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 Abstract 

This paper broadly surveys the institutional framework comprising Swedish environmental 
protection during the 1970s. Some preliminary conclusions are drawn concerning how this 
framework shaped the technical adjustment process with respect to environmental concerns at 
the firm level. Based on a case study of a Swedish industrial firm, the paper highlights how the 
Environmental Protection Act (EPA) worked in practice and illuminates some critical problems 
related to the process of adjusting to the legal framework at the firm level. Institutional theory 
and the work of Nathan Rosenberg on technological development are used in order to study the 
influence of the legal framework on the efforts of the company to adjust to environmental 
demands. The paper suggests that the Swedish system of environmental protection – based on 
the individual testing system in a co-operative framework – might have promoted long-term 
innovative and effective technical solutions, because it was consent to decentralised experimental 
activity. However, before firm conclusions can be drawn, comparative studies within the Swedish 
system and, perhaps most fruitful, between various national systems of environmental protection 
are needed. 
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Introduction 

In Sweden, as in other countries, the industrial development brought about far-reaching 

economic progress, but also radical disturbances in the ecological system. Moving on to the 20th 

century, the situation became increasingly serious, when aggregate emission levels kept pace with 

accelerating economic growth, causing serious environmental damages.1 However, in the 1960s, 

scientists and debaters throughout the western world started to come up with alarming reports 

concerning the state of the environment.2 During the following four decades until today, the 

environmental issue appeared as one of the most difficult problems in the history of the late 

industrial modernity.3

To a great extent it was business corporations, as the main engine of industrial growth, that 

accounted for the increasing levels of emissions during the 20th century. However since the 1970s, 

considerable improvements of environmental standards have been achieved within Swedish 

business corporations. Swedish firms have made substantial efforts to cope with their pollution 

problems, and today’s emissions count only for a fraction of those experienced in the 1960´s.4 

The development indicates not only a comprehensive change towards a more environmentally 

enlightened society as a whole, but also radical technological advances within individual firms, 

down at the micro level.  

 

The big starting shot for the greening process of Swedish industry was the enforcement of The 

Environmental Protection Act (Miljöskyddslagen) in 1969. The Act was the first uniform 

framework for regulation of emissions to air, water pollution, noise and other disturbing activities 

from industrial plants.5 The new institutional environment, which proceeded from the 

enforcement of the Act, brought about new technical and organisational challenges for all 

industries concerned. One characteristic element was for instance substantial state interference in 
                                                 
1 In order to find historical statistics for Swedish emission levels, see for instance Lindmark, M. (1998) 
2 As starting signal for this debate, Rachel Carson’s book, Silent Spring has been emphasized. Carson, R (1962) 
3 Linderström, M (2002) 
4 Statistiska Centralbyrån & Svenska Naturvårdsverket (2002) Naturmiljön i siffror, Stockholm, p. 44-47. 
5 Environmental Protection Act (SFS, 1969:387) 
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the process of undertaking environmental measures at the firm level. It is possible that no 

previous issues had involved state interference of a degree comparable to the environmental issue. 

However, Swedish environmentalism was built on a political tradition of co-operation and 

consensus seeking decision-making procedures, and became based on mutual understanding and 

confidence between industry and the supervising authorities.6  

The purpose of this paper is to broadly survey the institutional framework comprising 

Swedish environmental protection during the 1970’s, and draw some preliminary conclusions 

about how the framework shaped the technical adjustment process with respect to environmental 

concerns at the firm level.  Based on a case study of a Swedish industrial firm, the paper will 

highlight how the environmental protection act worked in practice and illuminate some critical 

problems related to the process of adjusting to the legal framework at the firm level. 

The company at focus in this study is the Rönnskär Smelter, owned by Boliden. Back in the 

1970’s, the Boliden group got a great deal of attention paid to them. During the 1970’s, the 

Rönnskär Smelter became notorious as the “dirtiest industry” in Sweden.
7

 The Rönnskär Smelter 

was the biggest hot spot for emissions of several pollutants, such as sulphur dioxide and arsenic. 

Thus, Rönnskär is not representative for Swedish industry as a whole, which of course is true for 

any specific company. Still, the fact that the industrial processes at Rönnskär caused such grave 

environmental disturbances makes the case profitable to focus on. Rönnskär represents the most 

thoroughly tested industrial plant within the Swedish legal system for environmental protection, 

which makes processes of environmental adjustments fairly apparent. 

Below will follow a short introduction of some theoretical aspects on the subject field. The 

next section will feature the early legal framework for Swedish environmental protection with 

special respect to industrial activity. Finally, focus will be directed at the firm level, and the initial 

environmental adjustment process at the Rönnskär factory.  

 

Points of departure and theoretical perspectives 

It is a complex issue to approach how institutional frameworks have shaped the strategies for 

environmentalism among industrial firms. It is certainly plausible to assume that individual 

business corporations have acted in fairly different ways, dependent on several factors. The 

business historians Christine Meisner Rosen and Christopher Sellers have emphasised that 

historians must be sensitive to the fact that individual managers at different companies typically 

exhibit a range of attitudes towards environmental issues. Management attitudes and practices 

                                                 
6 Lundqvist, L (, 1971, 1997), Gillberg, M (1999), Linderström, M (2002). 
7

 See for instance, Pockettidningen R (1978)   
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can also vary across different industries.8 The American economist Andrew J Hoffman, who has 

studied the environmental adjustment process of industrial firms from an institutional 

perspective, has pointed out that the way in which an organisation will respond to external 

pressures, such as environmental regulation, will be dependent on internal circumstances. 

