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MAUREEN McKELVEYi

Engineering the Biological and Political:
Enabling Industrial Use of Genetic
Engineering in Sweden

1. Introduction

Although things are changing, the history of technology has often involved the
history of machines rather than the history of techniques. Technology includes
both machines and techniques. The history of techniques in the English sense of
"a practical method, skill, or art applied to a particular task"2 seems to have
been left to historians of science, who have only partially covered it. This
disregard for the history of techniques has left some gaps in our understanding
of how humans develop and use technology to influence and control nature.

This lack of histories of techniques is particularly relevant for one
currently important, controversial, and influential set of techniques, namely
genetic engineering.3 In particular, the recombinant DNA technique (rDNA)
allows controlled changes to DNA or genes, and thereby opens up new
possibilities of engineering the biological world. These techniques have, in
fact, been prominently used by basic scientists and industrial researchers since
the late 1970s. These techniques have proven radical in a number of
dimensions, such as giving some control over nature and affecting industrial
production and products in a number of sectors. A quite fascinating history of
these techniques can be told about Sweden.

This radical technology and its effects on society and the economy have
not gone un-noticed. Much has been written about genetic engineering,
biotechnology, and the recombinant DNA technique. Contributions include the
history of science and of scientists who developed the technique in 1973 and of
some scientists' subsequent attempts to introduce a temporary moratorium.4
Other pieces focus more on the new and relatively abrupt involvement of these
basic scientists with firms.5 Starting in the late 1970s, many scientists in
molecular biology and related fields either left the university to start small
biotech firms or else simultaneously worked for universities and new or
established firms. On the one hand, this led to tensions within academic
science, such as! disrupting communication and fueling jealousy. On the other
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hand, scientists' direct involvement with new and established firms sped up the
diffusion of scientific results into industry. Much of the history about genetic
engineering has focused on issues tangential upon science.

In contrast, not as much has been written about industrial uses of genetic
engineering. To the extent that industrial uses have been analyzed, established
firms within the pharmaceutical and food industries have been admonished for
not having recognized the importance of genetic engineering earlier. The
"biotech industry" - i.e. all the small start-up firms - has been taken as
examples of how university science wedded to venture capital can stimulate
economic growth.6 However, these images of industrial use of biotechnology
by no means tell the whole story.

There is another side to the history of industrial use of genetic
engineering, that of some established pharmaceutical firms trying to
incorporate the recombinant DNA technique into existing practise. Existing
practise includes both production technologies and products. Established
pharmaceutical firms like Eli Lilly in the USA and Kabi in Sweden moved in
early relative to the nascent state of international basic science and relative to
many other pharmaceutical firms. These firms' applications of genetic
engineering occurred in parallel, as well as in direct contact, with university
science. After the basic scientists' short moratorium in the mid-1970s,
scientists' orientation of research were partially influenced by public debate,
formal regulations, and firms' industrial goals. This side of the history of this
technology has not been well described.

These pharmaceutical firms which became interested in the late 1970s in
integrating genetic engineering into existing practise faced a situation of
uncertainty. They faced uncertainty on all sides - scientifically, technically,
economically, and politically. This situation arose largely because genetic
engineering techniques were so new and had such radical implications. At this
point, basic scientists had developed small scale techniques, but many questions
remained. In fact, the very first firms which explored rDNA did not know
whether or not bacteria could be made to produce the human proteins intended
to be sold as pharmaceuticals. Science had not yet developed reliable,
functioning genetic engineering techniques for firms' industrial purposes.

In another dimension, once scientists had used rDNA to modify the DNA
of bacteria, the next, large scale industrial steps seemed very similar to existing
biological production methods like penicillin. Nevertheless, tensions arose
between the radically new techniques and the well-known technologies of
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biological production processes. The new and old could be difficult to
integrate, as when genetically modified bacteria initially died in industrial scale
vats. There were similarly economic uncertainties about the costs of these
technical developments and costs of production.

Given their radical character and the emotionally loaded potentials of
biological engineering, neither were the new techniques automatically covered
by existing government regulation. This engendered political uncertainty about
how and whether use and development of the techniques would be regulated.
Scientific, technical, economic and political uncertainty thus surrounded early
development of genetic engineering techniques, due to the radical newness of
the technology.

The earliest history of industrial use of genetic engineering thus extends
beyond firms. Uncertainty pertained not only to firms' own decisions - e.g.
whether or not they would back a technical design which ultimately proved
successful - but also to the scientific techniques and the production technology
and to surrounding conditions. Therefore, before firms could actually start
using the techniques as the basis of production, the technology and the
surrounding conditions needed to become more stable.

Stabilization was necessary for subsequent technical developments for
industrial use. It allowed firms to be relatively certain that they had a good
chance of reaping economic benefits from their product. These returns would
hopefully pay for the high costs of technical research and development (R&D)
and make a profit. The earliest industrial history of genetic engineering which
will be addressed here thus involved stabilization and reduction of uncertainty.
Later technical development within firms was enabled by interactions between
firms and the scientific and political environments which, intentionally or not,
reduced uncertainty.

This article will address the early history of industrial use of genetic
engineering in Sweden, mainly the late 1970s to the early 1980s. The Swedish,
state-owned, pharmaceutical firm Kabi moved quite quickly internationally
into genetic engineering. In 1977, Kabi's management perceived genetic
engineering to be an alternative source of production for their main product,
the pharmaceutical human growth hormone (hGH). Kabi therefore financed an
R&D contract in the first, American, dedicated biotechnology firm, named
Genentech. Genentech agreed to do R&D to try to modify the DNA of bacteria
in order to "tell" bacteria to produce human growth hormone. Because no one
was sure whether or not this would work, the experimental results of this R&D



contract were of both basic scientific and industrial interest. Industry and
science cooperated and competed during this case. Negotiations over
"blueprints” of regulation defined acceptable paths of technical development.
This in turn reduced uncertainty and hence risks about whether or not a
particular industrial configuration would be considered acceptable. Because
firms' decisions and technical development were linked so closely to basic
science and political regulation in this period, interactions among these three
will be jointly examined here.

Incorporating the recombinant DNA technique into industrial production
of hGH in Sweden required that both basic scientists and interested firms
engineer politically as well as biologically.

2. Of scientists and debate

Following the successful development of the rDNA technique by the American
researchers Stanley Cohen and Herb Boyer in 1973, many scientists in
molecular biology and related fields became concerned about how the
technology would be developed and used in the future. They thought regulation
was appropriate. A group of prominent scientists therefore formed the so-
called Berg committee, which subsequently published a letter in the renowned
journal Nature in July 1974. This letter requested a temporary moratorium on
certain genetic engineering experiments deemed dangerous.

The fears and risks expressed in the Berg committee letter were taken
seriously and acted upon by Swedish scientists. Like their American
contemporaries, Swedish scientists arranged meetings to spread information
about genetic engineering and recognized the potential need to regulate its
development. For example, in December 1974, Professors Lennart Philipson,
Peter Reichard, Nils Ringertz, and Tage Eriksson informed
“Forskningsberedningen”, the Scientific Advisory Board to the Swedish
government, about recombinant DNA. Along with scientists and politicians, the
Board included several representatives from industry, such as Bertil Aberg, a
medical doctor and professor of clinical chemistry who moved to Kabi.7 No
regulatory initiatives were taken by the Swedish government at this time.

Not having spurred the government into regulation of this new and
untried technology, the basic scientists tried again to regulate, but under
scientists' control. On the initiative of Professor Reichard, the Science
Research Council formed a Genetic Manipulation Advisory Group Committee
(hereafter GMAC) in 1975, which was also approved by the Medical Research
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Council.8 Swedish scientists were still concerned about the trajectory of
development of genetic engineering and felt that some social control was
necessary.

In contrast to the American National Institutes of Health committee which
used Berg committee guidelines to regulate and which was constituted by
scientists, the Swedish GMAC brought together scientists with a range of
interested parties such as trade unionists.9 The GMAC regulations followed
accepted as well as changing international praxis and discussions. The
committee had its first official meeting in September 1976, with Professor
Reichard the chairman. It had two main functions: 1) Diffusing information
about recombinant DNA out to the public and to represented organizations,
and 2) Reviewing research grants. The Swedish research councils had agreed
only to fund experiments which had undergone review. The GMAC committee
was thereby given some control over the directions of experiments involving
genetic engineering techniques.

The industrial branch most likely to be initially affected by genetic
engineering - e.g. pharmaceutical companies - sat on the GMAC. Although
neither Kabi nor any other Swedish pharmaceutical company had in-house
R&D in molecular biology in the late 1970s, the Swedish association of
pharmaceutical companies (Lakemedelsindustriféreningen, LIF) was asked by
these university scientists to participate in GMAC. This indicates that scientists
clearly saw in the mid-1970s that genetic engineering could soon be used by
commercial firms. In Sweden, basic scientists, industrialists, and politicians
thus interacted from the beginning.

LIF initially appointed the head of research of Astra, another large
Swedish pharmaceutical company, as their representative: later, that person
was Aberg from Kabi.l0 In 1976, the LIF representative “on behalf of the
pharmaceutical companies, agreed to the guidelines that we finally adopted, the
procedure we had to review any research being done in this area, whether in a
pharmaceutical industry or in university”.ll In other words in 1976, the
pharmaceutical association agreed to abide by the rules, even though regulation
came from the scientists committee instead of government legislation.
Representation on GMAC also gave Swedish firms early information about the
potentials of recombinant techniques.

Just as Swedish scientists participated in discussions and reacted to the
calls of scientists working in the USA to impose a temporary moratorium in
1974, so too the Swedish media reacted to, and published, articles similar to



American ones in the late 1970s. Dagens Nyheter, one of Sweden’s most
influential and respected newspapers, published the article “Lord knows what
monsters you have in your test tubes” on March 6, 1977. The article first sets
up the views of a Harvard biochemist against the mayor of Cambridge, USA,
then discredits the biochemist while taking the fears of the mayor seriously:
In the closed world of science, the debate about the new and forward moving
boundaries of genetic research has been going on for about five years....
But the public eyes were not opened until AL Vellucci [mayor of Cambridge]
sounded the alarm last year....
One day when he heard about what went on in the laboratories in his city, he said

straight out, ‘By the devil, | would just like to know what monsters are going to crawl
out of those damn researchers' test tubes’. ™

One of the final sentences in this newspaper article - e.g. “society must take the
final responsibility for the actions of individual members” - brings up a recur-
rent theme. The Swedish state should take responsibility for the direction of
scientific and technical developments. It should tightly control these dangerous
scientists, who might otherwise become real-life Frankensteins.

Starting in mid-June 1977, Dagens Nyheter, as the first Swedish paper to
do so, ran a series of debate articles on genetic engineering. The first article,
written by the Social Democrat and active debater Nordal Akerman, was
entitled, “What right does research have to be free?” Akerman’s answer in the
article was very little.13 In contrast, the second article was written by Lars
Wieslander, a medical researcher at the Karolinska Institute. He reacted to the
implication that there was “any connection between Harvard’s [genetic]
research and monsters that people had seen on the streets!” and instead detailed
the scientific basics of genetic engineering.l4 The final article in this series
“This concerns survival itself, again written by Akerman, restated the need
for social control of the technology.

The articles by these two authors - a critical, professional public debater
and a medical researcher using the techniques - reflect an on-going dilemma in
the Swedish debates about genetic engineering. On the one hand, for the
medical and natural researchers, genetic engineering was something
understandable, techniques that could be defined and explained. On the other
hand, for many of the debaters and the public, genetic engineering meant more
than understanding current techniques. To them, genetic engineering posed
new possibilities and dangers, a technology which could be developed and used
in unforeseen ways in the future. Communication and discussions over
regulation could be difficult because of these differences in basic assumptions.
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By mid-November 1977 and running through spring 1978, the Swedish
debate intensified, especially the negative side. Akerman again set the negative
tone to “Stop the High Risk Laboratory!” in Dagens Nyheter but with other
newspapers also running articles.l5 The catalyst for debate this time was the
plans of Uppsala University, the Biomedicinskt centrum, to build a P3 high
security lab inside the university city of Uppsala. Due to the intensity of these
debates but especially due to a decision by Uppsala City Department of Health
(Uppsala kommuns halsovardsnamnd), these building plans were shelved for
the moment. UIf Pettersson, one of the researchers working on rDNA with
Philipson in Uppsala, then carried out some experiments at the Pasteur
Institute, Paris, France.l6

This incident happened at about the same time that American scientists and
public debate praised new research results which addressed a fundamental
guestion. Namely, even if DNA could be transfered between species, could
bacteria really use it to make human proteins? Herb Boyer from the University
of California, San Franscisco, (UCSF) carried out an experiment with the
protein somatostatin which indicated that the answer was yes. Boyer was also
one of the two founders of the California biotech firm Genentech in 1976. In
fact, the 1977 somatostatin experiment was carried out at the university labs,
but financed by Genentech.

So, just when the American media began emphasizing the benefits of
genetic engineering and celebrating that bacteria could make the human protein
somatostatin, the Swedish media - at least the debate articles - were
emphasizing its risks. Because genetic engineering was a radically new
technology, public debate in different countries played a role in shaping
national public environments which would ultimately allow - or forbid -
certain types of genetic engineering techniques and experiments.

Although the heated Swedish debate in late 1977 and early 1978 had many
negative tones, it did not, however, stop Swedish firms from being interested
in the market and technical potentials of genetic engineering techniques. In
fact, quite soon after Genentech’s somatostatin experiment, the Swedish
pharmaceutical firm Kabi moved to investigate the potential of these new
techniques for producing their main product. Kabi approached Genentech.
This was one of the first firms in the world to approach basic scientists or a
newly started biotechnology firm about an R&D contract involving gentic
engineering. No one was then certain that the techniques would work in
practise. Thus, the early Swedish public debate did mobilize opinion for and



against the technology, but it cannot be seen as a decisive element affecting the
technological innovation process.

3. Kabi's move into genetic engineering

Kabi had decided to investigate the market and technical potentials of genetic
engineering to make its most important product, namely human growth
hormone. Interesting questions in this historical process include the firm's
motivations to explore genetic engineering at all. Kabi already had a
production process for hGH, namely extraction from tissue. Why was Kabi
interested in finding an alternative source of production for this
pharmaceutical product? How and why did Kabi specifically decide and act to
contact Genentech?

According to Hans Sievertsson, who was then Kabi’s research director,
Kabi had a small - five or six person - research group who studied the complex
of proteins released by the pituitary gland and the hypothalmus, including
interactions between hGH and other proteins. Sievertsson was one member of
this group and had a PhD for research on hormones in the hypothalmus. Like
other research groups, this corporate R&D group monitored scientific
developments in the field, and one of these developments was Genentech’s use
of genetic engineering to make somatostatin. The Kabi group studying these
proteins was not isolated inside the firm, but instead, had on-going contacts
with the nearby medical research institute, Karolinska Institute.l7

In fact, Kabi’s relationships with the nearby universities and medical
center had been important for the firm’s whole involvement in hGH extracted
from pituitary glands. In the late 1960s, Professor Luft had, in association with
assistant professor Roos, suggested that Kabi make hGH. Kabi began working
on pituitary hGH in 1967, started clinical tests in conjunction with Luft in 1968
and registered the product in 1971.18

In 1977, this small Kabi research group thought Genentech’s research
using rDNA to make somatostatin in bacteria was “fantastically exciting”.
Sievertsson recollects that it was natural for them to wonder if other proteins
could be produced the same way.l9 Sievertsson therefore called Genentech
during a business trip to Chicago in late 1977 to establish contact and to look
into the possibility of an R&D contract for hGH.

Upon returning to Stockholm and after Sievertsson talked over matters
with his boss, Bengt Karlsson, Kabi invited Swanson and Boyer, as Genentech’s
representatives, to Sweden.20 Boyer and Swanson had started Genentech in
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1976. Boyer was a basic scientist from the University of California, San
Francisco, and Swanson was a venture capitalist.

Kabi was interested in the possibilities that the new techniques offered for
producing their most profitable pharmaceutical product, human growth
hormone. Kabi was a so-called pure, ethical, pharmaceutical company?2l which
mainly produced pharmaceuticals based on biological processes. Kabi's
contemporary production of hGH was based on extraction from human
pituitary glands, making pituitary hGH. It had a small if lucrative market.
Kabi thus had technology to extract, purify, and formulate the hGH present in
pituitary glands into a pharmaceutical product when they contacted Genentech
about genetic engineering.

Kabi also had technical and engineering experience with separation of
blood products, with complex proteins, and with controlling microbiological
processes such as penicillin and streptokinase. This competence and experience
might be useful for new projects using relatively similar new technologies. The
guestion was, how similar would genetic engineering be to current
technologies? In other words, would genetic engineering be a radical or just
incremental change from the firm's perspective? No one could foresee the
answers to these questions. Technical development of a new production process
had to be based on R&D using systematized knowledge and empirical
experiments.

The disease hGH was intended to treat, hypopituitary or severe dwarfism,
was then estimated to afflict 6-10 persons per million, and the estimated costs
of one year of treatment per patient was $5,000 - $10,000 in 1979. Treatment
lasts about ten years, up until puberty. In the late 1970s, Kabi was the world’s
largest commercial supplier of pituitary hGH. Kabi had 70% of the world
market, with their main international competitor being Serono, a Swiss
company, but there were also non-profit, government-financed agencies like
the National Pituitary Agency (NPA) in Baltimore, Maryland.

For this particular pharmaceutical product, size of market was closely
linked to supply of pituitary glands. In the late 1970s, Kabi collected about
150,000 glands from around the world. On average, it took 50 pituitary glands
to provide enough hGH for one patient for one year so Kabi could provide
treatment to approximately 3,000 patients per year.

Pituitary extracted human growth hormone thus had an established, if
fairly small market. This indicated that the same product made with an
alternative technology should have a similar if not larger market. Genetic



engineering offered the promise of greatly increased supply. Kabi’s
management felt it could sell all the hGH it could make because the current
supply sufficed for only the most severe cases of dwarfism. Many potential
patients of this disease - hence customers - simply could not get hGH. In
addition to the known and established market for dwarfism, there were
indications that hGH could be used for other medical conditions like healing
burns, Turner’s syndrome, and so forth. Kabi was therefore interested in
genetic engineering as way to supply a larger market.

Commercial firms and government-sponsored organizations had opposing
appreciations of the potential market for hGH. On the one hand, Kabi clearly
saw a larger market for hGH, if the supply could be expanded. On the other
hand, Salvatore Raiti, director of NPA, maintained in 1979 “that all patients
with diagnosed hyposomatotropism are receiving the hormone”.22 In other
words, he did not see too little supply as a problem, and for that reason, no
new production technologies based on genetic engineering were needed. Since
the NPA was not moving to develop the technology, partly due to the
organizational and institutional structures, genetic engineering threatened their
raison d’étre.23 Without extraction of hormones, there would potentially be no
NPA.

The problem with pituitary hGH was that greatly expanding the supply
was not so easy. Kabi already had international contacts to collect pituitary
glands from morgues, but they continually faced a situation where potential
demand was greater than supply. Raw material from biological material were
not only in limited supply, they were also relatively difficult to deal with.
Aberg later claimed these latent sourcing needs, rather than only profit-making
or availability of new knowledge, pushed pharmaceutical companies into
genetic engineering.24 Genetic engineering offered the possibility of unlimited
supply of hGH because the protein would be made in bacteria or other simple
cells which would rapidly multiply, each daughter cell also making the protein.
Kabi thus had technical as well as market supply reasons for developing
industrial uses of genetic engineering.

Expanding the supply clearly indicated the possibilities of making profits
with the new techniques. Kabi was having financial difficulties and needed a
boost to survive in the pharmaceutical industry in the longer term. Kabi as a
firm faced economic uncertainty about the future. For example, KabiVitrum
had gone from a profit of 27.2 million Swedish crowns in 1978 to a loss in
1979 of 22.3 million Swedish crowns.25 At the same time that pituitary hGH

225



226

was Kabi’s most successful product and an important income-generator, Kabi
teetered at the edge of bankruptcy several times in the late 1970s. Kabi's
decision to pursue technical development by financing research was thus taken
under conditions of uncertainty. That was financial uncertainty within the firm
as well as uncertainty about whether the techniques would function in practise
at a reasonable cost.

Largely because Genentech had good basic scientists and was willing to
sell R&D contracts for specific industrial applications, Kabi contacted them
rather than any Swedish researcher in the field. Although there was some basic
Swedish research in tangential fields - above all in Uppsala, Swedish
researchers did not work on the specific application of genetic engineering
techniques which had attracted Kabi. At this particular time, the specific
application of making hGH in bacteria required basic scientific research.

Aberg, as research director for KabiVitrum, was intimately involved in
the discussions between Genentech and Kabi to purchase directed research. In a
debate book from 1982 entitled Safe enough? About the introduction ofa new
technology into Sweden - recombinant DNA, Aberg reminisces about same
course of events:

I remember how Peter Reichard, professor in biochemistry at Karolinska Institute,
asked me, in connection with the awarding of the Nobel Prize to Roger Guillemin -
the discoverer of somatostatin - what Kabi intended to do about the new technology.
The answer was that Kabi’s current research director Hans Sievertsson and |, who
was research director for the group Kabi-Vitrum-ACO, had already invited Herbert
Boyer to come to Stockholm and discuss the possibilities for cooperation in some of
the product areas that were important for Kabi. The meeting occurred in the first week
of December 1977, and Boyer was accompanied by Robert Swanson, managing
director for a newly formed Californian company, Genentech Inc. Kabi was
represented by Hans Sievertsson and from the research side of the group, myself and
my closest colleague, Kerstin Sirvell, Master of Science. It was clear after the meeting
that it would be possible to clone human growth hormone (somatotropin, hGH) in a
coli bacteria.26

In addition to Aberg, Sievertsson and Sirvell, Linda Fryklund was present at
the meeting; she was department head of the Recip Hormone Laboratory at
Kabi.27 Sievertsson confirms that Boyer and Swanson came to Stockholm on
“Nobeldagen” 1977, that is, December 10th, the day the Nobel Prizes are
awarded. Boyer and Swanson's fee for coming was the price of their plane
tickets: Genentech was interested in finding customers to whom they could sell
R&D contracts on genetic engineering.

As Aberg points out, Drs. Guillemin, Schally and Yalows were concur-
rently awarded the Nobel Prize in physiology/medicine for their work on
peptide hormones.28 Guillemin had discovered the medical significance of



somatostatin and had extracted it from tissue. Scientific recognition for
research on somatostatin thus occurred parallel in time and within a few
kilometers of the commercial recognition of the new technology genetic
engineering to make the same and similar proteins.

The scientific versus commercial demands on quantity to be produced
with the two different techniques ultimately differed by several orders of
magnitude. Both Guillemin’s group and Genentech’s group had made about
five milligrams of somatostatin, a tiny amount, before Nobeldagen 1977.
However, whereas Genentech could make it in bacteria, with the potential of
replicating the experiment in thousand litre tanks, Guillemin obtained his five
milligrams by grinding up almost a million sheep brains.29 Possibility to
produce in large scale was a necessary condition for industrial use, thereby
making genetic engineering a more interesting technical trajectory than
handling biological material. Genetic engineering promised control over what
was an apparently unlimited supply.

During the first negotiations between Kabi and Genentech, few outsiders
to Kabi, even within Sweden, knew about the specific discussions that Aberg
and Sievertsson had begun or about Kabi’s general intentions to use genetic
engineering. As shown above, two active Swedish researchers also involved in
regulation were Reichard and Philipson. The above quote indicates that
Reichard was unaware of Kabi’s intentions in December 1977, and Philipson
had a similar opinion as of July 1977:

| don’t think any one of them [Astra, Pharmacia, Kabi] is involved in recombinant
DNA research at the present time. | don’t think there are any plans to use it in the
foreseeable future. But of course, they would like to have an option and a procedure
to follow in case they would be interested.30

Of course, Philipson was right that Kabi was not involved in recombinant
DNA research nor even in contact with Genentech in July 1977: Kabi's first
more formal contact with Genentech was in December of that year. Neither
was Kabi involved in the Swedish debates of this period, which otherwise
would have indicated their interest publicly.

Following the meeting between Genentech and Kabi in December 1977,
the upper research management of the Kabi companies - i.e. Bengt Andrén,
Bertil Aberg, and Hans Sievertsson - made a decision to work out an
agreement with Genentech to carry out research on hGH. They signed a
“Letter of Intent” in December 1977, which indicated their agreement to try to
come to an agreement. Lawyers from the respective companies set out to
hammer out a legal contract during 1978. Kabi thus thought it likely that
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Genentech could successfully carry out the research project. They signed the
contract in August 1978.

Up to this point, development of genetic engineering techniques
significant for the hGH project was largely based on scientific research,
carried out within research institutes and acclaimed by scientists as interesting.
One of these was the Boyer/Genentech experiment with somatostatin which
captured the attention of Kabi's R&D management and of the American media.
Nevertheless, alongside the basic scientific acclaim, Genentech’s research on
somatostatin had also had non-scientific objectives. This research helped
develop practical techniques, like synthetic DNA. It also served as
advertisement both for Genentech's scientific potential and their willingness to
sell R&D contracts to other firms.

Of course, firms - whether mostly composed of researchers like biotech
firms or more established pharmaceutical ones - were not the only agents
trying to shape the direction of developments in genetic engineering in the
1970s. News about somatostatin and about genetic engineering in general was
also used to influence public opinion. In influencing governmental and public
opinion, debate influenced calls for the creation and modification of political
regulation. Regulation set boundaries and directions of technical development
considered acceptable.

Informal institutions and regulatory bodies for scientific experiments
were set up by basic scientists in the early to mid 1970s in both the United
States and in Sweden. This occurred before the public debate got underway.
When the debate about genetic engineering became more public after 1976 in
the US and after 1977 in Sweden, the range of fears and optimisms about the
technology increased, and there were suggestions to not allow any genetic
engineering at all within a community or within a nation. This negotiation,
however, did not stop all scientists from carrying out experiments nor stop all
firms from investigating the market and technical potentials of genetic
engineering.

Clearly, with interest from established firms like Kabi and their
competitors such as the American pharmaceutical firm Eli Lilly, genetic
engineering would no longer be an exclusively academic development. Firms
were not willing to wait around for basic research results which just happened
to be applicable for industrial use. Instead, some firms financed research in
universities and/or biotech firms in order to apply general scientific knowledge
and techniques to specific industrial applications. These firms had to expend



resources to get access to knowledge which was otherwise not available - and
in order to develop techniques which no one was quite sure would work.
Exploring these new technical alternatives involved uncertainty.

4. Engineering a bacteria construction

For Kabi, genetic engineering represented a new technique to make an existing
product. In order to succeed with this vision, the techniques and genetically
modified bacteria to be supplied by Genentech had to actually work and be
integrated into existing production practise.

Because no one was sure the techniques would work, research to make
hGH in bacteria was perceived to be scientifically as well as industrially
interesting in 1978. In doing rDNA experiments on hGH, Genentech partially
competed with a scientific group at University of California, San Francisco
(UCSF).3l Nonetheless, basic scientists and corporate scientist-engineers were
ultimately trying to answer different questions with the same experiments.
Basic scientists were more interested in using genetic engineering techniques to
expand knowledge about how cells work. Firms wanted functioning technigques
which could create value to be sold on a market.

Kabi recognized that genetic engineering represented a break with their
past technical production system for pituitary hGH. If genetic engineering
worked, Kabi needed to invest in R&D to jump to the technical trajectory
based on genetic engineering. At the same time, Kabi management did not
intend to give up the technical trajectory that the firm had developed around
tissue extraction of hGH. They would retain those techniques and that
knowledge as well.

