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High-tech hopes: policy objectives and business 
reality in the biopharmaceutical industry  

Juha Tuunainen 

This paper analyses Finnish biotechnology policy and combines this with a look at the evolution of a 
university spin-off company’s business models. It offers a rare grass-roots perspective on policy 
implementation and further develops the business model concept. Business models should be 
understood as future-oriented ‘where-to’ artefacts that can be used to develop business activities to 
meet future economic demands. Concerning policy implementation, this paper highlights the obstacles 
that small companies encounter when they operate as part of the global knowledge-based economy, as 
well as describing the solutions that may be developed to overcome such hurdles. The paper concludes 
that the business activities of high-tech companies might be supported by: first, strengthening the 
public support systems of young companies; second, developing the business models of those 
companies so as to gain income early; and finally, focusing national efforts on building new industries 
in areas where some industrial tradition already exists. 

ANY INTERNATIONAL competitiveness 
reports have indicated that Finland is re-
garded as an exemplary model of a 

knowledge-based economy. In the early 2000s, Fin-
land repeatedly ranked first or second in reviews 
published by the World Economic Forum, an inde-
pendent non-profit foundation based in Geneva, 
Switzerland (World Economic Forum, 2006). In a 
similar vein, the OECD acknowledged Finland’s 
impressive economic performance in its reports  
published at the same time (OECD, 2004). As sever-
al commentators have noted, this success, indeed  
a miracle as it is sometimes called (Benner, 2003),  
is largely a result of the extraordinary rise of the 
country’s information and communications sector – 
especially Nokia – during the middle and late 1990s 
(Paija, 2001). Owing to many historical and contin-
gent reasons such as the spread of the Nordic mobile 
telephone standard in the 1970s (Lehenkari and 
Miettinen, 2002), the emphasis on information tech-
nology in public technology policy in the 1980s 

(Hermans et al., 2005) and the liberalization of the 
country’s telecommunications industry in the 1990s 
(Paija, 2001), the Finnish information and commu-
nications technology (ICT) sector was able to gain 
its current economic prominence. Nonetheless, Fin-
land’s success in creating a knowledge-based econ-
omy needs further scholarly inquiry, especially when 
it comes to the growth of sectors other than ICT. For 
that particular reason, this study will investigate the 
developments that have taken place in pharmaceuti-
cal biotechnology, an area that in the 1990s was in-
tended to be a cornerstone of the country’s economic 
prosperity. This paper will examine the implementa-
tion of Finnish innovation policy in the field of bio-
technology from a grass-roots perspective, focusing 
particularly on the ways in which a small biophar-
maceutical company, StreptoCorp Ltd., tried to real-
ize – with the help of the Finnish National Fund for 
Research and Development (Sitra), a key policy im-
plementation organization – the high hopes embod-
ied in the national policy. 

As noted by Ben-Ari and Vonortas (2007: 482), a 
knowledge-based economy depends extensively  
on the commercialization of innovations and knowl-
edge assets through the formation of successful 
knowledge-based start-up companies. A key condi-
tion of creating such firms, especially in the field of 
biotechnology, is an efficient risk financing system, 
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which helps companies to cross the so-called valley 
of death (the period of time between the establish-
ment of a firm and its profitable operation). Because 
Finland’s venture capital sector was underdeveloped 
(Kivinen and Varelius, 2003: 153), the government 
sought to support emerging start-up companies 
through allocating public investment funds through 
Sitra. In other words, Sitra operated as an independ-
ent intermediary organization (Honig, 2004) in poli-
cy implementation, channelling capital investment to 
emerging firms and helping them to develop their 
activities so that profitable businesses could materi-
alize (Pelkonen et al., 2008: 244–245). R&D pro-
jects, as noted by Sitra’s director of investments in 
biotechnology, ‘must be turned into business plans’ 
that make companies eligible to receive investments 
from international venture capital markets. 

The crucial area in which policy implementation 
actually occurs is the designing, revising and execut-
ing of a firm’s business model, a topic neglected in 
the current innovation policy literature. In order to 
fill this gap the present study asks: How did Strep-
toCorp’s business model change in response to the 
conditions present in the Finnish biotechnology sec-
tor and what were the factors responsible for this al-
teration? By answering this question this paper will 
provide an alternative perspective on the study of 
innovation policy implementation, which typically 
focuses on upper-level measures, such as the design 
of new policy programmes or allocation of public 
R&D funds. 

As defined by O’Toole (2000: 266), policy  
implementation is: 

…what develops between the establishment of 
an apparent intention on the part of government 
to do something [...] and the ultimate impact in 
the world of action.  

In other words, implementation studies seek to un-
derstand the processes that take place when public 
policies are put into action, the practical impacts of 
these policies, as well as the reasons that promote or 
hinder their achievement. Two major schools of 
thought can be discerned within implementation 
studies. Whereas ‘top-down’ theorists regard upper-
level policy designers as the central actors in the  

policy processes and concentrate on analysing their 
activities, ‘bottom-uppers’ strongly emphasize target 
groups and local public service deliverers (Matland, 
1995). Thus, the bottom-up model of policy imple-
mentation urges one to pay attention to the long-
term processes through which actors try to material-
ize the goals of macro-level plans within changing 
local contexts. In line with ideas about co-
construction between local scientific work and more 
extensive social worlds (Fujimura, 1987), this per-
spective shifts the focus of analysis from govern-
mental policy design to the local practical actions 
that stakeholders take when they seek to achieve 
their own goals as well as those of the policy-
makers. The image of policy implementation is thus 
a dynamic one with an emphasis on the interplay be-
tween different kinds of actors and their environ-
mental conditions over an extended period of time. 