According to Hoffman, organisational response is as much a reflection of the institutional 

pressure that emerges from the outside of the organisations as it is the form of organisational 

structure and culture that exists inside the organisation.9 Furthermore, comparative empirical 

studies indicate national differences to same pollution problems. Frank Uekoetter, who have 

studied differences between German and American responses to smoke problems, has suggested 

that distinctive national cultures and political institutions played a critical role in how business, 

government and the broader society construed and defined the problem of pollution and its 

possible solutions.
10

  Thus, in analysing the effects of environmental protection at the firm level, it 

is important to assume that processes and results might appear fairly different depending on 

which industry, which individual firm, which time period, and which country that are at focus.  

 

Perspectives on institutional pressure  

The business environment can be considered as determined by internal circumstances within the 

organisation, but also by mechanisms external to the firm. External conditions, or context, 

comprise a wide range of spatially diverse influences, which affect business activity in a variety of 

ways and impinge on all aspects of the production process.11 In exploring questions like why 

industrial and environmental history has evolved as it has, or how one can conceptualise the 

history of corporate change, related to environmentalism, the answers lie in a complex of analyses 

of the social dynamics of environmental behaviour.12 By using an institutional theory approach, 

corporate action can be examined as an activity related to the development at the societal level.  

Institutions have disparate meanings in different disciplines such as sociology, political 

science and economics.13 Definitions of what constitute institutions and institutional theory vary 

in the emphasis on different institutional elements. In describing contemporary institutional 

theory, the sociologist Richard Scott uses a concept of three “pillars” or elements of institutions. 

According to Scott’s typologies, institutions can be analysed on regulative, normative, and/or 

                                                 
8 Meisner Rosen, C & Sellers, C (1999)  
9 Hoffman, A.J. (2001)  
10

 Uekotter, F (1999)  
11 Worthington, I & Britton, C & Rees, A (1999), p 6. 
12 Hoffman, A.J (1997) p 6. 
13 DiMaggio, P.J & Powell, W.W (1991). See also Scott, R (1995)   
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cognitive basis.
14

 The regulative institutions operate through diffuse, informal mechanisms, 

involving shaming and shunning activities, or through processes highly formalised, and intended 

for specific actors, by the way of policies or courts. Institutions constitute by their regulative 

mechanism the rules of the game, an expression that is connected to the economic historian 

Douglass C North’s definition of institutions. North features rule systems and enforcement 

mechanism in his conceptualisation of institutions. Institutions are in this perspective the rules of 

the game in a society or, more formally, they “are the humanly devised constraints that shape 

human interaction”.
15

 North makes a distinction between formal and informal aspects of 

institutions. According to North, formal institutions constitute the rules that human beings 

devise, such as political and judicial rules, economic rules and contracts.
16

 On the other hand, 

North’s concept of informal institutions rests more on the normative and cognitive aspects of 

institutions.
17

 Informal institutions constrain behaviours through cultural specific conventions 

and codes of behaviour. While formal rules can be changed over a night, as a result of political or 

juridical decisions, informal constraints embodied in customs, traditions and codes of conduct are 

much more impervious to deliberate policies.
18

 While institutions represent the rules of the game, 

it is, in North’s concepts, the organisations – firms, state authorities, interests organisations etc. – 

who, together with individual actors, constitute the players. In this paper, institutional pressure 

will be noticed principally from its regulative mechanisms, manifested in the environmental 

protection act, while the organisations will be represented by the Boliden Ltd on the one hand, 

and the organisations involved to mediate the legal pressure on the other. In order to delimit the 

discussion of this paper, the significance of informal aspects of institutions will accordingly be 

excluded.  

However, it is important to underline that how an organisation respond to external 

pressures partly depend on internal circumstances. Organisational response is as much a reflection 

of the institutional pressure that emerges from outside the organisations, as it is the form of 

organisational structure and culture that exists inside the organisation.19 Schein argues that the 

organisational culture guides the perception and behaviour of all organisational members as it 

develops over an organisation’s history and is formed around critical incidents and organisational 

respondents.20  

                                                 
14

 Scott, R (1995). 
15

 North, D.C (1990) p 1. 
16

 North, D.C (1990) p 6, 47. 
17

 See especially North, D (1998)  
18

 North, D.C (1990), p 6, p 45. 
19 Hoffman, A.J (2001), p 137. 
20 Schein, E.H (1992), p 16ff. 
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Theoretical aspects on technological development 

Analysis of the “greening” process of manufacturing involves a profound technological 

dimension. An industrial company facing environmental pressure encounters one overarching 

mission – reduce adverse environmental effects from materials processing within the corporation.  

The opportunities to reduce environmental impacts are particularly associated with clean 

technologies, especially those that enable firms to avoid or contain pollution in the manufacturing 

process.21 The central question that follows is then how companies during the 1970s acted in 

order to adapt and/or to develop new ‘cleaner’ techniques or technologies? Business economists 

have hitherto showed great interests in the process of changed management attitudes and 

strategies towards environmental issues.
22

 A changing process of firms being reactive, driven by 

legal pressure, to a situation of firms becoming proactive driven by a multiplicity of forces, such 

as market pressure and goodwill, have been identified.  Still, how the decisive “practical work” of 

technical adjustments have been organised and performed within industrial firms, have to a great 

extent been hidden in a “black box”.
23

 

In order to understand the mystery of technical change at the firm level, focus will be directed on 

the economic historian Nathan Rosenberg’s notions of technical and technological change. He 

has emphasised the fruitfulness to formulate a microeconomic approach to technological change 

in terms of a bottleneck analysis at the firm level.
24

  According to Rosenberg, “…firms attack what, 

at any time, they regard as the most restrictive constraint on their operations.”25 The restrictive 

constraint in this case, will most likely be related to material processing technologies and the 

necessity to abate emission from the production process, while still trying to secure an acceptable 

rate of returns of investments.  