In comparison with Genentech, Kabi was less focused on the genetic
engineering, partly because they did not initially have this competence.
Management was more focused on strategies to realize commercialization.
They had to integrate genetic engineering into a production system and
political environment. Tasks included obtaining financing for the R&D work,
putting together an internal research group, influencing discussions about
regulation, and so forth. In short, basic scientific research in molecular
biology and related fields was definitely not Kabi’s main activity, but Kabi
tried to quickly develop the ability to take care of scientific techniques.
Competition in the economic environment required the development of
practical techniques on an industrial scale.
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Initially, this involved keeping a close eye over the hGH research project
that the Genentech scientists were doing. Sievertsson and/or Aberg travelled to
South San Francisco about once a month in 1978 in order to check up on their
project. Initially, however, Genentech was mainly concentrated on making
insulin in bacteria for Eli Lilly.32 In an interview, Sievertsson said that there
were two main reasons that they followed the hGH project so closely - 1)
Partly because it was such a major, expensive research project compared to
Kabi’s budget and therefore natural to see the advances first-hand and 2) Partly
because of the uncertainties. At that time, it was “incredibly futuristic to think
that a stomach bacteria could make human proteins”33 and so, in other words,
it seemed like a pipe dream and involved enormous risks. Kabi was curious
about whether or not Genentech would be able to deliver the scientific
breakthrough they had promised.

In addition to checking up on research results, Kabi had these months
between December 1977 and August 1978 to plan how to take care of both
genetic engineering techniques and the specific bacteria for hGH. They needed
to take care of them within the firm and within Sweden.

Although Kabi had experience with biological processes, neither they nor
any other firm in the world had previously worked with genetically engineered
bacteria on an industrial scale. The research directors felt it imperative that
Kabi develop its own experience in genetic engineering for future products.
Thus, although Kabi became interested in the new genetic engineering
trajectory for their main product hGH, management saw the potentials that the
techniques offered for generating new products or improving production of
existing ones.

To develop competence in genetic engineering, Kabi started a biotech
company named KabiGen in 1978. KabiGen’s first bill was about a million
dollars, up-front, to pay the Genentech R&D contract. It should be emphasized
that despite this strategy to develop molecular biology competences for other
products, Kabi clearly relied on Genentech for the rDNA hGH project.

Aberg explains the strategy to start KabiGen as follows:

| felt a strong NIH - Not Invented Here - complex against the recombinant DNA
adventure in KabiVitrum. Bengt Andrén and | therefore thought that it was better to
locate this development project to a special company, especially since one could see
the necessity of Kabi acquiring its own competence in the area of recombinant DNA,
if the project succeeded. So KabiGen AB was built in 1978.34

Bertil Aberg became the first managing director of KabiGen.35 As Aberg puts
it, “if the [hGH] project succeeded” and thereby showed that genetic



engineering could live up to its perceived industrial potential, Kabi wanted
close access to and control over basic research competence related to biotech.

As to why Kabi started this new firm, KabiGen, and placed the rDNA
hGH project there, Aberg presents one explanation - the Not Invented Here
complex, thus implying that his vision of using genetic engineering met stiff
resistance within Kabi. Genetic engineering represented a new and uncertain
technical trajectory for the firm. In other terms, the technology might threaten
Kabi’s existing core competence and experience base. In a written account,
Aberg (1982) argues that Swedes in general (in public debate) and local
Swedish politicians were hostile to the new technology and made its industrial
development difficult.

The other upper R&D manager driving this innovation process at Kabi at
the time, Hans Sievertsson says, “All innovations meet resistance” and shrugs
off Aberg’s account.36 In short, innovative firms and individuals should expect
resistance and act to mitigate it. Sievertsson’s interpretation has been seconded
by Fryklund. Fryklund continues, “This [Not Invented Here explanation] is not
true. The reason for KabiGen was to permit Kabi’s own development for other
products. All the work done on hGH was done by Kabi [not KabiGen]
scientists.”37 These statements thus indicate some conflicts between KabiGen
and Kabi in the early years.3

KabiGen was the first biotech firm in Scandinavia. Moreover, it was a
firm that was started by and initially jointly owned by Kabi and “Statsforetag”,
the holding company for Swedish state-owned firms like Kabi.39 Why, then,
was Per Skold, head of Statsforetag, interested in joint ownership of KabiGen
and in financing the R&D contract with Genentech? Sievertsson says that Skéld
was interested because he had studied some chemistry and molecular biology,
and could see the possibilities. “It doesn’t have to be more remarkable than
that”.40 Aberg was also very well connected with individuals and groups in
Swedish public life and very energetic about creating support for genetic
engineering. Personal relations build a basis for trust, which can facilitate
financing for long-term or risky goals.4l Most importantly, perhaps, Kabi was
owned 100% by the state.

For whatever reason that Kabi succeeded in getting the Swedish
government to finance KabiGen and hence the Genentech contract, this
financing was vital for developing and integrating genetic engineering
techniques into a functioning production process. Without those Swedish
crowns and without Statsforetag’s support, Kabi could not have moved as
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quickly into genetic engineering. Sievertsson indicated that without both the
financial and moral support, he did not think that Kabi's hGH project would
have gotten off the ground at all. In the worst case scenario, resistance within
Kabi might have overwhelmed these managers' attempts to introduce genetic
engineering into the company. The implication is that individuals within a firm
who actively try to introduce and develop a new technological trajectory will
face resistance but can overcome that by relying on support from powerful
allies such as political or scientific organizations.

The Swedish state helped Kabi begin its technological trajectory into
industrial use of genetic engineering in another way as well. In addition to
getting money to start KabiGen and to finance the R&D contract, Kabi also
immediately applied for a special 11.5 million crown loan from the
governmental Industrial fund (“Industrifonden”); Kabi received the money
later but Aberg and Sievertsson applied around 1978. “Industrifonden” loaned
Swedish companies money for risky, large scale product development work.
Such loans reduced risks for the firm as the firm only had to repay the loan if
the product was successful. Much of the initial seed money for KabiGen and
for Kabi’s hGH project thus came from Swedish government agencies rather
than from market financiers. Swedish political agencies were thus important
factors explaining why Kabi was able to quickly develop genetic engineering
for industrial use.

Engineering a stable political environment in Sweden was also important.
Concurrent with Kabi’s manoeuvrering in 1978 to build support for the new
biotech firm KabiGen, the Swedish government was pressured to pass official
regulation. This pressure came partly from the political necessity of acting on
a hot mass media topic when there was a Parliamentary election the following
year and partly from the scientists in the Genetic Manipulation Advisory
Group Committee. Debaters called for the creation of government regulations
to direct both scientific research and technical developments.

Aberg’s account of that time stresses the intense tone of the debate and, in
particular, the negative attitudes:

A great controversy among the public creates among decision-making politicians, of
course, partly agitation and partly the feeling that something must be done. Certain
facts were systematically wrong in the mass media, and it is impossible to judge
where this occurred due to dubious intentions, to increase the customer base or due to
lack of ability to go to the scientific sources 42

Aberg was thus cynical about the reasons debaters had negative opinions about
genetic engineering techniques, including accusing some political parties of



attempts “to increase the customer base”. As mentioned, a Swedish mass media
debate had started in the fall 1977 over Uppsala’s high-security lab and ran to
spring 1978.

Kabi, represented by Aberg and his colleague at KabiGen Kerstin Sirvell,
published its first significant media article about the new technology in Dagens
Nyheter on February 3, 1978. Like the scientist Professor Philipson in
Uppsala, they criticized the un-scientific tone of opponents to the technology.
Just as Akerman painted the fantastic dangers of the new technology, Kabi
wanted to show the fantastic possibilities and the negative consequences of not
following up technical developments in genetic engineering. More particularly,
Aberg and Sirvell argued that prohibiting recombinant DNA experiments
would make Swedish universities and industry dependent on foreigners and
that Sweden would take the risk of losing jobs for the future. These are argu-
ments that weigh heavily in many debates in Sweden, a small neutral country
wishing to maintain high-paying- jobs. '

Aberg and Sirvell also called for the creation of new public regulations.
These rules would make it clear to everyone which trajectories of technical
developments were and were not allowable. They wanted to “Replace the
voluntary reporting to the research councils' [GMAC] committee with an
obligatory reporting for all researchers in Sweden active in the field! Legally
see to it that the Recombinant-DNA committee gets the right to decide about
prohibition or permission for certain research. Place democratic
representatives in the committee” 43 Aberg and Sirvell thus called for political
regulation of the new technology, including features such as democratic
representation that would reduce criticism of the technology. The government
did eventually react to calls for political regulation.

Indeed, the center to right, three-party coalition government decided on
February 16, 1978, to empower the Minster of Education Wickstrom to
investigate legislation for research with rDNA and to make regulatory
proposals. Instead of a Government Investigation (“statlig utredning”) which
involves many people and much time, the Swedish government gave the
investigation to the Department of Education, which in turn appointed one
man. The investigator, Bertil Wennergren, was ready ten months later, on
December 1, 1978, with the report Recombinant DNA Under Control 44

Wennergren proposed legislative changes to place activities using
recombinant-DNA technique and molecules under the existing environmental,
work place and public health laws as well as to propose a new governmental
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committee to take over the supervisory tasks of the Genetic Manipulation
Advisory Group Committee. The new committee should propose guidelines to
regulate experiments. His proposals were clearly influenced by the public
environment and regulation in the United States and England. Like the
Americans, Wennergren proposed that genetic engineering could be handled
within existing laws. The Swedish government did not immediately act on his
proposals.

Both the Swedish debate and the Swedish legislation were initially
stimulated by events in the United States, but soon gathered their own
momentum, where events internal to Sweden like the Uppsala lab, the election
interests of political parties, Kabi’s industrial interest in genetic engineering,
and the Wennergren report were used to shape the future direction of technical
developments in Sweden.

5. Developing politics and production technology
Parallel with debates and recommendations for legislation in Sweden,
Genentech and Kabi signed their R&D contract in August 1978. It was one of
the first industrial contracts in the world involving genetic engineering.

This R&D contract stipulated that Genentech had 24 to 30 months from
August 1978 and forward to develop a bacteria which could produce hGH.
Instead of taking so many months, Genentech came up with an initial bacteria
expression system only 7 months after the contract was signed. Aberg, the head
of research at KabiVitrum, and then at KabiGen, writes, “In April 1979, | got
the message that the bacteria was ready and that it made hGH.”45 The
Genentech scientist named first on the subsequent scientific paper, David
Goeddel, says, however, that their first clear experimental results came in late
May.46

This message came several months before either Genentech or a
competing group at UCSF submitted their scientific papers to respective
journals. In late 1979, both groups published scientific articles detailing how
genetic engineering techniques could produce human growth hormone.47
Genentech was under contract from Kabi and the UCSF researchers under
contract from the American pharmaceutical firm Eli Lilly. These experiments
in a loose sense “proved” that bacteria could make longer, more complex
proteins like hGH, and the experiments also developed some useful techniques.

In this sense, the bacteria given to Kabi in spring were not “ready” in any
final or usable sense. Showing bacteria could make human proteins indicated



the technology could function for industrial purposes. The scientific
experiments did not answer questions about the efficacy of the bacteria
construction - such as how well the signals to start and stop translation worked
with the DNA sequence coding for hGH. Nor did they address the commercial
question of whether rDNA hGH could be produced at an economically viable
guantity and price.

The scientific experiments neither proved that these bacteria could be
grown on a large, industrial scale nor that the proteins could be adequately
separated - i.e. purified - from contaminants. These questions had to be
answered if rDNA hGH was to be accepted as a pharmaceutical. However,
these were questions for the firms. The scientific papers were focused on other
guestions but did indicate the technology was possible. Generating the
information that it was possible enabled Kabi to be confident to start
organizing search activities which would generate further information about
technical choices and components for a production system. Kabi had early
access to the information that use of the technique was feasible.

Moving from potential to actual industrial production of hGH required
the integration of many component technologies as well as their common
functioning in a technical production system. The firm had many choices about
which component technologies to use in a production system, but was
constrained by their objective to sell the product so produced on the heavily
regulated pharmaceutical market. The final product, including its technical
production system, had to be approved by government agencies in order for
the firm to sell their innovation. The firm's decisions about which component
technologies to develop and select internally were thus constrained by existing
scientific and technical knowledge, economic configuration of this market as
well as public conditions.

Instead of investigating these technical developments within firms like
Kabi, one could just dismiss this R&D as applied science, as problem-solving
which is less innovative and inherently less interesting than basic science.
According to the linear model, scientific research is more important than
technical developments because science generates the true novelty. Industrial
use is just application of science.

To dismiss the firms' contributions, however, would be to miss the heart
of innovation processes, namely the continuing innovativeness required to
apply new scientific knowledge to industrial purposes. Scientific research did
not provide the once and for all answer to questions. Instead, many new
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challenges arose for each specific application. Industrial R&D was partly based
on knowledge, techniques and equipment which had been developed by
university scientist-engineers but applied to very specific, local, technical
problems.

Kabi recognized that making the technical system work consistently, at
high yields, and with high quality of final product was crucial for ultimate
success in the economic environment. The challenges of technical development
were thus quite different from those of basic science. This economic challenge
required many incremental technological changes. Although the market would
be the ultimate selection mechanism for the final product, firms had to make
choices about technical alternatives to integrate genetic engineering into
production practise. Moreover, economic variables, particularly the cost of
production, would play a large role in determining the future viability of
genetic engineering as the basis of a production.

Based on the knowledge that scientific experiments indicated bacteria
could produce hGH, Kabi began in a modest way to bring together a research
engineering group to handle the industrial production side of the project. In
the spring of 1979, Sievertsson asked Bjorn Holmstrom, a microbiologist with
extensive fermentation experience at Kabi, to start the rDNA hGH project.48
This R&D work on commercial production based on genetic engineering
occurred within the established pharmaceutical company Kabi. not in the
specialized biotech company KabiGen. The Genentech R&D contract and initial
expenses were, however, under KabiGen’s budget.

KabiGen then applied for a permit from the scientists' GMAC committee,
and on April 27, 1979, it got a permit to grow E.coli modified with an hGH
gene in 10 liter scale. Because, however, neither Kabi nor KabiGen had
laboratories which met the required physical safety specifications, they could
not utilize the permit.49

Kabi’s attempts to develop an industrial technological trajectory based on
genetic engineering were not carried out in isolation. Their industrial use was
tangential upon public debate. Kabi's plans to construct an appropriate lab to
utilize the GMAC permit created controversy, including critics who argued
that such innovative activities should not be carried out in Sweden. Some
perceived the technology Kabi wished to develop as too risky. Some critics
thus tried to stop technical developments well before any innovation had been
introduced into a market.



On August 15, 1979, Kabi’s plans to build “Sweden’s first risk laboratory
for gene research” made front page news in Dagens Nyheter. Kabi planned to
renovate an existing, unused virus lab up to the so-called P3 standards of safety
then demanded by the Swedish GMAC - and American National Institutes of
Health (NIH) - guidelines. It should be a safe lab, capabable of containing
relatively hazardous material. This lab was located next to their headquarters
on Kungsholmen, central Stockholm.

The front page Dagens Nyheter article, “Criticism in Stockholm against
Kabi’s plans: Risky research in the middle of the city” had a critical tone, but
the criticism was even more pronounced in the daily debate article.50 The
debate article was written by Guy Ehrling of the Center Party (Centerpartiet),
which traditionally represented agricultural interests but had increasingly
emphasized a “preserve-nature” angle. There is an underlying assumption in
Ehrling’s argument that genetic engineering was unnatural in the sense that
humans should not tamper with laws of nature.

More specifically, Ehrling argued that research involving genetic
engineering was dangerous, that a “risk lab” should not be built downtown, and
that the government must take a decision to implement laws for recombinant
DNA based on Wennergren’s proposals in December 1978. Erhling thus
wanted a cautious regulation and development of the technology, and he used
public debate to try to brake Kabi’s move into genetic engineering. In fact this
turned out to be a very short debate running only in August 1979.51 Kabi was
silent for the moment.

Ehrling’s attack on genetic engineering - coming as it did from the Center
party - came at a particularly sensitive political moment. It was August 1979;
Sweden had Parliamentary elections coming up in September; and a three-
party, center-to-right coalition between the Conservatives (Moderaterna),
Center party and the Liberals (Folkpartiet) wanted to win a majority of votes
to form the national government. In the 1976 elections, a coalition government
under Thorbjom Falldin had managed to unite these three more center-to-right
parties, but in the fall of 1978, the government resigned, and the People’s
Party had built a minority government.52 In connection with Erhling's
criticism, this political situation would temporarily affect Kabi’s range of
choices about developing genetic engineering.

With the Parliamentary elections only a month away, these parties could
ill afford a debate over questions which might split the future coalition and
which would thereby reduce their legitimacy as an alternative governing
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coalition. It was no time to restart the debate over genetic engineering,
particularly since 1978-79, Sweden was already in a heated and consequential
debate over the future of nuclear energy. In these Swedish debates, technology
was no longer seen as unequivocally positive. Questioning the viability and
desirability of technology was coupled with arguments to increase social
control.

In this sensitive political situation, the Swedish government, led by the
Liberals, chose an alternative to a new debate on genetic engineering. They
chose a temporary, voluntary moratorium on industrial experiments. At the
time, KabiGen was the only firm considering genetic engineering experiments
in Sweden, so this moratorium was directly aimed at them. It is thought-
provoking that the moratorium came quickly after the beginnings of a debate -
launched by Erhling - about whether or not KabiGen should build a lab inside
Stockholm.

After the election in September 1979, with this three party coalition
winning, Aberg and Sirvell explained their position in the press when the
debate resumed:

Just before the election, the government requested that Swedish industry should
voluntarily refrain from doing recombinant DNA experiments until the government
had organized a regulatory body and had passed a law to control such activities.
KabiGen of course follows this request, which was conveyed through the daily
prc\e;/se...ét KabiGen consider it is our duty to follow [international technical
developments] and despite unclear political conditions in this question here in
Sweden, we 'will save what can be saved' for the future of Swedish industry.... We

are following the government’s request, conveyed through the mass media, to do
nothing in Sweden.53

Aberg and Sirvell clearly saw the voluntary moratorium on industrial
experiments with the technology as a political move by the government,
particularly since the request was conveyed in the public debate.

That this temporary moratorium was due to political negotiations within
the coalition is substantiated by the fact that the Center party’s national conven-
tion had voted in 1978 to try to implement a moratorium on genetic
engineering until a broad debate had been held and legislation implemented.5

In contrast to the Center party, the two Kabi firms saw the temporary
moratorium as well as calls for permanent moratoriums as having negative
effects on their ability to compete in the economic environment. KabiGen’s
management argued that even a temporary moratorium had the very
unfortunate consequence of slowing down their innovative activities compared
to international technical developments. Whereas the Center party might have



argued that slowing down technical development was a good thing for Swedish
society, Kabi argued it was very bad for Swedish industry.

At the same time that Aberg and Sirvell perceived genetic engineering as
a future money-maker for their own firm, the above quote also indicates that
they had a broader vision of genetic engineering. Genetic engineering would
affect more than KabiGen. They used the argument that genetic engineering
was a necessary technology for diverse products in Sweden’s industrial future.
They would “save what can be saved”. Instead of stringent social control, they
argued that technical development would be for the public good through
economic development.

Aberg later argued that hostility in the public debate was the real reason
Swedish industry moved so slowly into genetic engineering.55 Aberg overstates
his case, however. The "voluntary” Swedish political moratorium only lasted
three months; Swedish comprehensive legislation came into effect as of January
1, 1980.56 Moreover, this moratorium was of no practical importance for
Kabi’s development of rDNA hGH because they were then working jointly
with Genentech in California. It only - potentially - affected KabiGen’s plans to
do research on rDNA for other products. This means that the particularities of
the Swedish public environment did not. in fact, slow down Kabi’s work on
rDNA hGH.

However, the Swedish public agencies were not giving clear signals about
the extent to which they approved or disapproved of genetic engineering.
From the firms' perspective, this helped create uncertainty about the future
and hence uncertainty about future returns to R&D investments. On the one
hand, the Swedish government called this voluntary, temporary moratorium on
industrial applications in autumn 1979. This represented an informal but
political mechanism against genetic engineering. On the other hand, in the
longer term, the Swedish government worked towards national regulation
which would clearly define what was acceptable.

Moreover, the industrial possibilities of genetic engineering had also been
seen by some persons at the Swedish Board of Technical Development
(“Styrelsen for Teknisk Utveckling”, STU). STU was an official agency,
formed in 1968, and its raison d’étre was to enable and develop closer contacts
between universities and industry in order to promote technical development
for firms. In contrast to the government's brief moratorium, STU encouraged
diverse industrial applications of genetic engineering in their budget from
1979. In particular, Gerhard Miksche pushed for STU support of genetic
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engineering for industrial uses. STU was divided into “needs areas” or
research divisions, and Miksche was head of pharmaceutical technology.
Another proponent of genetic engineering was Charlotte af Malmborg, who
headed the division which supported research on food technology, including
biotechnology.

Miksche and af Malmborg thought that genetic engineering or
biotechnology could be a way to dynamize research in the food sector. In
1979, they therefore generated support for and launched a framework research
program called Gene Technology. The program was to run for several years.
“The purpose of this project [Gene Technology] is to build competence about
recombinant-DNA technology which is directed towards the needs of Swedish
industry.”57 Although STU never supported work within Kabi nor KabiGen on
hGH58, STU recognized the need to develop industrial scale processes as well
as complementary technologies including, for example, process technology,
process control and separation technology as well as more basic research.5

STU thus quickly joined Kabi’s enthusiasm for industrial uses of genetic
engineering. It was willing to invest large sums of money - several million
crowns - into scientific research at universities and institutes of technology.
This research should potentially have industrial applications.

Nevertheless, 1979 was by and large a period of uncertainty about the
future for Kabi and KabiGen. They were initially not certain whether these
new techniques would work nor whether they could be integrated with
industrial production processes. Public conditions in Sweden also seemed to
work against any ultimate success with launching an innovation in the
economic environment. There was also financial uncertainty within the firm,
leading to uncertainty about how to finance the expensive R&D project, even
with government support. Kabi and KabiGen also faced opposition to their
building plans for a P3 lab, some opposition to genetic engineering research in
general as well as uncertainty about when the government would pass
regulatory laws - and how restrictive those laws would be. By mid- to late
1979, however, it was clear that the Swedish government and Parliament
would soon act and that more stable political conditions would arise.

Knowing that political conditions were stablizing, Kabi could concentrate
on technical developments necessary to integrate genetic engineering into
existing production technology. Hands-on experience and experimentation
were necessary for this. So, Kabi had to find a place to actually grow cells and
try out alternative production processes. For example, Kabi’s fermentation



expert Bjorn Holmstrom needed to learn more from Genentech about the
specific characteristics of the E.coli bacteria strain producing hGH. The
biological material had to function. This transfer of know-how from the
United States to Sweden was specified in Kabi’s license under the R&D
contract.

For these reasons, in September 1979, Holmstrom worked in California
with Genentech’s fermentation expert Norm Lin for five weeks.60 Like
Holmstréom, Lin needed to leam more about the peculiarities of this bacteria
strain, particularly the conditions to optimize cell growth, how to turn the
promoter on, how to maximize hormone production, and so forth. In doing so,
they experimented to develop a model, functioning fermentation process for
their respective firms.

At this stage, these corporate scientist-engineers clearly saw fermenting -
i.e. the growing of genetically modified bacteria - as a continuation of the
large scale, industrial fermentation of other products like antibiotics. They had
standardized equipment and techniques to start working on engineering
questions. These were similar to problems and solutions used in non-genetic
engineering based biological production.6l They acted as engineers to develop
and integrate genetic engineering as the basis of production.

Using existing knowledge, techniques and equipment, Lin and Holmstrém
set to work growing the genetically modified bacteria in South San Francisco.
The American restrictions were the NIH guidelines which, for example,
required that the micro-organisms were killed before removal from the
fermenter. Indeed, NIH guidelines were formally only for university research,
but firms followed them, partly to prevent negative public opinion.

In a compromise-cooperation between the regulatory environments in the
United States and Sweden, Holmstrdm and Lin grew the bacteria genetically
modified to make hGH in San Francisco, and broke apart the cells - i.e. made
cell lysate - at Genentech. Thereafter, as Lin puts it:

We would put it in bottles, freeze it and send it to Kabi for product recovery. Because
at the time, we [Genentech] had just started doing recovery ourselves but | think Kabi
knew much better how to purify this protein than us so they were ahead of us.62

Aberg and Sirvell said the same thing publicly in Sweden at the end of October

1979:
We [Kabi] can not bring home this [hnGH-producing] bacteria in the current situation.
The bacteria is cultivated abroad, after which the bacteria are killed. The bacteria-free

solution is then sent here to Sweden and attempts have been started to develop an
industrial technology to purify the growth hormone.s3
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Note that the timing of the Aberg-Sirvell article (late October 1979) indicates
that the bacteria were already producing growth hormone during Holmstrom’s
first stint at Genentech. Human growth hormone producing bacteria had an
industrial scale reality as well as the scientific lab scale from autumn 1979.

Moreover, at this very early stage, Genentech and Kabi had a division of
labor, each doing a complementary step of the technical production process.
Aberg and Sirvell's article indicates that the reason for division of labor was
the respective legislation (or lack thereof) in the two countries. In contrast, the
Genentech scientist Lin emphasizes that the reason was the specialized
competences of the two firms. Other scientists confirm Lin’s interpretation.64
Initially in this cooperation, both firms perceived that Kabi’s experience with
pituitary hGH would give them a comparative advantage relative to competing
firms like Eli Lilly. The knowledge, techniques and equipment that Kabi had
developed with pituitary hGH should help guide their innovative activities for a
new rDNA version.

If the firms were going to successfully claim that the recombinant DNA
hGH was a substitute for the pituitary version, they had to be able to purify it
and to prove that their product was as identical as possible. Human growth
hormone was thus a special case where the firms were trying to make a
product identical to an existing product but based on a different technology.
For that reason, one major concern was that the bacteria-produced hGH had
one extra amino acid, a methionine; it had 192 amino acids instead of the 191
in hGH produced in the body.65 To prove their new hGH worked as well as the
old, the firms needed to have something with which to compare it. In other
words, they needed to know the physical characteristics of pituitary hGH and
ways to purify and test it. This is why Kabi’s previous experience came in
handy for the new project.

Thus, the Genentech - Kabi relation did involve transfer of genetic
engineering techniques for a specific application from the USA to Sweden.
Nonetheless, this initial division of labor between fermentation of bacteria at
Genentech and of purification at Kabi indicates elements of mutual
complementarity. Kabi viewed Genentech as a group of gifted basic scientists,
who had molecular biology knowledge which Kabi lacked, but who were
moving into Kabi’s traditional competence areas such as fermentation,
purification, and sales of pharmaceuticals. Genentech viewed Kabi as a
company partly specialized in hGH, which already had a functioning
purification scheme for pituitary hGH including how to test it medically.66



Joint cooperation could help each individual firm relative to competitors.
Genentech and Kabi would not be direct competitors as they had divided up the
world market.

Due to the interlocking nature of the technical production system for
hGH, more than the cell fermentation that Lin and Holmstrém worked on was
required. Kabi and Genentech also had to develop and refine all the
complementary techniques and equipment needed to make component
technologies function together at a cost-effective level. On the one hand, they
needed to grow and purify out enough hGH to start the first phase of pre-
clinical tests. On the other hand, they needed to analyze the final product in
order to decide how best to develop a functioning technical production system.

To develop these complementary technologies at Kabi, the rDNA hGH
project was placed into a R&D group studying peptide hormones from the
pituitary gland. Although some in the group had been involved in Kabi’s initial
interest in Genentech’s work on somatostatin, their real involvement came in
1979 with the appointment of Linda Fryklund as project leader of the rDNA
hGH project.

Despite Kabi’s openness in 1979 newspapers about developing a
purification process for the “bacteria-free solution” in Sweden in October,
Aberg has said that in December 1979 he secretly brought the hGH-producing
bacteria into Sweden. As much later reported in a widely distributed, weekly
newspaper for engineers, Ny Teknik:

Smuggling professor made genetic engineering profitable. It began with a bacteria,
smuggled in the research director’s vest pocket....For six months, it lay in amidst the
food in the professor’s own refrigerator, and eventually ended up at Kabi.67

In this account, Aberg’s bringing of a bacteria strain into Sweden appears to be
a key step in the innovation process.