The present paper’s focus on innovation policy 
implementation is combined with findings from re-
cent research on business models, especially in the 
biotechnology sector. The advantages of applying 
this focus at the level of a particular firm and over an 
extended period of time derive from the fact that by 
so doing one is able to provide a complementary 
perspective to the more conventional analyses of in-
novation policy design and implementation (e.g. Si-
une et al., 2005). In fact, as stated by Saetren (2005), 
the current literature on public policy implementa-
tion tends to concentrate on sectors such as health, 
education and the environment. Within the field of 
research policy, however, attention is increasingly 
being paid to the development of impact assessment 
and foresight in national and supranational innova-
tion systems (Arnold et al., 2005; Lyall and Tait, 
2004) while having only limited access to the actual 
behavioural changes of local innovative actors 
(Georghiou, 2002; Arnold and Boekholt, 2002). The 
contribution of the present paper to the domain of 
innovation policy implementation is thus to offer a 
rare grass-roots perspective on the materialization of 
policy objectives in the field of pharmaceutical bio-
technology. Before presenting a detailed case study, 
I will briefly outline the biopharmaceutical sector 
and the related Finnish policy developments in  
particular. 

The state-run endeavour to create a  
biotechnology industry in Finland 

Despite recent difficulties in creating new approved 
medicines (Cockburn, 2004), the pharmaceutical in-
dustry has shown continuing steady growth for  
several decades due to aging populations and the re-
lated increase in the national health-care budgets 
(Brännback et al., 2004). Up to the late 1970s, the 
structure of the pharmaceutical industry was domi-
nated by large and mature companies that traced 
their roots back to the 19th century chemical indus-
try. Typical of the pharmaceutical industry at the 
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time was that the companies were fully integrated 
enterprises active across the entire value chain of the 
business, starting from drug development and ending 
in the manufacturing and marketing of new prod-
ucts. However, by the turn of the 1980s the global 
structure of the industry had begun to change. A 
characteristic feature of this was the birth of novel 
university spin-off companies which sought to ex-
ploit the emerging business opportunities created by 
the biotechnology revolution in the life sciences. As 
a result, the structure of the industry became more 
complex, with complicated sets of collaborative ar-
rangements existing between the large pharmaceuti-
cal companies, research-intensive biotechnology 
firms, venture capitalists, law firms and public re-
search establishments (Powell et al., 1999). 

As a consequence of the change described above, 
biomedicals currently represent an important part of 
the pharmaceutical industry’s R&D efforts. As 
summarized by Brännback et al. (2004: 9), one-
fourth of all drug candidates result from biotechno-
logical R&D. At the same time, the costs of develop-
ing new medicines have skyrocketed: at present the 
development of one modern pharmaceutical product 
takes more than a decade and costs roughly US$800 
million (DiMasi et al., 2003). Thus, by definition, 
biopharmaceuticals are high-risk products, a fact that 
poses serious challenges to small biotech start-ups 
operating in countries like Finland, which lack a 
strong pharmaceutical industry base as well as a ma-
ture venture capital sector. 

Compared to most Western countries with a sig-
nificant surplus in drug trading, Finland is an excep-
tion, as it has a strong negative drug trading balance. 
As noted by Brännback et al. (2004), the country has 
needed to further enhance the development of its in-
frastructures and activities related to drug R&D, 
with the aim of building a modern biopharmaceutical 
sector. To achieve this end, by the start of the 1980s 
the life sciences had already been selected as one of 
the priority areas of Finland’s science and technolo-
gy policy. The attempts to make biotechnology and 
pharmaceuticals an important pillar of the country’s 
economy resulted in a series of governmental bio-
technology funding programmes. Taken together, 

public R&D funding channelled into the biotechnol-
ogy sector totalled €340 million in the 1990s (Kuusi, 
2001). In addition, Sitra’s public capital investment 
in emerging biotechnology companies reached €100 
million. From the point of view of the public fund-
ing of biotechnology, these figures represent a sig-
nificant proportion (9%) of the country’s overall 
annual expenditure on R&D (Devlin, 2003). 