Rosenberg focuses on how information, new as old, becomes embedded in new technology. 

While the neoclassical model presupposes full information, it is the lack of information that 

becomes essential in Rosenberg’s analysis of technical change.
26

 Elementary in Rosenberg’s 

analysis, is the distinction between scientific knowledge and technological knowledge. Rosenberg 

                                                 
21 Tomer, J.F (1999), p 148. 
22

 Hoffman, A, J (1997), (2001), (2000), Hoffman, A.J/Vantresca (2002)  
23

 There are however be some exemptions. See for instance Söderholm, K (2005). 
24

 In this context, it is of some interest to refer to the Swedish economist Erik Dahmén who makes a related reasoning 
in his notion of so called “development block”. A development block is constituted by series of events within 
which enterprise activities and the technical development have an apparent causal connection.  Dahmén 
emphasises the importance of technical unbalances caused by a situation when a technical problem remains 
unsolved but has linkages to other components in other areas. Dahmén, E (1980). 

25 Rosenberg, N (1976), p.124.  
26

 Rosenberg, N, (1994), p. 11. 
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states that the body of presently available scientific knowledge imposes certain constraints on what 

is technologically possible and also, by the same token, permits a range of technological 

alternatives to be taken up within the frontiers imposed by that knowledge.27 According to 

Rosenberg, technological progress is a result of a multiplicity of factors, were guidance of science 

is only one among other important variables. In analogy with companies’ expenses for R&D, it is 

the development work (the D of R&D), which Rosenberg finds most essential in understanding 

the process of technical and technological change. And the experimental development process 

encompasses a wide range of diverse, information-acquiring activity.28

A central theme in Rosenberg’s analysis is the idea that technological changes are often 

‘path-dependent’. The reason is that companies possess weak incentives to seek full information 

about what kind of technological achievements that could be used in their production process.29 

Those weak incentives derive, according to Rosenberg, from the fact that the acquisition of 

information is a very costly activity. As the development of new technology requires much 

information, technical change is a very costly process. As much of the development activities are 

devoted to efforts to improve existing products, rather than to the introduction of entirely new 

products, present activities are powerfully shaped by technological knowledge inherited from the 

past, which creates a path dependency of the development.30  

An essential element for all types of innovations is, following Rosenberg’s reasoning, an 

activity, which implies various kinds of uncertainties.31 The inability to predict its outcome, and 

the inability to predict which development path that is most effective in order to reach a certain 

goal, makes it impossible to plan the activity. Therefore, the technical development has to be 

based on gradual, sequential decisions made on a decentralised level, with a strong connection to 

what is actually happening “on the floor”. As Hughes also has noticed, there are countless of 

examples of critical problems being solved by manufacturers’ own engineers.32 However, a central 

thesis in Rosenberg’s analysis is that economic experiment – including organisational and 

technical aspects – constitutes a fundamental condition for technological innovation and 

improved product efficiency. Therefore, he argues, is it also important that the institutional 

environment will allow experiment to take place.
33

                                                 
27 Rosenberg, N, (1994) chapter 1.  
28 Rosenberg, N (1994) p. 13, 202. 
29 Rosenberg, N (1994) p. 11. 
30 Rosenberg, N (1994) p.14. 
31 Rosenberg, N (1994) p. 93. 
32 Hughes, T.P (1983) pp. 168-169. 
33

 Rosenberg, N (1994) p 88ff. Rosenberg argues that the freedom to conduct economic experiment is essential for 
any society that has a serious commitment to technological innovation or to improved productive efficiency.   
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The question that follows from this theoretical account above is: How do we explain that 

an individual firm developed a certain technical solution in order to curtail its pollution problem? 

Which factors are appropriate to use as explanatory variables? Is it as Rosenberg proposes, to a 

great extent the expensive information-seeking process that guides the experimental development? 

However, what will be illuminated in the following section, is that explanatory variables can be 

traced to regulative institutional pressures, exerted from the construction of Swedish 

environmental regulation and the regulative agencies that compelled Swedish companies to adopt 

and/or develop pollution control in their decision making and production processes. Following 

Rosenberg’s reasoning, it might be possible that state interference through command and control 

activities have hampered the progress of developing cleaner techniques at the firm level, if they 

became restricted in their opportunities to carry on experimental activities. 

 

The Environmental Protection Act of 1969 

The environmental issue turned out to be one of the most difficult problems in the history of the 

late industrial development. When the environmental issue penetrated western societies during 

the 1960s, industry was facing a decisive challenge, comprising technological, organisational and 

cognitive obstructions. While environmental agencies were established and grew, and other 

environmental and nature conservation bodies were formed, and as environmentalists gained 

attention in the public debate, the pressure on industry to reduce its environmental impact grew 

stronger. 

