
Chapter 9 

TECHNOLOGICAL CHANGE AND SUBCULTURES 

9.1 INTRODUCTION 

In this chapter some underlying patterns of the social context in which techno­
logical change takes place in a corporation will be analysed. It is possible to 
discern some significant social clusters or categories, as distinguished from signif­
icant actors and individuals in key positions. The observations will be presented 
in the framework of subcultures as identified among people engaged in science 
and technology and marketing in the corporations studied. 

The vagueness of a concept and the use of a concept as a kind of residual 
explanation often go together and the concepts of 'culture' and 'technological 
change' are frequently used in this way. 

Here the term 'culture' will be dealt with in its sociological meaning. In a stan-
dard textbook in social psychology, one reads the following definition of culture: 

The pattern of all those arrangements, materials or behavioral, which have 
been adopted by a society as the traditional ways of solving the problems of 
its members. Culture includes all the institutionalized ways and the implicit 
cultural beliefs, norms, values and premises which underline and govern 
conduct. (Krech et al. 1962, p. 380) 

As to the 'subculture' concept, simply speaking a subculture is 'a culture within 
a culture'. It should be noted that the term subculture has some overtones of de­
viant behaviour and inferiority. These are not intended here. The word will be 
used in a strictly neutral sense, although it may involve 'deviant behaviour', a 
term which should also be interpreted in a neutral sense. 

Increasing professionalization in industrial society not only accompanies an in­
creasing fragmentation of knowledge and responsibilities, but also tends to create 
interprofessional barriers to communication and co-operation. A specialized oc­
cupational perspective in science and technology may, on one hand, contribute to 
technological development. On the other hand, 'disciplinarian imperialism' and 
competition among professions in colonizing areas of inquiry may arise. In par­
ticular, conflicts will arise from beliefs in the existence of an indisputable tr�th or 
from beliefs in the unification of science through reductionism. 

It is natural that each profession characterizes its professional to some extent. 
However, differences in individual behaviour do not have to be strongly pat­
terned according to different professions, and in some cases it may be exag­
gerated to talk about cultural differences between professions. Moreover, profes­
sions and individuals change and differences may be smoothed out. However, 
when differences of a cultural nature arise (i.e., differences in basic elements such 
as beliefs, norms and language) there is often little awareness and understanding 
of the causes and effects of such differences. Moreover, to use an anthropological 
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analogy, there does not seem to be any breed (or profession) of investigator who 
is able to 'travel' among subcultures in the contemporary industrial society, and 
who can thereby gain and diffuse cross-cultural understanding. 

9.2 EMPIRICAL FINDINGS 

9.2.1 Subcultures within science and technology 

9. 2.1.1 Pharmaceutical industry

Within the pharmaceutical industry there has been a transition from chemistry 
orientation to biology orientation during the last few decades. This transition 
means that recruitment patterns have changed in favour of biologists, phar­
macists, pharmacologists and people from other medical sciences. It has also 
changed the status and power of chemists. To a large extent they used- to be 
'generators' in R&D, and their thinking and attitudes about the biological impact 
of chemical substances dominated in large parts of the pharmaceutical industry. 
Today, biological concepts and principles have 'taken over', while the chemists' 
role has been geared towards synthesis. The transition is also said to have 
brought new ethics and a value orientation to the pharmaceutical industry. The 
former engineering approach to, and traditional economic value judgement of, 
new pharmaceuticals have to some extent been superseded by the professional 
ethics and values among physicians, pharmacists and pharmacologists. 

The pace and extent of this transition have not been homogeneous throughout 
the pharmaceutical industry. Some corporations, such as Astra, re-oriented 
early, while others still are 'chemistry-oriented'. A partial explanation of why dif­
ferent corporations are in different stages of transition may be that the corpora­
tions have had different roots in the chemical industry. Some of the large phar­
maceutical corporations diversified on a chemical basis early. Others, like Astra, 
have been in the pharmaceutical industry throughout. 

A second, apparently crucial, part of the explanation is the succession of cor­
porate managing directors and their thinking and behaviour. To break the in­
fluence of an established professional subculture in a corporation seems to re­
quire sustained efforts from the corporate managing director in concordance with 
changes in the professional power structure and recruitment and promotion pat­
terns. Historical evidence (not only from Astra) support this proposition. At 
Astra several factors were concurrent, and these can only be briefly accounted for 
here. Investigations in the 1950s pointed in favour of R&D and internationaliza­
tion and the location of subsidiaries close to medical schools; communications 
with external medical expertise paved the way for a transition. The corporate 
managing director played a role in this stage as well as in later stages, when 
recruitments and other investments had to be made and the R&D along the new 
lines had to be protected from established professionals in the rest of Astra. Peo­
ple at Astra-Hassle (where a pharmacist was the R&D manager) were treated as 
non-professionals and parochialists for a long time. It is interesting to note that 
the corporate managing director did not influence the choice of R&D lines as 
long as they were consistent with the new overall orientation. (In fact, these lines 



were rather randomly established. If the sequence of initial contacts, advice, 
minor successes and failures had been slightly different, probably Astra-Hassle 
would have been working along entirely different lines today.) One may add that 
the new professional subculture probably also was strengthened by the struggle 
against established professionals. Although 'the new professionals' received pro-
1:ection and support from the corporate managing director, this was of a non­
p,,.,f..::ssional nature, and they had to prove their case to 'the old professionals'. 