The increasing public spending on biotechnology 
in the 1980s and 1990s was paralleled by enthusiasm 
over biotechnology’s potential to become an im-
portant pillar of the Finnish knowledge-based econ-
omy. A prime example of this was an extensive 
article on biotechnology’s possible economic signif-
icance published in 1997 in the major national news-
paper, Helsingin Sanomat. The story, headlined ‘Is a 
new Nokia breeding in Finland?’, claimed on the  
basis of expert interviews that a major company 
equal to Nokia might arise in the field of biotechno-
logically produced drugs (Pietiläinen, 1997). The 
optimistic expectations concerning the lucrative 
business opportunities in biotechnology were con-
gruent with the increasing establishment of new bio-
technology companies in the country. According to 
statistics gathered by the Research Institute of the 
Finnish Economy (ETLA), the number of biotech-
nology firms set up between the late 1980s and early 
2000s increased steadily, reaching a peak of 15 new 
firms in 2001. Following that, the annual number of 
new companies fell dramatically as a result of the 
global recession, which hit venture capital invest-
ment in ICT and biotechnology particularly hard 
(Luukkonen, 2004). Thus by the early 2000s, the bio-
technology hype was over and investors became 
very cautious about investing in the industry. In line 
with this, Sitra, the major Finnish investor in bio-
technology start-ups, first reduced the number of bio-
technology companies in its portfolio and later 
discontinued seed funding for these altogether. Al-
though the Finnish Funding Agency for Technology 
and Innovation (Tekes) still continued to fund R&D 
projects in biotechnology, entrepreneurs were facing 
hard times in terms of acquiring new funds to fi-
nance ongoing product development projects. Thus 
the industry has faced the serious challenge of moving 

R&D results in the field into profitable enterprises. 
One way to address the above-mentioned chal-

lenges is to investigate how they were tackled at the 
grass-roots level of an innovative company, such as 
StreptoCorp. On the basis of information presented 
by Tahvanainen and Hermans (2004: 95), Strepto-
Corp is a typical Finnish biotechnology firm operat-
ing in the field of pharmaceuticals. It is about ten 
years old and has a modest number of personnel. 
The company has been very active in product devel-
opment but has seen only marginal turnover. Most of 
its funding has come from the public sector in the 
form of convertible promissory notes and product 
development loans. The major funders of the com-
pany include Sitra, a public foundation under the  
supervision of the Finnish Parliament; and Tekes, 
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the largest public organization for financing applied 
R&D. The significant amount of funds acquired 
from these sources was, however, insufficient for a 
drug development company. Thus, in order to fi-
nance its development work, StreptoCorp was forced 
to search for venture capital from international in-
vestors, an endeavour which had profound effects on 
the development of the company’s business model. 
In what follows, I will first discuss the concept of 
‘business model’ in the context of the pharmaceuti-
cal industry and then give an account of the major 
hurdles encountered by StreptoCorp as it tried to se-
cure its operational preconditions by the turn of the 
millennium. In the concluding section I will summa-
rize the main results of the study and discuss the 
possibilities of supporting the development of simi-
lar firms by public innovation policy measures. 

Business models in the  
pharmaceutical industry 

Despite the fact that empirical studies on business 
models have increased in number since the turn of 
the millennium, research on the topic is still in its 
early stages. In the literature, the business model 
concept is often used to refer to the ways in which 
an organization creates, distributes and commercial-
izes value in a profitable way (Baden-Fuller and 
Morgan, 2010: 157). Teece (2010: 173), for in-
stance, defines the concept as follows:  

A business model articulates the logic and pro-
vides data and other evidence that demonstrates 
how a business creates and delivers value to 
customers. It also outlines the architecture of 
revenues, costs, and profits associated with the 
business enterprise delivering that value. 

Put briefly, a business model is a description of the 
products and services that a company offers to its 
customers in order to create a profitable revenue 
stream. In addition to this, it includes a portrayal of 
the organizational structure of the company as well 
as the collaborative networks used in creating, mar-
keting and delivering products and services (Oster-
walder et al., 2005: 17–18; Demil and Lecocq, 
2010). 

In their study on European biotechnology compa-
nies Fisken and Rutherford (2002, cf. Sabatier et al., 
2010; Brännback et al., 2004: 36–39) differentiated 
between four distinct business models:  

 the fully integrated business model;  
 the product-based model;  
 the platform or tool-based model; and  
 the hybrid model.  

In the case of the fully integrated business model the 
company seeks to manage and control the entire val-
ue chain from product development ideas to markets 

and, by so doing, hopes to realize a superior finan-
cial return. Because the integrated model requires an 
extensive amount of capital and involves high risk, it 
is only rarely used in the biopharmaceutical sector 
(Brännback et al., 2004: 37). In the product-based 
model the company endeavours to develop an active 
pharmaceutical ingredient to a certain stage and then 
license it to another firm. Although economic risks 
remain high in this model it has been relatively 
common: by the turn of the millennium 19 of the 22 
most significant biotechnology companies in Europe 
were basing their businesses on this model (Fisken 
and Rutherford, 2002: 193). In the platform-based 
model the company’s business is founded on the 
revenue extracted from technologies or tools that are 
licensed or sold to customers. The model has been 
particularly popular in Europe where companies 
have been forced to see profits early on because of a 
lack of public and private investment capital. Final-
ly, the hybrid business model combines characteris-
tics of the product- and platform-based models and 
offers investors a low level of risk together with 
quick initial income. Furthermore, the model in-
cludes the opportunity for significant reward in the 
longer run, especially if the technology proves to be 
groundbreaking and is sold or licensed to another 
firm. According to Fisken and Rutherford (2002: 
197), in 2001, the hybrid business model was the 
most commonly used model in the European bio-
technology sector: over 70% of firms belonged to 
this category. 