The early legislation on environmental protection, which had its roots in the late 19th 

century, did not bring about any significant changes within the growing industrial sector with 

respect to pollution control. Instead, a factory chimney belching smoke generally symbolised 

progress and belief in the future. Thus, it was the 1960s that became the time period when the 

environmental issue stroke the society. As a trigger for this development, historians have 

emphasised the mercury debate at the beginning of the 1960s, which also coincided with the 

publication of Rachel Carson’s famous book Silent Spring.34 The widespread environmental 

debate gave rise to a process of policy reforms and institution building. In 1965 the Swedish 

parliament decided to establish a central agency, responsible for the entire field of environmental 

protection. The new agency, called Svenska Naturvårdsverket (the Swedish Environmental 

Protection Agency, SEPA), began to function in 1967. And most importantly, a proposal for a 

new legislative framework, the Environmental Protection Act (EPA), passed the Swedish 

parliament in 1969.  

                                                 
34  Lundgren, L. J (1999) p 242. 

 8



The EPA was the first uniform framework for regulation of emissions to air, water 

pollution, noise and other disturbing activities from industrial plants.35 It stipulated guiding 

principles for industrial activity and proclaimed that the one who conducted environmentally 

harmful activites had to undertake protective measures, delimit its activity, and by the way of 

precaution measures try to prevent and remove “nuisance”.36 The measures undertaken by 

individual firms should be weighing up against what was considered as technologically possible 

with respect to public and private interest. Thus, environmentally harmful activities should, 

according to the EPA, be precluded as long as it was technologically possible and economically 

reasonable. Environmental concerns were accordingly weighed against costs of reducing 

environmental damage, employment issues, and other utilities derived from the economic 

activity.37 Every single case was supposed to be judged from its specific circumstances. The EPA 

acted accordingly on an individual testing principle, and had no criminal codes.
38

  An extensive 

system of preliminary examination was introduced, and a Licensing Board for environmental 

protection was set up in 1969 in order to administer the testing. The SEPA and the county 

administrative boards were appointed as supervising and consulting authorities.
39

 Compared to 

the situation in for instance the U.S, where firms that exceeded stipulated norms of emission 

levels were sentenced to high fines, the SEPA director declared in 1968 that the important 

activity must not be to hunt down sinners, but try to prevent (my italics) transgressions of 

stipulated emission levels.40  

In order to get a licence from the Licensing Board, companies had to deliver detailed 

information concerning their environmental impact. If the activity turned out to be 

environmentally harmful, the company was instructed to accomplish certain environmental 

measures, which in individual cases could be far-reaching and very costly.
41

 The instructions 

stipulated by the Licensing Board could involve demands of more information about the 

activities’ environmental impact, but also demands of new techniques and, or modification of 

techniques already available in the production process.42  

Hitherto, researchers and debaters have often stressed the weakness of the Swedish legal 

framework for environmental protection. Among other things, legal scientists argued that the 

Environmental Protection Act (EPA) was vaguely designed and that judgments were left at 

                                                 
35 Environmental Protection Act (SFS, 1969:387) 
36 Environmental Protection Act (SFS, 1969 nr 387:§5). 
37 Lundgren, L. J (1989)  p.35ff. 
38

 Westerlund, S (1975)  
39

 For a survey concerning the development of the administrative system, see Lundqvist, L (1971, 1997)  
40 IVL (1969)  
41

 Michanek, G (1993) p 124.  
42 See Gustavsson, A (2003)  
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discretion to persons in authority.
43

 It has also been pointed out that the formulation of the EPA, 

together with the striving for consensus between economic and political interest that characterised 

Swedish environmental politics, brought about weak incentives in terms of technical 

improvements at the firm level. Furthermore, it has been stated that numerous activities were, 

and still are, operating under old permits, with outdated techniques, which caused and causes 

unnecessary environmental damage. According to this reasoning, the SEPA did only reconsider 

permits in very few cases, while technology was developing considerably over the years. 44 

Furthermore, it has been emphasised that the spirit of co-operation and trust between the 

supervising authorities and industry in the area of environmental work was open to be abused by 

firms.  The most scandalous example is perhaps the story of the BT Kemi (BT Chemical), which 

in the 1965 started to manufacture pesticides in a former sugar plant in a Swedish village, 

Teckomatorp. The company was able to successfully circumvent and delay implementation of 

environmental standards, manipulating test results and exploiting weaknesses in the 

environmental legislation.
45

 In contrast to this criticism, others have stressed that the efficiency of 

the legal framework also has to be considered in the light of generally decreasing levels of 

emissions and improved state of the environment and not in terms of the rate of prosecuted 

managers.46  

The co-operative line within Swedish environmental protection  

It has been argued that the formulation of EPA was a typical expression of the tradition of 

consensus-seeking solutions in Swedish politics, vaguely but commonly referred to as the 

‘Swedish Model’.47 The Saltsjöbaden treaty from 1938, where the Swedish Employers' 

Confederation (SAF) and the Swedish Trade Union Confederation (LO) agreed to seek co-

operative solutions before taking confrontational action, have become established as the symbol 

for this consensus-seeking spirit.48 The co-operation was founded by a mutual interest between 

the state, SAF and LO in economic growth, technological progress and production efficiency. 