Although several observers argue that Aberg was a driving force for
Kabi’s move into genetic engineering and deserves much credit68, this physical
act of importing a strain of the bacteria to Sweden was just one of countless
steps along the road to commercialization. Aberg’s role has been over-
emphasized in popular Swedish accounts to the exclusion of all the subsequent
R&D at Kabi. In the case of bringing the bacteria to Sweden, for example,
other variations of the genetically engineered bacteria were later brought into
Sweden by Holmstrom or just shipped through the mail. From 1979 to the
present, a variety of slightly different genetically engineered bacteria have
been used by Kabi.
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Moreover, according to Fryklund, whether or not Aberg “smuggled” the
bacteria to Sweden was irrelevant to Kabi’s R&D work. In 1979, Kabi and
Genentech were running fermentation in California. Holmstrom and Lin were
“trying to persuade the bacteria to make the right hGH. Before then it was not
necessary to bring the bacteria to Sweden at all!”.69 In this view, Kabi had little
reason to challenge the contemporary Swedish public agencies by smuggling
bacteria because they were still having technical problems in California.

Moreover, changes to the Swedish public conditions paved the way for
Kabi to ferment the bacteria in Sweden. This was expected by late 1979. On
January 1, 1980, Sweden got comprehensive national legislation regulating use
of genetic engineering. These changes were based on Wennergren’s
recommendations and replaced the research councils’ GMAC with an official
Delegation for Recombinant-DNA questions (Delegationen for DNA-fragor).70
Those firms wishing to use genetic engineering now had a specific legal
procedure and structure to negotiate their way through. Largely as a result of
this legislative decision, the Swedish public debate trying to stop the
development of genetic engineering pretty much died out. By setting clear
informal institutions and formal regulations in the public environment, the
government reduced the firm's uncertainty about the political future. By
reducing this uncertainty, the government facilitated the firm's search activities
for new technologies and technical development.

Management's desire to develop genetic engineering was tangential upon
the interests of this Swedish governing body. As Gunnar Danielsson, first
chairman of the Delegation and director-general for the Board on Working
Environment put it, we “also wanted rules - not to prevent activities but to help
them. [We wanted to create] a model to regulate activities that people could
accept”.7l Stable, politically agreed upon regulation proved necessary to
legitimize industrial use of genetic engineering in Sweden.

Although the political framework was in place as of January 1980, getting
permission to do industrial experiments using the new technology was not
immediately forthcoming. Kabi moved as fast as it could to obtain a permit. It
wanted the competitive advantage of being first internationally to market the
product (hGH), but their plans to develop the technology in-house were
somewhat delayed by the political process. On January 3, 1980, KabiGen
applied for permission to the Public Health committee to 1) Do research
generally with recombinant DNA techniques and 2) Grow E.coli bacteria to



produce hGH in a volume of max 10 litres. KabiGen intended to carry out
these two activities in the now renovated vims lab in Stockholm.

The strain of E.coli mentioned in the application was, of course, the one
developed by Genentech, namely an E.coli K12 strain 1776 with RV308 using
the plasmid pBR 322. This bacteria strain was used to produce Kabi’s first
approved rDNA hGH product, named Somatonorm.72 Interestingly enough,
KabiGen’s application specifically states that “the company wishes to grow this
bacteria in volumes of max 10 liters in order to develop purification
technology necessary to produce pharmaceuticals”.73 Industrial problem-
solving for the economic environment had clear precedence over scientific
research at this point, and was to direct further technical developments within
the firm.

Following Swedish praxis, upon receiving the application, the Public
Health committee in turn sent out the request to interested authorities for
comments, and finally had a meeting on June 12, 1980.74 The Public Health
committee decision came on July 4th, but KabiGen did not get the broad
permit they were seeking. Instead, KabiGen only got permission to grow
E.coli to produce three proteins in scales up to 10 liters volume.75

While KabiGen was waiting for a decision in 1980, Kabi continued
experimenting with the bacteria in the United States and with purification in
Sweden. Kabi’s R&D fermentation expert Holmstrom returned to Genentech
several times in 1980 for several weeks at a stretch to work with Lin. There
was communication between Holmstrém and Lin, of course, and transfer of
knowledge, but the two quickly developed individualized processes in
collaboration with their respective downstream processing groups.

After KabiGen was granted their permits in June 1980, Holmstrom - of
Kabi - used KabiGen’s labs to grow the hGH bacteria in Sweden, and then in
November 1980 another Kabi employee, Cirl Florell, joined Holmstrém in
fermentation. Unlike Genentech which initially had to hire new people for each
new task, Kabi drew on current employees for the hGH project. In this case,
both men had extensive experience in fermenting Kabi’s other products like
streptokinase and penicillin.

Time was of essence at this point due to competitive pressures, and this
phase of innovation required much trial-and-error, empirical work to identify
optimal solutions and potential problems. Initially, Holmstrém and Florell
utilized the 10 liter limit in Sweden to the maximum by running one
cultivation a day. As it takes about 7 hours to grow up the bacteria to the
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desired cell mass, they took turns at coming to work at 6 am. Kabi was in a
hurry! During the initial R&D, sufficient money was available through the
11.5 million Swedish crowns borrowed from ”Industrifonden™.

The corporate R&D project group also had to decide which types of
technical developments should be given priority; in other words, they
continually had to make decisions about which directions to develop the
complementary and component technologies. For example, in 1980, the Kabi
project group got information that their 192 amino acid hGH was biologically
active - i.e. human bodies could recognize it. Knowing that, Kabi and
Genentech still had to prove to themselves, regulatory agencies, doctors and
users that the bacteria-produced version was identical to - or at least worked as
well as - the one produced in the human body. They had to marshal scientific
facts developed in the medical scientific environment to support their
interpretation of the relative importance of the methionine. Knowing that the
met-hGH worked made getting rid of the extra amino acid less of an urgent
task for the R&D group than it had been. Instead, developing a technical
production system and particularly purification were given top priority.76 In
the long run, however, the firm would prefer to make a hGH without the extra
amino acid, and identical to the pituitary hGH.

Even at the end of 1980, the Swedish public environmental conditions for
the technology still seemed shaky, implying risks and uncertainty for a firm
investing in new technologies. In mid-1980, Kabi and KabiGen had gotten
permits to work on a ten liter scale, but Kabi could not be sure whether they
would be given a permit to grow the bacteria in large scale in Sweden. It was
therefore uncertain whether they would eventually be able to reap economic
benefits from the R&D investment.

Moreover, the contacts with Genentech functioned satisfactorily, but
because both firms needed all the hGH they could get for pre-clinical and
clinical tests and because the two developed marginally different production
processes, Kabi needed an alternative source, which could produce hGH
according to Kabi’s specifications. This is why Hans Sievertsson and his boss
Bengt Karlsson looked for alternative possibilities to grow the bacteria at the
end of 1980. They found a willing partner in the English Department of
Health, which owned the Centre for Applied Microbiological Research at
Porton Down. Most importantly from Kabi’s side, Porton Down had the
localities to grow cultures and do experiments classified as high risk in large
volumes. Reasons for English interest included that the Department had been



actively encouraging Porton Down to be involved with such industrial
applications, and moreover, that Kabi agreed to help the English authorities
with their extraction of hGH from pituitary glands.77 An agreement was signed
in December 1980 that Porton Down would ferment the bacteria for hGH
during a short period. The firm did not allow the Swedish regulations to stop
technical developments.

As with the earlier fermentation work done with Genentech, the cell paste
resulting from the hGH bacteria was flown from Porton Down to Kabi in
Stockholm for purification, product recovery and analysis. In fact, the actions
of the Swedish regulatory agencies was clearly pro-commercial in this case.
They accepted that 10 liters of cell paste brought in from abroad was
equivalent to the 10 liters of fermentation broth for which KabiGen had a
permit. Ten liters offermentation broth means ten liters of nutrients, liquid,
variant cells with only a small portion of hGH. Cell paste is the concentrated
remains of the fermentation process. For that reason, ten liters of cell paste
corresponded to the approximately 400 liters of fermentation that Porton
Down produced. The authorities’ acceptance of this difference between permit
and reality came from a desire to encourage industrial use of genetic
engineering within Sweden.78

Moreover, the authorities may also have expected that the Swedish
regulations would soon be revised to allow larger volumes and less stringent
conditions, because Swedish agencies were expected to imitate American
revisions. Kabi’s first production tank was 1,500 liters.79 So, although Kabi
sometimes perceived the Swedish public environment as restrictive, Swedish
regulations could be flexibly interpreted to promote industrial use of the
technology.

In developing their industrial uses of genetic engineering, Kabi had
influenced the development of public regulations along with external forces.
By creating conditions which allowed them to pursue their industrial,
technological trajectory, Kabi reduced uncertainty about their own future.
Without legislative rules, unexpected and uncontrollable public or political
opinion might again endanger their plans to realize the market and technical
potentials of genetic engineering. With legislative rules, the firm could point to
the specific activities which were allowed and could thereby make sure that
their innovative activities and search process for a technical production system
fell within the boundaries of the acceptable.

247



248

This consolidation of political conditions allowing industrial use of rDNA
took some time but was not excessively slow: for Kabi to work on a 10 liter
scale, it took 15 months from the date the initial GMAC permit was granted
(when Kabi did not have labs) and only 7 months from their application under
the new laws. Developing a functioning technical production system based on
genetic engineering required physically bringing together and trying out the
various steps. Because of that, not being able to carry out the work inside the
company in Sweden was a handicap for Kabi. Initially, however, collaboration
with Genentech was primary to find out about the bacteria. Cooperation with
them worked well, not least because fermentation was done in South San
Francisco, and product recovery and analysis in Stockholm.

However, because both Kabi’s and Genentech’s R&D projects were at
their essence shaped by market forces rather than the knowledge forces
internal to science, time was a vital factor. Anything which hindered Kabi
from furthering the innovation process was viewed as an obstacle that required
a solution. For example, in the case of cultivating the hGH bacteria, solutions
could take the form of alternative production sites such as Porton Down to
circumvent Swedish regulations. However, the Swedish authorities were aware
of the pressures on Kabi and tried to find ways to facilitate industrial use of
genetic engineering.

Kabi ultimately decided to produce in Sweden and faced many additional
technical challenges to design a functioning production system. They gained
Swedish approval for their brand-name Somatonorm, with an extra methionine
in October 1985. This came several months after some batches of pituitary
hGH purified much earlier were shown to be contaminated with a deadly virus.
This prompted regulatory agencies in many countries to ban pituitary hGH,
thereby opening wide the market for rDNA hGH. In 1987, Swedish
government approval was given for Kabi's hGH without an extra methionine,
named Genotropin. Human growth hormone has proven to be a very successful
product for Kabi, now Pharmacia. In 1991, they sold 1.7 billion Swedish
crowns ($243 million) internationally. The world-wide market was estimated
to be $700 million that year, and is expanding.

If Kabi had decided not to, or had not found the resources, to switch to
genetic engineering, they would likely have been kicked out of the
international market in 1985. The expanded supply of hGH based on the
recombinant DNA technique has led to a much larger market because many
more children use hGH than was originally expected. Kabi's move to access



and develop genetic engineering techniques for this particular industrial use
has thus been successful. Because, however, this decision was taken early
relative to contemporary basic science in molecular biology and relative to
other firms, solving the technical problems required basic science as well as
political negotiations.

6. Conclusion

The technological innovation process enabling Kabi to use genetic engineering
to make human growth hormone was possible partly because individuals and
organizations engineered politically as well as biologically. Development of the
recombinant DNA technique in the early 1970s allowed scientists to engineer
biologically. The techniques enabled the cutting and pasting of DNA, thereby
promising control over nature, if scientists understood the biological functions.
Initially, the practical techniques were difficult to perform and the more
general knowledge lacking.

When these techniques were relatively unknown, it was some involved
basic scientists who called for, and organized, regulation over certain types of
genetic engineering experiments. Later, the drawing up of "blueprints" of
political regulation involved a wider range of participants and public debate.
This went hand-in-hand with experiments designed to answer scientific
guestions and to develop practical techniques. Many experiments were financed
by public research funding, but some were financed by biotech firms and by
established firms. Firms wished to direct development of the techniques so that
they could be applied to specific industrial projects. The case which has been
analyzed here pertains to Kabi's development of genetic engineering to make
the pharmaceutical human growth hormone.

Before Kabi could actually integrate these new techniques into a
production practise, however, many uncertainties needed to be reduced. Kabi,
in interactions with others, worked to reduce the scientific, technical, economic
and political uncertainties which faced them when management made the
decision to move into genetic engineering in 1977/78. Working towards
stablization of the technology and the environment was necessary to enable
industrial use in a production system.

Scientific uncertainty was closely related to technical and economic
uncertainty. Scientific uncertainty was partly focused on whether and how
these new technigques would give new knowledge about the functioning of cells
and DNA. For example, many thought these techniques should work and

249



250

thereby force bacteria to produce foreign proteins like somatostatin and human
growth hormone, but no one had proven this when Kabi became interested. "It
seemed like science fiction~.so Because addressing such scientific knowledge
questions required functioning and relatively easy practical techniques, the
interests and actions of scientists and firms overlapped. There were different
organizational forms for their interactions. The one described here of scientists
starting up biotech firms who in turn sold R&D contracts to established firms
was a common form.

From the established firms' perspectives, however, scientific uncertainty
was only part of the problem. They wanted to use these scientific developments
to sell products in a market. Knowledge would have to be turned into reliable,
cost-efficient techniques. This goal in turn necessitated the integration of these
novel techniques into existing production practise. This led to new
technological challenges which arose from the systemic, interlocking nature of
the technical production system for the pharmaceutical. This technical
production uncertainty was initially thought to be less than the scientific
uncertainty because functioning techniques, knowledge and equipment already
existed. As soon as the corporate R&D labs carried out experiments and tests,
however, they were continually confronted with the question of how different
the new technical system based on genetic engineering would be from the old.

This tie between scientific uncertainty and production technology
uncertainty played a particularly interesting role in the relations between
Genentech and Kabi. Genentech provided the molecular biology for the genetic
engineering experiments, but Kabi provided production engineering and
knowledge of the protein. Although there was a direct purchase of knowledge
and techniques from California to Sweden, there was also initially mutual
complementarity during joint cooperation. Each firm quickly tried to develop
the other in-house.

Because this technology was intended to be translated into value through
market sales, firms could not distinguish technical development from economic
calculations and uncertainty. The firm had to believe costs could be
recuperated and that solution of technical challenges would enable a reasonable
selling price and profit. In addition to technical development, economic
uncertainty was similarly related to financing of the necessary industrial R&D,
particularly how to find enough money to finance expensive projects many
years before that product was sold. In this case, the Swedish state played a vital
role in financing and supporting Kabi's initial move into genetic engineering.



Prominent Kabi managers argue that if the state had not been there, the market
would not have provided the necessary funds. It is a well known problem that
the market has trouble evaluating risks and uncertainty involving new
information and technology.8l In that case, Kabi would not have been a leader
into industrial use of genetic engineering.

The regulatory uncertainty in the earliest history of genetic engineering
surrounded the technology itself. Scientists initiated regulation, and in Sweden
as in the United States, regulation initially applied to university experiments, as
they were the only ones doing them. Sweden, however, differed in that a wider
range of representatives participated and in that the Pharmaceutical
Manufacturers' Association (LIF) agreed early on to be represented in the
scientific committee (GMAC) and to abide by their rules. Later, the debate
became more public, with a wider range of views represented. Partly due to
public and political pressures, the debates culminated in government regulation
of the technology on January 1, 1980. Even the firms were for regulation, as
this would set clearer guidelines defining paths of technical development that
would be considered acceptable. The Swedish public debate subsequently died
down for a time.

Scientific research and technical development in universities, in biotech
firms, and in pharmaceutical firms thus reduced uncertainty about the
technology and about environmental conditions. From the firms' perspective,
reducing uncertainty meant developing functioning genetic engineering
techniques and integrating those techniques into existing production practise.
Industrial research and development activities were clearly contingentai upon
surrounding institutions such as public debate, government regulation, basic
science and the market. Reduction of scientific, technical, economic and
political uncertainty about genetic engineering came about through negotiations
and interactions among various actors, both inside and outside of Sweden. This
paper argues that reduction of uncertainty and stabilization of the technology
and environmental conditions were necessary before firms like Kabi could
develop specific, industrial use of this radically new technology.
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Notes

'Delgartment of Technology and Social Change (Tema T), Linkdpings Universitet, S-591 93
Linkdping

2The New Collins Dictionary and Thesaurus (1987).

3Although a distinction is made between the scientific techniques of genetic engineering and the
biotech industry per se, the terms genetic engineering and biotech are here used synonymously,
following common praxis in English. Genetic engineering refers to a set of techniques
involving controlled changes to DNA while the term biotechnology refers to a broad category of
biological processes, including beer and bread making. Despite this broad definition, the tenns
biotech industry and modern biotechnology refer to biological processes which are based on the
scientific techniques of genetic engineering.

4(Krimsky 1982)

5(Kenney 1986)

6(Teitelman 1989), (Orsenigo 1989)

7The following account about developments in Sweden is largely based on (Philipson 1977b).
Aberg's participation is based on (Aberg 1982, 54).

8Reichard again approached the government, this time the Minister of Education Bertil
Zachrisson, and suggested he appoint one or more members, but Zachrisson declined (Reichard
1993, 2). Zachrisson instead suggested that the Researchers-Parliamentarian Organization,
RIFO, appoint someone.

9The committee members and the organization they represent are listed in (DsU 1978:1 1,
Appendix Lpp. 169-170).

10(DsU 1978:11, appendix 1)

"(Philipson 1977b, 60)

12%\—|amrin 1977, 23) (own translation)

"(Akerman 1977a, 4), (Wieslander 1977, 4), and (Akerman 1977b).

"Quote from (Wieslander 1992) (own translation).

15The initial article in this series was Akerman (1977c). Akerman (1978, 2) (own translation)
summed up his view of these technological developments with: “We must quite simply learn to
say no to the so-called devil's doctrine which demands that all that can be done must be done”.
In polemic, Professor Philipson wrote “Instead of worrying ourselves and being afraid for that
one does not understand, there are reasons to try to penetrate the questions in detail and to build
an own opinion about what basic research is”. He argued that one of the reasons there were so
many misunderstandings in the debate about recombinant-DNA was that “journalists and the
public have gathered their knowledge from utopie novels like Aldous Huxley's Brave New
World and George Orwell's 1984" (Philipson 1977a) (own translation).

"(Pettersson 1992). Petterson and Philipson carried out the first experiment with recombinant
DNA techniques in Sweden in 1975. It was by no means unusual for researchers to go abroad
during periods of intense debate or uncertain and/or restrictive regulations. For example, a
California research who did the main work in the Baxter-Goodman group on insulin did some
experiments in France in 1978 (Dickson 1979, 495). Additionally, “Tiollais from Pasteur
worked at SBL [Statens Biologiska Laboratorium] in Stockholm at one point when the opinion
in Paris was negative to recombinant DNA work!” (Reichard 1993).

17(Sievertsson 1992)

"However, Kabi’s initial involvement with pituitary hGH was not quite as straight-forward as
it may seem. In 1969/70, Kabi’s top management almost decided not to develop pituitary hGH
because several market surveys indicated that a pharmaceutical designed for 6-7 persons per
million was uninteresting and unimportant as a product. The contemporary company directors
seriously questioned whether Kabi should enter this market. As Aberg tells the continuation of
this story: “Through the intervention of the then Minister of Industry, Krister Wickman,
manufacturing of hGH continued, however, and today [1982] the hGH preparation
Crescormon® is KabiVitrum concern’s most profitable product”. (Aberg 1982, 57). Aberg



continues by saying that Wickman personally wanted to see Kabi produce pharmaceuticals for
more uncommon diseases. The reason Wickman had this influence then was that “Statsforetag”
- literally, the state’s companies, a holding company - had not yet been formed and Kabi’s stock
was handled by the Department of Industry (Aberg 1982, 57).

19(Sievertsson 1992). Much later, secondary sources in Sweden indicate that Aberg heard about
“synthetic” - i.e. recombinant DNA - insulin at a symposium (Norgren 1989, 78). However,
the case of hGH shows that Kabi approached Genentech long before Genentech published
anything on rDNA insulin (which was September 1978, about the time the final contract was
signed). As Aberg was a highly public and visible person in this particular Swedish debate,
many different interpretations of hrs actions have been published.

20(Sievertsson 1992)

21In its technical sense, “ethical” means available only with a doctor's prescription. In 1990,
Aberg claimed that hGH accounted for two-third of the profits of the whole company
(Andersson 1990, 12).

22(Gonzalez 1979, 702). Raid’s statement was made in December 1979 at the symposium
where Genentech announced their success in making hGH in bacteria.

23See further in (McKelvey 1994b).

24(Laage-Hellman 1986, 59)

25(Erhling and Ekengard 1980, 63) .

26(Aberg 1982, 55) (own translation). Despite the implication of Aberg's remarks - e.g. that
Kabi acted even before Swedish academics had considered the industrial prospects, Fryklund
argues that Aberg had a very wide network of contacts, and “although | don't know his thought
processes at the time”, Aberg undoubtedly contacted many experts who told him genetic
engineering wasn't as far-fetched as it sounded at the time (Fryklund 1992).

27(Fryklund 1992), (Fryklund 1993)

~(Uppsala Nya Tidning 1977, 10)

29(Cohn 1977, A9). Of course, unlike Genentech, Guillemin was not trying to develop a
method to mass produce.

3ii(Philipson 1977h, 68)

31See (McKelvey 1994a, chapter 5) for a discussion of the rivalry and cooperation between
these two research groups.

32(McKelvey 1994a), (Hall 1988)

33§Sievertsson 1992) ]

34(Aberg 1982, 59) (own translation)

35There was a serious fall-out between Aberg and Kabi in 1982, at which point Aberg left
KabiGen to start his own biotech company, Scandigen. This new company, Skandigen, was
heavily financed by the venture capitalist, Thomas Fischer. It was more a clearing house for
genetic engineering, which made deals between firms and which supported research in general -
rather than trying to develop own products. By 1982, Sievertsson had also left Kabi to move to
Bofors; he returned to Kabi in the early 1990s.

36(Sievertsson 1992)

37(Fryklund 1993)

38Another reason that Kabi started KabiGen may have been to protect Kabi from a scandal or
backlash against genetic engineering: if something dramatic happened, then it would be
KabiGen which would be hurt, not Kabi. As mentioned earlier, a heated and critical public
debate was then underway in Sweden.

39In January 1979, Statsforetag sold its 50% share of KabiGen to two companies in the
Swedish Cardo business group, namely Sockerbolaget (literally, “sugar company”) and
Hilleshdg (a plant development company) (Sievertsson 1992) (Brunius 1992a). These two
companies were interested in using genetic engineering to improve plants, and thereby saw
different technical and market potentials than the pharmaceutical potential envisioned by Kabi.
Thus, another explanation for the formation of the separate firm KabiGen, instead of starting a
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molecular biology department inside Kabi, was to make genetic engineering available to more
Swedish firms than just Kabi. After all. Statsforetag and two established firms went in and
helped finance KabiGen; surely they expected something out of the deal. Over the years,
KabiGen’s specific corporate strategy has oscillated between providing genetic engineering
research and knowledge only to Kabi and providing it to Swedish industry in general. It has
thus played several roles in relation to the introduction and use of this new technology in
Sweden.

40(Sievertsson 1992)

41Swanson at Genentech similarly relied on personal relations to obtain the very initial financing
for Genentech from the venture capital company Kleiner and Perkins.

42(Aberg 1982, 62) (own translation)

43(Aberg and Sirvell 1978, 2) (own translation)

~(DsU 1978:11). See also description of this investigation in a later official investigation (SOU
1992:82, chapter 3).

45(Aberg 1982, 59) (own translation)

46(Goeddel 1993)

47 See (McKelvey 19944, chapter 5).

48(Holmstréom 1992), (Lin 1993)

49The permit was granted in (KNM 19803, 2). (Sievertsson 1993) gives this explanation about
why Kabi did not use the lab. At the time, Kabi and Genentech were using Genentech’s
facilities in California to ferment - i.e. grow - the bacteria.

50(Dagens Nyheter 1979, 1, 11), (Ehrling 1979a, 2)

51There were only two articles by Ehrling and one by Hans Boman, Professor of Microbiology
at Stockholm University - respectively, (Ehrling 1979a, 2) (Ehrling 1979b, 2) (Boman 1979,
2) . Boman, with the approval of the University, had written a contract with KabiGen to enable
university microbiologists to use the planned P3 lab.

52From 1932, the Social Democrats had been leading the government in Sweden, now and then
in cooperation with one other party.

53(Aberg and Sirvell 1979, 3) (own translation). Other relevant debate articles in this series
include: (Holmqvist and Méllby 1979, 3), (Holmgqvist 1979, 3), and (Ehrling 1979c, 3).
54(Ehrling and Ekengard 1980, 68-69)

55(LO/TCO 1982, 53)

56Wennergren's original proposal was criticized when respective government authorities and
other parties received it for comments. Based on the account given in (SOU 1992:82, chapter
3) , the following events occurred: After some revisions, the Ministry of Labor developed
Proposition 1979/80:10 for the Swedish Parliament. The parliamentary working committee for
these questions (socialutskottet) suggested the Parliament pass the proposition, but added that
ethical, humanitarian and social questions about recombinant DNA in a longer term perspective
should be investigated by a parliamentary committee. This eventually led to SOU 1984:88
Genetisk integritet. The Swedish parliament took the decision (Riksdagen 1979/90:107) on
September 13, 1979, and on December 20th, the government gave four decrees to implement it.
57(STU 1982, 6). Because the food division wanted to distribute a large sum of money, the
decision had to go up to the STU board. In addition to approving the distribution of funds, the
board also requested that the moral issues of genetic engineering be discussed, eventually
leading to the book Etik och Genteknik, (STU 1982). Similar questions were being raised by
the Swedish government in SOU 1984:88.

58Much later, Aberg thanked af Malborg for STU's early support in a public seminar on
biotechnology (Rosén 1991). STU gave no suEport directIX to Kabi or KabiGen. af Malmbor
(1992) said In an interview that she did not know why Aberg had said that STU supporte
them.

59Sources include (af Malmborg 1992), (af Malmborg 1993), (STU 1979, section 5D). Many
of these projects were handled by af Malmborg. Although a number of diverse projects were



supported, by far the largest grant went to Lennart Philipson, Microbiology, Biomedicinskt
Centrum in Uppsala.

~(Holmstrom 1992)

61 See discussion in (McKelvey 1994a, chapter 3). Aharonowitz and Cohen (1981) make this
argument about the similarity to previous engineeimg.

62(Lin 1993)

63(Aberg and Sirvell 1979, 3) (own translation)

ft4(Fryklund 1993)

65The methionine, or met, gives a start signal for the translation of the gene. Genentech had no
way of cutting it off after the met had fulfilled this function. Originally, the bacteria produced a
mixture of met and met-less hGH, but when the fermentation method was under better control,
the recombinant organisms only produced the met hGH (Fryklund 1993).

66This paragraph is based on interviews employees from the two firms.

67(Andersson 1990, 12). Aberg also threatened to move production abroad in November 1979
if legislation was not passed soon (Scrip 1979, 3).

68(Reichard 1993)

69(Fryklund 1993)

70The decision was taken on December 20, 1979. Like the GMAC, the Delegation had a
subcommittee for risk classification of experiments and held hearings to advise government
decisions. See also (SOU 1992:82, pp. 53-57). After January 1, 1980, all work in Sweden
with recombinant DNA techniques - whether in industry or universities - had to get permission
from two government authorities, the Board on Working Environment (Arbetarskyddstyrelsen)
and Public Health (Koncessionsndmnden for miljoskydd). In fact organizationally, the
Delegation was placed under “Arbetarskyddstyrelsen”, which is a ministerial body to make and
enforce laws on working life. Gunnar Danielsson, the first chairman of the Delegation was also
director-general for Arbetarskyddstyrelsen. “Koncessionsnamnden” sets the conditions for
industrial activities by making and enforcing laws on environmental protection.