A recent development in business model research 
has been the emphasis placed on business models’ 
evolution over time. The current literature speaks of 
internal and external sources of business model dy-
namics. Among the internal causes are for instance 
new profit-generating opportunities that companies 
seek to utilize in order to enable them to grow. In 
this perspective, companies typically start with hy-
brid or platform business models and, if new oppor-
tunities make it possible, shift towards the product-
based model (Willemstein et al., 2010: 222–223). 
When it comes to the external sources of dynamics, 
Calia et al. (2007) emphasize changes that take place 
in a firm’s innovation networks and funding oppor-
tunities. As a result of significant transformation in 
both of these, the metallurgy company that they in-
vestigated shifted from low-tech production of raw 
materials to a high-tech product-based business 
model. Most often, however, the literature does not 
make a clear distinction between the internal and ex-
ternal sources of business model alteration. 

As is evident from the previous literature review, 
the business model concept is not only an analytical 
construct used by the analyst but also an entrepre-
neur’s tool for implementing businesses changes. 
Models in this sense are, as the philosopher Wartof-
sky (1979: 141–148; cf. Baden-Fuller and Morgan, 
2010) claims, prototypes of future-oriented activi-
ties, meaning conceptual plans that lead to practical 
experimentation. Engeström (1990: 194) has called 
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such models ‘where-to artefacts’. It is characteristic 
of these kinds of artefacts that they provide present-
day actors with a long-term future horizon in terms 
of the development of their activities, thus fostering 
organizational change processes. 

Here I consider business models as visionary arte-
facts developed and used by entrepreneurs to ad-
vance their businesses. The models applied by 
StreptoCorp thus illuminate the ways in which a 
company’s activities, collaborative networks and or-
ganizational structure were altered to secure capital 
investments and sales proceeds. Or, in other terms, 
StreptoCorp’s business models were future-oriented 
hypotheses that were put into practice in different 
phases of the firm’s development. My analysis thus 
reflects the recent emphasis in business model re-
search on step-wise experimentation in the devel-
opment of business models (McGrath, 2010; 
Chesbrough, 2010; Sosna et al., 2010). 

In what follows, the developmental trajectory of 
StreptoCorp will be analysed as a succession of 
three distinct models. At its outset, the company 
sought to operate on the basis of a fully integrated 
business model. In this phase, StreptoCorp intended 
to establish its own drug plant for developing, pro-
ducing and selling anti-cancer drugs to multinational 
pharmaceutical firms that would, in turn, market 
them to end-customers. After this business model 
failed, the company tried to adopt a hybrid model. 
The idea was to then continue to develop new drug 
substances while simultaneously improving the ex-
isting drug production technologies. There was no 
intention, however, of producing and selling drug 
substances. Finally, StreptoCorp decided to forego 
its effort to develop new pharmaceutical ingredients 
and adopted a platform-based business model where 
it focused on the further development of the produc-
tion technologies and their uses in contract manufac-
turing. These important phases of the company’s 
development will be described in greater detail below. 

StreptoCorp:  
in search of a viable business model 

The business activities of StreptoCorp originated 
from the research pursued during the 1980s by the 
Finnish pharmaceutical company Leiras Ltd. At that 
time, Leiras was involved in a research project funded 

by the European Union where active pharmaceutical 

ingredients were sought from a common soil bacte-
rium, Streptomycces Galilaeus. Because of the 
changes in the firm’s ownership, Leiras decided to 
discontinue its biotechnological R&D in 1990. At 
that time, members of the Streptomycces group left 
Leiras and moved to the University of Turku (Fin-
land) where the research was continued. In 1994 the 
researchers filed their first patent application which 
covered the production of cytotoxic chemical com-
pounds, known as anthracycline antibiotics, pro-
duced by the Streptomycces bacterium. In the same 
year a new company, StreptoCorp, was established 
to manage the patent. 

The business activities of StreptoCorp were based 
on knowledge concerning the Streptomycces bacte-
rium and drug substances produced by it. The Uni-
versity of Turku contributed in many ways to 
establishing the firm. The biological know-how, per-
sonnel and bacterial strains used by the company 
originated from the university. It also rented facili-
ties and instruments for the company such as fer-
mentors, for the production of anthracyclines. In 
1995, StreptoCorp hired its first employee, and in 
1997 it acquired premises of its own. Slowly nearly 
all the members of the Streptomycces group trans-
ferred from the university to the company, as was 
noted by one of the researchers:  

We sort of killed that project as we soaked up 
all the personnel [from the university]. 

In spite of the establishment of the company, com-
mercialization of the research results proved diffi-
cult. At first, StreptoCorp operated as a dormant 
company with minimum resources and with no 
products of its own. Since the company was in place, 
however, the scientists tried to commercialize some-
thing, such as research services based on knowledge 
of the Streptomycces bacterium. Acquiring invest-
ments and customers proved difficult, however, 
which resulted in several changes in the firm’s busi-
ness model after 1998.  

