of functions 
(Emery, 1967; Emery and Trist, 1972; Chems, 1976/1987) 

- boundary location 
(Susman, 1976;Chems, 1976/1987) 

- information flow 
(Chems, 1976/1987) 

- support congruence 
(Cherns, 1976/1987) 

- design and human values 
(Thorsrud, 1972; Chems, 1976) 

- incompletion/Forth Bridge principle/double loop learning ) 
(Chems, 1976/1987; Argyris and Schon, 1978) 

- power and authority/ Admirable Crichton principle 
(Chems, 1987) 

- transitional organization ) 
(Chems, 1987) 

The simplification of concepts used here is remarkable. In the practice of socio-techmical design, 

the complex and little user-friendly design principle of 'joint optimization' is replaced by the 

concepts of 'participant design' (Emery, 1967; Emery and Trist, 1972) and 'compatibility' (Chems, 
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1976). Similarly, the new multi-functional design principle (Chems, 1976; 1987) substitutes the 

complex systems concepts of 'equifinality' and 'directive correlation'. 
- A sidetrack development is Susman's (1976) attempt to develop a motivation theory appropriate 

to the socio-technical framework. Based on a link of Klein's (1932) concept of 'object relations' 

and Chein's (1972) concept of 'directed action', Susman's 'theory of directed action' departs from 
motives such as behaviour, as actions of human beings who are considered 'purposeful system'. 

- Finally, during the period of Classical STS a more acceptable definition of a socio-technical sys 

tem is also established as being a symbiosis between a technical system consisting of equipment 

and process layout, and a social system in which people carry out the tasks: 

'A socio-technical system is a non-random distribution of social and technical components that 

co-act in physical space-time for a specific purpose.' 

Cummings and Srivastva (1977), p. 1 

This definition leaves room for both an open- and a dosed-system perspective. Moreover, it al 
lows for consideration of steady states in both social and technical systems, at different aggrega 
tion levels. 

- Elaboration of the concept of 'variance control' (Engelstad, 1970; Hill, 1971) is highly relevant to 
the development of Classical STS. Based on Herbst's (1959) concept of 'disturbance control', this 
principle of the control loop in projects was further developed and put into operation. Recently 
Pasmore (1988) has once more systematically listed a set of 'technical system design principles', 
which is largely based on this concept. 

1. 'Variances should be controlled at their source; 
2. Boundaries between units should be drawn to facilitate variance control; 
3. Feedback systems should be as complex as the variances which need to be controlled; 
4. The impact of variances should be isolated in order to reduce the likelihood of total system 

failure; 
5. Technical expertise should be directed to the variances with the greatest potential for sys- 

tems disruption; 
6. Technological flexibility should match product variability; 
7. Technology should be appropriate to the task; 
8. Inputs should be monitored as carefully as outputs; 
9. Core absorbs support; 
10. The effectiveness of the whole is more important than the effectiveness of the parts.' 

Pasmore (1988), p. 62-68 
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Table 7. Outline of the development of methods during the Classical STS period 

Classical STS 

Whole cycle: problem definition, diagnosis, plan, intervention, evaluation: 
- strategy for industrial change: "10 step method" 

(Norwegian Industrial Democracy Project) 
Thorsrud, 1966; Emery andThorsrud, 1976 

- strategy for implementation: "8 step method" 
(all organisations) Cummings, 1976/1978; Cummings and Srivastva, 1977 

- change model: "9 step method" 
(redesign situations) Pasmore, 1988 

Problem definition and diagnosis: "technical system analysis" 
- traditional variance analysis: "10 step method" 

(linear conversion processes) Engelstad, 1970 
- analytical model A: "6 and 9 step method" ) 

(linear conversion processes - continuous process) 
Foster, 1967; Hill, 1971; Emery and Trist, 1978; Pasmore, 1988 

- analytical model B: "7 step method" ) 
(non-manufacturing systems - office/ service processes) 
Foster, 1%7; Hill, 1971; Emery and Trist, 1978 

- deliberation analysis: "5 step method" 
(non-linear technical systems) Pava, 1983 

- sociotask approach: "17 propositions" 
(non-linear systems) Pasmore et al., 1978 

Diagnosis, plan for redesign en evaluation: 
- ETHICS method: "7 step method" 

(computer system design) Mumford and Weir, 1979 

Process of change: 
- participative design 

(all organisations) Emery and Emery, 1974; Emery, 1974/1976 
- participative design workshop 