71(Danielsson 1992) (own translation)

72(Holmstrom 1994)

73(KMN 19804, 2)

74The application was sent to a number of potentially interested parties such as research
councils, government ministeries and local Stockholm government bodies. The majority
supported KabiGen's application, but stipulated that the application should be for specific
projects, not general research using recombinant DNA (KMN 1980a, pp. 1, 5-7).

75(KMN 1980a, 10). The board decided the application for recombinant DNA techniques was
too general and therefore did not take a decision but instead allowed KabiGen to come in with a
modified application before December 31, 1980. On December 9th, both KabiGen and
KabiVitrum applied - KabiVitrum for permission to carry out development work with
recombinant-DNA material and KabiGen to expand their permit to carry out research with
recombinant DNA technology (KMN 1980a), (KMN 1980b), (KMN 1980c).

761t was also during this period when commercialization seemed possible that Genentech
decided to produce hGH themselves.

77(Walgate 1980, 528), (Svensk Farmaceutisk Tidskrift 1980, 623)

78(Holmstrom 1992), (Brunius 1992b)

79(Holmstrom 1994)

80(Fhoélenhag 1992)

81 (Arrow 1962)

255



256

References

Aharonowitz. Yair and Cohen, Gerald (1981). “The Microbiological Production of Phar-
maceuticals” Scientific American 245:3. pp. 106-118.

Andersson, Birgit (1990). “Smugglande professor gjorde gentekniken I6nsam” (Vy Teknik 16,
p. 12.

Arrow, Kenneth (1962). “Economic Welfare and the Allocation of Resources for Invention” in
The Rate and Direction of Inventive Activity: Economic arid Social Factors. A Conference of
the Universities - National Bureau Committee for Economic Research and The Committee on
Economic Growth of the Social Science Research Council. (Princeton: Princeton University
Press), pp. 609-625.

Boman, Hans (1979). "Kabi och Hybrid-DNA-forskningen: Har ar mer papper pa bordet”
Dagens Nyheter (Debate) (23 August), p. 2.

Cohn, Victor (1977). “An Artifical Gene Makes Exact Copy of Brain Hormone” Washington
Post (November 3), p. A9.

Dagens Nyheter (1979). “Kritik i Stockholm mot Kabis planer: Riskfylld forskning mitt i stan”
and “Behovs for gen-forskning: Risklaboratorium byggs mitt i Stockolm” (August 15), pp.
1 11

Dickson, David (1979). “Recombinant DNA research: Private actions raise public eyebrows”
Nature 278:5 April, pp. 494-495.

DsU 1978:11 (1978). Hyhrid-DNA tekniken under kontroll. Utbildningsdepartementet, Nr. 11
(written by Bertil Wennergren) (Stockholm: LiberForlag).

Ehrling. Guy (1979a). “KabiGen bygger hdgrisklaboratorium i innerstan” Dagens Nyheter
(Debate) (August 15), p. 2.

Ehrling, Guy (1979b). “L&gg papperen pa bordet” Dagens Nyheter (Debate) (August 23). p. 2.

Ehrling, Guy (1979c). “DNA-teknik utan dverdrifter” Svenska Dagbladet (Debate) (December
22 ), p. 3.

Ehrling, Guy and Ekengard, Inger (1980). Genetisk ingenjérskonst: tjuvkoppling eller genvag?
(Stockholm: LTs forlag).

Gonzalez, Elizabeth Rasche (1979). “Teams vie in synthetic production of human growth
hormone” Journal of American Medical Association 242:8, pp.701-702.

Hall, Stephen S. (1988). Invisible Frontiers: The Race to Synthesize a Human Gene (London:
Sidgwick & Jackson).

Hamrin, Harald (1977). “Gud vet vilka monster ni har i era provror” Dagens Nyheter (March
6), p- 23.

Holmaqyist, Olle (1979). “En ekologisk analfabet” Svenska Dagbladet (Debate) (5 November),
p. 3.

Holmgqvist, Olle and Méllby, Roland (1979). “Mera saklighet kring DNA!” Svenska Dagbladet
(Debate) (15 October), p. 3.

Kenney, Martin (1986). Biotechnology: The University-Industrial Complex (New Haven: Yale
University Press).

Koncessionsnamnden for miljoskydd (KNM) (1980a). BESLUT Nr. 141/80, 1980-07-04,
Dnr. 502-10/80. Aktbil. 35. Sokande: KabiGen AB. Saken: Ansokan om tillstind att bedriva
forskning med hybrid-DNA-teknik. (Stockholm: Miljodepartementet) 11 sidor.



Koncessionsndmnden for miljoskydd (KNM) (1980b). BESLUT Nr. 223/80, 1980-12-09,
Dnr. 502-146/80. Aktbil. 26. Sokande: KabiVitrum AB. Saken: Ansokan om tillstind att
bedriva utvecklingsarbete med hybrid-DNA-material. (Stockholm: Miljodepartementet) 14
sidor.

Koncessionsndmnden for miljoskydd (KNM) (1980c). BESLUT Nr. 224/80, 1980-12-09,
Dnr. 502-10/80. Akthil. 72. S6kande: KabiGen AB. Saken: Ansgkan om utvidgat tillstand
att bedriva forskning med hybrid-DN A-teknik. (Stockholm: Miljodepartementet) 12 sidor.

Krimsky, Sheldon (1982). Genetic Alchemy: The Social History of the Recombinant DNA
Controversy (Cambridge: MIT Press).

Laage-Hellman, Jens (1986). Bioteknisk FoU i Sverige - forskningvolym,
forskningsinriktningar och samarbetsménster: En studie av det biotekniska FoU-nétverket
1979-1985. STU-Info 536-1986 (Stockholm: STU).

LO/TCO (1982). Bioteknik - Var skéna nya varld? (Stockholm: Tidens forlag).

McKelvey, Maureen (1994a). Evolutionary Innovation: Early Industrial Uses of Genetic
Engineering (1994). PhD Dissertation. (Linkdping, Sweden: Department of Technology and
Social Change).

McKelvey, Maureen (1994b). “Technologies Embedded in Nations? The case of genetically
engineered human growth hormone” The Journal ofSocio-Economics. 22, 4, pp. 353-377.

The New Collins Dictionary and Thesaurus (1987). Glasgow: William Collins Sons & Co.
Ltd.

Norgren, Lennart (1989). Kunskapsoverforing fran universitetet till foretag: En studie av
forskningsbetydelse fér de svenska lakemedelsforetagens produktlanseringar 1945-1984.
PhD Dissertation. (Stockholm: Allméanna Forelaget).

Orsenigo, Luigi (1989). The Emergence of Biotechnology: Institutions and Markets in
Industrial Innovation (London: Pinter Publishers).

Philipson, Lennart (1977a). “Lita p& vart samhallsansvar’ Dagens Nyheter (Debate) (November
28), p. 2.

Scrip (1979) “Swedish Center Party Urges Halt to KabiGen’s Recombinant DNA Research
Lab” 44(J:November 21, p. 3.

Statens offentliga utredningar (SOU 1984:88). Genetisk integritet. Betdnkande av gen-
etikkommitten. (Stockholm).

Statens offentliga utredningar (SOU 1992:82). Genteknik - en utmaning. Betédnkande av
Genteknikberedningen. (Stockholm: Allménna Forlaget).

Styrelsen for Teknisk Utveckling (STU) (1982). Etik och Genteknik STU-information nr. 304-
1982 (Stockholm: STU).

Svensk Farmaceutisk Tidskrift (1980). “KabiVitrum sluter avtal med det engelska
halsovardsdepartementet” 84:15, p. 623.

Teitelman, Robert (1989). Gene Dreams: Wall Street, Academia, and the Rise of
Biotechnology (Basic Books).

Uppsala Nya Tidning (1977). “Medicinpristagarnas arbeten mojliggor studiet av livsviktiga
organs funktioner” (October 14), p. 10.

Walgate, Robert (1980). “Genetic Engineering: Hormone Growth” Nature 288: December 11,
p. 528.

Wieslander, Lars (1977). “Vem ska bestdamma?” Dagens Nyheter (June 16) (Debate), p.4.

257



258

Aberg, Bertil (1982). Tillrackligt sakert. Kring inforandet av en ny teknik i Sverige - hybrid
DNA (Stockholm: ALBA).

Aberg, Bertil and Sirvell. Kerstin (1978). “Forbud skapar utlandskt beroende” Dagens Nyheter
(Debate) (February 3), p. 2.

Aberg, Bertil and Sirvell, Kerstin (1979). “Svensk industri behéver DNA” Svenska Dagbladet
(Debate) (October 27), p. 3.

Akerman, Nordal (1977a). “Vilken ratt har forskning att vara fri?” Dagens Nyheter (Debate)
(June 14), p. 4.

Akerman, Nordal (1977b). “Det galler sjélva dverlevandet” Dagens Nyheter (Debate) (July 19),
p. 4.

Akerman, Nordal (1977¢). “Stoppa hégrisklaboratoriet! "Dagens Nyheter (Debate) (November
19), p. 2.

Akerman, Nordal (1978). “Forskningen och djavulsdoktrinen” Dagens Nyheter (Debate)
(January 30), p. 2.

Archival and unpublished material

Philipson, Lennart (1977b). Interviews with Professor Charles Weiner. Transcript.
Recombinant DNA History Collection (MC 100). Institute Archives and Special Collections,
MIT Libraries, Cambridge, Massachusetts.

Rosén, Carl-Gustaf (1991). Referat av “Bioteknik - Fakta och Visioner”. Konferens i
Stockholm den 26 November 1991 pa inbjudan av Delegationen for hybrid-DN A-fragor,
NUTEK och Stiftelsen Bioteknisk Forskning.

Styrelsen for Teknisk Utveckling (STU) (1979). Handlingar for 1979/80, Behovsomradet
“Livsmedelsteknik”.

Interviews and personal communication

Brunius, Gustaf (1992a). Associated professor. Delegationen for Hybrid-DN A-fragor (The
committee for questions concerning rDNA). Telephone interview with the author on March
4, 1992.

Brunius, Gustaf (1992b). Associated professor. Delegationen for Hybrid-DNA-fragor (The
committee for questions concerning rDNA). Telephone interview with the author on
December 8, 1992.

Danielsson, Gunnar (1992). Previously chairman of the “Arbetarskydsstyrelesen”. Retired.
Telephone interview with author on December 15, 1992,

Fholenhag, Karin (1992). Kabi Pharmacia, Stockholm. Interview with author on October 19 in
Stockholm.

Fryklund, Linda (1992). Director of R&D Peptide Hormones, Kabi, Stockholm. Previously
department head of the Recip Hormone Laboratory and Head of Growth Factors Research at
KabiVitrum. Interview with author on November 25, 1992 in Stockholm.

Fryklund, Linda (1993). Director of R&D Peptide Hormones, Kabi Pharmacia (now
Pharmacia), Stockholm. Previously department head of the Recip Hormone Laboratory and
Head of Growth Factors Research at KabiVitrum. Letter and personal communication with
author. Dated November 18, 1993, Stockholm, Sweden.



Goeddel, David (1993). Vice President of Research, Tularik. Letter and personal commu-
nication with author. Dated October 27, 1993, South San Francisco, CA.

Holmstrom, Bjérn (1992). Fermentation, Peptide-Hormone R&D, Kabi Pharmacia,
Stockholm. Interview with author on October 7 in Stockholm.

Holmstrom. Bjorn (1994). Fermentation. Peptide-Hormone R&D, Kabi Pharmacia. Letter and
personal communication with author. Dated February 8, 1994, Stockholm.

Lin, Norm (1993). Cell Culture & Fermentation R&D, Genentech. Interview with author on
January 11 in South San Francisco.

af Malmborg, Charlotte (1992). Previously handlaggare pa livsmedelsteknik, Styrelsen for
Teknisk Utveckling. Interview with author on October 27, 1992 in Stockholm.

af Malmborg, Charlotte (1993). Previously handlaggare pa livsmedelsteknik, Styrelsen for
Teknisk Utveckling. Letter and personal communication with author. Dated November 25,
1993, Sundbyberg, Sweden.

Pettersson, UIf (1992). Professor, Department of Medical Genetics, Uppsala University,
Uppsala, Sweden. Interview with author on October 27 in Uppsala.
Reichard, Peter (1993). Professor Emeritus, Biochemical Department, Karolinska Institutet.
Letter and personal communication to author. Dated June 21, 1993, Stockholm, Sweden.
Sievertsson, Hans (1992). Vice-president for R&D, Kabi Pharmacia, Uppsala. Interview with
author on December 2 in Uppsala.

Sievertsson, Hans (1993). Research Director, Kabi Pharmacia. Letter to author. Dated June 19,
1993, Uppsala, Sweden.

Wieslander, Lars (1992). Associate professor in molecular genetics. Karolinska Institute,
Stockholm. Telephone interview with author on November 18.

259



260

JONNY HJELM

Forest Work and Mechanization -
Changes in Sweden and Canada during
the Post-War Period

This article deals with workers' active introduction of technology into their
labour process. Specifically, it is concerned with how forest workers, during
the 1950s, gradually replaced the manual one-man crosscut saw with the
motordriven chain saw. Why they did this and how the chain saw - together

with other new mechanical devices - changed their working conditions are the
two main questions addressed by this article.l It focuses on post-war

developments within Swedish forestry.” | also make some comparisons of the
mechanization process in Sweden and Canada (northern Ontario).3

Swedish historians of the labour process and of industrial change have often
treated workers as passive - or even hostile - receivers of new techniques and
methods of work 4 This view can also be found in "traditional" studies of
technical development in forestry, which is an industrial sector in Sweden that
during the last forty to fifty years has experienced major technological changes.
Usually, all that is mentioned is that the chain saw was introduced during the
1950s and that the new tool improved productivity.

My intention here is to analyze a technological change in which the
workers' own views and actions were of central importance. At the same time,
however, | place great emphasis on the economic and social structure in which
they worked.

Technological transformation in Swedish forestry

Before mechanization, the Swedish forest worker felled trees, bucked them
into suitable pieces, removed the branches and bark, and, with the help of a
horse or some technical device, transported the timber from the cutting area to
the nearest river. This work was performed during the winter primarly because
timber transports required frozen, snow-covered ground. Afterwards - usually
in spring but even during summer - the timber was floated down rivers to the
forest industry on the coast.

Polhem 12 (1994),260-288



In the cutting operation, the axe was originally the universal tool in all phases
of work. The crosscut saw was introduced during the second part of the 19th
century. It replaced the axe both in felling and in crosscutting operations. The
crosscut saw had a handle at each end and was used by two men. During the
first decades ofthe 20th century, it was replaced by the one-man crosscut saw.
This saw had only one handle. The same decades also witnessed the
appearance ofthe buck saw. It was mainly used for the felling of smaller trees.
A new tool was also used for removing the bark from the bole of the tree; the
so-called debarking spade replaced the axe. From this time onward, the forest
worker used the axe only to remove branches from trees.

Until the 1940's the cutting operation was organized by a contractor, usually
a farmer with a horse. He competed with other farmers to fell the timber and
transport it to a drivable water course at the lowest price. An agreement was
made between the forest contractor and the buyer or owner of the wood to
settle the economic tenns and the rules stipulating how the cutting operation
should be done. The rules were rather detailed and breach of contract could be
prosecuted. For example, it could be stipulated that the timber had to be
delivered by a certain date and that the stumps were not allowed to be too
high, which would mean loss of timber. In order to meet contract stipulations
contractors employed and paid as many forest workers as were needed. Often
the workers were relatives or neighbours of the contractors. Workers used their
own tools, which they either bought for a relatively small amount of money in
the village shop or made themselves. Because of this, there was considerable
variation in tool design and efficiency.

The contract system meant that the real employers (the wood owners and
buyers; for example, the large private forestry companies and the state
company "Domaénverket") were not directly involved in the organization of the
cutting operation. As long as the tools and the methods of work did not violate
the rules of the contract, the forest worker could freely choose how to work,
what kind of tools to use, and also what time of day he wanted to work. The
individual contractor was in charge of the cutting operation and had to ensure
that it was done as stipulated.

During the 1930's and 1940's, conditions in Swedish forestry came under
scrutiny. For example, it was questioned whether it really should be up to the
workers to decide upon tools and methods of work. The critics wanted forest
work to be analyzed in a scientific and systematic way. It is clear that many of
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those who discussed these views were influenced by the ideas of the
"Scientific Management movement" which had it's real breakthrough in
Sweden in the 1920's and 1930's. At the end of 1930's, Doménverket and the
larger forestry companies in Norrland established two research institutes
which began a systematic study of the different aspects of logging operations,
including cutting. The main purpose was, at least initially, to give the
employers information useful in wage negotiations. The need for this had
grown especially as employers foresaw that the contractor system was soon to
be abandoned. One reason for this, was the struggle of the Swedish Forest
Workers Union (SSAF) against the contractor system, which had delayed
unionization of the forest workers.

The initial unsuccessful efforts to organize forest workers were made at the
beginning of the 20th century. A new nation-wide organization, the SSAF, was
founded in 1918. This union grew slowly and did not aquire much prominence
before the Second World War. At the beginning ofthe 1930s, SSAF had about
12,000-13,000 members, compared to approximately 150,000-250,000
workers employed in logging operations during the winter® This was
considered a low figure, especially compared to other industrial sectors in
Sweden at that time, in which a large majority of workers usually were
unionized. Another major problem and weakness with the SSAF was that it
had not been able to negotiate a collective agreement with employers.

There were several reasons why SSAF grew slowly: (A) the contractor
system, mentioned above, which made it difficult to see the features of the
employee - employer relationship; (B) the lack of interest on the part of many
workers who often saw themselves as independent farmers and not as wage
earners (which of course had to do with the symbiosis between forestry and
agriculture); (C) competition from other unions (especially the syndicalist
union) and (D) the strong resistance against unions from the companies.

The situation for the SSAF changed dramatically during the 1940s. SSAF
experienced something of a breakthrough in this period, negotiating it's first
collective agreement and obtaining general recognition from larger employers.
Another change during the decade, which the SSAF expected to have a
positive outcome for the union and workers, was the first serious attempts to
mechanize logging operations.



""Mechanization" becomes the key word

The forest companies' research institutes were not only concerned with
producing work studies to be used in negotiations, they soon began to study
the efficiency of tools, trying to find the best way to use these. Existing
machines for motorized felling and cutting were also studied. Attempts to
mechanize the heavy and time-demanding manual felling and crosscutting
operations of forest work had been made since the latter part of the 19th
century in the U.S.A., Germany and the Nordic countries. A variety of power
sources, including people, steam and combustion engines, were unsuccessfully
experimented with.

The first useful chain saw was constructed during the 1920s.” It was the so-
called two-man chain saw, which however, was seldom used in Sweden.
Instead, during the 1940s, it became clear that a reasonably-priced one-man
chain saw was needed; that is, at a price that would make it possible for the
worker to buy his own. Hitherto, and particularly in the case of the two-man
chain saw, the high price had made such purchase impossible.

In 1948, 600 one-man chain saws were sold in Sweden. The number
increased slowly until the middle of the 1950s, when sales figures suddenly
increased. During the next 10 years 25000-30000 chain saws were sold per
year (see Figure 1).

30000-1

20000-

10000-

1948 1950 1952 1954 1956 1958 1960 1962 1964

Figure 1. Sales of one-man chain saws in Sweden during the period 1948-1964.

Source: Bo Helgeson, Jan Johansson & Ulf Lindberg, "Mendner i skogen. Nagra

metodfunderingar kring motorsagens inférande i den svenska skogsindustrin."
(Mendner in the forest. Some thoughts about research methods concerning the
introduction of the chain saw in Swedish forestry). Nordiskt Forum, No. 23.
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Sales advertisements promised much. An advertisement from the mid-1950s
stated "Now finally available - the new one-man chain saw which makes heavy
work in the forest an easy game." But it was not only salesmen who described
the chain saw in such lyrical tenns. Similar opinions were formulated both by
top managers in large-scale forestry companies and by persons within the
SSAF. In short the one-man chain saw was expected to make forest work less
taxing physically while providing forest workers with a higher income, but it
was also expected to enhance or increase the well-being and social status of
the latter.

The pioneers

The earliest versions of the new tool were the two-man chain saws. They were
heavy, clumsy, and unreliable. Most of them were owned by the companies.
Sometimes a few two-man saws were also loaned to the workers by the
companies, at no or neglible cost. However, neither those who rented nor those
who bought their own one-man chain saws during the early 1950's were
entirely satisfied with these (no informant bought a two-man chain saw). Under
nonnal circumstances, forest workers still preferred to use the one-man
crosscut saw. The chain saws were used in felling and crosscutting, especially
for larger diameter trees usually associated with older stands. In this type of
forest work, the chain saws - when they functioned properly - could both
lessen the physical strain and improve the income.

Forest workers who bought or rented these chain saws were "pioneers".
One respondent, for example, told me: "I couldn't figure out what such a thing
would look like, how itd be constructed, that's for sure. How did they
function? I read in the papers about them, | was eager to learn more about it...
And then, when | saw one for the first time, | thought, Oh, it was damned
simple...". The fact that a motor replaced muscle power was impressive, and it
fostered great hopes. The most important source of information and knowledge
about the chain saw at this stage was these pioneers, rather than salesmen or
management. However, their predominately negative experience during the
first part of the 1950s made most other forest workers somewhat sceptical
about the chain saw.

Several of my respondents shared the opinion that the chain saw
demonstrations in the early 50's, arranged by management alone or in
cooperation with local salesmen, and the companies' (sometimes) relatively
generous subsidization of the purchase by workers of chain saws was a



strategy planned to capture the imagination of and accustom workers to the
chain saw. Later, as workers began to "automatically" purchase them,
management's interest and subsidization of the cost of chain saws decreased.
Although there is no written source from the 1940's and 1950's which confirms
my respondent' suspicions, a former director® of one of the largest forest
companies in Sweden, Swedish Cellulose Co (SCA), corroborated in an
interview that local management within SCA was encouraged (by the SCA
headoffice) to try different means to speed up the mechanization process.

The breakthrough

In the middle ot the 1950's, the reputation of the chain saw slowly improved
and more forest workers began to think about buying one. One reason for this
change was persuasive advertising, but even more important was the fact that
the chain saws had been significantly improved. McCulloch and Homelite
models were referred to as "American saws". These had a carburator design
that enabled the user to tip and turn the chain-saw in any direction when felling
and bucking and were also usually equipped with the new and radically
improved "Omark" saw chain.8 These and other improvements slowly
transformed the forest workers' initially negative evaluations into more positive
ones. Respondents who during the breakthrough period bought and began to
use the chain saw were clearly more pleased with their new tool than the
pioneers had been.

However, not all forest workers had such positive experiences. There were
still many who were disappointed with the chain saw, since their high
expectations were not fulfilled. Their experiences differed mainly because of
(a) the labor process which remained physically demanding so that methods of
work had to be altered frequently; and (b) the individual piece-rate system.

Cutting operations demanded much and varied physical toil, in addition to a
great deal of planning. It was important to be able to work flexibly and adapt
quickly in response to the changing circumstances and terrain in which the
work was carried out. The perception of difficulty and the ability to solve
problems, as well as the manner in which these were solved, varied from
worker to worker. How well any given worker handled such problems could be
seen in his wage packet.

By buying a chain saw forest workers hoped to lessen the physical work
load and improve their wages. Their expectations were met to a limited extent.
Work operations where the chain saw first replaced the one-man crosscut saw
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- the work of felling and bucking - were physically demanding. But since this
comprised only about half of the total work and the chain saw was heavy to
carry workers were just as tired after a day’s work in the forest as before.
Moreover, the time saved by using the chain saw wasn't used to rest and
recover. Instead, workers moved as quickly as possible to the next work
operation or tree.

These aspects of the process by which the chain saw was introduced into
Swedish forestry were very often put forward by the respondents. They are
confirmed by research results from more systematic attempts to evaluate the
impact of the chain saw. These researchers® sometimes criticized the
"optimistic" view. For example, at the Sixth World Forestry Congress in
Madrid in 1966, UIf Sundberg stated that "...the time which has been saved
through this mechanization [during the last decades] has been filled in with
other work elements which are just as heavy, from the physical point of view,
as the one which was mechanized, which means that the total physical demand
on the labor force over a work day or over a shift has remained the same". 10
At the same congress, the German researcher G. Kaminsky said that "The
introduction of power saws has led to no direct physical relief. Carrying a
power saw of 10 kg or more takes up the energy savings of the actual cutting
work. The power saw should not be used continuously for more than one to
two hours...".1'1

Many respondents believe that psychological stress increased with the
introduction of the chain saw. The main cause of such stress was uncertainty
about the chain saw reliability. Would it, for example, start in the morning and
would it function the whole working day? It was not unusual for things to go
wrong, and every involuntary break in work put the forest worker under
pressure. "It was real hell when the saw chain or something else on the saw
broke down, you know...we had a piece rate system which meant that you tried
to catch up what you lost during the repair time". The technical problems
decreased during the second part of the 1950's when the forest worker's own
knowledge increased and when those who sold chain saws, as well as smaller
motor repair shops, started to give quick and effective service.

Expections about wages were fulfilled to a greater extent by those who had
bought a well-functioning chain saw and had the opportunity to use it in the
type of forest where motorized felling was effective. Most respondents,
however, said that their wages did not appear to change appreciably after they
had begun to use the chain saw. Such a comparison was (and is) difficult to



make since every comparison of piece wages has to relate to a number of
factors that varied in each work place. 12 Consequently, forest workers had to
evaluate their chain saw purchase with rather gross measures. The purchase
was from an economic point of view either "good", "bad" or "so-so". It was
almost impossible to be more exact. Because of these difficulties in evaluating
the economic consequences of chain saw use hopes of increased income were
perpetuated.

Forestry and farming”

Many of those in favor of rationalization of the labour process doubted that
forest workers viewed such changes positively. Sometimes this was stated
explicitly, but usually it was only insinuated that an alarming number of
workers were traditionalists and preferred to work in the same way and with
the same kind oftools as their forefathers.

However, the forest workers' background in small fanning did not, as the
rationalization spokesmen feared, slow up or hinder the technical development
of forestry. Instead, this background (together with the piece-rate system and
the characteristics of forest work) disposed them to take an active part in the
transformation.

Perception of the chain saw was also affected by the general process of
change in the countryside, which witnessed a trend from human/animal muscle-
power based work towards an increased use of machines. Tractors, harvesters,
cars, motorbikes, and electrical power for the household had improved living
conditions in the countryside in the first half of the century. No one wanted, for
example, to carry well-water to the house (often a woman's task) if water-pipes
and an electric pump could be used instead, and no one wanted to travel 30 km
by bicycle to soccer training in the evening (as some of my respondent
reported having done) if a car or a motorbike could be used. Taking this into
account, it isn't surprising that many forest workers had a relatively positive
attitude towards new technology. The chain saw was thus seen as one more
promising new technology which, together with other changes in the
countryside, was expected to improve living conditions.

Individual actions and their consequences

Forest workers made the decision to purchase a chain saw only after having
considered all the alternatives. Although they used every channel of
information available, they never thought of using the union for this purpose.
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Figure 2. Key factors for the economic development of the forestry sector.
Source: Einar Stridsberg & Leif Mattson, Skogen genom tidema (A History of
Forests), Stockholm 1980, p. 176.
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They also never (or at least very seldom) asked themselves or the
representatives of the SSAF what position they should take as a collective vis-
a-vis the new tool or what possible consequences the new tool might have in
the long run on employment, health, and the environment. The role of the
SSAF was clear and went unquestioned: The union’s task was to negotiate the
best possible wage agreement, not to make decisions about the technology of
production.

Unemployment had been virtually unheard of since the 1930's, but by the
beginning of the 1960's, when (almost) all Swedish forest workers had
obtained chain saws, unemployment slowly began to increase. The impact of
mechanization on employment was difficult to evaluate because of specific
conditions within forestry. One worker explained that: "...hr the forestry sector
the impact of rationalization isn't the same as in other sectors. In forestry one
worker disappears here and another there, and two workers disappear there...
This kind of change doesn't produce headlines in the newspapers".