Based on the classification of business models by 
Fisken and Rutherford (2002: 192–194), the evolu-
tion of StreptoCorp can be understood as a succes-
sion of three specific models. The first of these was 
a fully integrated business model where the compa-
ny aimed to manage and control the entire value 
chain of a product from the development of produc-
tion technologies to the manufacture of active phar-
maceutical ingredients. This model was applied in 
the period 1998–2002, and involved the develop-
ment of fermentation and chemical synthesis tech-
nologies used in the production of drug substances 
in StreptoCorp’s own factory. Second, in 2002 the 
firm adopted a hybrid business model constituted by 
a product and tool-based models. The goal of estab-
lishing a drug factory in Finland was discarded but 
the development of production technologies and 
drug substances was continued. During this period, 
which lasted until 2004, value was to be created by 
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means of developing and licensing patented drug 
molecules and their production technologies to other 
companies. Finally, in 2004, StreptoCorp gave up 
drug discovery and focused its efforts on the devel-
opment and application of fermentation technolo-
gies. According to this technology-based model, 
value was to be generated by means of licensing the 
technologies to other firms as well as using the tech-
nologies as a means of manufacturing cytotoxic sub-
stances to order. As is often emphasized with respect 
to high-technology entrepreneurship, each of these 
models involved network collaboration with other 
firms that possessed valuable resources needed in 
the product development and commercialization 
phases. 

A fully integrated business model: developing drug 
production technologies and producing drug  

substances (1998–2002) 

Initially, StreptoCorp financed its activities with the 

project funding obtained from Tekes. Once Sitra 

made an investment in the company and placed its 

representative on the board of directors, drug devel-
opment was chosen as its main business area. As a re-
sult of this capital investment, the company decided to 

begin planning its own drug factory. These plans 

marked the emergence of an integrated business mod-
el within the firm. Accordingly, the company sought 
to keep as much as possible of the value chain of the 

future products for itself, meaning that it not only en-
deavoured to develop technologies used in creating 

anti-cancer drugs but also sought to manufacture, 
market and sell these substances. The prospective 

customers of the firm were large pharmaceutical 
companies that used these substances in manufactur-
ing medicines for end-users, i.e. doctors and patients. 
This is how the first employee of the company  

recalled the emergence of the drug plant idea: 

I guess it was in 1997, when the then CEO [...] 
took me to that big hall […] [and] told me that I 
should draw up a plan for […] a fermentation 
plant by tomorrow. Two times 3 000 litres plus 
after-treatment. I drew it up, of course. It never 
got built but we kept on planning it for a long 
time. We felt there would be a real production 
plant here. But we really didn’t have the re-
sources at the time, neither the money nor the 
know-how. And the [bacterial] strain was not at 
that level yet. 

StreptoCorp did not succeed in building the plant 
because it had no money and because the drug pro-
duction technology remained unfinished. In addition, 
it turned out that the town where the company was 
located was situated in a groundwater area, which 
prevented the establishment of any drug factory in 
the locality. On the initiative by Sitra, the solution to 
these problems was sought by teaming up with a 
chemical company operating in Oulu, Finland. The 

purpose of this collaboration, which began in 2000, 
was to further develop the production technologies 
of anthracyclines and to establish a drug factory in 
Oulu, in the vicinity of the partner’s premises. From 
the point of view of StreptoCorp, the company was a 
suitable partner for technology development as it 
had an adequate quality control system, applicable 
fermentors and a licence for drug production. Strep-
toCorp, on the other hand, lacked all of these indis-
pensable assets. Furthermore, the partner company 
had specialized in chemical synthesis and scaling up 
production processes, knowledge of which was bad-
ly needed in the development work. No production 
plant was built, however. The reasons for this were:  

 a lack of investment capital; 
 the high production costs of anthracyclines in Fin-

land; 
 the incompleteness of the production technology 

and the resulting impurity of the product; and 
 the partner’s lack of financial resources and 

chemical synthesis know-how.  

Each of these factors will now be examined more 
closely. The first factor that contributed to the col-
lapse of the integrated business model was the 
dearth of investment capital. In order to establish the 
production plant, a significant sum of money was 
needed. Although StreptoCorp was able to raise 
funds by the turn of the millennium, venture capital 
was not available at the beginning of the 2000s due 
to the bursting of the global ICT bubble. As a mem-
ber of the company’s board of directors recalled: 

There was a clear paradigm shift in venture 
capital funding in 2002 due to… It began from 
the ICT bubble and its bursting. Before 2002, it 
was possible to find investors for companies 
that were still in their early stages. After 2002, 
shops were shut up and […] venture capital in-
vestment fell into a kind of nuclear winter, 
nothing related to financing happened. 

The resulting situation was noted in the company’s 
annual report as follows:  

The large-scale production of drugs has been 
delayed due to the difficulties of getting fund-
ing for the investments. 

The tightening up of the investment market was a 
global phenomenon. In the United States, the level 
of capital investments fell by half in 2001 compared 
to figures from the previous year (Lerner, 2002). A 
similar kind of change took place in Finland 
(Luukkonen and Palmberg, 2004), as a result of 
which StreptoCorp was not able to find investors to 
fund the building of the drug factory. 

The second reason for abandoning the integrated 
business model was the fact that producing anthra-
cyclines in Finland was far too expensive when 
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compared to the market prices. StreptoCorp com-
pared production costs between different countries 
and found that Finland, due to its high salaries and 
strict labour legislation, was not a competitive place 
to produce drugs. 