High economic growth and high employment rates became established as the leading political-

economic principle, driven by the Social Democratic Party, which governed Sweden from the 

1930s and 40 years onwards.49   

                                                 
43

 Westerlund, S (1971) 
44 Gillberg, M (1999) p 36. 
45

  Mårald, E (2002)  
46 Paulsson, V (2002)  
47 Gillberg, M (1999), Mårald, E (2002), Linderström, M (2002), Lundqvist, L (1997), Rothstein, B (1992). 
48 Magnusson, M (1997)   
49 At the beginning of the postwar era, high wages encouraged and set, in order to stimulate rationalisation and 
effectiveness within industry, i.e. to become more competitive, which in turn would stimulate growth and keep 
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One characteristic element of the co-operational political practice, was the incorporation of 

different interest groups into the policy making process and into the public administration. By 

the influence of different interest groups in the political process, arenas for conversation and 

conflict solutions were created for different points of issues.50 The view on modernisation and 

progress, which appeared during the time for the formation of the Swedish Model, was 

characterised by a belief that it was possible to manoeuvre and master the industrial development 

by cooperation between its central actors, and by supporting and strengthening favourable 

processes as technological development and economic growth.51  

The objective of the EPA was to prevent conflicts and at the same time control 

environmental effects by means of the obligatory system of preliminary testing with a balancing 

of various interests, weighing the economically feasible against what was technically possible and 

what environmental considerations required. Thus, by the preliminary testing, the law was able to 

regulate away some of the unwanted side effects of industrial progress and at the same time 

encourage economic growth. 52  

One cornerstone in the co-operative line between the state and industry on the 

environmental field was the formation of Industrin Vatten- och Luftvårdslaboratorium (The 

Industry Water- and Air laboratory) (IVL)53 in 1966. The IVL was jointly financed by the state 

and industry, and the purpose was to do research on the relation between industrial production 

and environmental problems, and to find effective solutions for effluent discharges.54 Closely tied 

to this institute, a joint-stock company, IVL AB, was also founded in order to provide industry 

with consulting services, reports, analysis and investigations and assist companies in court issues. 

As industry viewed research, knowledge and technical development as the most important 

political action to cope with environmental problems, the IVL quickly formed a prominent place 

for industrial argumentation concerning the environmental issue.55 Industry was very positive to 

the IVL construction and the co-operation philosophy. The sharing of work, where industrial 

agencies produced basic data56 and descriptions of industrial realities and possibilities, from 

which administrative decisions could be made, was considered as a more effective solution, than a 

                                                                                                                                                         
employment high, at low inflation rates. The concept goes under the name of  “the Rehn Meidner Model” see for 
instance Pettersson, T (2002) 
50 Rothstein, B (1992)  
51 Linderström, M (2002) p. 48.  
52 Mårald, E (2001) , p.161. 
53 Today the organisation is called IVL, Svenska Miljöinstitutet ( IVL, Swedish Environmental Institute). 
54 Linderström, M (2002) pp. 89-90. 
55 Linderström, M (2002) p. 90. 
56 As mentioned before, in order to get a licence from the Licensing Board, companies had to deliver detailed 

information concerning their environmental impact. These so called ‘recipient investigations’ involved takings 
of specimens of the vegetation, animals and water and even on humans nearby the industrial plants.    
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situation where the public authorities should procure all this knowing by own force.57 One of the 

strong points of the IVL was the opportunity to work problem-oriented “inside” the industrial 

gates.  The main focus at the IVL was during the 1960s and the 1970s directed to measurements 

and categorisations of industrial emissions, along with studies of its effect on soil and water. 

 

The Case of Rönnskär: Initial phase of pollution control 

At the beginning of the 1970’s, the Rönnskär factory faced environmental problems specifically 

related to serious discharges of arsenic, sulphuric acid, nickel sulphate, cadmium mercury and 

lead.58 Since the 1970’s, however, there have been successive improvements in the factory’s 

environmental standards, which are shown in Figure 1 and Table 1 and 2. At the same time, the 

total production has steadily increased, which is shown in Figure 1.  

 
  

Figure 1.  Emission of Sulphur dioxide from the Rönnskär Smelter 
1970-2002  and total metal production 
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Source: Environmental department, Rönnskärsverken 

As Figure 1 shows, emissions of sulphur dioxide have decreased remarkably between 1970 and 

2002. In 1970, the annual level of emissions of sulphur dioxide was 46 000 tones while in 2002, 

                                                 
57 Sammanställning av föredrag / IVL-konferensen, 1972 (1973) Stockholm pp. 8-9. 
58See for instance Boliden application to the Licensing Board  Diary number Ä 57/73   
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the level of emissions had decreased to a level of 4114 tons. As table 1 and 2 illustrates, emissions 

of copper, lead, arsenic, cadmium and zinc show similar patterns. 

Table 1. Tons of emissions to air 

copper lead zinc cadmium arsenic mercury 
1965-69 (mv) 190 684 488 13,4 154 3,5
1975-79 (mv) 192 230 266 5,4 68 1
1985 41 101 145 2,7 40 0,6
1990 18 52 33 1,3 4,7 0,25
1995 5 9 11 0,2 0,8 0,07
2000 2 4 6 0,06 0,17 0,15
2005 1,4 3,4 5,1 0,07 0,23 0,13  

Source:Boliden (2006) 

 

Table 2. Tons of emissions to water 

copper lead zinc cadmium arsenic mercury 
1965-69 (mv) 165 214 93 7,2 2078 5,2
1975-79 (mv) 15 14 62 1,5 744 0,5
1985 7,2 3,1 7,6 0,4 0,4 31
1990 2,3 1,4 5,4 0,07 8 0,03
1995 0,6 1,3 1,8 0,02 0,6 0,02
2000 0,5 0,5 2,5 0,04 0,5 0,04
2005 0,5 0,5 2,4 0,06 1,2 0,01  

Source: Boliden (2006) 

The production at Rönnskär began already in 1930, and was initially concentrated to the 

production of gold and copper.
59

 In the 1940s however, the factory also started to produce lead, 

and became a world-leading producer of arsenic. Boliden – also a great mining producer – played 

a crucial role as an employer, and as a driving force for economic development within the 

Skellefteå region. In the 1970’s, around 5000 were in one way or another connected to its 

activity, and at that time the Rönnskär factory employed around 2000 persons. 