Changes in the labor market also made local bargaining much tougher: "The
employers became impossible to negotiate with, they didn't listen to our
arguments any longer (as in the 1950s)". At the same time, the piece-rate
system began to change. These transformations were difficult for forest
workers to analyze because of the detailed nature of collective agreements.
And what perhaps made analysis most difficult was that the changes coincided
with and were in fact partly caused” by, other changes in cutting operations,
such as the disappearence of manual debarking and the coming of tractors and
skidders which decreased manual piling. Nonetheless, according to my
respondents, and confirmed by statistics (see Figure 2), the new piece rate
system often involved a decrease in wages per unit of production. Although
wages followed (on average) the pace of other blue collar groups, they were
maintained at relatively satisfactory levels only by increasing the tempo of
work.l 5

The increased work tempo was most difficult to manage for older workers
who during the 1960's comprised an increasing proportion of the total forest
work force. Studies undertaken in Sweden in the 1960's and 1970's, show that
the average age of forest workers was increasing. In 1959, 38 percent” were
older than 40 years of age. By 1964, this figure was 58 percent. In 1972, the

average age of forest workers was 45 years, which was 7 years older, for
example, than workers in the engineering industry in Sweden. 17
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A well known fact in the forest industry is that the performance and age of
workers are very closely related. Most workers over fifty had great difficulty
keeping up with younger ones. Those above 55 years of age often produced
only half as much as younger workers. Considering the effect of aging on
wages is an important explanation of the growing dissatisfaction of Swedish
forest workers during the 60's. Especially since these difficulties were
experienced by many workers: by the mid 60's, 70 percent had ten years, or
more, of forest work experience and near half of the labour force had twenty
years, or more.

The disappearence of manual debarking which occupied approximately
50% of the total time of cutting operations meant that workers now spent more
time felling, delimbing, and bucking, hi the middle of the 1960's they also
began to use the chain saw when they delimbed (earlier this was done with the
axe). The chain saw thus began to be used during almost every hour of the
work day. At the same time, the work became more and more monotonous.
This, together with the increased intensification of exposure to the chain saw
caused an increase in accidents and injuries from long-term physical stress. In
this way, the sense of well-being as well as work satisfaction deterioriated.

Forest workers gradually began to realize that as individuals their sphere of
influence was limited. A proper decision and a rational choice might have
different consequences if forest workers took the same course of action
collectively.19 From the individual's point of view, being a carrier of
technology was not the only, or the best, way to improve working conditions.
The individual's power resources were sufficient to become a carrier of
technology, but not to achieve the mam objective, which was a better income
and a less burdensome job. Forest workers began to recognize the importance
ofthe wage labour context of their use of the chain saw for the achievement of
this main objective, and that in relations with employers collective behaviour
and power were paramount.

The lesson that the forest workers learned, and which guided their actions
when new machines were later introduced into forestry was the importance of
acting collectively. For a labour force that was famous for it's individualism
this was a new feature. Equally important, however, was the insight that good
working conditions and wage increases are dependent not only on technology,
but also on the social fonns in which the technology is embedded. The piece-
rate system increased the tempo of work and could turn all technological
improvements into something that increased the rate of accidents. This was the



reason why all 50 respondents were critical of what had happened over the last
few decades. The time-rate system which the forest workers fought for during
the 1960s and struck for in 1975 was acquired between 1975 and 1980. It has,
however, been gradually undermined by declining real wages and the
introduction of the so-called bonus system, a type of group piece-rate wage
system. The machine operators have a specific entrepreneurial system which,
like the piece-rate wage system, makes them work at the highest possible
tempo and as long a workday as possible, often into the night.20

Technical developments in forestry have not, however, just changed labor
processes and work conditions; there have also been significant repercussions
in the respondents' social milieu. When the employment of forest workers
changed from a seasonal to a yearly basis, farm closures and migration out of
rural areas, already underway, were speeded up. The restructuring of both the
farming and forest industries and the accompanying drop in the demand for
workers changed the social milieu. The countryside of Vasterbotten, which in
the 1950's was full of life, is today sparsely populated. Travellers through the
countryside today find deserted houses and abandoned fanns and schools. That
this would be the outcome of adopting chain saws and tractors in forestry, and
of corresponding technical developments in fanning, was something that very
few forest workers foresaw during the 1950's.

A comparison between Sweden and Canada

The forestry sector in Canada has a greater output and employs more people
than in Sweden. There is also greater variation of operations within Canadian
forestry.21 Therefore, in this paper | concentrate on northern Ontario, a region

which in geographical tenns is quite similar to northern Sweden.22

A full account of the difference between how forest workers in northern
Sweden and northern Ontario experienced mechanization during the 60's and
70's, would of course have to include a deeper and more general comparison
between the forestry sector in the two regions, and also a comparison of two
regions' political and cultural conditions in the post-war period. This can not be
done here. Instead, this comparison focuses on certain aspects of technological
change and on how workers have experienced these.
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The timing of and the preparation for the introduction of the chain saw

At the end of the First World War, when the forest industry experienced a
labour shortage, the "...eastern Canadian woodland managers had formed the
Woodland Section of the Canadian Pulp and Paper Association to pool
information about production techniques and to examine new, mechanized
methods".23 However, such efforts were relatively modest, as was their
outcome. The Second World War also witnessed a labour shortage in the forest
industry, and just as the rationalization institutes did in Sweden, the Woodland
Section intensified it's efforts to mechanize.24 Forest companies' fear of
suddenly having to face such a labour shortage (mainly due to the urbanization
process) made them continue to work to increase mechanization after the war.
In 1950 the Woodland Section formed a special Mechanization Committee
with the purpose of further coordinating and concentrating the forest
companies efforts to mechanize.25

The chain saw replaced the manual saws (usually the so called "swede-
saw") a little earlier in northern Ontario than it did in northern Sweden. The
chain saw was more common in the beginning of the 1950's, and the
replacement process was also completed a little earlier.26 One explanation
may be that chain saws with an improved carburator design and the "Omark"
saw chains were available to Canadian workers earlier than they were in
Sweden. These chain saws, were difficult to purchase in Sweden in the
beginning of the 1950s, and when they later became more common, they were
more expensive than chain saws manufactured in Sweden, Norway and
Germany.

But the importance of price27 and technical advances should perhaps not be
overestimated. Ontario bush workers seem to have been quite early chain saw
users, even by Canadian standards. In Newfoundland, for example, the chain
saw was introduced in 1954. Four years later, 87 percent of the workers used
chain saws in their work. In other words, the timing and speed of the
introduction in Newfoundland seems very similar to the diffusion process in
Sweden.28

Most of the chain saws in Canada were bought by the forest workers
themselves. The Canadian forest companies, like their Swedish counterparts,
considered they did not have the financial resources to buy chain saws, and

also thought the latter would be best cared for and used if the forest workers
owned them.29 Sometimes the companies helped the employees to finance



their purchases, "...but it was the manufacturers and bushworkers themselves
who were chiefly responsible for the widespread use of the chainsaw because
they had the most to gain".30 A study of mechanization in Newfoundland also
stresses the importance of the activity of local salesmen while the companies
generally seem to have been more passive here: "..[the chain saw] was
introduced by the workers themselves without aid or incentive from the two
paper companies and was, in fact, the only technological innovation to be so
introduced. "31

The largest forest workers' union in northern Ontario in this period - the
Lumber and Saw Mill Workers Union (LSWU) - welcomed mechanization.
"Throughout the entire post-war period, Lumber and Saw leaders gave
enthusiastic support to woods mechanization. In 1948, on the eve of the
introduction of substantial innovations, the union's Ontario Timberworker
wondered about the technologically induced unemployment, but then
proceeded to speculate: 'Mechanization will make for a better and greater
production and will reduce the amount of heavy labour in industry™.32

This very positive attitude wasn't limited to Ontario and the LSWU. In
Newfoundland, both the International Woodworkers of America (IWA) and
the International Brotherhood of Carpenters and Joiners of America (IBCJA)
looked forward to mechanization and thought it would improve working
conditions while creating a year round forest worker. Such a worker, would
not only have a safer, better paid and healthier employment, he would also be
more willing to join the union and thereby contribute to the creation of a
stronger union. One problem, however, was that many forest workers in
Newfoundland (as in northern Sweden) during the 1950s and 1960s were
occupational pluralists, and possibly wanted to stay that way.33

The purchase of chain saws by workers seems not to have been discussed
any more critically or frequently by LSWU than by their Swedish counterparts
SSAF. The union representative (IWA-Canada) Lloyd Szkaley, looking back
to the 50s, says that there was "very, very little discussion. They [the chain
saws] were brought in so smoothly".34 This uncritical view seems also to have
been shared by the workers. The speed of introduction of the chain saw and
management”5 apparent overall satisfaction with the way things worked out
during this early phase of mechanization suggest that there hardly could have
been any deep and general opposition on the part of workers.
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This is also confirmed by the study about mechanization in Newfoundland
forestry.36 The introduction of the chain saw didn't meet any resistance (with
the exception of a few cases, which had to do with "unique individual
factors"). "No boy, | think that after about three years everyone in my camp
had one. Of course some of them got it faster than the others but | don't think
you could say anyone was against it. Some didn't get it because they didn't
have the money to buy it right away. | think Uncle Max was about the last. He
never did buy one himself but he used his young fellow's when he could get it
because he was getting up (old) and it wouldn't pay him to buy one for just a
short while".37

One ofthe following remarks by Curran, about Uncle Max' consideration of
his age and remaining time as a (seasonally employed) forest worker is of
interest here. "This [his consideration] indicates that there was a lot more
rationality in the purchase of new items than one would at first suspect”.38 But
there is no cause to be surprised to discover a rational attitude. This example,
and many others in the study, shows that the attitudes and behaviour with
regard to the chain saw were based on a rather complex - but individual -
analysis of the eventual effects of chain saw use.

However, an interesting difference existed for some time between Sweden
and northern Ontario. From the beginning of the 60's until the beginning of the
70's, three forest Companies supplied workers with chain saws (Great Lakes
Paper, Ontario Minnesota Pulp and Paper, and Reed Paper). But this doesn't
seem to have inspired other workers, or the LSWU, to try to force other

companies to use the same free-tool system, and it was abandoned without
major resistance from the forest workers or the union.39

The composition of the work forced

Forestry in Canada was for a long time an industry sector with strong seasonal
features, employing workers on a seasonal basis. In the beginning of the
1940's, it was estimated that about 50 percent of the total labour force in
Ontario was made up of fanners or fannworkers.4l When the intensive
fanning season was over, the fanners and their farm workers sought
employment in the forest. This exchange of labour suited the forestry sector,
not only because the need for labour was greatest during the coldest half of the
year, but also because "The skills required on the fann were, to a large extent
the same as those required in the woods. Skill with an axe and saw and the



ability to drive a team of horses were essential in both. Special skills like those
of the blacksmith and handyman, and even the amateur veterinarian, were of
great value on both the farm and the forest scene."42

Apart from farmers and farm workers the labour force consisted of two
other groups. One was a group of wage earners with regular seasonal
unemployment. These were often newly arrived immigrants in so called
unskilled and manual occupations. During the winter, when the demand for
manual workers was low in many other sectors, these workers looked for
employment in the forest. A third important group of workers consisted of so-
called professional bushworkers. This group was distinguished in that forest
work was the professionals' sole - or at least most important - source of
income.43

The two last groups of forest workers seem to have made up a larger
proportion of the total labour force compared to the situation in northern
Sweden. Unfortunately, it is impossible to present figures to support this or
analyze the differences in detail, because of the lack of relevant, or reliable,
labour statistics in Canada as well as in Sweden.44 However, the greater
percentage of professionals and wage earners from different economic sectors
within the forest labour force in northern Ontario, compared to that in northern
Sweden, means that the ties between forestry and agriculture were weaker
here.

One interesting similarity in the labour forces in Sweden and Ontario, is the
workers' practice of "jumping" behavior. There is an important difference in
that this behaviour seems to have been much more common, and practised over
a much longer period, in Ontario.45 Although the behaviour was widely
discussed in Sweden, and condemned by many, it was mainly practised by a
rather small proportion of the work force during the boom years in the late
1940's and the beginning of the 1950's. In Ontario, many workers, during the
20th century, seem to have been continuously on the move from one employer
to another, searching for the employer that offered the best salaries and the
best camp conditions. The economic trends within forestry had a strong
determining impact on the outcome of this behaviour. This became particularly
obvious during the depression in the 1930's. But during and after the Second
World War, with the labour shortage, the jumping method functioned better.
"Between 1943-4 and 1950-1 on average a bushworker in eastern Canada
stayed at a job a mere 43.7 days, and the figure was decreasing sharply. One
study showed that for every 100 men hired in the pulpwood sector, 'thirteen of
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the original 100 do not stay more than a week on the job, fifty do not complete
one month's work".40

The labour shortage and the practice of jumping after the Second World
War increased production costs in several ways. The Ontario companies'
strategy to prevent this was: (A) improve conditions at the workplaces and in
the camps, trying to give the workers a standard equal to other bluecollar
groups'; (B) encourage immigration and thereby increase the proportion of
immigrants within the labour force; (C) intensify the efforts to mechanize the
logging operations.48

Companies in northern Ontario faced the same labour problems as their
Swedish counterparts did after the war, and used the same methods to reduce
the cost of production (in Sweden, however, the second strategy, the use of
immigrants, mainly Firnis and Poles, had relatively little impact on the labour
situation). The long tenn effect of the different strategies described above, was
- as in Sweden - the creation of a labour force, consisting of professional year
round employed forest workers. In 1963, Gordon Godwin wrote in the journal
Forestry’ Chronicle that "until about the mid-1950s the eastern pulp and paper
industry placed almost total reliance on a work force that was busy farming
from May until mid-September. Thereafter these men moved to the logging
camps for the fall and winter. ...The sawlog industry, and perhaps in specific
areas the pulpwood producers, may still depend in measure upon the man who
is part fanner, part forest worker, but to increasing degree the man who works
as a pulpwood logger is a specialist”.49

The impact of chain saws and other technical devices on working
conditions

Evaluation of the effects of mechanization on working conditions in forestry
and of worker's perceptions of these changes is a complicated task, and the
outcome depends to some extent on research methods, sources, and the time
perspective. Statements from the 50's and 60's by union representatives, forest
company management and technicians, and journalists touring work place sites
must be treated carefully. Forest history, written by authors with connections to
forest Companies, or those looking at technological change from a
management point of view often constitute a problematic source for research.
In Sweden, for example, the belief in the early 50's, widely expressed in
journals and newspapers, that chain saws impacted very positively on work
load and wages, was often based on a rather quick judgement after a



demonstration or something similar, and then uncritically repeated by other
journalists and commentators. Gross estimates of for example the percentage
that production would increase and that physical demands would decrease as a
result of chain saw use are often found in such sources.”

It does, nonetheless, seem that mechanization up to the beginning of the
80's has been better for forest workers in northern Ontario, who also have been
more satisfied with the development than their Swedish counterparts. During
interviews with forest workers in nortem Ontario,®' | was told that
mechanization generally has made forest work less physically taxing, while
salaries have increased satisfactorily from year to year. And most important,
especially compared to the situation with Swedish forest workers, the pace of
the work is not felt to have increased compared with earlier periods.

Local union representatives in Thunder Bay, looking back on the 60's and
70's, shared the opinions of the interviewed workers. The same can be said
about evaluations made by authors of forest history.52 Summarizing the
mechanization process (up to 1980) in northern Ontario, the historian lan
Radforth writes: "Loggers and their union expressed enthusiasm for most of the
new machines and methods, not only because they were part of a North
American culture that celebrated the triumphs of technology, but also because
in the logging industry, mechanization appeared to bring higher wages, lighter,
steadier work, and portable new skills".53 James Wesley McNutt wrote in the
end of the 70's that "The lumberjack has participated in, and has been the
beneficiary of, this technological change, far beyond the average. Today he
finds himself amongst the elite of the blue collar segment of our society .54

How can this more satisfying view among the forest workers, compared to
forest workers in northern Sweden, be explained?*”* Several factors are
important to understand the different experience of mechanization in Sweden
and northern Ontario.

(A) The labour market and the year round employment The labour market,
which had an important impact on the Swedish forest workers' evaluation of
mechanization, seems to have been experienced more positively by the
workers in Ontario up to the end of the 70s: "The best you ever could think
of', as one of the forest workers in Thunder Bay described it.56 As a
consequence, some forest workers continued to practice the old "jumping"
behaviour, and moved between employers in search of the highest wages. They
sometimes also moved to other industry sectors for this reason.57 Although

some workers behaved in this way, the trend was strongly toward a more
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stable labour force consisting of year round employees who, because of
seniority clauses (achieved in 1955), preferred to stay with the same
employer.58 This professionalization process also means, of course, that the
regular periodic unemployment decreased. This improvement was especially
significant for the earlier "immigrant" and "professional" groups, which had
faced the greatest problem finding work between logging seasons. They didn't
have small farms or regular farm work which they could return to when the
logging season ended. Because there was a comparatively larger percentage of
the forest work force solely dependent on forestry in Ontario than in Sweden,
technological changes that transformed seasonal work to year round
employment was more greatly appreciated in the Ontario context. According to
a former union representative in Thunder Bay, Eric Hautala, the connection
between year round employment and mechanization was obvious to the
workers.59

(B) Average age andforest work experience The average age of the labour
force in forestry in northern Ontario was probably lower than in Sweden. The
long time experience of forest work and the aging forest workers' problem of
maintaining work intensity was therefore not a problem for as many people as
it was in Sweden. The relatively good labour market and the possibility of
"jumping" probably meant that those who stayed in Ontario forestry industry
were relatively satisfied with work conditions. These forest workers were
either better suited for forest work than those who quit or their expectations
realistically adjusted to fit the objective conditions in forestry.60

(C) Chain saws, gas, oil and chain saw service. We have seen that during the
60's three companies in northern Ontario provided their workers with chain
saws, gas, and oil. Chain saw maintenance was an important issue for forest
workers. The LSWU tried to address this concern at the bargaining table. The
master collective agreement of 1955/56 between LSWU and the companies
stated that the companies had to store parts for at least two chain saw brands
and provide storage and repair sheds for the use of chain saw owners.61 This
made it easier for the workers in northern Ontario to use early chain saws
which were prone to breakdowns. This kind of agreement didn't exist in
Sweden in the 50's and 60's, neither were any forest companies supplying
workers with chain saws. This was achieved in Sweden only in 1972, when all
companies, after negotations with SSAF, agreed to supply their workers with
free work tools.



(D) Wages, pay differentials and wage systems. From 1966 to 1975 the
average annual wage for forest workers in Ontario increased 13.6% per year
while the consumers price increased 7.3% per year. This was about the same
average annual wage development as for Swedish forest workers during this
period.62 However, dissatisfaction among forest workers in Sweden grew
during the 60’s because the payment per unit produced declined. Complicated
collective agreements and continuously changing piece-rate systems together
with changes in logging methods made it difficult to evaluate new agreements
and compare them with older agreements. In northern Ontario, the agreements
were not as detailed, nor did local bargaining affect wages in the crucial
maimer they did in Sweden. Piece work wages in northern Ontario were mainly
based on how many "cords" the workers (alone or together with others)
produced. This relatively simple piece-rate system was not changed during the
50's, 60's or 70's. It was difficult for employers to decrease the payment per
cord when in the 60's workers increased their production dramatically because
ofthe chain saw. Since the introduction of the chain saw was carried out by the
workers, they and the union reasoned that gains resulting from the new
technology should go to the workers.63

In Sweden pay differentials within the forestry labour force were common
and significant, and the gap didn't narrow during the 60's and the beginning of
the 70's. This caused dissatisfaction among large groups within the labour
force. According to Radforth, forest workers in northern Ontario wittnesed a
contrary development: "...a major objective of the post-war labour movement -
narrowing pay differentials - had been set".64 This was partly caused by the
trend from individual piece work to wages based on time rates. This in turn,
had to do with technological change, which in northern Ontario followed a
different track than it did in Sweden, in a way that affected work organization
and the wage system.

To analyze this, it is important to understand how logging operations
usually were carried out in northern Sweden and northern Ontario. During the
50's, 60's and 70's, the Swedish forest worker felled, delimbed (from about
1963-65 with the chain saw) and bucked the tree into suitable pieces. Up to the
end of the 50's he also often debarked the logs. He would mark the logs with
his personal mark, and then haul these together so the teamster, and from about
the beginning of the 1960's, the driver of the tractor, could reach the logs and
remove them from the cutting area. Logs were usually transported shortly after
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the cutter furnished his work. This method with it's obvious connection
between performance and output, was readily suited to remuneration on an
individual piece work basis.65 This way of organizing logging is usually
termed short-wood operation.

In northern Ontario, short-wood operations dominated until beginning of the
60's.66 Usually the tree was felled, delimbed, bucked and piled in the woods
during the autumn and the early winter by the individual forest worker,
whereafter the teamster transported the logs to the landing between January
and April ("cut-and-pile™ method). A variation of this method was known as
"cut-and-skid". Delimbed trees were skidded from the cutting area and
afterwords bucked. In both "cut-and-pile" and "cut-and-skid" methods, the
forest work usually was paid on an individual piece work basis. Although, with
the latter method, if the teamster and the forest worker were not the same
person, two persons cooperated and shared the piece-rate that was paid per
cord.

The "cut-and-pile" method dissapeared when mechanized skidding became
common of the beginning of the 60's.67 The modernized "cut and skid"
method, which now successively replaced other logging methods, usually
involved two fellers and one skidder driver. The fellers cut (and sometimes
delimbed) the trees, while the skidder collected the trees and hauled them to
the road. Later, usually the same day, the fellers bucked the trees at the road. It
was also common for team members to help each other, if one of them got into
trouble or could not keep up the pace.68 Usually team members had about the
same work capacity.69 if not, complaints from other members forced the low-
producer to quit or move to another team. To avoid this kind of problem new
teams and new team members had thirty days of training and adjustment on a
time-rate basis.7” if the new team or the new team member seemed to work
out well the team thereafter was paid on a piece-rate or on time-rate basis with
bonus. The team members equally shared a bonus or a payment based on how
much they produced together.

But this was not the only difference between northern Ontario and northern
Sweden. It seems to have been much more common in northern Ontario to
remunerate forest work on a day-rate basis. For example, in 1967, the Spruce
Falls Power and Paper Company paid about half of their labour force on a day-
rate basis. Reed Paper also from time to time (mainly during the 60's) preferred
to pay their workers on day-rate basis.7* Other big forest companies, such as
Great Lakes Paper, hired all their forest workers on a hourly basis.7* The



higher proportion of salaries paid on time- and day-rates, compared to Sweden,
was the result mainly of technological change. Companies not only used tree
length logging and the "cut and skid" method, but also used (or tried to use) to
a much greater extent than the companies in Sweden different kinds of
integrated, stationary or movable, machines in their logging operations. And
the LSWU were able, through negotiation, to force almost every company to
pay workers who drived - with the exception of skidder-drivers - machinery of
this type on a time-rate basis.

The trend towards logging operations involving team work and a work
force paid on a time-rate basis was seen by many as a welcome development.
Many of those in the 40's and 50's in Canada (and Sweden), who speculated
about the consequences of mechanization, especially union representatives,
thought that mechanization automatically would increase the proportion of
forest work remunerated on a time-rate basis. Expensive and complex
machine-systems, would not only make it difficult to estimate individual input
and output (and thus a "correct” salary), but would also create a need for more
careful and skilled labour, the quality and not the quantity of which would be
the central concern.

These different payment systems do not automatically produce an increase
in wages. Neither do they guarantee less work intensity, safer work and more
satisfied workers73 The important point is that work methods and wage
systems, common in northern Ontario made it impossible or more difficult for
the individual to maintain or raise his salary in order simply to make more
money or to avoid or mitigate the consequences of unsuccessful bargaining.
This opportunity existed in Sweden. As more and more forest workers chose,
or felt forced, to speed up their pace of work, and as such efforts on their part
were rewarded economically, it affected the following years' central wage
negotiations between SSAF and the forest companies. The employers used
average wage statistics from the previous year as undisputable proof of how
much the workers could produce and earn (earnings which, for example, were
compared to earlier periods and other blue collar groups). In this way, the
(aging) workers in Sweden were trapped in a downward spiral.

* *

The mechanization processes in Sweden and Canada during the last ten to
fifteen years exhibit more similarities than in earlier periods. One common
feature is a strong trend towards an extended use of independent contractors.
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In Sweden and Canada, forest ompanies have increased their use of contractors
at the expense of employed workers.74 in this way, forest companies seem to

want the old contractor system back. The latter is similar to the system that
was used in Sweden before the Second World War. It also means that the
forest is harvested increasingly by individuals working under conditions similar
to piece-work. In other words, piece-work, which for some time seemed to be
on it's way out, appears to be making a come back in the forest industries of
both countries.

A consequence of the increased use of contractors and also of
mechanization in forestry is the threat to the existence of unions in Sweden and
Canada. From the 1960’s onward, membership has dropped dramatically in
both Swedish and Canadian unions. In Sweden the following notice could be
read in 1990 in one local newspaper: "THE FOREST WORKERS' UNIONS'
EXISTENCE IS THREATENED. Mechanization in the forest industry during

the last 30 years has decreased the number of forest workers from 58,000 to
12,500. The unions' future is right now under review".75 a similar, but not

quite as large, drop in membership in the LSWU forced the latter to merge
with the IWA, in 1987. This decrease accelerated at the end of the 1980s. In

Ontario, the membership in local 2693 of the IWA-Canada, which was about
7000 in 1988, decreased to about 3600 in 1991.76

Un order to answer these questions | interwieved fifty elderly forest

workers. They had worked in the forest in the county of Vasterbotten in
northern Sweden during the 1950s when chain saws superseded one-man
crosscut saws. They had not only experienced the introduction of the
chain saw but also the rapid technical changes of the last decades.
Moreover, the majority had lived the greater part of their lives in an
environment which was influenced not only by forestry development, but
also by the transition from small-scale farming to large-scale mechanized
production.

The first part of the interview was spent asking the forest workers about
their life histories. In their youth and first half of their adulthood,
many had one foot in a small farmer’s society and the other foot, as wage
earners, 1in the growing industrial society. However, when forestry and
farming were rationalized, the base for small farming was slowly pulled
out from under their feet. Some stayed in the countryside and became wage
earners on an annual basis and some moved to industrial work in more
densely populated areas. One facet of this development is the
mechanization of forestry; in particular, the introduction of the chain
saw. This meant that forest workers themselves took part in the process
which in the end undermined their traditional small farming way of life.
Therefore my research was not only concerned with technological
development, but, in fact, was also probing into forest workers
collective history.
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THOMAS JORDAN

Drankbara lans- och avloppspumpar -
En fallstudie i branschutvecklingi

En av efterkrigstidens internationellt sett mest framgangsrika innovationer
inom pumpindustrin var Sixten Englessons drankbara lanspump, som introdu-
cerades pd marknaden av Flygt 1948. Lanspumpama foljdes 1956 av drank-
bara avloppspumpar, som med tiden kom att bli en ekonomiskt viktigare pro-
dukt for Flygt &n lanspumpama. Genom dessa innovationer utvecklades Flygt
snabbt till ett mycket stort och starkt intemationaliserat foretag. De snabba
marknadsframgangama for Englessons innovation ledde till framvéxten av en
rad svenska (och senare utlandska) tillverkare av drénkbara lans- och avlopps-
pumpar. Den forsta efterféljaren kom 1952 (Ehlin), och ytterligare tre svens-
ka foretag borjade tillverka drankbara lanspumpar under 1950-talet. 1962
fanns det minst sju svenska tillverkare (Flygt, Weda, Kristensson & Gréhs,
Tomborg & Lundberg, Fischerverken, Solli-Generatorer och Vattentekniska
Ingenidrsbyran (Carlsson, 1962)), och ytterligare ett drygt tiotal i andra lan-
der. 1994 fanns det fem svenska tillverkare: Flygt, Grindex (Flygt-&gt), Pum-
pex (&gt av Cardo Pump AB, f.d. Scanpump), Sala International (som tagit
Over Weda-pumpama), samt Weda Pool Cleaners. Flygt var utan jamforelse
den storsta tillverkaren, med en koncemomsiattning pa omkring 4 mdr kr
1993, att jamforas med Grindex och Pumpex, som vardera omsatte omkring
80 milj. Den svenska pumpexporten bestar till mellan 2/3 och 3/4 av drank-
bara pumpar, som alltsd utgor en svensk specialitet inom den internationella
tillverkningsindustrin.