A third factor in explaining the pace of a transition of this kind is the recruit­
ment situation. In the case of Astra-Hassle, recruitment took place at a recently 
formed medical school, and it was therefore a new generation of academic re­
searchers with which Astra-Hassle came in touch. They were not strongly in­
fluenced by the traditional values among academic medical researchers that 
research in industry is 'dirty'. In this respect the pharmaceutical industry, as well 
as many other sectors of industry, had to face the cultural values and beliefs of 
academic researchers, especially talented ones. Thus, there was both external 
and internal resistance, and the pace of transition was influenced by the way this 
resistance was managed. An inadequate supply of talented biologists was lower­
ing the pace of Astra-Hassle. Routes of action employed by corporations in 
similar situations are to broaden the recruitment base to adjacent disciplines 
(such as chemistry in this case) or other countries (as with Philips), or alterna­
tively to retrain internally. Thus, the connection to graduate education and uni­
versity R&D is strong, not only in terms of supply but in terms of subcultural 
formations, which create barriers to transitions both inside and outside the in­
dustry. 

In this case it is justified to talk about a transition from dominance of one pro­
fessional subculture to dominance of another with respect to R&D and tech­
nology. Naturally, many internal and external factors of varying generality 
influence such a subcultural transition in a corporation or an industry. Further­
more, the transition is incomplete in a corporation, and the interpretations of 
what has happened and where one stands in the corporation in turn are affected 
by differences in thinking and perspective among people involved. 

9. 2.1. 2 Raw-material based industries

Raw-material based industries constitute large and traditional parts of Swedish 
industry. Traditionally, at Boliden authority and status have surrounded people 
engaged in mining and production operations. Recruitment and promotion to 
leading management positions have favoured mining and production people. 
People engaged in chemistry related to the marketing side have experienced scep­
ticism from other professionals. The securing of raw-material sources and plant 
capacity has been perceived as more crucial to business than marketing opera­
tions, integration forward and product or environmental R&D. Long-range 
planning and risk taking traditionally characterized mining people, but selective 
attention to sources of uncertainty has favoured the opening of mines and in­
vestments in new plants rather than new business ideas or concern about 
technological side effects. The mining and metallurgy professionals identify 
themselves with the corporation as a mining corporation and beliefs about what 
business they are in, what customer problems to solve, what parameters to judge 

product quality on, etc. are affected by their knowledge about mmmg and 
metallurgy. In the words of an interviewee, 'There has been an unwritten policy 
to stop at the pure metal.' 

The metals in the ores of Boliden are chemically bound to sulphur. When new 
technological possibilities to utilize the sulphur content emerged, it took time 
before attention was paid to this development in influential circles and action ini­
tiated. An acquisition in the heavy chemicals and fertilizer industry came about 
in 1963. Recruitment and promotion to leading management positions have 
favoured mining and production people. However, the promotion of 'a mining 
man' to top manager of the acquired company was made partially with the inten­
tion that he should learn the chemical side and be able to 'lift it up' in balance with 
mining and metallurgy. 

In this case a professional subculture has been connected to a segment of a 
refinement chain. Integration forward has required new professionals such as 
chemists and marketing people and the confrontation with several new sub­
cultures. The main route to forward integration ha� been acquisition of com­
panies. Thus, the company subculture in acquired companies also is involved in 
the transition. 

9. 2.1. 3 Engineering industry

The engineering industry constitutes another large part of Swedish industry. 
Alfa-Laval provides several examples of subcultural change, although not drastic 
ones. In the 1960s the new corporate managing director changed recruitment 
and internal competence in favour of economists, administrators and marketing 
people. Alfa-Laval earlier had a high proportion of engineers, and clashes oc­
curred between graduate engineers and economists, who-by the way-were and 
are educated in different types of universities. Perceptions of problem prior­
ities ('what the company really needed', etc.) differed, and gaps in competence 
were mutually seen as causing mistakes and failures. Agreement could sometimes 
not be reached that failures actually were failures, at least not that they were 
'failures in the long run'. Incidentally, this conflict superseded the social stratifica­
tion between graduate engineers and technical college engineers. However, the 
subcultural change did not run as deep through the corporation as the one at 
Astra. 