At the beginning of the 1970’s, Rönnskär was constituted by different units; a copper plant; 

a lead plant; a sulphur and sulphur dioxide plant; and an arsenic and selenium plant. These 

production units were not standing by themselves, but were directly or indirectly integrated by a 

complex chain of processes.60 From these processes, a complicated picture of different pollutants, 

especially arsenic, sulphur dioxide and mercury, was shown. When at the beginning of the 1970s 

it became evident that the activities at the Rönnskär factory might result in an environmental 

                                                 
59

 For a detailed account of the construction and development of the Rönnskär smelter, see Falkman, O (1953). 
60 Licensing Board of Environmental Protection.. Dnr Ä 57/73  (Bolidens application to the Licensing Board 1973-12-

29). See also  Danell, T & Gaunitz, S & Lundström, U (2002) Industrialismens Skellefteå, Kungälv.  
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disaster, the complexity and remarkable great scope of pollutants discharged from the production 

processes, brought about a real challenge for the company.
61

  

The legal framework as the driving force for technical action 

At the beginning of the 1970’s, Boliden Ltd planned for an expansion of its activities at 

Rönnskär. In the 29th of June in 1973, an application was delivered to the Licensing Board, with 

the object to be permitted to carry on the activities as they were then, and for its future 

activities.62   

In line with the elements of the Swedish model, different groups were incorporated into the 

process of preliminary testing of the activity at Rönnskär in front of the Licensing Board. Totally, 

there were nine instances who were allowed to submit opinions about the Rönnskär case, among 

others the County Administrative Board, the Public Health Committee (local authorities), the 

Fishery Agency, Swedish Environmental Protection Association (NGO), and of course, the most 

powerful actor in the field, the SEPA.  Both the County Administrative Board and the SEPA did 

also function as supervising authorities, and together with the Licensing Board, the SEPA 

constituted the central level of authority able to perform reports, stipulate guiding principles, and 

make decisions in connection to the Rönnskär case.      

The licensing process was followed by big complications and differences of opinions 

between the company on the on hand, and the SEPA and the Licensing Board on the other.
63

 In 

January 1975 the Licensing Board decided to hand over the case of Rönnskär to the Swedish 

Government.  The reason was that the case possessed conditions under the § 16 of the EPA. 

According to § 16, the decision of permitting a licence should be submitted to the government if 

the activity caused serious environmental damage, while the activity still was of great significance 

for the ‘economy and the region’.64 Under these circumstances, the law enabled the government 

to grant permission for environmentally hazardous activities, if the socio-economic losses for not 

allowing activities were unacceptably high. Since 1969, however, this have only been the case in 

very few times.
65

 But by the motivation that Rönnskär was exceedingly important for the 

‘economy and the region’, Boliden was on the behalf on the Swedish government granted an 

exemption to carry on industrial activities for five years, provided that the company followed 

                                                 
61

 It should however be emphasised that conceivable negative environmental impacts from the Rönnskär Smelter was 
taken under consideration as far back as during the phase of construction. Falkman, O (1953) p. 28 Glete, J 
(1975), p 94ff.      

62 Licensing Board of Environmental Protection.. Dnr Ä 57/73  (Bolidens application to the Licensing Board 1973-12-
29) 

63

 See Gustavsson, A (2003) p 98ff.   
64 Swedish Environmental Protection Act;  SFS 1969: 387 § 16, 
65

 Michanek, G (1993), p 134. 
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special instructions to take far-reaching measures on the environmental field within three years.66 

Totally, the government stipulated 49 points of measures for the company to accomplish, 

including technical adjustments and an extended program for recipient investigations. Then, after 

five years, the company was told to apply to the Licensing Board in order to be permitted. 

 

The early technological challenge at the Rönnskär factory 

It is doubtless a very hard task to grasp the scope and complex of problems related to the 

technological and technical development at Rönnskär during this period. Rönnskär suffered from 

the most distinctive environmental problems and represented the only smelting plant of its kind 

in the country. The processes of correcting the problems were thereby associated with big 

difficulties. In this paper, it is not possible to deal with all aspects of the environmental work at 

Rönnskär during this period. What I will do is to survey some general problems related to the 

development work of cleaner techniques and technologies at the Rönnskär factory during the 

1970s.  

One distinct problem was that the company was unable to find appropriate techniques on 

the world market. A prime task was to find possible and suitable techniques for abatement of 

both water and gas. The starting point was to evaluate possible abatement methods available on 

the world market.
67

 Of certain interest were technical solutions, which easily could be 

implemented in the existing machinery.68 The goal was to find solutions designed in a way that it 

would be easy to make complements later on, without demanding big alterations among the 

prevailing technique at hand in the factory.69 In connection to the company’s application at the 

Licensing Board, Boliden AB went to visit industrial plants in the USA and in Canada together 

with representatives from the SEPA.70 The object of the journey was to study similar pollution 

problems – and of course, to find useful technical solutions adaptable to the Rönnskär factory.     