(all organisations) Emery and Thorsrud, 1976; Thorsrud, 1977 
- search conference 

(all organisations) Emery and Emery, 1974; Emery, 1982/1987 
- the change process in innovative work designs 

(all organisations) Kolodny and Stjemberg, 1986 
- organizational change as a societal multi level strategy 

(all organisations and their industrial relations settings) Van Beinum, 1986 
- large scale change process in broadly based societal context with democratic dialogue as vanguard 

(all organisations) Gustavsen, 1985, 1988 

") also in Cummings (1976); Cummings and Srivastva (1977); Emery, Foster and Woollard 
(1976/1978). 
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The application of this central socio-technical concept resulted in the formulation of a so-called 
'variance control matrix'. This procedure was the first and most important formal socio-technical 

method. 

Following the conceptualisation, we shall now tum to the development of methods relating to 

Classical STS. Table 7 represents an outline of the complete range of STS methodologies distilled 
from the literature. Van Strien's so-called 'regulative model cycle' (1975;1978;1986) was used as 
criterion for division here. Within the context of this article, the analysis and (re)design will be 

given special attention. 

Insert Table 7 about here 

- The development of more formal methods of analyses began at the start of the 'Industrial 

Democracy' project in Norway. Around 1964 Engelstad applied the so-called 'traditional vari 
ance analysis' technique for the first time in the Hunsfos paper mill. Two years later this tech 
nique was repeated by the Tavistock institute in the Stanlow oil refinery of Shell UK (cf. Foster, 
1967; Emery et al., 1967; Hill, 1971). In the literature this method is known as the '9 step meth 
od', although - as Table 7 shows - the number of sub-steps varies for each author. A brief illus 
tration of the original 'variance analysis' technique can be found as a 10-step method in Table 8. 

Table 8. A brief illustration of the original 'variance analysis' technique as applied by Engelstad 
(1970) at Hunsfos during the period 1964-1967 

Classical STS 

1. Identifying key success criteria; 

2. Drawing the layout of the system; 

3. List the steps in the process in order; 

4. Identify unit operations; 

5. Identify variances; 

6. Construct a variance matrix; 

7. Identify key variances; 

8. Construct key vanance control table, 

9.Suggest technical changes; 

10. Suggest social system changes. 
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The method, which was initially developed to be applied in the processing industry, was later  
very much to the dissatisfaction of Emery and Trist (1978) - also used for the analysis of other 
(discrete production) situations and for mapping out administrative processes. According to 
Taylor (1989) the 'technical systems analysis methodology' was seldom or no longer applied in 
England after 1970, with the exception of Hedberg and Mumford (1975) and Mumford and 
Henshall (1979). The 'variance analysis' was much more widespread in other European countries 
and the United States to map out various manufacturing processes in the production sector (cf. 
Cummings and Srivastva, 1977; Pasmore et al., 1982; Taylor and Asadorian, 1985), in insurance 
companies (Taylor, 1977; Allegro and De Vries, 1979), in the health care sector (Macy and Jones, 
1976; Friss and Taylor, 1981; Boekholdt, 1981; Glor and Barko, 1982), in the service sector (Taylor, 
1978; Pava, 1983), in the development of MIS-systems (Bostrom and Heinen, 1977) and in R&D 
(Taylor et al., 1986). Although Emery had already solved the problem of non-linear processes in 
1974 by means of his 'participative redesign and search method' (compare Table 7), and al 
though Van Beinum had successfully applied this method at the technical department of Shell 
laboratory in Amsterdam, additional variants for non-linear processes were developed in the 
United States around 1980 (cf. Pasmore et al., 1978; Pava, 1983). Technical systems analysis, 
which places much emphasis on process, product and their functions in a wider whole, has thus 
made a large-scale and crucial contribution to the diffusion and recognition of Classical STS as an 
alternative to Scientific Management. 

- The development of socio-technical methods certainly did indeed go further than just the phase 
of problem definition and diagnosis. The plan for (re)design and implementation were laid down 
in 'step diagrams' (compare Table 7). An illustration of the first 10-step method can be found in 
Table 9, which represents the basic approach in Norway (Emery and Thorsrud, 1976). 
Later, this method was refined further for the entire (re)design cycle (compare Table 9: Cum 
mings, 1976/1978; Cummings and Srivastva, 1977; Pasmore, 1988). The ETHICS method (Mumford 
and Weir, 1979) deserves separate mention. This method was the first of its kind to support ex 
plicitly the design of information systems. 