The third reason was related to the fact that the 
production technologies of anthracyclines were still 
incomplete. More precisely, a type of anthracycline 
known as daunorubicin was meant to be used as raw 
material in the synthesis of a more complex com-
pound, doxorubicin. However, the daunorubicin 
produced by StreptoCorp was impure, which made it 
very difficult for its partner in Oulu to develop doxo-
rubicin from it. A researcher working at StreptoCorp 
summarized the problem as: 

I believe that the biggest stumbling block was 
the raw material. When you have raw material 
of poor quality, it causes variation in what hap-
pens thereafter [in the production process]. You 
were not able to make up your mind about the 
changes that took place in the [chemical] reac-
tion. Did they came about because of the raw 
material or was there something else in the re-
action that caused them? That is, the biggest 
problem surely was the poor quality of the raw 
material. 

Finally, the fourth reason was StreptoCorp’s part-
ner’s lack of resources and know-how. Although the 
company in Oulu specialized in chemical synthesis, 
it had no experience with such complex and fragile 
substances as dauno- and doxorubicin. When the 
workload related to the synthesis process increased 
due to the low quality of the raw material, the firm 
simply ran out of money and qualified personnel. 
Because of this, the project proceeded too slowly. A 
StreptoCorp researcher described the situation as 
follows: 

They didn’t have experience in working with 
that substance. These [natural] substances are 
very difficult. It really was an uneasy group of 
chemicals […] to work with. […] One may say 
that if an average organic chemist encounters a 
substance like that he gives up right away and 
says he cannot work with it. 

A hybrid business model:  
continuing the development of drug production  

technologies and drugs substances (2002–2004) 

After the fully integrated business model was dis-
carded, StreptoCorp made an effort to continue drug 
development through a hybrid business model which 
involved both the development of production tech-
nologies for the purpose of manufacturing anti-
cancer substances and creating new chemical com-
pounds that could be used in cancer treatment. The 
model differed from the integrated one in that it did 
not involve the manufacture and selling of the drug 

substances but only licensing of the new products. A 
central component of the new model was a company 
merger – initiated by Sitra, a major shareholder in 
StreptoCorp – which saw StreptoCorp join forces 
with another biopharmaceutical company. As Strep-
toCorp’s 2003 annual report states, the aim of the 
merger was to combine the resources of the two 
companies and create a drug development entity 
stronger than either of the firms alone. Along with 
the merger, StreptoCorp’s internal organization was 
amended: the company was divided into two sepa-
rate business units, StreptoCorp Pharma Chemicals 
and StreptoCorp Drug Innovations. The former was 
responsible for the development of drug production 
technologies and their commercialization, while the 
latter focused on the development of active pharma-
ceutical ingredients. 

In addition to the fact that the technologies devel-
oped by the companies complemented one another, 
Sitra tried to attract new investors with the merger. 
As stated by Sitra’s representative, the purpose of 
the fusion was to test ‘whether or not this sort of 
larger company was a more attractive’ object of in-
vestment than either of the separate companies. If 
so, Sitra could successfully do away with its sizeable 
assets in both firms. 

However, the company merger, which came into 
effect in December 2003, did not succeed. Very 
soon tensions appeared between the fused compa-
nies concerning the use of the new investment funds 
from Sitra. According to the Sitra representative, 
StreptoCorp strongly asserted that the activities of 
the new partner used up too much money. The mer-
ger did not work out at the technological level either: 
according to a researcher who had worked for Strep-
toCorp, the technology developed by the partner was 
‘good enough but still in the research phase’. Anoth-
er researcher said that the merger had resulted in ‘a 
loss’ of resources and a ‘treading water’ state of af-
fairs, because the companies were still bound to their 
earlier R&D activities. As described by one of Strep-
toCorp’s researchers: 

Both of the companies had their own projects 
underneath. In fact, these were advanced more 
intensively [than the shared ones]. Although 
they [the shared projects] were of primary im-
portance, they were, in fact, secondary. 

It soon became apparent that the new company was 
not of interest to foreign investors either. This was 
because the merged firm, despite having conducted a 
good deal of research, did not have a single chemical 
substance in Phase I clinical trials. The investors 
plainly told StreptoCorp that ‘your income is too 
distant’. At the same time they asserted that they 
would be more interested in financing contract man-
ufacturing and drug production technologies than 
developing new drugs. Consequently, on the basis of 
these negotiations and the internal critique within the 
company, the merger was abandoned early in 2005. 
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StreptoCorp decided at the same time to give up 
drug development altogether and focus on contract 
manufacturing and the advancement of production 
technologies. 

A technology-based business model:  
development of drug production technologies and 

pursuing contract manufacturing (2004–) 

After the unsuccessful investment round and com-
pany merger StreptoCorp was forced to scale down 
its business model once again, i.e. to adopt a tech-
nology-based model. In this model, the creation of 
new chemicals was discarded and the effort was fo-
cused on generating income by applying the techno-
logical capabilities and know-how which already 
existed within the company. In other words, Strep-
toCorp sought to develop drug production technolo-
gies and use these in contract manufacturing. The 
technological know-how and capabilities were thus 
used in producing cytotoxic chemicals on demand 
for other firms. At the same time, StreptoCorp  
undertook to sell and license the products it had al-
ready developed. Two attempts to license the prod-
ucts will be highlighted below. The first concerns 
unsuccessful collaborative negotiations with an Indi-
an firm and the second successful negotiations with 
a German one (see Tuunainen, in press). 