However, even though there were available techniques on the open market, the managers at 

Rönnskär did often find those solutions non conformable and very costly, while the solutions also 

produced a great amount of rest-products to deposit. Therefore the company’s engineers were 

instructed, as extensively as possible, to search for own technical solutions, well adaptable to the 
                                                 
66 Licensing Board of Environmental Protection.. Dnr Ä 57/73 (Decision document from the Ministry of Agriculture 

1975-06-19). 
67

 Boliden Central Archive Rönnskärsverken, (BaR).”Environmental protection issues. Letter from the Swedish 
Environmental Protection Agency 4.3.69. concerning research projects” 

68 BaR  ”Environmental protection issues. Letter from the Swedish Environmental Protection Agency, 4.3.69. 
concerning research projects” 

69 BaR “Internal message: Environmental Protection: Longterm goal concerning discharging: a proposal” 
70 BaR ”Report from a journey to Canada and USA for inspections of environmental measures in lead and copper 

smelters ) 

 15



specific processes within the factory. The challenge for the engineers was to develop technical 

solutions that would generate low emission levels, a minimum of waste products in combination 

with low costs.71 As an example, after intensive work between 1975 and 1979, a technical 

invention, a water treatment work facility, was installed.  It took three years of intensive 

experimental work, to design a dependable and a sufficiently effective method to purify process-

water, wash-water and rain water at Rönnskär. This experimental process was founded on 

collaboration and a mutual knowledge exchange between the engineers and the production 

workers.
72

 At the same time, the engineers were also working with modifications and alterations of 

existing processes of production in order to delimit emissions to air. By this type of modifications, 

it was possible to lower the emissions of sulphur dioxide derived from the production of lead 

from 3000 tons per year to 300 tons. 

A second problem was related to the time dimension. As mentioned earlier, Rönnskär was 

in 1975 granted an exemption to carry on activity, provided that the company carried through 

far-reaching measures within three years.73 During the negotiations in the licensing process, the 

company alleged very clearly, that three years was an all too tight time-schedule in order to 

succeed with the development work and to implement technical solutions and to perform so-

called recipient investigations (see below). However, in 1978, when the assigned period had 

ended, the Rönnskär factory had cleared off all 49 measures, but one. Still, the manager declared 

that the time-forcing pressure had made it impossible to develop the most effective solutions in 

some of the cases.74 On the other hand, they had in many aspects been free to develop own 

factory specific technical solutions, provided that the company did discuss their suggestions in 

consultation with the supervising authorities, i.e. the SEPA and the county administrative board.
75

 

It is possible that this freedom, speaking in the spirit of Nathan Rosenberg’s analysis, promoted 

more innovative and efficient technical solutions, compared to a situation where technical 

solutions hade been centrally dictated and imposed.   

Finally, one additional problem was specifically related to the process of finding out 

possible environmental disturbances caused by the factory. Accordingly a multiple set of 

‘recipient’ investigations were completed and initiated during the 1970s. And as the company 

magazine states in 1976; never before had the environmental impact from a Swedish industry, 

                                                 
71 Interview 
72

 Interview 
73 Licensing Board of Environmental Protection.. Dnr Ä 57/73 (Decision document from the Ministry of Agriculture 

1975-06-19).  
74 Smältdegeln (1978), p 26. 
75

 It should be underlined that these consultations between the company and the supervising authorities were a 
consultation between “engineers”. Both the professions who represented the company, and the persons in 
authority of the SEPA were highly qualified engineers.   
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been so extensively surveyed and investigated.76 Specimens were for instance taken on moss, 

berries, vegetables, fish, horses, cattle, foxes and humans.77 Nevertheless, in performing those 

measures and analyses, the company had to come up with own, new methods. The company 

engaged external help from different institutions, primarily from IVL.  In 1974, ten different 

institutions where connected to different recipient investigations of the Rönnskär environment, 

which besides IVL, also included departments at different universities, public authorities and the 

‘Sentralinstitutet for industriell forskning’ in Oslo, Norway.78 Unlike the technical work with 

lowering emission levels from the production processes, the recipient investigations were lead by 

external research institutions. The major reason for this was to label the test results as objective 

and legitimate.
79

During the 1970s, the environmental work at Rönnskär got an organisational structure, 

which was divided between the staff that worked on the problem with emissions from production 

processes, and the staff that worked with ‘recipient’ investigations. Around thirteen persons were 

full-time engaged in the working process of controlling environmental effects and developing 

abatement technology. This division of work was perhaps a natural adjustment to external 

institutional pressure, since the governmental authorities had directly demanded the company to 

lower its emissions, while also performing various recipient investigations.80  

The ‘software’ of technological development 

Environmental work does not simply involve implementation of new abatement techniques.  One 

of the engineers, who worked with environmental issues at Rönnskär from the 1971 until the 

2001, and also as a director of environmental issues during the 1990s, puts forward that 

environmental adjustments are not primarily a matter of financial means for investments and 

technical development. Cultural elements, such as taking care of different competences and 

employee training are most essential for the development work, and to get the ‘clean’ technique 

to work effectively, once it is implemented.
81

 At Rönnskär, internal education of the process 

workers in elementary chemistry was established as a conscious strategy in order to secure efficient 

environmental control.
82

 The Rönnskär engineer explains that in their development work, 95 % 

                                                 
76 Smältdegeln (1976) Nr 5 pp12-13.  BaR Protokoll. Sammanträdesdatum 1977-09-09 vid Statens Naturvårdsverk, 

Bil.1 (Protocal from a meeting at the Swedish Environmental Protection Agency 1977-09-09” Appendix 1) 
77 BaR  Protokoll; Sammanträdesdatum 1977-09-09 vid Statens Naturvårdsverk, Bil.1. (Protocol from a meeting at 

the Swedish Environmental Protection Agency 1977-09-09” Appendix 1.)   
78 Smältdegeln (1976) Nr 5. Unika Miljöundersökningar på Rönnskär p12-13.  
79