Insert Table 9 about here 

- At last, the process of change also received more and more attention (compare Table 7). Partici 
pative design, workshops, search conferences and the change process itself have been elaborated 
in methodical terms (cf. Emery and Emery, 1974; Emery 1974/1976; Emery, 1982/1987; Emery and 
Thorsrud, 1976; Thorsrud, 1977; Kolodny and Stjemberg, 1986; Van Beinum, 1986; Gustavsen, 
1985/1988). 
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Table 9: The methodical approach to the 'Industrial Democracy Project' in Norway. 
Emery and Thorsrud (1976), p. 150-154 

Classical STS 

1. Establishment of a Joint Committee representing labour and management; 
2. Choice of experimental company; 
3. Systematic analysis of the company as a system and its environment; 
4. Choice of experimental sites; 
5. Establishing action committees; 
6. Socio-technical analysis of experimental sites: 

a. description of variations in inputs and outputs and sources of variations; 
b. estimation of relative importance of different variations (matrix); 
c. description of formal organization; 
d. analysis of communications network; 
e. base-line measurement of (dis)satisfaction; 
f. analysis of wage and salary system; 

7. Description of company policy; 
8. Formulation of program for change, containing: 

a. multi-skilling of operators; 
b. developing measures of variations and data analysis methods for control 
by operators; 

c. attachment of local repair men; 
d. institutionalising of meetings; 
e. training of foremen; 
f. design and introduction of new bonus arrangement; 

9. Institutionalisation of a continued learning and organisational change process; 
10. Diffusion of results. 

In an attempt to briefly summarise the method of Classical STS, Taylor (1989) developed a 'master 

procedure', which is represented in Figure 2. The separate place assigned to the analysis and design 

techniques can be clearly recognised here. 

Insert Figure 2 about here 
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Figure 2. A schematic representation of the Classical STS method. Taylor (1989), p. 28 
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Table 10. An impression of socio-technical projects carried out during the Classical STS period until 1980 

Year Company name Type of company Department City, district Country Authors 
1962 Philips Television factory Assembly Eindhoven Netherlands Van Beek (1964) 
1962 PCGD Post giro Current account The Hague Netherlands Van Beinum (1963) 
1964 Huns(os Paper mill Chemical pulp Vennesla, Kristiansand Norway Emery and Thorsrud (1969/1976); Engelstad (1972) 
1964 Christiana Spigerverk Steel industry Wire drawing Oslo Norway Marek et al. (1964); Emery and Thorsrud (1976) 
1964 can Aluminium Aluminum factory Sheltered experiment Arvida, Kingston, Ontario Canada Archer (1975) 
1964 Coras lompair Eireann Transport company Bus service Dublin Ireland Van Beinum (1966) 
1965 Akcan Aluminium Aluminum factory Reduction division Arvida, Kingston, Ontario Canada Gagnon and Blutot (1969); Chevalier (1972) 
1965 Nob Domestic appliances Electrical panel heaters Trondheim Norway Thorsrud (1970); Emery and Thorsrud (1976) 
1965 Philips Audio/Video Assembly Eindhoven Netherlands Does de Willebois (1968) 
1965 PCGD Post giro Punch centres Leeuwarden/Tilburg Netherlands Van Beinum, Van Gils and Verhagen (1968) 
1966 Northern Electric Advanced devices Montreal, Ottawa Canada Gabarro and Lorsch (1968) 
1967 Shipping Merchant ships Norway Roggema (1968); Herbst (1971) 
1967 Shell Oil refinery Microwax plant Stanlow, Cheshire England Burden (1972/1975); Emery et al. (1967) 
1967 Norsk Hydro Processing industry New Fertilizer plant Heröya, Porsgrunn Norway Bregard et al. (1968); Gulowsen (1974) 
1968 General Foods Dry dog food factory New plant design Topeka, Kansas USA Ketchum (1975); Walton (1972/1977) 
1968 Coming Glass Works R&D department Medfield, Mass. USA Beer and Huse (1972) 
1968 Shell Oil refinery Highly automated plant Teesport England Hill (1971) 
1969 KNTU Textile industry Spinning mill Bamshoeve Twente Netherlands Allegro (1971) 
1969 Philips Television factory Assembly Eindhoven Netherlands Den Hertog and Kerkhof (1973) 
1969 Saab Scania Carrossery factory Grinding bodies Trollhättan Sweden Karllson (1979); Logue (1981) 
1970 Orrefos Glass Works Polishing Sweden Agurén and Edgren (1980) 
1970 Fokker Aircraft factory Dordrecht Netherlands In 't Veld (1984) 
1971 Saab Scania Engine factory Saab 99 motor-ass. Södertälje Sweden Norstedt and Agurén (1973); Agurén and Egren (1980) 

t) 1971 British Oxygen Welding equipment/ Bletchley England Burbidge (1979) p 
Heating equipment 