Bakgrund

Begreppet “dréankbar pump” séager inte mycket om vari Englessons innovation
bestod. Ett pumpaggregat bestar av dels ett pumphus med ett pumphjul, dels

1 Artikeln baseras pa ett kapitel i en kommande bok om den svenska pumpindustrins

specialisering 1870-1990. Forskningen har Finansierats genom generdst stod fran Hu-
manistisk-Samhéllsvetenskapliga Forskningsradet, d.nr. F 122/93.

Polhem 12 (1994),289-316
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en drivenhet, t.ex. en elmotor eller en forbranningsmotor. Centrifugalpump-
aggregat med pumphuset nedsédnkt i vétskan har funnits sedan bdrjan av 1900-
talet, bl.a. for att 16sa problemen med att pumpa vatten fran brunnar dar
uppfordringshdjden oversteg 7-8 meter. Eftersom sughdjden i en pump ar
begransad till ungefar denna hojd, maste vattnet tryckas upp om brunnen ar
djupare. Detta Idste man genom att motom placerades vid markytan, medan
en lang axel gick ned till sjalva pumpen som placerades under vattenytan.

Pumpaggregat med drankbara drivenheter (motorer) fanns ocksa langt fore
Englessons lanspump. Under forsta véarldskriget konstruerades i Tyskland
vattenturbindrivna lanspumpar som anvéandes pa krigsfartygen for att lansa
undan det vatten som forsade in vid skador pa skrovet. Dessa pumpar raddade
ett flertal tyska krigsfartyg fran att gd under (Lawaczeck, 1932, s. 182ff).
Vattenturbinema kopplades till fartygens brandvatten (d.v.s. till torrt upp-
stallda pumpar). Sadana pumpar tillverkades aven i Sverige av APl och De
Lavais Angturbin under andra varldskriget (intervju med Sven Bjérkander;
De Lavais Angturbin, 1956, s. 165ff). P.g.a. den Iaga verkningsgraden kom
dock denna I6sning inte att fa en mer betydande spridning.

For vissa andamal utgor ett drankbart pumpaggregat med en inbyggd elmotor
en idealisk 16sning pa en rad problem, framfor allt vad galler lanspumpning
av fororenat vatten vid byggarbetsplatser (se vidare nedan). Forsok att
utveckla sadana pumpar gjordes ocksa redan kring sekelskiftet. Det stora
problemet med drankbara elmotorer &r givetvis att den pumpade vatskan inte
far komma i kontakt med stromférande delar av motom. Antingen maste
motom isoleras, fr.a. vid axeln, s& att den kan arbeta torrt utan risk for
lackage in till motorlindningarna, eller ocksd maste motom arbeta i ett
vétskefyllt motorrum, men da maste sjalva motorlindningarna skyddas fran
kontakt med vatskan. Tva huvudtyper av sddana elmotorer utvecklades i
Tyskland och USA under 1920- och 30-talen: spaltrérmotorer och motorer
med gummibelagda eller plastade kopparlindningar med motorrummet fyllt
med olja eller vatten. Dessa pumptyper hade dock en rad problem som
medforde att de aldrig slog igenom som lanspumpar. De var dyra att tillverka
p.g.a. den komplicerade konstruktionen, de var kénsliga for slitande vatskor,
och de hade en jamforelsevis lag verkningsgrad. Daremot utvecklades
tekniken fér pumpning av dricksvatten i borrade djupbrunnar (6ver sju
meters djup), dar de nu &r dominerande.



Det fanns en rad patent pa olika typer av drankbara pumpaggregat langt innan
Englesson utvecklade sin lanspump. Englessons innovation bestod alltsa inte i
principen av en pump med en drankbar elmotor, utan i utvecklingen av en
produkt som till rimliga kostnader l6ste en rad konkreta problem som ingen
tidigare konstruktion kunnat l6sa.2

Innovationen och utvecklingen inom Flygt3
Sixten Englessons bakgrund

Sixten Englesson studerade vid KTH och tog ut sin civilingenjérsexamen
1937. P4 grund av en rad olika omstandigheter kom Englesson att utveckla ett
osedvanligt brett och valvilligt kontaktndt, som senare spelade en vésentligt
roll for Flygts framgangar. | borjan av 1938, kort efter examen, blev han av
professorn i laran om vattenmotorer och pumpar, Hjalmar O. Dahl, erbjuden
tjanst som forsteassistent med uppgift att foresta laboratoriet. Englesson ledde
de laborationer kring turbiner och pumpar som ingick i utbildningen for bli-
vande vdg- och vatteningenjorer, tekniska fysiker, skeppsbyggnads- och
maskiningenjorer. Dessutom skotte Englesson laborationer och féreldsningar
kring luftens termodynamik och kompressorer for blivande bergsingenjorer.
Harigenom blev han personligen bekant med ett stort antal teknologer som
senare kom att arbeta i olika typer av foéretag och statliga verk runt om i
landet. Englesson var ocksa under kriget ordforande i KTH’s studentkar, trots
att han redan tagit ut sin examen. | denna egenskap agnade han mycket tid at
att etablera goda relationer till de militdra myndigheterna, i syfte att undvika
att teknologema drabbades av inkallelseorder vid strategiska tidpunkter i
deras utbildning. Detta bidrog ytterligare till att bygga ut Englessons
kontaktnat, och (far man férmoda) gav upphov till en utbredd valvilja
gentemot Englesson fran teknologemas sida. Vidare var Sixten Englessons
far, Elov, en kdnd person i ingenjorskretsar. Elov Englesson var chefskonst-
ruktor vid Kristinehamns Mekaniska Werkstad (en del av Karlstads Mekaniska

2 En viktig Kalla till hela artikeln &r den opublicerade skriften Pumpex 25 Years 68-93 av

Stig Fisk, anstélld vid Pumpex under manga ar. Fisk behandlar i skriften inte bara Pumpex
historia, utan &ven 6vriga tillverkare i branschen.

3 Uppgifterna i detta avsnitt baseras pé en intervju med Sixten Englesson 22/9 1993, ett
opublicerat manus av Sixten Englesson (1993), Agren (1976), Forsgren & Larsson (1981)
samt internt material frdn Flygt. Avsnittet har granskats av Sixten Englesson, som bidragit
med vardefulla synpunkter och korrigeringar.
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Werkstad) dér han konstruerade bl.a. turbiner och en hydrauliskt stallbar
propeller. Under denna verksamhet hade Elov E. samarbetat med Vattenfall
om hundratals turbinleveranser, vilket innebar att namnet Englesson var vél
kant pad Vattenfall.

Vid laboratoriet fér vattenmotorer och pumpar gjordes inte bara labora-
tioner, man utférde ocksa provningar av nykonstruerade pumpar pa uppdrag
av olika pumptillverkare. Englesson kom harigenom i kontakt med manga
olika konstruktioner, och utvecklade bl.a. ett vél fungerande samarbete med
bréderna Stenberg i Lindas (som sedan 1930 tillverkade Flygts cirkulations-
pumpar efter Hjalmar O. Dahls konstruktioner).

Nar Flygts ende ingenjor gick i pension 1943 rekommenderade broderna
Stenberg Hilding Flygt att anstélla Sixten Englesson i hans stélle, vilket
skedde. Englesson framhaller sjalv att han under de forsta aren pa Flygt
gjorde manga vardefulla erfarenheter, framfor allt vad galler vikten av val
fungerande reparations- och underhallsservice (Englesson, 1993, s. 6).

Innovationen

Impulsen till att utveckla en ny typ av lanspump kom, som sa ofta, fran
anvandarhall. Hosten 1945 berattade en av Flygts forséljningsingenjorer,
Folke Bjemér, for Englesson att en av hans bekanta inom byggnadsbranschen
papekat att det inte hade kommit nagra nyheter inom lanspumpningsomradet
de senaste tjugo aren, trots att lansningen av byggarbetsplatserna medférde en
rad problem. Frdgan stalldes om inte Flygt skulle kunna ta fram en battre
16sning.

De konventionella lanspumpama (av centrifugal- eller diafragmatyp) maste
placeras pa en plattform ovanfor det vatten som skulle pumpas bort, eftersom
motorerna maste sta torrt uppstallda. D& pumparnas sugformaga ar begransad
till ca 8 meter kunde sugslangama inte vara hur langa som helst. Om arbets-
djupet 6kade maste hela pumpaggregatet flyttas langre ned. De armerade sug-
slangama och sugsilama var tunga och otympliga, uppstélining och flyttning
av pumparna innebar mycket arbete, och hindrade annat arbete vid bygget.
Pumparna gav ett relativt 1agt tryck, vilket begransade langden pa de ror som
skulle leda bort vattnet. Vattnet brukade i stéllet ledas bort i rdnnor, som ofta



stallde till svarigheter for transporterna inom byggomradet. Pa vintern fros
vattnet och bildade tjocka islager. Pumparna var ocksa kansliga for onormala
arbetsforhallanden. Om pumpens kapacitet 6versteg tillrinningen kunde det
komma luft i systemet med foljd att pumpen maste stoppas och vattenfyllas.
Pumparna maste alltsd Overvakas, dven pa nattema, vilket var mycket
kostsamt. Om pumpen stannade p.g.a. elavbrott eller fel kunde vattnet stiga
och motorn sattas ur funktion.

Folke Bjemér hade ett eget forslag till 16sning som gick ut pa att placera en
vertikal motor pa en flottor med pumpdelen nedséankt under ytan. Flottéren
skulle folja vattenytan, och darmed eliminera en rad av problemen. Sixten
Englessons far, Elov, hade lart sin son vikten av att géra en mycket noggrann
analys av alla inblandade tekniska problem vid nykonstruktioner. Englesson
borjade med att berdkna och skissera ett pumpaggregat i linje med Bjemérs
forslag. Det visade sig dock att aggregatet skulle bli tdmligen otympligt, och
darmed skulle flera av de grundlaggande problemen kvarstd. Englesson bor-
jade darfor ingaende analysera de krav som borde stéllas pa en lanspump for
att utveckla en ny losning. Ett sddant projekt ingick dock inte i Englessons
arbetsuppgifter pa Flygt, som ju var ett foretag specialiserat pa varme-
ledningspumpar. Det nya projektet fick darfor utforas pa fritiden.

Analysen av lanspumpningens problem gav upphov till foljande lista pa de
krav en god l6sning maste uppfylla:

“1. Pumpaggregatet (PA) skulle vara latt att flytta allteftersom grévnings-, resp.
sprangningsarbetena fortskred pa djupet.

2. PA skulle tala att pumpa vatten innehallande slitande partiklar som sand och
borrmjdl utan att dess kapacitet minskade alltfor snabbt.

3. PA skulle tala att 6versvammas t.ex. vid stromavbrott.

4. PA skulle starta och pumpa omedelbart da strémavbrottet upphorde.

5. Om tillrinningen var mindre &n PA's fulla kapacitet skulle den kunna reducera sin
kapacitet genom att “snérvla” en luft-vattenblandning.

6. PA skulle vara latt och snabbt att serva s att dess tillganglighet pa arbetsplatsen
blev maximal.

8. PA skulle ha s& hog uppfordringshojd att bortpumpningen ej skulle valla
svarigheter pa arbetsplatsen.

9. Seriekopplingsmdjligheter for speciellt hoga uppfordringshdjder kunde bli
onskvérda.” (Englesson, 1993, s. 10-11)
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Englesson utgick ifran att pumpen skulle drivas med en elmotor, samt att
pumpen skulle kunna hanteras av en person. Med dessa utgangspunkter véxte
I6sningen fram:

“ett drankbart pumpaggregat med vertikal axel, pumphjulet langst ner skyddat av en
lamplig sugsil for effektiv “djupsugning” néra botten. Motorn maste for att ej ga
varm om vattentillflédet upphérde vara utrustad med kullager och arbeta i ett avskilt
luftfyllt motorrum, skyddat av en effektiv tatningsanordning runt axeln till pump-
hjulet pa vattensidan. Denna titning méste ocksa tala att pumpen gar torr” (Engles-
son, 1993, s. 12a)

Englesson presenterade konceptet for Hilding Flygt pd varen 1946. Hittills
hade Flygt framst levererat pumpar till VVS-marknaden, dar man hade en Vél
inarbetad forsaljningsorganisation och ett gediget rykte. Englessons nya
projekt skulle medfora att en stor satsning maste goras for att utveckla en ny
marknad, med andra typer av kunder, som man inte hade nagon tidigare
erfarenhet av. Hilding Flygt var vid denna tid 81 ar gammal, och inte benagen
att ge sig in i nya kravande projekt. Englesson vénde sig da till Tage Stenberg,
till vilken han hade en god personlig relation, for att diskutera vilka moj-
ligheter som fanns. Efter en grundlig analys av produktkonceptet och den
potentiella marknaden kom Tage Stenberg fram till slutsatsen att Englessons
projekt var vart att satsa pd. Broderna Stenberg raknade med att kunna kdpa
AB Flygts Pumpar nér det I6pande avtalet mellan féretagen gick ut i juni
1947. Tage Stenberg stallde medel till Englessons férfogande att utveckla en
prototyp pa sin fritid, med I6fte om att satsa pa projektet nar 6vertagandet av
Flygts Pumpar var klart.

Det svaraste konstruktionsproblemet var axeltatningen. Nagra forsok gjordes
med manschettitningar av gummi, men denna l6sning Overgavs snabbt. En
gynnsam omstandighet i sammanhanget var mojligheterna att fa tillgang till
plantatningsteknologi. | Stockholm fanns en framstaende konstruktor och till-
verkare av mekaniska tatningar, Felix Huhn, &gare till foretaget Gustav Huhn
AB (efter &garens far som drivit ett motsvarande foretag i Berlin fram till
1940). Detta foretag tillhorde pionjarerna i utvecklingen av mekaniska tat-
ningar. Englesson etablerade ett samarbete med Huhn fér att utveckla lamp-
liga tatningar till lanspumpen. Den l6sning som valdes innebar tva plan-
tatningar med ett mellanliggande oljefyllt rum. Till en bdrjan anvéndes
tatningsringar av kol, som dock senare byttes ut mot hardmetall fran Sand-
viken Coromant. Har kunde man ater dra nytta av att inhemska foretag hade



en i internationell jamforelse framskjuten teknologisk position. Tatningama
utvecklades successivt, bl.a. med nya material och en utbytbar patron med
bé&gge tatningama sammanbyggda.

Konstruktionen var inte patenterbar i sina grundelement, eftersom den inte
innebar nya tekniska principer, &ven om helhetskonceptet var revolutioneran-
de. Detta innebar att féltet var 6ppet for potentiella konkurrenter att imitera
Flygt-pumpen.

Marknadsintroduktion

En forsta prototyp var fardig for prov hosten 1947. Med hjélp av sina goda
kontakter utverkade Englesson att Stockholms Gatukontor provade prototypen
i sin verksamhet. Resultaten var positiva, varpa pumpen utsattes for det verk-
liga eldprovet. Under vintem 1947/48 provades lanspumpen vid Vattenfalls
kraftverksbygge i Harspranget i 6vre Norrland. Resultaten var sa dvertygande
att Vattenfalls styrelse ville képa samtliga av de 20 forsta seriepumpama som
Flygt beslutat att tillverka. Dessa pumpar tillverkades i lattmetall med gummi-
belagda slitdelar, utom pumphjulen som var av slitstarkt stal.

Den nya lanspumpen mojliggjorde mycket stora besparingar hos manga an-
véndare, eftersom den inte behdvde dygnet-runtpassning. For vissa typer av
anldggningsarbeten mojliggjorde den drénkbara l&nspumpen nya arbetsmeto-
der, sérskilt vad galler anlaggningsarbeten djupt under markniva. Englesson
konstruerade en pumptyp sarskilt for tunnelbanebyggena i Stockholm pa
1950-talet, som fick en avsevérd betydelse for arbetsformerna, bl.a. kunde
anlaggningsarbetena utféras i betydligt snabbare takt &n beréknat (Englesson,
1959, s. 679). Pumpen blev snabbt en mycket stor kommersiell framgang.
Flygts Pumpar hade aret fore den drankbara lanspumpens introduktion (1947)
en omsattning pa drygt 2 milj. kr. 1956 var omséttningen uppe i over 11
milj., och 1965/66 passerades 100 milj. i omséttning.

Flygt under 1950- och 60-talen

Volymméssigt gick de drédnkbara pumparna om cirkulationspumpama, som
tidigare var Flygts helt dominerande produkt, under 1950-talets sista ar. Cir-
kulationspumpamas andel av omsattningen minskade sedan gradvis.
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Det andra stora anvandningsomradet for drankbara pumpar vid sidan av
lanspumpning &r pumpning av avloppsvatten. Sarskilda konstruktioner for
detta lanserades av Flygt 1956. | samband med utvecklingen av dessa gjordes
tva innovationer. Den ena var en nivavippa for automatisk start och stopp av
pumparna som var billigare och betydligt mer driftsdker &n tidigare
konstruktioner. Nivavippan patenterades, och saldes av Flygt dven till konkur-
rerande foretag. Den andra innovationen var ett automatiskt kopplingssystem
for att forenkla anslutningen av de drénkbara pumparna nere i de avlopps-
vattenfyllda kamrarna. Detta kopplingssystem var patenterbart, och gav Flygt
en mycket stark konkurrensfordel gentemot konkurrenterna tills patentet 16pte
ut i mitten av 1970-talet. Flygts avloppspumpar blev liksom lanspumpama en
stor kommersiell framgang, och konkurrerade sd smaningom ut de torrt
uppstallda pumparna. Flygt tog harigenom betydande marknadsandelar fran
de foretag som traditionellt dominerat marknaden for avloppspumpar, fram-
for allt De Lavais Angturbin/Z&I, JIMW och Elektroskandia. Trots en snabb
okning av forséljningen av drankbara l&anspumpar under 1960- och 1970-talen
gick avloppspumpama om lanspumpama volymmaéssigt under borjan av 1970-
talet. De drankbara avloppspumpama &r numera Flygts viktigaste produkt.4

Internationell expansion

Introduktionen av de drankbara pumparna inledde en mycket snabb tillvaxt
for Stenberg-Flygt. Export i stérre skala inleddes tidigt. Den forsta stora
exportmarknaden var England, dér kolgruvorna fortfarande (sedan 1700-
talet, se inledningskapitlet) hade problem med lanshallningen. Ett engelskt
foretag som levererade maskiner for gruvindustrin, Midland Tunneling Co,
blev agent for de drankbara lanspumpama 1952. Efterfragan 6kade snabbt pa
den engelska marknaden under 50-talet. For att kunna utnyttja den enorma
marknadspotentialen krdvdes en omfattande utbyggnad av forséljningsorgani-
sationen pa exportmarknaderna. Broderna Stenberg prioriterade utbyggnaden
av fabriken i Lindas, och var till en borjan tveksamma till att avsatta stora
resurser till forsaljningsorganisationen utomlands. De Overtygades dock av
systersonen Tor Albertson, som tidigt varit den inom Stenbergfamiljen som
skott Flygts utlandskontakter, om nodvéandigheten av en sadan satsning.
Albertson blev sedermera vd for bolaget.

4 Léns- och avloppspumpama har med tiden kompletterats med en rad andra produkttyper,
bl.a. drdnkbara omrérare och vattenturbiner.



Den paienterade kopplingsfoten med ge/dror gor del enkelt
att ta upp pumpen for service och att ater ansluta den

Flygt-pumpens kompakta
konstruktion medger pumpnmg
trénga utrymmen Den smalaste
pumpen far plats / eff rér med
200 mm diameter.

Med en tillsats for
lagsugning lansar
Flygt-pumpen anda

ner till golvet Flygt-pumpen kan ocksa installeras i torrt
till sumpen

Enkel hantering och l&g

vikt gor att Flygt-pumpen

kan flyttas snabbt n <ttt >
Genom att kopEIa flera
pumpar i serie kan man oka

. 2 Lo lordringsojd
Flygt-pumpen kan sfé direkt pd botten, hénga i ett tpplordringsojden

rep eller anslutas ; en rérledning

Den drankbara Flygt-pumpens
manga moijligheter

Kontakta Flygti Solna 08/980060. i Géteborg 031/4906 70 I: LY G I
i Malmo 040/158020. i Sundsvall 060/10 18 10

Figur 1 Annons i Pumphandboken. Svensk pumpmarknad. Géteborg 1979.

297



298

1954 introducerades lanspumpen i Japan, som snabbt blev en viktig export-
marknad. Avtal med aterforséljare i flera andra lander traffades under 50-
talet. Med véxande volymer tkade mdgjligheterna att bedriva utlandsforsalj-
ningen genom egna forsaljningsbolag, vilka etablerades flera europeiska lan-
der samt i USA under slutet av 50-talet och bdrjan av 60-talet. |1 bdrjan av
1990-talet exporterades dver 95% av Flygts svenska produktion.

Genom innovationens stora fordelar gentemot existerande produkter var
marknadspotentialen varlden 6ver mycket stor. For att kunna finansiera en
expansion som kunde exploatera marknadspotentialen kravdes dock stora
kapitalresurser. Dessa blev tillgangliga genom att Stenberg-Flygt 1968 pa Tor
Albertsons initiativ saldes till ITT. Albertson sag ocksa en fordel i att Flygt
overgick fran att vara ett familjeforetag till att ingd i en internationell
koncern. Genom den nye dgaren kunde Flygt genomféra omfattande investe-
ringar i fabriken i Lindas och fortsatta bygga ut forsaljnings- och service-
organisationen. ITT tillsatte styrelseordféranden i koncernbolaget, samt stall-
de harda krav pa Flygt-koncemens tackningsbidrag till ITT, men blandade sig
i Ovrigt inte i foretagets utveckling.

ITT Flygt har framgangsrikt forsvarat sin stallning som marknadsledare pa
den globala marknaden. 1993 uppgick Flygt-koncemens omséttning till om-
kring 4 mdr. kronor.

Erik Ehlin och Tornborg & Lundberg5

Den drankbara lanspumpen hade en mycket stor marknadspotential, det stod
klart pd ett tidigt stadium. Det var bara en tidsfrdga innan de forsta kon-
kurrenterna skulle dyka upp. Flygt fick vara ensamma om innovationen ett
par ar innan andra tillverkare tog upp konkurrensen.6 Den forsta konkur-
renten kom dock aldrig att utvecklas till ett livskraftigt pumpforetag. Erik
5 Avsnittet om Erik Ehlin och Tomborg & Lundberg bygger framst pa en telefonintervju

med Erik Ehlin 1/9 1993.

6! detta arbete diskuteras endast de inhemska konkurrenterna. Givetvis uppkom det dven

en rad konkurrenter i andra lander. En av de tidigaste var ABS (Tyskland), som bdrjade
tillverka drankbara pumpar 1959 (Informationsbroschyr fran ABS). Carlsson (1962) uppger

att det i boljan av 1960-talet fanns ett 20-tal tillverkare av drénkbara lanspumpar i vérlden,
varav sju svenska.



Ehlin, som arbetade med konstruktioner helt pa egen hand i Kristinehamn,
fick av en byggméstare forslaget att konstruera en drankbar lanspump.
Byggmastaren ansag att det fanns utrymme att forbattra Flygts pumpar, som i
inledningsskedet var tamligen tunga, klumpiga och dyra. Ehlin bestkte
tunnelbanebyggena i Stockholm, och fick dér tillfalle att se ett flertal drank-
bara pumpar i drift. Ehlin bestkte dven Gatukontorets reparationsverkstader,
dar en del av de tidiga Flygt-pumpamas svaga sidor blev uppenbara, bl.a.
hade man problem med stenar som fastnade i silama pa insugssidan. Ehlin
konstruerade da en betydligt lattare pump (ca 50 kg, jamfort med Flygts
prototyp, som végde ca 80), samt forbattrade en rad andra detaljer. Prov hos
Gatukontoret visade att Ehlins pump hade en rad fordelar jamfort med Flygt-
pumpama. Med borjan 1952 tillverkade Ehlin sina pumpar i liten skala under
ett par ar. Gatukontoret var dock ovilligt att ge en storre order till Ehlin, som
varken hade en mekanisk verkstad eller mgjlighet till reservdelsférsorjning.
Ehlin licensierade da sin konstruktion till grossistforetaget Tomborg &
Lundberg, som levererade utrustning till gruvor och byggfdretag (bl.a. dven
Salas godspumpar). Tomborg & Lundberg &t med borjan 1957/58 tillverka
pumparna (under varumarket “Marinit”) vid Gullbergs Mekaniska Verkstad,
som lag intill Stenbergs i Lindas, dar Flygts pumpar tillverkades. Gullbergs
hade tidigare anknytning till branschen genom tillverkning av lanspumpar for
byggarbetsplatser av diafragmatyp. Det visade sig dock snart att Tomborg
och Lundbergs marknadsorganisation inte lampade sig for att sélja lans-
pumpar. Normalt salde man stora och dyra maskiner till byggforetagen, vilket
innebar en mer forhandlingsinriktad organisation &n som &r l&mpligt for
sddana enkla produkter som lanspumpar. Tillverkningen upphdrde darfor ett
par ar in pd 1960-talet.

Fischer-Verken/Sundstrand/Pumpex?

Nasta konkurrent som upptradde pa scenen hade en liknande tillkomsthistoria,
men utvecklades sd smaningom, om &n pa krokiga véagar, till Pumpex, en
framgangsrik del av en mycket stor pumpkoncem. Pumpex &r genom sin
agare Cardo Pump ett systerforetag till ABS, som i sin tur uppstatt genom
Scanpumps kop av och integration med det stora tyska pumpforetaget ABS.
Liksom Grindex (se nedan) fungerar Pumpex som ett sjalvstandigt foretag i

7 Avsnittet om Fischer-Verken/Sundstrand/Pumpex bygger pa Fisk, 1993, samt intervju
med lvan Eriksson 4/5 1993 och telefonintervjuer med Bo Ligner 6/6 och 9/6 1994.
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forhallande till 6vriga delar av koncernen (trots att samma typer av pumpar
tillverkas i ABS tyska del), med egen produktutveckling, tillverkning och for-
séljningsorganisation.

Fischerverken

Pumpex har en komplex bakgrund. En del av ursprunget utgérs av Fischer-
Verken i Nordmaling. Detta foretag grundades av Helmuth Fischer, en tysk
som var officer under den tyska ockupationen av Norge. Vid krigsslutet
deserterade han till Sverige med sin norska hustru och deras gemensamma
barn. Han hamnade i Nordmaling och fick jobb pa en fordonsverkstad. Sa
smaningom startade han en egen bilverkstad. Pa landsbygden runt Nordmaling
traffade Fischer pa godselvattenpumpar. Vid denna tid anvandes langaxliga
vertikala pumpar. Fischer gjorde en egen konstmktion for detta andamal, och
borjade tillverka pumpar i borjan av 50-talet.

Genom utvecklingen av teknik for 6verforing av hogspanning Over langa
distanser blev det attraktivt att exploatera Norrlands vattenkraft. Kraftverks-
byggena hade ett stort behov av lanspumpning, och Fischer lyckades sélja
pumpar till ett par av dessa byggen. Just dessa kraftverksbyggen var bland de
tidiga anvandarna av Flygts nya dréankbara l&anspumpar. Fischer anammade
grundprinciperna, och konstruerade en egen drénkbar lanspump, som bdorjade
tillverkas 1955. Lanspumpama kompletterades snart med drénkbara avlopps-
pumpar.

Fischer tycks ha varit en begavad konstruktor (om &n med begransad teoretisk
kunskap), men mindre framgangsrik som marknadsférare och ekonom.
Forsok att marknadsfora pumparna via grossistforetag foll inte val ut, och
avséttningen begransades till den regionala marknaden. Flygt och Weda visade
sig vara alltfor svara konkurrenter vid kraftverksbyggena. Omkring 1965 var
Fischers foretag i svar kris.