A simultaneous transition in Alfa-Laval from 'component thinking' to 'systems 
thinking' took place in the 1960s. On the level of post-rationalization such a tran­
sition may sound artificially related to subcultures in the corporation, but in fact, 
the connections are deep. Massive but selective attention was directed to concrete 
components such as separators, milking machines and heat exchangers. The 
traditional competence was centred around these components, and so was the 
stock of problems and the improvements that were called for. To introduce and 
base technological development on such abstract concepts as systems and func­
tions took time, and 'systems thinking' diffused slowly and heterogeneously in the 
corporation. 'At a conference as late as 1966, it was discussed whether or not we 
sold components or systems'. Moreover, a higher degree of a systems nature in 
technological development and marketing involves more competence and profes­
sionals. Partly for this reason, partly because of trouble with products and pro-



cesses and partly because of general advancements in science and technology, 
new technologies became relevant for Alfa-Laval during the late 1960s. The 
mathematics in the corporation was modernized at the same time as computers 
came into use. Because of this a temporary conflict emerged between, on one 
hand, empiricists and established mathematicians in the corporation and, on the 
other hand, mathematicians with a background in operations research and com­
puters. Furthermore, automation technology based on electronic rather than 
mechanical components rose in relevance to the corporation. Alfa-Laval was slow 
to embark upon this general line of technological development. The slow pace 
was due partly to the dominance of mechanical engineers, partly to conflicts. A 
turning point occurred when a foreign subsidiary jumped off the corporate line' 
and started to buy and develop independently. A re-orientation in the corpora­
tion followed, and a competence in electronics was built up. Conflicts between 
professionals remained, however, and different ways of solving problems in pro­
cess control and automation persisted. As a response, an independent organiza­
tional unit for automation technology was created in · 1974, but the new 
technology has had difficulties in gaining acceptance within older parts of Alfa­
Laval. 

Generally speaking, the transition from mechanical to electronic solutions for 
engineering problems is usually well documented. The pace and extent with 
which this transition has taken place, have largely affected the competitive posi­
tion. Many factors have been involved in specific cases, but professional sub­
cultures have played a large role. The frames of perception are different in 
mechanical and electronic engineering and they give rise to different ways of 
solving technical problems. As a matter of course, people also identify themselves 
with their solutions, emotions and conflicts are built up, managers involve 
themselves more and more, anxiety about changes in power based on com­
petence arises, informal coalitions are formed, etc. The traditional influence and 
status of mechanical design engineers were not voluntarily abandoned or shared, 
partly since it was not in their own interests but partly also because these 
engineers did not think it was in the interest of anybody. The latter point is 
representative of a professional subculture. Its shared values do not just encom­
pass the survival of the profession but also the value of the profession to others 
(the corporation, industry, society). 

Regarding Alfa-Laval, more representative cases are provided. The products 
and strategy of the corporation have brought it in contact with various other 
disciplines within chemistry, biology and agriculture. Again, the pace of the use 
of such competences was slowed down by traditional problem-solving behaviour, 
although no clashes or deep-running transitions or conflicts occurred. As a tradi­
tional manufacturer of machines and components in various processes, including 
food processing, Alfa-Laval had experienced successes largely based on trial and 
error methods. When ambitions towards systems technology emerged at the 
same time as the complexity of customer processes increased, mechanical 
engineering and problem solving by trial and error became inadequate. Product 
trouble and customer complaints may aid in pointing out such inadequacies, but 
the usual response is then to apply or marginally expand the existing competence 
and to 'search locally' for solutions. A global search, if one is initiated, cor-

responds to the hiring of a new kind of professional.' This has been done gradu­
ally by Alfa-Laval, but it still has to amalgamate new values, frames of perception 
and professional norms. The food and agriculture sector of industry provides a 
slight parallel to the pharmaceutical industry in this respect, in that veterinarians 
and agronomists are said to be in the position to bring in new values among 
engineers and economists, just as medically trained personnel did in the pharma­
ceutical industry. 

9. 2.1. 4 Forestry

As can be seen from the above, there are several examples of how biologists have 
diffused in to different sectors of industry. Iggesund provides another example. 
Within forestry there has been a period of dominance by mechanical engineers. 
The selective attention to certain advantages of scale and ignorance of some long­
term biological side effects promoted the development of forestry machinery and 
methods that later on called for biological competence. Mechanical engineers 
could more easily demonstrate benefits of their way of conducting operations and 
gained management support. The 'success' of this demonstration hinged not only 
upon management preferences for short-term corporate economy but also on dif­
ficulties to perceive, assess and understand possible side effects of a biological 
nature. Biological 'thinking' had only penetrated the industry marginally except 
for certain specific tasks. Contributing factors to the slow pace in the change of 
frames of perception of managers and engineers were, moreover, the delay in 
biological effects and the continuous character of technological change: 'Con­
tinuous development is not so easily noted'. 