1972 Secours ARD Insurance Paris France Pion et ( 1979) 
1972 Ollivetti Components factory lvrea Italy Butera (1975) 
1972 Sherwin. Williams Paint factory Automotive coating plant Richmont, Kentucky USA Poza and Markus (1980) 
1972 Bang en Olufsen Audio- Video Pick-up assembly Stuer Denmark Larsen (1979) 
1973 General Motors Automobile factory Assembly division Tarrytown, New York USA Walfish (1977); Rundell (1978) 
1973 General Motors Automobile factory Fisher Body plant Grand Rapids, Mich. USA Robison (1977) 
1973 General Motors Automobile factory Entire concern Detroit, Michigan USA Miller (1978); Landen (1977/1978) 
1973 Volvo Automobile factory Car assembly Kalmar Sweden Agurén et al. (1976/1984) 
1974 Philips Machine factory Tool department Eindhoven Netherlands Alink and Wester (1978) 
1974 ESAB Welding equipment Semi-automatics shop LAxa Sweden Agurén and Edgren (1980) 
1974 FI±kt AB Ventilation equipment Production Ljungarum Sweden Agurén and Edgren (1980) 
1975 SEMA Pension fund Executive services Paris France Lefebvre and Rolloy (1976); Legros (1976) 
1975 Philips Machine factory Mechaniscal workshops Eindhoven Netherlands Hertog and Wester (1979) 
1975 Shell Chemical plant Polypropylene plant Samia, Ontario Canada Davis and Sullivan (1980); Halpern (1984) 
1975 Centraal Beheer Insurance company 'Life' department Apeldoorn Netherlands Allegro and De Vries (1979); Glas (1980) 
1976 Rolls Royce Automobile factory Engineering works Derby England Mumford and Henshall (1979) 
1976 Tannoy Audio Accounting Coatbridge Scotland Weir (1980) 
1977 Trebor Sharps Audio Loud speaker department Woodford England Birchall et al. (1978) 
1977 SEB.Pyrenées Domestic appliances Computer department Lourdes France Grenier (1979) 
1978 Siemens Pneumatic control Karlsruhe BRD Schlitzberger (1978) 

equipment 
1979 Sulzer Turbine paddles Winterthur Switzerland Warnecke and Lederer (1979) 



3.4 An impression of projects 

During the Classical STS period many hundreds of socio-technical projects were carried out, both in 
so-called 'greenfield' sites (new factories and offices) and in redesign situations. A schematic repre 
sentation of studies published during this period can be found in Table 10. Some forty-five studies 
originating from thirteen countries have been selected from the literature, on the basis of complete 
ness of the categories used (starting year, company name, type of company, department, city/ dis 
trict, country and reference). All studies were carried out before 1980. 

Insert Table 10 about here 

Looking at this table, we observe that the Socio-Technical Design Paradigm of organizations is ex 
tremely widespread, both in terms of geography and in terms of company type. It should be empha 
sised here that this is just a small pick from the various projects launched during the period of 
Classical STS. 

3.5 Critical evaluation 

Now, what exactly are the results of the 'normal research' period of Classical STS? In order to an 
swer this question we had another look at the literature, particularly the voluminous review of 
Pasmore et al. (1982), which encompasses some 134 socio-technical experiments until 1980, including 
the projects evaluated earlier by Friedlander and Brown (1974), Srivastva et al. (1975), Taylor 
(1977), and Walton (1979). The results are summarised in Figure 3. 