Sundstrand

Efter ett mellanspel med oljebrénnartillverkaren AB Tulifaverken som &gare
togs Fischers foretag 1968 6ver av Sundstrand Hydraulic i Huddinge. Sund-



Strands frdmsta produkt var kugghjulspumpar for oljebrannare, dessutom till-
verkade man mindre cirkulationspumpar for centralvarmesystem. Sundstrand
var en av Tulifaverkens viktiga leverantorer. Tulifas &gare visste att Sund-
strand var ute efter att utoka sitt produktprogram, och inledde férhandlingar
om ett Overtagande. Fischer Pumpar AB saldes for en krona till Sundstrand.
Sundstrand lade ut legotillverkning till fabriken i Nordmaling, och beslét sig
for att satsa ordentligt pa att utveckla ett konkurrenskraftigt pumpprogram.
Arne Jonsson, som var konstruktionschef pd Weda rekryterades, och an-
stalldes som utvecklingschef. Ytterligare en kompetent konstruktor rekryte-
rades, Kjell Alfredsson fran Sonessons Pumpindustri (f.d. AB Pumpindustri i
Goteborg), en kollega till Arne Jonsson fran en tidigare period. Dessa bada
konstruktérer gjorde en omfattande revision av Fischers konstruktioner, samt
utvecklade en rad nya produkter. For att skota forséljningsorganisationen rek-
ryterades en tredje erfaren person, lvan Eriksson, dven han fran Weda.

Sundstrands ursprungliga strategi kom dock att éverspelas av ytterligare agar-
byten. 1970 salde styrelseordféranden i det svenska Sundstrandbolaget, Carl-
Johan Bernadotte, sina aktier till moderbolaget, som darmed blev enda
agaren. Det amerikanska moderbolaget beslutade sig snabbt for att avyttra
tillverkningen av drankbara lanspumpar. Enligt en version av orsakerna till
detta beslut utsattes Sundstrand for patryckningar av ITT, som nagra ar
tidigare forvarvat Flygt. ITT ska ha hotat Sundstrand med att ta upp till-
verkning av oljebrannarpumpar om inte Sundstrand holl sig borta fran de
drankbara pumparna. Budet gick forst till Sonesson Pumpindustri, som kon-
taktades av Arne Jonsson som tidigare varit anstélld dar. Sonesson Pump-
industris vd., Sven G. Klemming, ansdg dock att man inte hade resurser nog
att hantera detta marknadssegment, eftersom man hade handerna fulla med
cellulosamarknaden. Ivan Eriksson, forsaljningschefen, tog da kontakt med
Pumpex, vilket ledde till att aterstoden av pumpavdelningen togs over av
Pumpex 1971.

Aven den 6vriga tillverkningen i Sverige beslots laggas ned. Produktionen av
oljebrénnarpumpar flyttades till Frankrike, medan cirkulationspumpama
flyttades over till Storbritannien.
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Pumpex

Pumpex hade startat nagra ar tidigare (1968) som tillverkare av drankbara
lanspumpar. Bakgrunden var Flygts kop av Kristenson & Gréhs (sedermera
Grindex) 1965. Forsaljningschefen pd Kristenson & Grahs, Gosta Hultman,
hade farhagor kring Flygts framtida behandling av sitt nya dotterbolag, och
borjade undersoka mojligheterna att starta ett nytt, fristdende foretag. Via
Lions kénde han Lars Berkle, som &gde ett elgrossistféretag, Elautomatik.
Detta foretag gjorde stora vinster, som till stor del gick bort i skatt. Berkle
hade alltsa riskvilligt kapital, medan Gosta Hultman hade marknadskanne-
domen. Pumpex Production AB bildades 1968 med ett begransat aktiekapital.
For att ocksa tillfora det nya foretaget tillverkningskompetens rekryterades
verkstadschefen pa Kristenson & Gréahs, Malte Lévgren till Pumpex. Flygt
var da i fard med att genomfora en grundlig genomgang av alla aspekter av
Kristenson & Grahs. Lovgren befarade att denna genomgang gjordes for att
forbereda en nedlaggning och dverféring av eventuella vérdefulla erfaren-
heter till Flygt. Lovgren konstruerade hos Pumpex ett par typer av drénkbara
lanspumpar. | slutet av 1969 startades serietillverkning i HOgdalen i Stock-
holm. Avséttningen skedde bade i form av forsdljning och i form av ut-
hyrning. Redan de forsta aren inleddes exportverksamhet, med representanter
i bl.a. Spanien, Jugoslavien och Tyskland.

Nar Ivan Eriksson fran Sundstrand tog kontakt med Pumpex for ett eventuellt
Overtag av Fischer/Sundstrands drankbara pumpar erbjod sig en mojlighet att
komplettera lanspumpama med ett utvecklat program av avloppspumpar.
Sundstrands program av drédnkbara pumpar bestod 1971 huvudsakligen av
avloppspumpar. En ny konstruktion av en drénkbar lanspump var fardig-
utvecklad, men hade &nnu inte tagits i produktion. Nar Pumpex 6vertog
Nordmalingfabriken flyttades tillverkningen av lanspumpar over dit fran
Stockholm.

Overtaget av Sundstrands avloppspumpar tillforde nya marknadskontakter,
bl.a. i Tjeckoslovakien, Ungem och Bulgarien. Kontakterna i Tjeckoslovakien
utnyttjades bl.a. for att kdpa mycket billiga motorer till pumparna. Genom
Black & Decker borjade man ocksa salja lanspumpar i USA 1972, via B&D's
forsaljningsorganisation, och under deras varumérke. De sjunkande dollar-
kurserna i mitten pa 70-talet medforde dock att samarbetet med B&D upp-
horde.



1974 salde Pumpex &gare foretaget till investmentbolaget Svenska AB Naviga-
tor, som dgde ett tjugotal foretag i olika branscher, dock inget med anknyt-
ning till Pumpex verksamhet. Pumpex var kvar i Navigatorgruppen (som
dock sjalv bytte &gare ett flertal ganger) anda till 1986, da Scanpump tog
over. Det tycks inte ha funnits nagra fordelar for Pumpex med att ingd i ett
heterogent konglomerat. Ansatser till flyttningar och omstruktureringar, samt
byte av verkstdllande direktor i flera omgangar skapade osakerhet och
irritation, i stéllet for fokuserade satsningar under sakkunnig ledning. 1980
Overtogs Navigatorgruppen av statliga Procordia. Efter ett flertal &garskiften
under 1985/86 brots Pumpex ur Navigatorgruppen och saldes till Scanpump.

Ett par ar fore Scanpumps overtag fanns langtgaende planer pa en samman-
slagning av Pumpex och Weda. Det nya foretaget skulle enligt planerna ha en
gemensam tillverkning och vd, men separata marknadsorganisationer.
Planerna stannade dock pa skrivbordet.

Scanpump hade via Overtaget av JMW i Jonkdping redan drankbara avlopps-
pumpar i sitt sortiment. Efter en utvardering av de parallella linjerna kunde
Pumpex komplettera sitt program med storre avloppspumpar fran f.d. JIMW.
Scanpumps kop av den tyska specialisten pd drankbara pumpar ABS 1989
reste fragan om Pumpex framtid. Efter utredning besléts att Pumpex skulle
fortsatta fungera som en fristdende enhet, samt bli koncernens huvud-
leverantor av lanspumpar. Detta innebéar att Pumpex far leverera lanspumpar
till tyska ABS, vilket medfor en avsevért 6kad marknad for Pumpex. En viss
samordning av utveckling och tillverkning av framst motorer har genomforts
mellan Pumpex och ABS.

Wedas

Weda hade ett helt annat ursprung &n Flygt och Pumpex. Weda grundades
1934 av vag- och vattenbyggnadsingenjoren W. Dan Bergman. Denne jobbade
under 20-talet som végbyggare i USA, och kom dér i kontakt med en ny tek-
nik fér gjutning av magnesiumlegeringar. Aterkommen till Sverige startade
han ett lattmetallgjuteri i Sodertélje. Detta gjuteri var det forsta magnesium-
8 Avsnittet om Weda bygger pé intervju med lvan Eriksson 4/5 1993, telefonintervjuer

med Stig Hallerback 20/8,1993 och 2/6 1994; Bo Qvarfordt 7/6 1994; Klas Lange 6/6 1994
och Eino Jelvegard 2/6 1994, brev fran Erik Ehlin samt Fisk (1993).
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gjuteriet i Sverige, men en stor del av produktionen utgjordes av aluminium-
gjutgods. Bland de tidiga kunderna fanns protestillverkare, Volvo och SAAB.
En av de viktigaste kunderna blev s3 smaningom Bofors, som hade stort
behov av lattmetalldelar.

Wedas tidiga erfarenheter av pumpmarknaden

Wedas forsta kontakt med pumpindustrin var tillverkning av gjutgodset till de
hushallspumpar som AB Pumpteknik i Géteborg tillverkade i liten skala under
andra vérldskriget.9 | slutet av 1940-talet anlitades Weda av Hans Schroder
AB, Lidingo, for att tillverka en ny typ av cirkulationspumpar for smahus pa
licens enligt ett patent av den schweizisk konstruktéren Emil Lapp. Denna
pump, “Mobila”, var en liten cirkulationspump av “vat” typ dar rotom funge-
rade som pumphjul. Den saldes i betydande kvantiteter under 1950-talets
bérjan. Weda stod for tillverkningen, men var inte involverade i forsalj-
ningen.

Erfarenheten av att tillverka drankbara pumpar kom genom att Flygt fr.o.m.
de sista aren pd 1940-talet anlitade Weda for att gjuta yttermantlar och
motormantlar till sina dréankbara pumpar. Flygt blev en av Wedas storsta
kunder, men ett par ar in pa 1950-talet blev Flygts forséaljningsvolymer sa
stora att man besl6t starta ett eget aluminiumgjuteri i anslutning till Lindas-
fabriken. Detta gjordes 1956, bl.a. genom att rekrytera Erik B. Lagergren
fran Weda. Det fanns dven en annan lank mellan Weda och Flygt. John Logan,
svérson till Wedas vd Sven Lind, var anstalld vid Flygts forséljningsbolag i
USA, vilket gav Wedas ledning tillgang till marknadskannedom inom lans-
pumpomradet. Under en period got Weda aven pumphusen for Kristenson &
Gréhs, som inledde sin tillverkning av drankbara lanspumpar 1959.

Weda etablerar sig som pumptillverkare

Nar Weda forlorade leveranskontrakten med Flygt var man i behov av att
hitta ersattningsprodukter. Pa en massa i Stockholm 1954 hade man stott pa
Erik Ehlins drankbara ldnspumpar (se ovan), som var utstallda dar. Dessa
vackte intresse bland Wedas chefer, och samtal inleddes med Ehlin om ett

9 Kaélla: intervju med Lars Meyer, Pumpteknik AB, 8/2 1990.



eventuellt samarbete. Weda fick lana ett par av Ehlins pumpar for narmare
studier. Nagot samarbete kom dock inte till stand, utan Weda valde att géra
egna konstruktioner. Da man saknade lamplig kompetens inom foretaget rek-
ryterades en konstruktor, Nils Grankvist (som inte tidigare arbetat med
pumpar) for andamalet. En forsta serie drankbara lanspumpar konstruerades
och var fardiga for att introduceras pad marknaden 1958. Vidareutvecklingen
av Wedas lanspumpprogram drevs av konstruktoren Stig Hallerback, som
anstélldes 1959. Han hade tidigare arbetat som konstruktdr av turbiner vid
Nohab i Trollhattan, samt vid det mindre foretaget Midbéck i Smaland, som
férutom reparationer och tillverkning av turbiner dven byggde stérre invall-
ningspumpar. Hallerbdck hade gjort ett antal uppfinningar som var intressanta
for Weda, bl.a. vad géller tdtningar och mojligheter att byta hjul i pumparna,
och kom att gora en rad innovationer under sin tid pa Weda (som han dock
ldamnade redan 1966).

Flygt hade genom sitt forsprang i tiden etablerat en stark stallning pa
marknaden, sérskilt inom byggsektorn. Weda sokte darfor mojligheter att
finna egna nischer. Den mest sarpraglade produkten blev ett aggregat for
bassangrening vars kérna utgjordes av en modifierad drénkbar pump.
Bassangrenare tillverkades inte av nagon av de ovriga svenska tillverkarna av
drankbara lanspumpar, vilket gav Weda en relativt skyddad specialitet.
Bassdangrenama kom med tiden att utgora ca. halften av omséttningen pa
pumpar. Genom vissa konstruktionsdetaljer som skilde Wedas lanspumpar
fran Flygts (t.ex. inbyggd flottor och startapparat) kunde Weda vinna order
&ven inom byggsektorn.

Wedas export av pumpar kom igang tidigt, framfor allt p.g.a. mojligheterna
att utnyttja Bofors utbyggda forséljningsnat. Wedas chef Bengt Kjellander
kom fran Bofors, och var dessutom slakt med Boforsledningen. Detta var en
stor tillgang, dd han kunde forma Bofors utlandska forsaljningskontor att ta
sig an marknadsféringen av Wedas pumpar. Vid Bofors dotterbolag i Italien
startades t.0o.m. en sammanséttningsfabrik for lanspumpar. Exporten kom,
liksom hos 6vriga lanspumptillverkare, att dominera pumpférsaljningen.

Identitet och agarforhallanden

Wedas ursprung som lattmetallgjuteri praglade under lang tid foretagets in-
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riktning. Den grundldggande identiteten som ett gjuteri innebar att man inte
pa ett sjalvklart satt satsade pa utveckling och marknadsféring av fardigvaror.
Vid 1960-talets mitt utgjorde pumpforséaljningen omkring 1/4 av Wedas
omsattning, som alltsd dominerades av legotillverkning av lattmetallgjutgods.
Nar Hallerback utvecklade konstruktioner som innebar 6vergang till andra
material, som rostfritt stal och plast, foll detta inte i god jord, eftersom man
sag pumparna som en avsattningsmarknad for lattmetallgjutgodset. Bofors kop
av Weda 1940 paverkade dock foretaget i riktning mot foradling av gjuteri-
produktema till halvfabrikat och komponenter genom att en ny chef, Kjel-
lander (se ovan), med erfarenhet av forséljning av fardigvaror tillsattes.

Weda var mycket starkt beroende av forsvarets bestéllningar under 1950- och
60-talen, ca. 90% av omséattningen i borjan pa 1960-talet genererades av
forsvarets materielinkdp. Under 1950-talet var detta en mycket gynnsam
marknad med goda marginaler. Under 1960-talets forsta halft minskade dock
denna marknad drastiskt, vilket medférde att Weda gjorde betydande
forluster. Under samma period fanns betydande motséttningar inom foretagets
ledning. Dessa inre problem innebar bl.a. att utvecklingen av pumpmarknaden
blockerades under en period da marknaden for drankbara pumpar utvecklades
snabbt. Nar Stig Hallerback lamnade Weda 1966 rekryterades Arne Jonson
fran AB Pumpindustri for att bli chef for bade konstruktion och produktion
av Wedas pumpar.

Bofors minskade behov av lattmetallgods medforde att Weda 1968 saldes till
Svenska Metallverken, en del av Grangeskoncemen. Forsaljningssamarbetet
pa exportmarknaderna fortsatte dock. Under 1980-talets forsta ar fanns langt
framskridna planer pa en fusion av Weda och Pumpex (se nedan). Enligt
planerna skulle tillverkningen koncentreras till Pumpex fabrik i Nordmaling,
men man skulle behalla separata marknadsorganisationer. Av dessa planer
blev det dock inget.

1984 bildades Componentagruppen, dar Weda Pump ingick som en av flera
delar. Componentagruppen koptes i sin tur 1991 av Svedala Industri, dar
Trelleborg var en av huvudagama. Svedala sag mojligheter att genomféra
strukturrationaliseringar inom Componenta-gruppen, bl.a. avseende Weda
Pump. Weda Pump omsatte 1991 drygt 40 milj. kr. fordelade pa tva ungefar
lika stora produktomraden, dels de vanliga drankbara lanspumpama, dels
basséngrenare. Lanspumpama flyttades 6ver till Sala International, som sedan



tidigare hade en pumpavdelning som tillverkade och marknadsférde slig-
pumpar. Bassédngrenama passade dock inte in i denna struktur, utan képtes ut
av tva anstallda vid Weda, Helge Schaumann och Klas Lange, som bildade
foretaget Weda Pool Cleaner AB. Nar Stanco (se nedan) ater gick i konkurs
1993 koptes pumpprogrammet upp av Weda Pool Cleaner AB, som alltsa
etablerade sig som konkurrent till de Wedapumpar som forts over till Sala
International.

Kristenson & Grahs/Grindexl10

Grindex, som sedan 1965 &r ett dotterbolag till Flygt, etablerade sig som
tillverkare av drankbara lanspumpar 1959. Ursprunget till Grindex lag dock i
en helt annan bransch, namligen tillverkning av bildelar. Foretaget Kristenson
& Gréhs etablerades 1939, och drev under de forsta tjugo aren huvudsakligen
tillverkning i liten skala av olika typer av bromsar, samt slipmaskiner for
verkstader och bergborrar. Foretaget startades som en ingenjorsfirma av tva
nyutexaminerade ingenjorer fran KTH. Gréahs avled redan 1945, medan Borje
Kristenson ledde foretaget anda till 1966. Under de forsta aren arbetade
firman med militdra produkter, som t.ex. trampminor och ammunition.
Kristenson hade kontakter med ett engelsk féretag som tillverkade broms-
utrustning. Nar kriget satte stopp for importen av reservdelar till motor-
fordon borjade Kristenson & Grahs ata sig renovering av bromssystem och
tillverkning av bl.a. packningar till bromssystem. Efter kriget kom denna
verksamhet att utvidgas och foretagets viktigaste produkter blev bromsar av
olika slag. Senare tog man &ven upp tillverkning av slipmaskiner (darav
varunamnet Grindex).

Kristenson & Grahs blir lanspumptillverkare

Kristenson kande Sixten Englesson val fran studietiden vid KTH, och var god
van med Torsten E., bror till Sixten. | sin bekantskapskrets hade Kristenson
aven en konstruktor pa Flygt, som hade idéer kring konstruktioner av lans-
pumpar som han diskuterade med Kristenson. Genom dessa kanaler konkre-
19 Avsnittet om Grindex bygger pé intervjuer med Goran Holmén 24/4 1989 och Bjorn

Callin 21/2 1990, telefonintervju med Erik Eriksson 1/6 1994, samt Fisk (1993) och Tidning
for Byggnadskonst, 1965:9.
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tiserades idén att ta upp tillverkning av drankbara lanspumpar. Flygts pumpar
studerades, och man diskuterade deras svaga sidor med anvandare. Som ett
resultat av detta valde man att anvanda ett holje av korrugerat varm-
galvaniserat stal i stallet for aluminiumgjutgods. Detta gav en mycket hdog
stotsékerhet. Flygts forsta lanspumpserier var relativt tunga, till foljd av att
man byggde in en vél tilltagen marginal vad géllde motorkapaciteter. Genom
att anvdnda mindre motorer kunde vikten reduceras, men man Okade
samtidigt risken for dverhettning vid dverbelastningar. Kristenson utvecklade
darfor ett ventilsystem som automatiskt éppnades nar pumpen gick torr. Detta
system patenterades.

Efter att ha l6st ett antal konstruktionsproblem i de forsta prototyperna intro-
ducerade Kristenson drénkbara lanspumpar i foretagets verksamhet 1959. Vid
denna tid var omsattningen vid foretaget under 2 milj. kr per ar. Aven om
foretaget inte hade nagon tidigare erfarenhet av pumpmarknaden fanns det
vissa kontakter och erfarenheter att bygga pa. Slipmaskinema till bergborrar
saldes namligen till bl.a. gruvor och vagbyggen, som samtidigt utgjorde
lanspumpamas viktigaste marknader. Forséljningschefen Gosta Hultman hade
darfor redan ett relativt omfattande natverk av personliga kontakter att bygga
pa nar de drankbara lanspumpama introducerades. Omséttningen pa lans-
pumpama Okade snabbt. | mitten av 1960-talet tillverkades ca 3.000 pumpar
per ar, omsattningen uppgick till 4-5 milj. kr, varav O6ver halften harrorde
fran export. Kristenson & Grahs hade da etablerat sig som en erkand
leverantor pa marknaden (Tidn. f. Byggnadskonst, 1965:9, s. 427-34).

Agarbyte 1965

1965 koptes Kristenson & Gréahs av Flygt, som vid denna tid var ca. 20
ganger storre raknat i omsattning. Kristenson lamnade posten som vd, men
kvarstod under en period som konsult. Som ny vd tillsattes Bertil T. Nilsson
(som senare var Flygts vd under manga ar). Foretagets namn andrades till
Grindex, for att vara mer gangbart pa den internationella marknaden. Vilka
avsikter Flygt hade med forvarvet gar inte att utrona i efterhand, men da
Grindex var lonsamt fick man fortsatta fungera som en fristaende enhet inom
Flygtkoncemen.

| samband med Overtaget inledde Flygt en omfattande genomgang av Grindex



verksamhet. Detta skapade oro bland personalen, man befarade att Flygt
skulle mjélka ur all vardefull information for att sedan lagga ned foretaget. |
detta lage lamnade forséljningschefen Gosta Hultman och verkstadschefen
Malte Lovgren foretaget for att i stéllet bygga upp den nystartade kon-
kurrenten Pumpex.

Tillverkningen av bromsar upphérde kring 1970, medan man fortsatte
tillverka slipmaskiner fram till ca 1980. Storre delen av Grindex pumpar
anvands pa byggarbetsplatser, medan gruvindustrin utgor en annan betydande
marknad.

Andra tidiga tillverkare av dréankbara lanspumpar

Forutom de ovan namnda tidiga efterfoljarna till Flygt forekom ytterligare
tva fabrikat pa marknaden under bérjan av 1960-talet, Vattentekniska Ingen-
jorsbyran och Solli-Generatorer, bada med tillverkning i liten skala i Stock-
holm (Carlsson, 1962). Bada dessa fabrikat forsvann snabbt fran marknaden,
sannolikt p.g.a. en kombination av otillracklig kvalitet, bristande serviceméj-
ligheter och otillracklig skala pa tillverkningen. Tyvéarr har det inte varit
mojligt att klarldgga hur dessa foretags pumpar konstruerades och till-
verkades.

Vadstena Mekaniska Verkstad 6vervégde i mitten av 1950-talet att ta upp
konkurrensen med Flygts drankbara lanspumpar. Vadstena var Sveriges tredje
storsta tillverkare av pumpar for VVS-system, efter Flygt och AB Pump-
industri. | och med Flygts utveckling av de nya lanspumpama kunde foretaget
erbjuda ett fullt program till byggsektorn, d.v.s. bade lanspumpar och pumpar
till VVS-systemen. Vadstena befarade att det skulle vara ett handikapp i
konkurrensen att bara kunna erbjuda VVS-pumpar. Planerna kom sa langt att
konstruktionsarbete inleddes och en prototyp tillverkades och provkdrdes.
Man beslutade sig dock for att ldgga ned projektet darfor att vare sig
lanspumpar eller avloppspumpar passade in i Vadstenas férsaljningsorga-
nisation, som var inriktad pa VVS-sektom.”

Under 1960-talets andra halft forsokte sig Norrkdpings Mekaniska Verkstad
pa att etablera sig som tillverkare av drankbara lanspumpar. Tidigare hade

¥ Telefonintervju med Lars Hultman 1/6 1994, tidigare vd for VVadstena Pumpar.
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man framst utfort legoarbeten, och man sokte efter Iampliga produkter att
producera och salja i egen regi. En egen variant utvecklades och saldes i
mindre kvantiteter (bl.a. pa export) fran ca. 1964, men tillverkningen nadde
inte 16nsamhet. Pumparna var relativt tunga, och man kunde inte erbjuda lika
hoga servicenivaer som Flygt och Weda med sina utbyggda natverk. Till-
verkningen lades darfoér ned ca. 1969.12

SPV/Stancoi3

Stanco, som var Sveriges minsta tillverkare av drankbara lanspumpar under
1970- och 80-talen, &r i stort sett oként pa den svenska marknaden. Over 95%
av produktionen exporterades, framst till USA. Ursprunget till Stanco var
verktygstillverkaren SPV, Svenska Precisionsverktyg. Detta foretag var under
60-talet framst en underleverantor till Volvo Flygmotor. Nar forsvaret mins-
kade pa bestallningarna av militar utrustning for att i stéllet tillverka i egen
regi sokte SPV efter alternativa produkter. Man fick kontakt med Taxnés
Mekaniska Verkstad, som hade ett patent pa en anordning for automatisk
nivareglering till pumpar. Foretaget hade da tillverkat ett mindre antal
pumpar med nivareglering. SPV kopte konstruktionen och viss utrustning.
Konstruktoren Lars Sjogren rekryterades fran Flygt for att vidareutveckla en
drankbar pump med nivareglering. SPV hade tidigare ingen erfarenhet av
denna marknad, utan fick anstélla saljare for att bygga upp forséljning i
Sverige och utomlands.

En serie av drankbara lanspumpar konstruerades och introducerades pa
marknaden i slutet av 1960-talet. | slutet pa 70-talet koptes SPV av Linden-
Alimak i Skellefted, som ville komplettera sin tillverkning av gruvutrustning
och byggkranar med fler produkter. Tanken var att utnyttja det kundnat man
hade for att sélja manga olika typer av utrustning. Det visade sig dock att det
kontaktnat man hade byggt upp inte var relevant for en bérkraftig forsaljning
av lanspumpar. Endast i USA utvecklades forsaljningen positivt. Dar saldes
pumparna av Stanco, ett féretag som specialiserat sig pa lattare utrustning. Pa
80-talet koptes Linden-Alimak av Stanco, men det svenska féretaget hade
stora ekonomiska problem. SPV delades upp och saldes. Pumpdelen hade tre
Uppgifter om Norrkdpings Mekaniska Verkstad harror fran en telefonintervju med

Gunnar Ostergren 7/4 1994,
U Auvsnittet om Stanco bygger pé telefonintervju med Kurt Modig 17/8 1993.



anstéllda, som kopte ut verksamheten 1982 och startade ett fristaende foretag.
Namnet SPV fick inte anvandas, varfér man valde att kalla sig Stanco, som
var ett inarbetat namn i USA. Affarskonceptet byggde pa att Stanco skulle
utveckla och salja pumpar, men lata legotillverkare star for tillverkning av
delar och montering. Efter en tid beslot man att ta 6ver slutmonteringen sjalv,
och etablerade en monteringsverkstad i Vikmanshyttan. Strukturforandringar
hos den amerikanska agenten ledde dock till att det amerikanska bolaget
minskade sin lagerhallning, vilket under ett ar kraftigt minskade Stancos
intdkter. | samband med denna kris diskuterades inom Pumpex ett eventuellt
forvarv av Stanco, men denna affar blev inte av. Inkomstbortfallet i
kombination med kostnaderna for etableringen i Vikmanshyttan ledde till
foretagets konkurs 1990. Konkursboet saldes till en ny &gare i Lidkdping som
drev verksamheten vidare ett par ar. Stanco gick dock ater i konkurs 1993,
och pumpprogammet saldes till Weda Pool Cleaner AB (se ovan).

Stancos pumpar ansags av flera utomstadende bedémare vara av hog kvalitet.
Stanco utvecklade ocksa ett program av explosionssakra pumpar som fick stor
anvandning i USA's kolgruvor. Detta &r dock en marknad med mycket stora
efterfragevariationer, vilket ar svart att klara for ett litet och starkt specia-
liserat foretag. Stanco tillverkade i slutet av 80-talet ca 1000 pumpar per ar,
och hade en omsattning kring 8 milj. kr.