 Interview 
80 Gustavsson, A (2003) pp. 95-96, 98  
81

 Interview  
82

 Smältdegeln (1989) Nr 1, p5. 
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of the experiments failed, and sometimes even the schoolbook of chemistry did not make sense to 

observed phenomena. Therefore, he argues, these kinds of technical experiments always take time, 

and the fact that the development of new techniques naturally involves a great deal of failures 

demands a research climate of patience and persistency.
 83

However, the 1970s and the first testing at the licensing board, were only going to function 

as the starting shot for a long reconstructive process of the factory. The testing did only function 

as an acute “fire extinguisher”. As a consequence of deeper and more tightening demands of 

pollution control from Swedish governmental authorities, the 1980s and the 1990s caused an 

even bigger challenge for the company. Nevertheless, it was still going to take until the year of 

1998 before the activities at Rönnskär were totally given a “clean bill” by the Licensing Board. 

And finally today, the Rönnskär factory, represents one of the cleanest smelting factory in the 

world. Still, this paper has only scraped the surface of this radical process of change.   

 

Concluding discussion and reflections  

Since the 1960s, the environmental issue has exerted strong influence on the technological and 

technical development within the industrial system. Today, engineers who design systems for 

industrial material processing routinely consider costs of meeting environmental regulations. In 

this paper, I have concentrated on the beginning of this process, which gained momentum during 

the late 1960s. 

The interaction between industry and the environment in general, and the environmental 

adjustment process of industrial firms in particular, embrace strong institutional and 

technological components. Theoretically, it is possible to connect the strong institutional pressure 

on industry to undertake pollution controlling measures, to Thomas Hughes’ notion of Reverse 

Salient. Today, hardly any technical system will be able to expand without including some 

environmental concerns in the developing process. Still, 40 years ago, and especially within the 

industrial sector, it was different. Demands for pollution control appeared as a sudden restriction, 

and impinged on the whole industrial production system. The formation of the IVL in 1966 is an 

example of joint effort between industry and the state, in order to make a common cause to 

correct the ‘Reverse Salient’ and bring the industrial production system back into line. However, 

it is of importance to discuss the appropriateness in using Hughes’ analytical framework in this 

context. Hughes’ analytical framework is empirically based on the developing process of large 

                                                 
83

 Interview 
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technical system, but here, the focus has been directed on technical problems within already 

established production processes at the firm level. 

The purpose of this paper was to illuminate the phenomenon of how environmental 

legislation did exert influence on companies to undertake environmental adjustments by the 

means of a case study within the Swedish system. Focus has been directed towards the 

constitution of the legal framework, i.e. on North concepts on formal institutional aspects, and its 

actual consequences on the firm level. Institutional theory was proposed in order to connect the 

shape of the legal framework with the efforts of the company to adjust to environmental 

demands. However, because of the individual testing principle, and a vaguely formulated law, it 

seems obvious that the formulation of the EPA also left room for widespread informal 

institutional constraints. Still, by focusing on the efforts undertaken by Rönnskär during the 

1970’s, the company proved, anyhow, to be strongly influenced by the EPA. The company was 

put on a strong pressure to find technical solutions for a number of emission problems.  

Concerning the technological dimension, critical problems were related to the lack of 

knowledge of the causes and effects of the emission problems and appropriate technical solutions. 

The world market proved – in the eyes of the company – to be in shortage of usable solutions, 

even though they physically went to visit similar factories abroad. Nevertheless, one could still 

question whether there should not have been some options available. But, as Rosenberg has 

emphasised, it might be easy to overestimate the possibility to transfer scientific knowledge or 

completed technical solutions into complex, factory specific conditions. Technology transfer 

between industries is a complex issue and cost effective solutions can take years to develop. And 

once a new invention has been developed and is working satisfactory, it might only be applicable 

in its present shape, in the specific factory, that gave birth to the invention. However, speaking in 

Rosenberg’s terminology, the individual testing principle might have promoted long-term 

innovative and effective technical solutions, because it was consent to decentralised experimental 

activity.  

Nevertheless, the individual testing principle, where every single case was judged from its 

specific circumstances, also implies that every single case could have been treated fairly different, 

depending on the character of the activity, personal relations between industrial and 

administrative professions, location of the industry or the like. Because of the individual testing 

principle, it is also plausible to assume that the behaviour of Swedish industrial firms have been 

disparate. The legislation left much room for individual business cultures to “break through”. 

Companies with reluctant or crooked culture elements had obviously chances to deviate from 

stipulated environmental measures, while more serious, co-operative companies got the chance to 

work in fairy fruitful institutional environment for developing sequential cost effective technical 
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solutions. The consensus-seeking procedures, where industry were allowed to participate and 

influence the design of dictated conditions through the system of preliminary testing, might have 

promoted constructive attitudes towards environmental adjustments within industry, compared 

to a policy line of confrontation. However, not much can be said before comparative studies 

within the Swedish system have been performed, or perhaps most fruitful, between various 

national systems of environmental protection.  
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