- Although the design criteria listed in Figure 3 are usually applied in specific combinations, it 
clearly illustrates that the formation of semi-autonomous groups and the induction of employees 
to new tasks are most popular in the 134 projects examined. An important point of criticism is 
therefore that despite the ideal of 'organizational choice' it is remarkable how often the 'one 
best way' solution of the semi-autonomous group is turned to in actual practice. Pava (1983) is one 
of the few exceptions here. In particular the automatism with which this happened time and 
again sparked off a great deal of criticism, from both the inside (cf. Kelly, 1978) and the outside 
(cf. Hackman, 1981 ). The socio-technical type of organization is thus given the character of a 
'trick', a 'deus ex machina', an 'off-the-shelf' solution (Pava, 1986). 
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Figure 3. The use of 18 socio-technical (re)design criteria in 134 reported projects. Pasmore et 
al. (1982), pp. 1192/1193 (This figure has been integrally borrowed from Pasmore, 
1988, p. 104.) 
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18 Peer Review (3%) 

- Another aspect coming to the fore in Pasmore's et al. (1982) study is that almost exclusively 

successful projects are reported in the literature, making mention only of those output indicators 

which had shown improvements. However, more than half of the studies that mention improve 

ments regarding all output indicators evaluated (productivity, costs, absenteeism, employee 

turnover, attitudes, safety, and quality) introduced the semi-autonomous group as form of organi 

zation. 
- In this connection Wall et al. (1986) observe that few of the research designs applied allow for 

causal deductions and that the research designs cover too limited a time span. A longitudinal 

study performed by the authors mentioned above themselves showed that at the micro level the 

formation of autonomous work groups in a greenfield situation has a very specific effect on the be 
haviour and attitudes of colleagues. Although intrinsic satisfaction increases, intrinsic work mo 

tivation, performance and attitudes do not show a noticeable increase! The advantages were said 

to concentrate one-sidedly on organizational level. Kelly (1978) more or less shares this view 

when he states that the principle of 'joint optimization' at Tavistock led to more intensified 

labour more than once. Rather than adapting the technical system, the social system was 

changed one-sidedly, which eventually resulted in a heavier work load and higher work pace. 
In their review of 30 years STS Pasmore ct al. (1982) also draw the conclusion that on balance 
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only little was contributed to technological innovation. As Figure 3 shows, only 21 out of the 134 
studies examined made mention of changes in the technical system. Thus, machine design and 
process layout were apparently considered - in spite of all good intentions - unchangeable much 

more often than was to be assumed on the basis of the socio-technical design philosophy. The 

Volvo Kalmar plant is probably one of the few really favourable exceptions here. 

- Moreover, according to Kelly (1978) a large number of socio-technical projects involve an increase 
in financial remuneration. In his view observed improvements might be attributed especially to 

this. The study by Pasmore et al. (1982) provides some insight into the actual use of wage in 

creases, at least insofar as this aspect was reported. Looking at Figure 3 we see that Kelly's ob 

servation should be somewhat put in perspective: in only 22% of the successful studies the remu 
neration system altered. 

- Finally, we would like to point to the methodology used in the projects, which was of course 

much criticised. According to Cummings et al. (1977) socio-technical studies generally score badly 

in regard to internal and external validity. The necessity to operate in field situations with the 
associated restrictions is undoubtedly to blame for this. However, this point of criticism too 

should be put into a broader perspective. Already in the early sixties 'hard' field experiments 

were carried out in the Netherlands, complete with experimental and control groups, as well as 

pre- and post-measurements (cf. Van Beinum, 1963; Van Beinum et al., 1968). Nevertheless, quasi 
experimental designs (Campbell and Stanley, 1966; Cook and Campbell, 1976) could be applied 
more often. Although this is sometimes in contrast with the objective of organizational change, 
Cummings et al. (1977) provide some suggestions to improve on the research itself: 

1. 'Assess whether and to what extent the treatment took effect; 
2. Use multiple measures where possible; 
3. Use unobtrusive measures where possible; 
4. Seek to avoid changes in instrumentation; 
5. Where the selection of experimental and control groups on a random basis is not possible, the 

use of a control group - even a unmatched or non-equivalent control group - represents a consid 
erable improvement in design; 

6. Avoid bias in the choice of groups, and especially avoid the selection of experimental or con- 
trol groups because they manifest some characteristic to an unusual degree; 

7. Use statistical tests in order to eliminate the threat from instability; 
8. Collect time series data; 
9. Protect the experiment; 
10. Record all occurrences and circumstances that might reasonably be expected to pose a threat 

to internal and external validity, or would otherwise qualify the findings.' 

Cummings ct al. (1977), p. 703-706 
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However, since socio-technical research is operating at the crossroads of different parties of inter 

ests, as pointed out above, the question remains whether scientific interest of thoroughness and 
well-considered choice - as put forward in points 2 through 8- always and completely corresponds 

with the various practical business interests. 