Thus, problem solving by a familiar approach appears to involve an under­
estimation of risks. The opposite also seems to hold, that is problem solving by an 
unfamiliar approach involves an overestimation of risks. For example, one 
response by Iggesund to scarcity of timber was to transplant a fast-growing Cana­
dian pine. Top management perceived the experimental procedure by which this 
type of tree was introduced as a strategic decision involving high risks, while 
biologists perceived the decision making as a sequence of 'ordinary' decisions. 

9. 2.1. 5 Formation of generations

The formation of generations within a professional discipline should be con­
trasted with the formation of subcultures. As advances in science and technology 
proceed and environmental changes occur, professional thinking and behaviour 
are naturally changed. Sometimes these changes are accommodated within a 
discipline, sometimes a differentiation of disciplines occurs. A renewal process 
within a discipline is sometimes not only markedly wave-like but also connected 
to a new generation. For example, within electrical engineering there have been 
transitions from vacuum tubes to transistors, from electromechanics to elec­
tronics, and from analog to digital technology. Philips has experienced such tran­
sitions and difficulties with differences in fundamental thinking between older 
and younger engineers. Within KemaNobel four epochs of chemical R&D may 
be discerned. The fourth and present one concerns polymer technology, while 
earlier there were 'old carbide engineers'. 

Transitions between generations take place at different paces and extents in in-



dustry just as in the case of transitions between disciplines. However, changes 
among professionals in the corporation due to -on the one hand -changes be­
tween professional disciplines, and-on the other hand-changes within them, 
differ in one respect. The latter 'within changes' constitute more of a true transi­
tion, while the 'between changes' generally mean just a transformation of the 
mixture of relationships. However, the conceptual boundaries determining 
'within' and 'between' are vague, which is shown by the presence of many names 
for disciplines and professions. 

A word of caution is appropriate here. Changes within a discipline or profes­
sion may be so gradual c;1.nd may not involve value changes deep enough to justify 
the term 'subcultural change'. Moreover, a subcultural change does not by defini­
tion require that new people supersede old people, although such a change is also 
often involved. Finally, subcultural changes by generation shifts are to be 
distinguished from a new group of people who just have a cohesive pattern of 
thinking and behaviour. 

9.2.2 Subcultures within marketing 

First, one should note that marketing people are not to be identified as non­
technical professionals. In fact, several corporations have a high density of 
technically trained people in their marketing departments. This situation may 
result from a perceived necessity to have it that way and deliberately strive for it, 
as for instance at Alfa-Laval and SKF, while in some industries and corporations 
it seems to result rather from an attitude that marketing may be handled by 
technologists as well. 

Except for the general categories economists and engineers, subcultures 
among marketing people seem to be more weakly associated with the structure of 
professional education than was the case among science and technology people. 
One should note, however, that education in marketing is not so well developed 
as education within science and technology. 

Thinking and behaviour among people involved in marketing are naturally in­
fluenced by the thinking and behaviour of customers as well as by the thinking 
and behaviour within their own corporation around the products sold. This in­
fluence from external communication does not seem to breed subcultures to the 
same extent as does the external communication of corporate science and tech­
nology professionals. 

9. 2. 2.1 Producer and consumer markets

Concerning marketing on producer and consumer markets, several corporations, 
such as KemaNobel, Philips and Volvo, are working in both kinds of markets, 
often with very much the same basic technology. One crucial feature is the 
competence of customers as professional buyers. With competent customers it is 
possible to foster a technological development with the aid of mutual communica­
tions and similarities in language and value. Under such circumstances 
marketing people are used to reduce uncertainty and distribute risks in the 
seller-buyer interface by mutual communications in a professional language con­
cerning values of technical and economic performance. In consumer markets, or 

rather in markets with non-professional buyers, marketing people tend to place 
emphasis on the perceptual, cognitive and emotional behaviour of the customer 
in the buying process rather than on assessment of improvements in customer 
economy. 

Both types of marketing behaviour may be 'need oriented', but for the latter 
type greater attention is paid to 'irrational' needs and weaknesses in consumer 
behaviour. Moreover, customers -and sometimes competitors -in consumer 
markets are often numerous and unstructured. Many factors on this type of 
markets create thinking and behaviour about technological development and 
beliefs about consumer behaviour and needs that differ substantially from those 
of marketing in producer markets. This is reflected in different traditions in 
doing market research. 