In the first case, StreptoCorp sought to license 
the production technology for anti-cancer drugs to 
an Indian firm, which aimed to establish a drug 
factory of its own. The company was identified by 
StreptoCorp’s Swiss consultant and the collabora-
tive negotiations with the company were managed 
(on StreptoCorp’s side) by a Finnish consultant 
who simultaneously taught StreptoCorp the tricks 
of the trade in initiating new business relationships. 
Soon after the start of the negotiations, the compa-
nies reached an agreement on the price of the tech-
nology. Nonetheless, problems emerged as soon as 
StreptoCorp asked for a bank guarantee for its  
liabilities from its new partner, to make sure it 
would receive its money from the Indian company 
after the technology was tranferred. The Indian 
company told StreptoCorp that providing such a 
guarantee was no problem at all. Despite this, it 
sent StreptoCorp a letter in which it claimed to be 
‘a firm with good financial standing’ and that it 
would take care of its liabilities properly. This let-
ter did not convince StreptoCorp, which began to 
mistrust its partner. 

Very soon, the mistrust deepened as the Indian 
company informed StreptoCorp that StreptoCorp’s 
negotiating partner would change, that is, the Indian 
firm wanted to transfer the negotiations to another 
company. Whereas information on the history and 
activities of the first partner was easily available, 
StreptoCorp could find nothing about the second. 
For these reasons the collaborative negotiations end-
ed. An important factor contributing to this was the 
cultural difference between Finland and India: 

It was a typical Indian political manoeuvre 
where this guy we negotiated with at first 
wanted to do a favour for the son of the prime 
minister of his state… And the negotiations 
were not at all transparent. We didn’t know 
who the real contracting partner was [and] if 
this [original partner] was just a sort of a dum-
my here in between. We became very suspi-
cious at that stage and the Board of Directors 
decided that no, there is no way we could start 
the collaboration. (Director of Finance, Strep-
toCorp) 

In the second case, StreptoCorp had learned how to 
manage business negotiations on its own and no 
longer used the services of external consultants. At 
this time, the company wanted to find a collaborator 
to determine whether or not the anti-cancer mole-
cules it had developed were an effective means of 
treating cancer. Collaborative negotiations were 
started with two firms, one from Germany and the 
other from Denmark. Although StreptoCorp already 
knew the representatives of the Danish firm quite 
well, the German company was chosen as the part-
ner. This was because the German firm had more 
experience than the Danish one in studying the bio-
logical activity of drug molecules. In addition, it was 
ready to take a significant economic risk and invest a 
sizable sum of money in the project without being 
sure if the molecules would ever pass the Phase I 
preclinical tests. The commitment by the German 
company to the goals of the project was also appar-
ent in the clear work schedule it established during 
the negotiations. As StreptoCorp’s CEO remarked:  

They’ll work for a year and then the package 
will be ready. Either they’ll take them [the 
molecules] for clinical trials or someone else 
will. Or we’ll stop the development if we get 
negative results. 

Whereas the German firm proved to be a committed, 
determined and competent partner during the negoti-
ations, the Danish firm did not put its best foot  
forward. Instead, negotiations with the Danish com-
pany were suspended many times even for periods 
of months. This hesitation surprised StreptoCorp, as 
the company had given a good impression of itself at 
the beginning of the negotiations. Initial trust turned 
to distrust as soon as the project manager of the 
Danish firm visited Finland: 

…the project manager the Danish firm appoint-
ed was very uninformed, or was not at all on 
the level we had been given to believe. We as-
sumed that if we joined forces with the Danish 
firm we would get loads of preclinical know-
how. Then it turned out that when the project 
manager came here for the first time to intro-
duce himself he was completely lost and asked 
us for […] advice on what sorts of tests should 
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be done. That was not what we were looking 
for. We wanted a partner who knew exactly 
how preclinical tests with this kind of substance 
should be conducted [...]. (Chief Executive Of-
ficer, StreptoCorp) 

In addition to its lack of knowledge about the exper-
iments, StreptoCorp became suspicious of the Dan-
ish firm as it never properly answered the question 
of when the Phase I preclinical trials would take 
place. The company had also been fused with anoth-
er firm located in the UK, which had resulted in ten-
sions within the firm. ‘All these little things aroused 
some distrust,’ concluded StreptoCorp’s Director of 
Finance. The collaborative negotiations were thus 
discontinued. 

The negotiations described above are just two ex-
amples of StreptoCorp’s efforts to commercialize 
the products it had developed earlier. In addition to 
these products, the company had several others in 
the pipeline. Altogether, StreptoCorp succeeded in 
licensing two drug production technologies to Ger-
many, and began to manufacture drugs for a compa-
ny located in North America. Thus the new business 
model adopted by the company in 2004 seemed to 
pay off. Despite this incipient success, however, 
StreptoCorp’s financial situation remained difficult, 
which resulted in its restructuring and reducing per-
sonnel. The vigorous development of the company 
would have required a much stronger economic 
foundation than was available to the firm at the time. 
In 2008, the CEO of StreptoCorp summarized the 
situation as follows: 

In reality, it’s quite a hopeless slog for such a 
small company like StreptoCorp to go into the 
drug business – even though we speak about 
focusing and so on. Getting access to interna-
tional markets and acquiring credibility therein 
is an enormous job to do, if you have so limited 
resources. 