In attempting to 'de-mythologise' classical STS and simultaneously putting it into the broader cul 

tural context of social architecture, Van Beinum (personal communication, 1989) pays attention to 
central points of confusion, summa rised in the following three statements: 

- 'Socio-technical systems design is used as a tautology: all work organizations have the charac 
teristics of some socio-technical system, both those that function well and those that are ineffi 
cient. It is thus a tautology and therefore it makes no sense to state that work systems should be 
designed as socio-technical systems; 

- The socio-technical concept is used as a 'straw man', i.e. it is a metaphorical way of speaking. 
Socio-technical systems thinking is the core of a conceptual strategy. It is a method whose aim is 
to map out the interdependencies between a social and a technical system; Tavistock never pre 
sented it as a theory. By elevating the socio-technical method to a theory, and subsequently la 
belling it a bad theory, one follows the disastrous route of non-argumentation with Don Qui 
chotte-like characteristics. In addition, one also discourages the use of a perfectly suitable 
method; 

- Socio-technical systems design is used in such a way that it is given the meaning of 'misplaced 
concreteness'. STS is applied correctly when the socio-technical systems characteristics of work 
organizations are mapped out by means of STS, that is to say as a descriptive and analytical 
model that can be used for design purposes in a much broader and different context. However, if 
the logic of socio-technical analysis is identified with the logic dealing with organizational 
change, and as a result if it is used to understand and handle processes of organizational change 
and learning, one becomes the victim of the 'deception of inappropriate concreteness'. This causes 
the most critical form of confusion, whereby two different realities are mixed up. The process of 
cultural change - which is the core of the radical conversion from the old to the new organiza 
tional paradigm, which is based on the design principle of 'redundancy of functions', can neither 
be merely understood, nor just be led by the socio-technical systems way of thinking. This will in 
evitably lead to a form of 'social engineering', which implies that we reduce the subject to object. 
Despite our good intentions we then throw away the baby with the bath water.' 

Personal communication with Van Beinum, 1989 

The above misconceptions are described as simple ideal types. In reality they occur in numerous com 
binations, varieties and gradations. The socio-technical way of thinking has developed in the 
course of time into a subtle approach which extends far beyond the original method. Nevertheless 
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it does happen that the way of thinking described in the misconceptions are inherent in the ad 
vanced design approach as assumptions (which are not visible at first sight) (Van Beinum, 1990). 
In addition, there is the controversy over technology and organizational structure. According to Van 
Dijck (1981) this also concerns a tautology, because the system-theoretically founded technology 
concept of classical STS includes some organizational-structural characteristics. 
Finally Cooper and Foster (1971) state that the socio-technical approach has been one-sided in ex 
ploring the concept of 'organizational choice', while Pasmore et al. (1982) state that classical STS 
has become eclectic. 

- In terms of concepts there are more points of criticism, for example Van der Zwaan's (1975) re 
proach mentioned previously regarding the fact that classical STS had refrained from giving a 
precise definition of central concepts. Moreover, no-one has ever made a good distinction between 
the analytical and the action models. According to Van der Zwaan analysis of norms, values and 
structure of the social system is also lacking. Finally, the available knowledge is too fragment 
ed. In his view a good handbook on classical STS has never been published. 

- According to Pava (1986) the socio-technical approach is decaying. The concepts that were con 
sidered revolutionary at one time, have now become 'old-fashioned', while also in methodical 
terms one got bogged down in the conventional '9 step method', which was initially designed and 
meant for linear work processes. The above-mentioned author was one of the few in the eighties 
who formulated an alternative to non-linear work processes under the title 'deliberation analy 
sis', although in Emery's view (1974) this was strictly speaking no longer necessary (compare 
Table 7). 

- From the Netherlands comes the reproach that the system theoretical basis of classical STS has 
not been adapted to new insights on time. As a result, the concepts are static and logically incon 
sistent. For a more detailed discussion of this fundamental criticism, see Modem Socio-Technical 
Systems Design (Van Eijnatten, in preparation). 

4 Summary 

This paper discusses the development of classical socio-technical systems design. On the basis of 
the literature a personal reconstruction was provided of the origin, development and elaboration of 
the socio-technical design paradigm of organizations. The development of Dutch STS is discussed in 
more detail elsewhere. Although Dutch STS is based on classical STS, it developed into an autono 
mous integral design approach in the course of the seventies. This paper concludes with a brief list 
of references with regard to classical socio-technical systems design. A more extensive bibliography 
is published elsewhere (Van Eijnatten, 1990). 
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