There have been many failures in diversifying into consumer markets without 
previous knowledge about that type of markets. Naturally, economic and other 
circumstances are important, but also past experience, beliefs, and attitudes, 
which sometimes prove to be markedly ·inadequate. Often too high a value is 
placed on advanced technology to solve customer problems, which is not com­
patible with customer preferences. Within the corporation one commonly ex­
plains it in terms of 'being ahead of time', 'immature markets', or plain stupidity 
of customers. It is, however, a question of how to compromise between, on one 
hand, the company's perception of customer problems and 'rational' ways to solve 
them and, on the other hand, the way customers perceive their situation. At Alfa­
Laval 'profitability for the customer' as a basic aim has been questioned on these 
grounds. To sell barn equipment to farmers involves buyer competence and 
behaviour that is far from always aligned with customer economy and profitabil­
ity. For some chemical products it is 'more a matter of selling the can than its con­
tent'. Cars, clothes and home appliances sell to a varying extent on appearance in 
combination with performance. For a science and technology professional with 
his training in analytic thinking, it is hard to understand customer concern about 
microwave ovens. 'There has been no proof is a common statement concerning 
possible side effects outside the fiel.d of a professional. Curiously enough, one 
sometimes encounters a confusion among science and technology professionals 
about the difference between unproved and disproved factors. Even if this issue is 
settled, an attitude often remains that the burden of proof rests mainly on the 
customer or bodies that are distrustful or frightened about risks. 

9.2.2.2 Military markets 

Related to marketing on producer markets is marketing of military products. 
The culture in this seller-buyer interface is well developed and highly important 
on a global level. The notion of the 'free' world ranged against evil powers has 
been fostered in the military-industrial complex in Western countries. The peo­
ple at Volvo Flygmotor engaged in aerospace technology for military purposes 
point out the remarkable openness in Western countries concerning science 
and technology. Sweden is officially neutral but is considered to be Western­
oriented, which is beneficial for Volvo Flygmotor in the development of United 
States technology. There are, to a large extent, shared values and beliefs among 
businessmen, military people, R&D personnel and governments about the 



necessity ot detendmg the pol!t1co-econom1cal system with a technology-intensive 
defence. Admittedly, some businessmen do not care-at least not very much-as 
long as they can sell; some military people entertain the idea of a labour-intensive 
defence; some R&D personnel may not consider it as part of their responsibility 
to question the values, or they become reconciled to them, and some people in 
government circles clearly express different opinions. Moreover, local authority 
interests and labour union interests often tie themselves to the interests of the 
military industry, at least in the short run 'until alternate production may be 
secured'. Despite many variations in ideologies and adaptations to situational 
logic, military technology is further developed, and this development takes place 
in a context that encompasses two basic cultural phenomena, namely collective 
pride and collective anxiety. 

To explain some of the cohesiveness of the military culture, one may point to 
the long tradition, the ties to national culture, the military educational system, 
the organizational system and the instrumentality of collective anxiety and pride 
as well as of secrecy. In the interface to industry there is much professional educa­
tion, many extensive studies and a considerable amount of research concerning 
military needs and technologies; there is also interface mobility between the 
military and industry and a regulated economy which consciously fosters a viable 
domestic defence industry. All this makes the military customer a generally com­
petent buyer with knowledge about the role of technology in defence economy 
(with offshoots such as war economy and combat economy), a concept which is 
analogous to customer economy. Moreover, the military subculture diffuses and 
is reflected in, the corresponding parts in industry. Corporations which have for 
a long time been doing business with the military, such as Philips-Sweden and 
Volvo Flygmotor, develop a corresponding corporate subculture. Among its 
characteristics is that value is placed on advanced science and technology, 
analytical thinking, and management methods for solving problems. (Incident­
ally, many management concepts and methods have diffused from the military to 
the civilian spheres such as strategic planning, logistics, thinking in product life 
cycles, project planning and operations research.) Being tied to a single, compe­
tent customer, members of this subculture solve problems of market uncertainty 
in quite a different way than is common for civilian industrial customers. Similar 
traits, although not so pronounced, occur in other instances of a single, compe­
tent customer, usually a government body. 

In the eyes of other people in the corporations, the military subculture is 
perceived as 'heavy' and 'very special', which is in contrast to a more 'moderate' 
self-image within the subculture. This image of 'the military side' in the eyes of 
others affects organization and management. The pressure upon Swedish 
military industry to diversify into the civilian sector has raised the need for 
management to modify the military subculture within the corporations. In the 
mid-1970s Philips-Sweden chose to locate civilian and military parts of the 
organization geographically close to each other, aiming at changing the com­
munication pattern. Transfer and turnover of management and personnel could 
also have changed communication patterns in favour of civilian diversification, 
and new responsibilities for product work could have been assigned as well. In­
stead, a 'softer' way was thus chosen. Naturally, there were more reasons behind 

the move, and the ambition 'to strengthen the civilian leg' arose earlier in the 
1960s and has been pursued by other means as well. 

9.3 DISCUSSION 

9 . .'3.1 Empirical summary 

There are several bases for the emergence of subcultures in and around a cor­
poration. Such subcultures may thus be oriented around a product, a profession, 
a market, or an organizational unit. Here the focus has been on subcultures 
within science and technology and marketing. Typically, such subcultures are 
established in the corporation during a long period of time and are then opposed 
and subjected to a transformation. Table 9.1 summarizes some examples found 
in the corporations. (The list of factors of primary influence must be considered 
as a subjective and non-comprehensive summary.) 