Jonkopings Mekaniska Werkstad (JMW)14

JMW gav sig in i marknaden for dréankbara pumpar i ett sent stadium av
marknadens utveckling. Lanspumpar for byggarbetsplatser och gruvor passa-
de inte in i JIMW’s forséljningsorganisation, daremot hade man via &garen
Zander & Ingestrom (Z&I) en anknytning till den kommunala vatten- och
avloppssektorn. Z&I's avdelning for VA-anlédggningar hade en stark stéllning
pa den svenska marknaden. De drankbara avloppspumpar man behévde koptes
under 1960- och 70-talet fran Flygt. Z&I betraktade dock Flygt som en kon-
kurrent, och boérjade bearbeta dotterbolaget IMW'’s ledning om att utveckla en
egen serie drankbara avloppspumpar. Z&I var samtidigt svensk agent for det
franska pumpféretaget Pompes Guinard, och man foreslog att utvecklings-
arbetet skulle bedrivas i samarbete mellan de bada foretagen. Konstruktions-

14 Avsnittet om IMW bygger pa intervjuer med Kjell Alfredson 30/8 1993 och Ivan Eriks-
son 4/5 1993.
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arbetet inleddes 1977/78. Pompes Guinard fick ansvaret for de mindre stor-
lekarna, medan JMW utvecklade de storre varianterna. Z&I kunde garantera
JMWs pumpar en god avséttning pa den svenska marknaden, men de storsta
volymerna kom att séljas av JMW's amerikanska agent Comline Sanderson.

Nar JIMW koptes av Scanpump 1982 brots samarbetet mellan JMW och
Pompes Guinard, eftersom Scanpumps pumpprogram konkurrerade med
Pompes Guinards. Efter Scanpumps kép av Pumpex 1986 kom JMW'’s pro-
gram av drénkbara avloppspumpar att integreras inom Pumpex.

Diskussion

De drankbara pumparnas branschhistoria skulle kunna vara ett laroboks-
exempel pa hur en innovation ger upphov till en grupp av konkurrerande
foretag, genom att kunskaper, erfarenheter och teknologi sprids fran ur-
sprungsforetaget via imitation och via personer som byter foretag. | figur 2
sammanfattas nér olika tillverkare av drankbara pumpar i Sverige upptradde i
branschen, och vilka nyckelpersoner som rort sig mellan foretagen.

Det foretag som gjorde innovationen, Flygt, utvecklades mycket snabbt till ett
aven i internationellt perspektiv stort foretag. En viktig orsak till fram-
gangarna under ett tidigt skede var det omfattande kontaktnit som Sixten
Englesson hade bland strategiskt viktiga kunder. Genom dessa kontakter
kunde produkten tidigt provas ut av kompetenta och respekterade anvéndare,
t.ex. Gatukontoret i Stockholm och Vattenfall. Harigenom kunde Flygt snabbt
bygga upp en marknadsposition bade i Sverige och internationellt som var
mycket svar for konkurrenterna att pa allvar hota. En annan viktig orsak till
Flygts mycket starka position &r sannolikt den grundidentitet som ett starkt
marknadsorienterat foretag som fanns som ett arv fran grundaren, Hilding
Flygt. Genom sammanslagningen av Flygts Pumpar och Lindas Gjuteri- och
Formfabrik 1947 fusionerades aven tva skilda grundidentiteter pa ett mycket
fruktbart satt. Det forra foretaget var ett forsdljnings- och installationsféretag
med en utpréglad serviceinriktning, medan det senare var ett gammalt
verkstadsforetag som genomsyrades av agarfamiljens stabilitet och smalandska
tillverkningsfilosofi med betoning pa langsiktig och gedigen foretagsbyggnad.

| flera fall har motiven for efterfoljarna till pionjarforetaget varit sokandet



Figur 2 Lankar mellan svenska tillverkare av drankbara pumpar
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efter nya produkter som kan ersatta vikande marknader for traditionella pro-
dukter (Grindex, Weda, SPV/Stanco). | nagra fall stétte man i sin normala
verksamhet pa den nya produkten, i synnerhet dess avigsidor, och sdg en
marknadspotential om man skulle kunna tillverka en liknande och helst battre
produkt (Ehlin, Fischer). | andra fall har affarsrelationer med en etablerad
tillverkare skapat ett medvetande om den nya marknaden (Weda). Ytterligare
en mojlighet &r att personer som arbetat inom etablerade foretag av olika skél
lamnar foretaget och startar en ny, fristdende tillverkning (Pumpex). Som
framgar av figuren ar det fa personer som lamnat Flygt for att ta anstéllning
hos konkurrentforetag. | de flesta fallen har nyetableringarna av tillverkning
skett genom att Flygts och andra tillverkares konstruktioner har analyserats,
varefter erfarna konstruktorer utvecklat en egen variant.

De flesta av de tillkommande foretagen i branschen héll sig uteslutande till
lanspumpar, och tog inte upp tillverkning av avloppspumpar. Detta &r natur-
ligt med tanke pa att marknaden for avloppspumpar staller betydligt hogre
krav pa foretagens forsaljningsorganisation. Lanspumparna séljs separat i
standardiserat utfoérande, medan avloppspumparna ofta ingar i forsaljningen
av hela anlaggningar. En annan viktig orsak till att farre foretag utvecklade
drankbara avloppspumpar var att Flygt hade ett starkt patent pa en kopp-
lingsfot som mdjliggjorde enkel installation och service av pumparna.

Endast ett av de etablerade pumpforetagen i Sverige, JMW, borjade sjélvt
konstruera och tillverka dréankbara pumpar.” Detta kom dock sent, tre de-
cennier efter den ursprungliga innovationen. Orsaken till att de etablerade
foretagen, t.ex. JIMW, API, Vadstena, Arving, Foke, m.fl. inte tog upp kon-
kurrensen med de drénkbara lanspumparna var mgjligen att dessa inte kunde
avsattas genom den etablerade marknadsorganisationen, som var inriktad pa
andra typer av kunder (kommuner, industriféretag, hushall, VVS-entrepreno-
rer). Det &r svarare att forklara varfor foretag som De Lavais Angturbin,
Elektroskandia och JMW inte utvecklade egna drénkbara avloppspumpar,
eftersom Flygts nya avloppspumpar i rask takt slog ut dessa féretags egna
konstruktioner. 1 JIMW’s fall kan detta kanske forklaras med att man var fullt
upptagen med utvecklingen av lastoljepumpar till de snabbt expanderande
varven. Elektroskandia var under denna tid (1950-talets andra halft) fullt
15 Till de etablerade pumpforetagen under 1950-talet raknar jag bl.a. De Lavais Angturbin,

JMW, AB Pumpindustri (nuvarande ABS), Elektroskandia, Vadstena Pumpar, Skoglund &
Olson, Arving och Landsverk.



upptagen med att rationalisera ett foraldrat och vildvuxet pump-program, och
hade inte den utvecklingskapacitet som hade kravts. De Lavais Angturbin
lanserade ett eget system for avloppsstationer, “Lavasil®, samma ar som Flygt
introducerade sina drankbara avloppspumpar. Detta innebar att man hade
ogynnsamma forutséttningar att byta till den drankbara teknologin.

Ingen av Flygts efterfoljare lyckades bygga upp en marknadsstélining som
tillndrmelsevis liknade Flygts. Till en del kan detta forklaras med Flygts
forsprang i uppbyggnaden av distributions- och servicenat samt kundaccep-
tans, och en generellt sett skicklig strategisk ledning. En annan del av forkla-
ringen finns i konkurrentforetagens inre egenskaper. | Ehlins fall mark-
nadsfordes en tekniskt god produkt av ett foretag som var starkt hemma-
marknadsorienterat, inte hade en lamplig forséljningsorganisation for denna
produkt, samt sdg sig sjalv som i forsta hand leverantor av entreprenad-
maskiner. Fischer saknade resurser att expandera, bade vad galler finansie-
ring, utvecklingskapacitet och erfarenhet av forsaljningsorganisation. Dessa
resurser kunde ha tillforts genom Sundstrands dvertag, men en utveckling av
denna produktmarknad lag uppenbarligen inte i linje med moderkoncernens
Overgripande strategi. 1 Wedas fall fordrdjdes sannolikt tillvéxten betydligt
dels av en grundldggande identitet som gjuteri, som fokuserade pa tillverkning
av insatsvaror, dels av interna konflikter. Grindex hade skickliga konstruk-
torer och forséljningsansvariga, men lag ca tio ar efter Flygt, och var ett htet
foretag med begrénsade finansiella och organisatoriska resurser. | Stancos fall
(det minsta av foretagen) tillverkades ocksa erkant bra produkter, men den
alltfor ensidiga marknadsstrukturen, samt “otur” med &garna/agenten i USA
gjorde foretaget alltfor sarbart for en langsiktig expansion.

Fallet drankbara pumpar passar, atminstone vid en ytlig betraktelse, mycket
val in i den modell for uthallig konkurrenskraft som skisserats av Michael
Porter (1990), d.v.s. en regionalt koncentrerad grupp av rivaliserande foretag
som via en pool av kunskap, teknologi och kompetent arbetskraft samt émse-
sidig stimulans utvecklar en stark internationell position. Det kan dock ifraga-
sattas om inte Flygt skulle ha utvecklats ungefar pa samma sétt dven utan den
inhemska rivaliteten, da innovationen var radikal och hade en mycket stor
global marknadspotential. 1 dagslédget utgdr de svenska konkurrenterna en
tdmligen marginell foreteelse for Flygt, i jamforelse med de stora tyska och
japanska konkurrentforetagen.
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Recensioner

Jonas Norrby - Vattenfallschef under en tid dominerad av konflikter

"PA  NORRBYS TID. Vattenfallshistoria med kraft, spinning och
motstand”, ar titeln pa en nyligen utkommen bok med Nils Forsgren
som forfattare. Boken &r utgiven av Vattenfall, och ar en foljd av ett
uppdrag dar Forsgren fatt fria hander att skriva om Vattenfall
under Norrbys tid. Resultatet har blivit en vélskriven, rikt illustre-
rad och intressevackande bok pa ndgot mer an 200 sidor.

Aven om bokens titel enbart refererar till Norrbys tid s& &ar detta
inte bara en bok om Vattenfall under dessa ar. FOr att kunna sétta
in sin skildring i ett stdrre sammanhang &gnar namligen Forsgren
de forsta femtio sidorna at att teckna huvuddragen i utvecklingen
under de ar Norrbys foregangare - Vilhelm Hansen, Gosta Malm,
Waldemar Borgquist, Ake Rusck och Erik Grafstrom - var Vatten-
falls chefer. Nar sedan Norrby eftertrader Grafstrom 1970 sa tar
ocksa huvuddelen av skildringen vid. Den disposition som Forsgren
valt &r tematisk. Ett val som i detta fall avgjort &r att foredra fram-
for en kronologisk upplaggning da det darigenom blir mojligt att
sammanhéangande folja viktiga frdgor och samtidigt tydligt fram-
hédva centrala brytpunkter i utvecklingen.

Norrbys tid, dwvs aren 1970-1985, var tveklost ar som erbjod stora
svarigheter for personer med ansvar for Sveriges energiforsorjning.
Nar Jonas Norrby for nagon tid sedan blickade tilloaka pa sina ar
som Vattenfalls generaldirektér minns han ocksa tiden som en be-
svérlig tid dominerad av konflikter av olika slag, eller som han ut-
trycker det: "Framforallt synes mig tiden fylld av tumult, stundtals
kaos av energipolitiska styrsignaler. Det som frapperar nar man ser
tillbaka &r att vi trots allt lyckades utrdatta en hel del.”

Bakom Norrbys ord doljer sig i forsta hand minnen av den uppsli-
tande karnkraftsdebatten, men ocksd av de handelser som tvingade
fram en omprovning av oljans roll i svensk energihantering och av
stridigheter om planerade vattenkraftsutbyggnader.

De teman som behandlas i Forsgrens bok rér bl a de antydda pro-
blemomradena, dws oljans, karnkraftens och vattenkraftsutbygg-
nadens. Andra teman behandlar satsningen pa alternativa energi-
kallor och de forandringar inom organisationen som sadan som
kravdes av den nya tidsanda som kom till uttryck i forkortningar
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som MBL och ADB, i krav pa okad jamstalldhet och i en forandrad
organisation.

Aven om mycket av det som behandlas &r kiant sedan tidigare ar
Forsgrens arbete vardefullt di det ger en samlad bild av fragor dar
minnesbilden i dag i vissa avseenden hunnit forlora en del av sin
skdrpa. Forutom att Forsgren pd ett kunnigt satt summerar ett antal
viktiga energiteman, pekar han ocksd pa& hur man frdn Vattenfalls
sida klarade de kursandringar som kravdes i olika sammanhang.
Att Jonas Norrby under dessa besvarliga brytningsar gav prov pa
mycket goda ledaregenskaper och darigenom starkt bidrog till att
uppstandna svarigheter kunde klaras pa ett smidigt och verknings-
fullt satt &r tveklost ett av de budskap som Forsgren for fram.

Norrbys och Vattenfalls agerande far gestalt bl a med hjalp av
Norrbys dagboksanteckningar, en alltid lika vansklig kélla som dock
ratt utnyttjad kan ge extra farg at en framstallning men ocksé bidra
till att kasta nytt ljus Over tidigare behandlade problemomraden. |
Forsgrens bok hor dagboksanteckningarna till det som tillfér nya
intryck, och det &r sarskilt i ett avsnitt som de givits en fram-
tradande roll - den frdga som avses ar det s k Kaitumprojektet. Det
innebar att Kaitumsjoarna, som avvattnas Osterut genom Kaitum-
alven-Kalixalven, skulle ddmmas upp och att vattnet i stallet skulle
ledas genom en tunnel Over till Kaitums kraftverk sydvast om
sjdarna. Vattnet skulle sedan ledas vidare for att via den reglerade
sjon Satisjaure forst utnyttjas vid Vietas kraftstation och darefter
komma Luledlvens kraftverk till godo. Kaitum kom att kopplas
samman med ett av Vattenfall tidigare framfort forslag, Ritsem-
projektet. Forslagen kom att bli livligt debatterade och &ven starkt
kritiserade. | debatten kom elférsorjnings- och sysselséattnings-
fragor att stallas mot frdgor som rorde naturskydd och rennéring.
Forsgrens flitiga utnyttjande av dagboksanteckningarna gor att vi
har p&d nara hall far folja ett spannande politiskt spel, men ocksa
Norrbys och Vattenfalls agerande och véandor i en for dem
angeldgen frdga under tiden den ! april 1970 och fram till det att
riksdagen tog sitt beslut den 2 juni 1972. Det &r ett avsnitt som, i
likhet med flera andra teman som Forsgren behandlar, reser frage-
stallningar som borde verka utmanande for forskare ocksd fran an-
dra falt &an det teknikhistoriska. En from forhoppning &r sdledes att
boken inte bara skall upplevas som lasvard utan att den ocksa skall
komma att fungera som en inspirationskalla till fortsatt forskning
pd energiomradet.

Staffan Hansson



Nyttig l&sning for systembyggare

Arne Kaijser, | fadrens spar.... Den svenska infrastrukturens
historiska utveckling och framtida utmaningar. Carlsson Bokférlag,
Stockholm 1994. 292 sidor.

Ovanfor dorren till mitt arbetsrum hanger en skylt:

Varfor teknikhistoria?
Jo, den som inte ocksa ser bakat nar hon ska se framat,
hon maste en dag se upp...

Detta motto, att utifran historien diskutera samtidens fragor, fungerar som en
grundsten i mitt arbete, och jag har personligen hjalpt till att bokstavligen
uppratthalla detta, eftersom det var jag som fick spika upp skylten forra
gangen den trillade ner.

Detta motto forefaller dven ha véglett Ame Kaijser i hans senaste projekt
I fadrens spar... Forfattaren, som ar verksam som docent vid Avdelningen for
teknik- och vetenskapshistoria vid KTH, beskriver och diskuterar det
historiska arv som finns inbyggt i den svenska infrastrukturen. Bokens titel
syftar pa den devis som moter vasaloppsakaren vid malgangen i Mora; "I
fadrens spar, mot framtids segrar", vilket ska visa pa just detta tunga historiska
arv. Sarskild tyngd laggs vid tele- och elsystemen samt jarnvagarna, da dessa
av tradition i Sverige byggts upp i statlig regi och dessutom &r det inom dessa
omraden som de for narvarande storsta forandringarna pagar. Omvandlingen
gar snabbt, och under en hittills forvanansvart stor politisk enighet. Denna
process betydelse for landets framtida ekonomi kan knappast underskattas.
Darfor ar det viktigt, for att aterknyta till inledningen, att veta vilka motiv
som legat bakom utformningen av infrasystemen sa att man som forfattaren
sdger "vet vad man Overger - och varfor".

Infrasystem och infrastruktur ar aterkommande och centrala begrepp i
boken. Med infrasystem menas ett visst system, exempelvis elsystemet, medan
infrastruktur syftar pd summan av infrasystemen i samhallet. Infrasystemen
utgor samhéllets fysiska underbyggnad, och betraktas ofta som rent tekniska
system bestaende av en mangd komponenter. Men det kravs aven manniskor,
organisationer och rattsliga och ekonomiska regler for att uppratthalla
systemen. Darmed far infrasystemen en djupare samhéllelig betydelse och kan
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darfor kallas for sociotekniska system. Detta &r ett grundldggande tema i
boken.

Det teoretiska avstampet tar Kaijser fran den amerikanske
teknikhistorikem Thomas P Hughes som blivit en férgrundsgestalt vad géller
analyser av utvecklingen av stora tekniska system. Amnet torde vara bland de
mest forskningsintensiva inom teknikhistoria.

Boken bestar av tre delar. Dessa kan ses som ett forsok att ur skilda
perspektiv beskriva infrastrukturens omvandling. Den forsta delen omfattar
tre kapitel och har ett analytiskt perspektiv. FoOr att ingen ska behova tvivla pa
infrasystemens betydelse inleds forsta kapitlet med en god genomgang av dess
varde for olika kulturer. Man far lara sig att det inte ar en tillfallighet att
Europas forsta hogkultur uppstod vid dstra Medelhavet. Transporter gick vid
den tiden smidigare pa vatten an pa land. Detta underlattade handeln mellan de
grekiska 6ama, vilket stimulerade ekonomin och skapade forutsattningar for
tillvaxt. Romarriket hade inte kunnat dominera sa starkt militart och politiskt
utan sina vagar, vilka gav den romerska haren mdjlighet till snabba
truppforflyttningar for att sla ner provinsiella uppror. Vidare far man lara sig
att &ven den stora omvandlingsprocess som vi brukar bendmna industrialismen
forutsatte forbattrade transportsystem pa land. Den svenska utvecklingen
praglas pa det nationella planet utver den pafallande statliga narvaron dven av
militar paverkan; kanaler, jarnvagar och telegraflinjer byggdes upp under
militér planering och ledning.

Aterstoden av férsta delen dgnas t en genomgéng av infrasystemens
funktioner och egenskaper, samt deras dynamik. Detta ar bokens mest svarlasta
del, med en i mitt tycke dverdriven djupdykning i en begreppsvarld som anda
kanns onddig att lagga pa minnet for den fortsatta framstallningen. Tyvarr kan
dessa kapitel avskracka lasare utanfor forskarvarlden fran fortsatt lasning. Att
na ut till en bred malgrupp ar en av malsattningarna med boken. Ordet
departementspromemoria, vilket delar av boken ursprungligen var tankt att
publiceras som, tycks ha surrat i forfattarens bakhuvud under skrivandet av
dessa kapitel.

Den andra delen av boken har ett kapitels omfang och gar under namnet
Historia. Har avhandlas framforallt den svenska statens roll i férhallande till
hur de olika infrasystemen har byggts upp, etablerats och forandrats.
Jamforelser gors med utvecklingen i andra lander, framforallt europeiska men
aven med USA. Detta &r, enligt min mening, den intressantaste av bokens
delar, belyst av givande diagram och en rik notapparat. Den omfattande
begreppsvarld som tynger det foregdende kapitlet ar borta. Man behdover
heller inte vara ingenjor for att tillagna sig kapitlets teknikavsnitt. Tyvarr



forsvinner texten till vissa av diagrammen och bilderna i bokryggens lim
mellan sidorna pa uppslaget - en miss som Carlsson Bokforlag far ta pa sig.
Kapitlet avslutas med en evaluering av "den svenska modellen” inom
infrastrukturen, och fungerar som en dvergang till bokens avslutande del.

Bokens tredje del har titeln Framtid. Denna omfattar fyra kapitel, och &r
liksom den foregadende illustrerad av belysande diagram. Tyvérr saknas dock
kéllanvisningar till dessa. Forfattaren diskuterar inledningsvis de yttre
omsténdigheter som tillsammans med ett forandrat ideologiskt klimat medfort
att "den svenska modellen” omprovats. Forutsattningarna idag skiljer sig
radikalt fran de som radde under 1800-talet, da de flesta av systemen byggdes
upp. Kraven som stalls nu ar fundamentalt skilda fran datidens. Miljon har de
senaste artiondena seglat upp som en stark padrivare av foérandringar. En ny
konkurrenssituation har ocksa uppstatt. Forr radde den i huvudsak mellan de
olika systemen. Nu rader den storsta konkurrensen inom respektive
infrasystem. Troligen uppfattar inte Posten och Telia varandra som tavlande
om samma marknadssegment, vilket man bor ha gjort forr. Idag ar de bada
foretagens konkurrenter istallet de privatdgda Citymail respektive Tele2.
Bagge foretagen inriktar sin verksamhet pa de mest lonsamma omradena av
marknaden, omraden som tidigare subventionerat mindre I6nsamma delar av
verksamheten. Man kan alltsa inte kopiera gardagens lyckosamma losningar.

Kaijser formulerar avslutningsvis langsiktiga mal for en ny "svensk
modell" och en strategi for att na dit. Hans I6sningar forefaller trovardiga och
onskvarda. Detta framtidsperspektiv ar intressant for att komma fran en
teknikhistoriker. Man lugnas dock av att veta att forfattaren har haft en
tidigare verksamhet som framtidsforskare.

En av bokens storsta lardomar ar insikten om den vanda politiker i en
parlamentarisk demokrati maste befinna sig i nar de tvingas att vélja mellan att
fatta langsiktiga och mer barkraftiga beslut i motsats till kortsiktiga och
populistiska stallningstaganden. Pafallande ar den bradska och brist pa
beslutsunderlag som omvandlingen av infrastrukturen hittills har haft. Att
andra riktning i sa stora fragor kraver langsiktigt uppsatta mal och konsekvens
i genomforandet. Framférallt kan man hoppas att boken ger beslutsfattare en
fordjupad syn pa teknisk utveckling, dess forutsattningar och konsekvenser.

Med den aktualitet amnet har och den forstaelse Arne Kaijser besitter
fortjdnar boken att lasas, trots vissa tunga kapitel, av ménniskor utanfor den
narmsta kretsen av akademiskt rotade teknikhistoriker. Det &r den val vérd.

Om an inte direkt underhallande sa ar i alla fall boken mycket larorik.
Historien har alltid nagot viktigt att lara oss.

UIfAndréasson
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Ny vital teknikhistoria fran Danmark

Hans Buhl & Henry Nielsen (red), Made in Denmark? - Nye studier i dansk
teknologihistorie. Forlaget KLIM, Arhus 1994. 303 sidor.

Med bérjan 1990 har en allt stridare strom av teknikhistoriska bocker natt oss
fran Danmark:

Keld Nielsen, Henry Nielsen & Hans Siggard Jensen, Skruen uden ende
(rec. i Polhem 1991/1).

Helge Kragh, I rog og damp: Dampmaskinens indforelse i Danmark
(rec. i Polhem 1993/4).

Ame Jakobsen & Jorgen Johansen, Fremskridtetsfrontlober.

Michael E, Wagner rn.fi., Den ny teknologihistorie.

Henry Nielsen, Hans Buhl & Hans Siggard Jensen, Sender og Modtager.

Hans Buhl & Henry Nielsen (red), Made in Denmark? - Nye studier i
dansk teknologihistorie.

Framgangen med den forsta av dessa bocker har séakert varit en stor inspiration
till de senare skrifterna. | motsats till Skruen uden ende behandlar dessa néstan
uteslutande danska teman. Antologin Made in Denmark? kan ses som en
engagerad programskrift for en modem 'kontextuel' teknikhistoriesyn.

Inledningskapitlet av Keld Nielsen, "Ned ad fremskridtets boulevard" &r en
historiografisk 6versikt av amnesomradet sa som det utvecklats sedan 1959, det
ar da Technology and Culture utkom med sitt forsta nummer. Begrepp som
"technological paradigm", "technological system" enligt Thomas P. Hughes och
"social construktion of technology"” (SCOT) presenteras och diskuteras i enkla,
klargorande tenner. Henry Nielsen och Michael Wagner ger sedan en dversiktlig
snabbkurs i dansk teknikhistoria fran 1660 till 1990.

Huvuddelen av boken utgors av atta specialstudier inom dansk teknik- och
industrihistoria. Nio forfattare skriver om smorproduktion, den misslyckade
uppfinningen ‘'telegrafenen’, Valdemar Poulsens radiosandare, vindkrafts-
uppfinnaren Poul la Cour, Danmarks elektrifiering, kamkraftsffagan, genus-
arbetsdelning i industrin och de danska ingenjérernas professionalisering.

Till sist foljer ett for danska forskare mycket nyttigt kapitel om teknik-
historisk kéllforskning med konkreta uppgifter om olika danska arkiv, samt ett
kapitel om industriminnen och industriminnesvard i Danmark.

Trots de delvis disparata bidragen till boken ger den i sin helhet en god
oversikt av dansk teknikhistoria. Men framfor allt ger den manga exempel pa
modem 'kontextuel teknologihistorie’, sa olik gamla tiders.

Jan Hult
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Informationstekniken nu, da, sedan

| ar firar vérldens aldsta ingenjorsvetenskapsakademi, IVA, 75 ar.
Tekniska Museet fyller 70. 1VAs jubileum firas med en rad aktiviteter,
bland annat en IT-festival i oktober. Det jubilerande och ombyggda
Tekniska Museet arrangerar tillsammans med IVA den 25 oktober ett
teknikhistoriskt seminarium kring IT, kring informationsteknikens
historia, nutid och framtid.

Eftersom IT ror sig fortare an annan teknik — tjugo ganger snabbare,
om vi far tro amerikanska forskare — sa stélls det annorlunda krav pa
historikern. Historia, nutid och framtid tenderar att flyta samman, nagot
som seminariet speglar.

Det riktigt langa perspektivet tar salunda docent Eric Dyring, tidigare
bland annat chef fér Tekniska Museet, upp nar han reflekterar Gver
betydelsen av uppfinningen av nollan, som kom in i talsystemet senare &n
ettan. Och fil dr Michael Lindgren beskriver inte bara ett pionjarverk, far
och son Scheutz' unika mekaniska dator, utan ocksa hur det ar att skriva
denna tidiga IT-historia, vilket han gjort i sin avhandling.

Stig Hagstrom, universitetskanslern, har varit med om att skapa den
framtid som nu &r historia, hos Xerox' berdmda Palo Alto Research
Center. Professor Bo Goranzon, KTH, har genom sitt intresse for
yrkeskunskap — kan den datoriseras? — blivit en kritiker av de mer
"framtidsimperialistiska" 16ftena om vad allt IT kan ta dver av manskliga
funktioner och ménskligt tdnkande. Fil lic Rune Petersson, Ellemtel, har i
ett kvarts sekel intresserat sig for bilder i kommunikation och skapat ett
antal kartor for var orientering i medie- och 1T-utveckling.

Dagens IT-historia har skapats och skapas ofta av unga méanniskor, ibland
tonaringar. Det berattar Mattias Sdderhielm om, 23-arig nybliven
civlingenjor som sysslat med datorer nastan halva livet och som just
aterkommit fran Silicon Valley.

Darifran kommer ocksd en av USAs mest etablerade analytiker av
framtidens IT och dess ménskliga och sociala konsekvenser, Paul Saffo,
Director, Institute for the Future. Docent Madeleine von Heland,
Konstvetenskap, Stockholms Universitet, slutligen, har i "Fran Aquilonia"
sokt beskriva inte tekniken utan gestalta det nya samhélle den kommer att
mojliggora, kunskapssamhéllet eller immaterialismens samhélle. Hon
reflekterar dver uppgiften att skriva framtidshistoria.

For mer information: Tekniska Museet, Box 27 842, 115 93 Stockholm
eller IVA, Box 5073, 102 42 Stockholm, tel 08-791 29 00
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