In addition to the examples in Table 9 .1, the diffusion of biological thinking 
into different sectors of industry has been described, as well as differences in 
thinking and behaviour in the marketing of consumer and producer products. 
The culture in the military-industrial complex has been pointed at as a note­
worthy example of an established culture in a seller-buyer interface. 

9 . .'3.2 Cultural structure 

It should be pointed out that the culture associated with science and technology, 
which is sometimes presumed to be homogeneous, is hetereogeneous with several 
subcultures that are sometimes in conflict with each other. Scientists and 
technologists certainly share some basic values and beliefs about the benefits of 
their work and their methods and what is legitimate in thinking and language. 
On the other hand, differences in these respects between disciplines, as well as 
between generations, are marked as described in the preceding section. Such dif­
ferences within an overall science and technology culture seem to produce inter­
mittent re-orientations rather than smooth, cumulative evolution. Individual 
scientists and technologists build up conceptions that ossify and obstruct intellec­
tual reorganizations. Science and technology groups are formed on the basis of 
similarities in educational background and shared conceptions and language. In­
dividuals tend to socialize in at least one group, their social skills improve, they 
become tied to interests, and they defy fundamentally new conceptions. As a 
result, disciplines expand and contract, amalgamate and split up, and this is ac­
companied by generation changes, breakthroughs of new knowledge and, not 
least, by conflicting interests. 

The empirical observations point to science and technology cultures associated 
with, for example, chemists, biologists, mining engineers, mechanical engineers, 
and electrical and electronics engineers. These categories correspond to the struc­
ture of graduate education, as well as to the structure of industrial branches or 
sectors. The formation of subcultures also seems to take place to a large extent 



Table ·Y. l Examples ot subcultural transformations 

Change involving a subcultural 
transformation 

Astra 
Transition from a chemistry orientation 
to a biology orientation 

Boliden 
Integration of chemistry into the mining 
orientation 

Alfa-Laval 
(a) Integration of economics into the
engineering orientation 
(b) Transition from component orien­
tation to systems orientation

(c) Integration of electronics into the
mechanics orientation 

Philips-Sweden 
Reorientation from military markets to 
civilian markets 

Factors of primary influence 

Corporate origin 
Top and R&D management behaviour 
Recruitment 
Technological change 

Top management behaviour 
Recruitment and promotion 
Corporate strategy 
Technological change 

Top management behaviour 
Recruitment 
Corporate strategy 
Internal conceptualizers 
Technological and market change 
Product troubles 
R&D management behaviour 
Independent subsidiary action 
Recruitment 
Technological change 

Corporate strategy 
Location 
Market changes 

during graduate education or in the early years of professional life when large 
parts of an individual's professional 'Weltanschauung and language are formed. 

The subcultural features formed during graduate education are then often 
reinforced when the young professional goes into a corporation, due to the struc­
tural correspondence between universities and different sectors of industry. The 
inertia of the educational system in universities then produces a strong and en­
during sectoral barrier to change in industry. This circumstance may partially 
explain the phenomenon of innovation by invasion as described by Schon (1967), 
that is, how whole sectors of industry are invaded by new technologies outside 
their traditional fields. 

9 . .3 . .3 Cultural change 

Social differentiation into different cultures is neither hierarchical nor perma­
nent, and an individual or a corporation may be associated with several cultures 
with multiple and temporary connections of various strength. An individual may 
belong to a subculture iI?, science and technology but also to a corporate culture 
and to a regional culture. His cultural memberships may change as well. In­
dividuals are also carriers of culture, and a corporate culture may be altered as 
the result of changes within individuals and among corporate personnel. 

C' 

In considering cultural change, three connected processes are of relevance 
here: 

(a) the formation of change of cultures;
(b) the association of an individual with a culture;
( c) the association of a culture with a corporation.

To discuss each of these processes in depth would be beyond the scope of this 
study. The role of graduate education has been noted above. In a second-order 
analysis, one may take as a starting point the observation that social differentia­
tion is clustered (i.e., social differences are not evenly distributed but patterned). 
The clustering of social differences in language, beliefs and values in problem 
solving among professionals is influenced by the individual's need to reduce 
uncertainty in connection with his pattern of communication, which he can only 
partially influence. Interpersonal variations are a great source of uncertainty and 
this may be reduced by conforming to a certain language and to certain standards 
and norms of behaviour. Consider, for instance, the use of mathematical logic 
standards of reasoning among science and technology professionals or the stan­
dard way of assigning the burden of proof to the one who makes a statement or 
proposes a change. Individuals, however, differ in their capacities to process in­
formation and handle uncertainty associated with interpersonal variations. Their 
needs to reduce uncertainty differ, as well as the manners in which uncertainty is 
reduced. Moreover, different needs of different individuals become dependent 
upon each other, which may mutually reinforce a social clustering. 

Thus, there are several determinants behind the formation of cultures and the 
association of an individual with different cultures pertaining to different 
segments of his life situation. The strength of this association differs between in­
dividuals and also changes with time. A high learning capacity makes a profes­
sional less dependent upon his discipline-oriented knowledge as acquired by for­
mal education, and may therefore permit him to be more problem oriented and 
less inclined to associate with a certain professional culture. A university re­
searcher may feel associated with science and technology in general but with 
academic research in particular and even more with academic research within his 
field. Problems in connection with too weak an association of university re­
searchers with the culture of industrial R&D are often witnessed. Although not so 
frequently mentioned, the opposite may also occur, that is, an individual leaves 
the university and in a way overassimilates into the industrial culture, thereby 
distinguishing himself from his university colleagues. 

The third process, the association of a culture with a corporation is of main 
concern here. The focus is especially on change associated with professional sub­
cultures, as encountered in the corporations studied. On one hand, a corporation 
is associated with different cultures through its personnel. On the other hand, a 
specific corporate culture is often formed, a culture which may retain its basic 
characteristics even if turnover of personnel is high. Since a culture reduces 
variations and uncertainty for its members, it may be instrumental in co­
ordination and communication. A culture may also be instrumental in preserv­
ing a power structure. Management has possibilities to influence language, 



1aeo1ogy, Deliets and myths m the corporation and thereby influence the cor­
porate culture to the benefit and convenience of themselves. Thus, there are 
several motives behind the formation of a corporate culture. However, a culture 
may also act as a barrier to change, as can be seen from the cases studied. 

Focusing on changes of professional subcultures in the corporation as sum­
marized in Table 9 .1, one may discern twelve factors of primary influence 
behind such changes. Although it is extremely difficult to separate such factors 
and assess their influence, certain indications are worthwhile considering. The 
most frequently encountered factors are, on one hand, technological and market 
changes and, on the other hand, top management behaviour, corporate strategy, 
recruitment and. promotion. The latter group of factors directly involves top 
management. This indicates that top management plays a primary role in 
cultural change in the corporation and that strategy formation, recruitment and 
promotion are important instruments in bringing about that change. In this 
sense a top manager in a large corporation may act in an important manner as a 
cultural entrepreneur. This does not always have to be the case, though. In some 
cases a corporate managing director has hindered or slowed down a cultural 
change initiated internally or externally. 

Concerning the instruments for bringing about a cultural change, strategy for­
mation, recruitment and promotion certainly are important. These instruments 
may, or course, be used in different ways. Thus, for example, Boliden promoted 
a mining man as head of the new chemical part of the corporation to be able 'to 
lift it up', while SKF, instead, promoted a steel man as manager of the corporate 
R&D laboratory, to be able to up-grade the steel side of R&D in traditional 
areas. Astra heavily relied on recruitment of new competence, which was natural 
considering the total dominance of chemists. (It is a fundamental facf that a 
specialized professional in one field cannot be converted into a specialized profes­
sional in a different field overnight or even over some years.) 

A cultural entrepreneur may use other instruments as well. To restructure 
communications through organization and location is a tangible way of acting. 
He may also act in a more intangible way on the level of fundamental elements in 
a culture, such as influencing language and values, creating symbols and rituals, 
strengthening ideologies and nurturing myths. 

However, the dynamics of cultural change as discussed here, involves more 
factors than just a cultural entrepreneur, which is often used as a handy explana­
tion. Although there are instruments for management which influence a culture, 
it would be na"ive to consider a culture as something which could be created and 
managed totally at will. Cultural change has, for instance, a pre-history in which 
external changes and internal conflicts are influential. The whole process of 
change, which may last over some decades, is characterized by disorder and 
uncertainty and the outcomes may vary. Starting from the situation of a domi­
nant culture in a corporation, with a new culture emerging, four types of out­
come may be discerned: 

amalgamation of cultures; 
transition to new dominance; 

ordered co-existence; 
rejection of emerging culture and regression to old culture. 

Of the above, amalgamation (for instance, at Alfa-Laval), transition (for in­
stance, at Astra) and the role of new generations of professionals are important. 
A new generation may change and amalgamate values and beliefs previously 
associated with two subcultures or disciplines, and a new generation may be 
needed to subdue an old subculture. Ordered co-existence of two subcultures (for 
example, at Boliden) may be accomplished both by hiring new professionals with 
weaker subcultural association and by structuring organization and manage­
ment. 

Finally, some comments may be made about the general trend to incorporate 
biological competence in industry. It is a response partly to threats from 
technological side effects and partly to opportunities in the advancing life 
sciences. Neglecting, for the moment, the many confluences of scientific 
disciplines in advanced natural sciences, one may make the following rough 
description. Chemists and others have been engaged in designing resistant com­
pounds, they have been utilizing 'aggressive' methods and have applied rude 
measures to achieve certain effects and suppress others. To a different extent 
biologists utilize processes in nature (for example, by enzyme technology, micro­
biological extraction, biological control in agriculture and genetic engineering) 
and by these means it is possible to tailor outcomes, although in most cases in­
dustrial use is barely economically feasible so far. A na·ive but illustrative 
simplification would be to view the change as turning from fighting with, to 
manipulative co-operation with, nature. This change may lead to the establish­
ment of a new subculture of biologists in parts of industry. Likewise the transi­
tion to electronics has led to the dominance of electronics people in parts of in­
dustry. If there were to be a confluence of biology and electronics (c.f. bio-chips) 
in the decades to come, it would probably cause resistance to change among these 
new subcultures. The reasoning behind such a forecast has been presented here 
in the form of similar historic cases and a body of supporting evidence in psy­
chology and sociology concerning individual and group behaviour in information 
processing, problem solving and socialization. 

9.4 CONCLUSIONS 

This chapter has focused on the relationship between technology change and sub­
cultures in eight corporations representing different sectors of industry. The 
general conclusion is that treating technological change as an autonomous or 
exogenous variable in relation to cultural change is incorrect. 

There are several bases for the emergence of subcultures in and around a cor­
poration, for instance, a product, a profession, a market or an organizational 
unit. Formation of different cultures is neither hierarchical nor permanent, and 
an individual or a corporation may be associated with several cultures with multi­
ple and temporary connections of various strength. 



The tensions between a business culture and a science and technology culture 
are apparent in many cases. The culture associated with science and technology 
is, however, heterogeneous with several subcultures not infrequently in conflict 
with each other. Examples are subcultures associated with chemistry, biology, 
mining, mechanical engineering and electrical engineering. The formation of 
these professional subcultures is strongly connected with the structure of graduate 
education. The subcultures, moreover, tend to produce intermittent re­
orientations in corporations and sectors of industry. 

A subculture may constitute a means of co-ordination as well as a barrier to 
change. Through a period of conflicts and disordered co-existence, a state with a 
dominant culture in a corporation may be transformed into one of the following: 

(a) a state of amalgamation of cultures;
(b) a state of dominance of a new culture;
( c) regression to the old culture; and
( d) a state of ordered cultural co-existence.

Several factors account for the transformation of different cultures in a cor­
poration. The role of top management as a kind of cultural entrepreneur is im­
portant, although cultural change .cannot be managed at will. Such instruments 
include corporate strategy, recruitment and promotion. 

Chapter 10 

CONFLICTS RELATED TO R&D AND INNOVATION 

IN LARGE CORPORATIONS 

10.1 INTRODUCTION 

In this chapter an account will be given of conflicts encountered within the cor­
porations studied in connection with R&D and innovation. Corporations are 
often viewed as homogeneous decision-making and policy-making bodies. Some­
times management is viewed the same way with the principal corporate conflict 
between management and labour. Conflicts are however, ubiquitous, but usually 
they are not talked about very specifically and are thought of as compromising for 
individuals and organizations. 

The chapter will be devoted to the recognition of the significance of conflicts 
among professionals and managers. The focus is on social conflicts; conflicts 
within the individual will not be discussed. Also 'ordinary' conflicts in resource 
utilization will not be included due to their familiarity. This does not mean that 
these two kinds of conflicts are unrelated to other kinds. Strong ambivalence may 
grow within an individual as a consequence of external conflicts, just as easily as 
the ambivalent behaviour of an individual may cause conflicts around him in the 
organization. Similar interactions between resource conflicts and other kinds of 
conflicts exist. Shortage of resources, and especially shrinking resources tend to 
accentuate social conflicts, just as a breakdown in co-ordination may lead to a 
waste of resources. 

'Conflict' may be used in a 'weak' sense for any dissonance in values, emotions 
or cognitions. In a 'strong' sense conflict denotes a similar dissonance, which, 
however, implies incompatibility that has to be resolved. Traditional literature 
on organization and management usually regards conflict as something negative, 
and therefore as something which has to be avoided or resolved. This is, of 
course, also dependent upon the definition of conflict. With conflict defined as a 

· 'breakdown in the standard mechanisms of decision making so that an individ­
ual or group experiences difficulty in selecting an action alternative' (March
and Simon, 1958, p. 112) conflicts almost by definition have some negative ef­
fects.

Here conflict will be used to describe a state of a social relation that involves: 

(a) a mutual awareness of a dissonance in values, emotions, or cognitions; and
(b) a readiness from at least one party in the relation to act against the

preferences of the other ·party.

Thus, there are two graded scales, one pertaining to the magnitude of perceived 
dissonance, the other to the magnitude of incompatible action. The conflicts may 
be judged, at least qualitatively, in such terms as size, growth, duration and 
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