Conclusion 

In the present paper I have addressed the issue of 
making biotechnology the fourth pillar of the Finn-
ish knowledge-based economy. This aim has been 
pursued by policy-makers for two decades but with 
no apparent success. Despite considerable support 

 biotechnology has remained a marginal industry in 
terms of the overall Finnish economy. By the turn of 
the millennium, the Finnish biotechnology cluster’s 
turnover was about 1% of the gross national product 
and only 1.3% of the country’s high-tech exports 
(Schienstock and Tulkki, 2001: 107–108). Moreo-
ver, given the sector’s slow growth-rate it would 
take several decades for the biotechnology industry 
to reach the same level of production as the electron-
ics or pulp and paper industries (Hermans et al., 
2005: 139–140). So there exists a huge discrepancy 
between the high hopes exhibited by policy-makers 
and the media and the industry’s actual economic 
performance. 

This gap directs attention to the implementation 
of public innovation policy. In this paper the process 
of policy implementation was addressed from the 
perspective of a single company and the changing of 
its business models. As such, the approach was nov-
el and allowed for the linking of the upper-level pol-
icy objectives with the grass-roots level of local 
business practices. In theoretical terms, the contribu-
tion of the paper was thus to combine two previously 
unconnected literatures (one on policy implementa-
tion and the other on business model research) into a 
single analytical framework thereby preparing the 
ground for further analyses of policy implementa-
tion, especially in the context of science, technology 
and innovation policy. From the point of view of 
business model research, the theoretical contribution 
of the paper was to conceptualize business models as 
future-oriented ‘where-to’ artefacts (Engeström, 
1990: 194), the conceptual tools entrepreneurs use 
when they try to develop their business activities to 
meet future demands. In addition to this, my take on 
the concept has emphasized the central importance 
of collaboration networks of various kinds in a 
firm’s development. Biopharmaceuticals, in particu-
lar, is a field of commercial activity where it is es-
sential for small companies to establish partnerships 
with universities, multinational enterprises, venture 
capitalists as well as other biotechnology firms to 
ensure their long-term survival. 

When it comes to the study’s empirical results, 
the paper has detailed the developmental trajectory 
of StreptoCorp Ltd, a small Finnish biopharmaceuti-
cal company. More precisely, it has shown the ways 
in which the firm’s ambitious fully integrated phar-
maceutical business model was scaled down to a 
modest technology-based model, one which in-
volved the development of new drug production 
technologies and using these in contract manufactur-
ing. The major reasons for this alteration were: 

 a lack of venture capital needed for the establish-
ment of the drug factory; 

 the relatively high production costs of drugs in 
Finland; 

 the incompleteness of the production technologies 
developed by StreptoCorp; and 

 the lack of R&D funds and expertise on the part 

 
By 2000 the Finnish biotechnology 
cluster’s turnover was about 1% of the 
gross national product and only 1.3% 
of the country’s high-tech exports 
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of StreptoCorp’s partner when completing the  
development of the technology. 

StreptoCorp’s difficulties reflect the complicated na-
ture of creating a new high-tech industry in a coun-
try which does not have a strong industrial tradition 
in pharmaceutical biotechnology. In this type of 
business environment, young spin-off companies are 
very dependent on collaborative networks by means 
of which resources of various kinds are combined 
for the purposes of developing successful products, 
acquiring enough venture capital and bringing final-
ized products to the market. In all of these respects, 
StreptoCorp encountered considerable obstacles that 
forced it to scale down its business model from that 
of an ambitious, fully integrated pharmaceutical 
company to that of a small-scale technology devel-
oper and contract manufacturer. On a more general 
level, the StreptoCorp’s development trajectory can 
be regarded as symptomatic of the weaknesses and 
challenges small countries like Finland encounter as 
they endeavour to support knowledge-based busi-
nesses in the era of a globalized economy. Put brief-
ly, these hurdles include the following: 

 The dearth of capital investment funds available 
for incipient high-tech companies. This problem 
is especially prominent with respect to new firms 
operating in the field of biopharmecauticals where 
development costs for new products are extremely 
high at the same time as the likelihood of achiev-
ing success in commercial R&D is relatively low. 

 The lack of major R&D laboratories and multina-
tional enterprises in many small economies. For 
this reason, small biotechnology companies can-
not rely on support provided by domestic actors 
but must operate at a global level from the very 
outset. 

 The lack of knowledge of different cultures. As 
emerging economies such as India and China be-
come all the more important players in the global 
economy, knowledge of the languages and cul-
tures of these countries is badly needed. Unfortu-
nately, many small countries are culturally 
homogeneous with virtually no direct knowledge 
about emerging nations, for instance in the Far 
East. 

It is evident that obstacles like these hinder the de-
velopment of biotechnology sectors in many small 
countries. What governments could do to alleviate 
the problems caused by them is to strengthen and 
streamline the business support system so as to make 
it more responsive to the needs of young high-
technology companies. As was evident in the case 
examined here, StreptoCorp did not have sufficient 
knowledge of the markets it had targeted early on, 
and had to resort to domestic and international con-
sultants with a better understanding of foreign mar-
kets and business practices. Thus, what public 
policy-makers could now do more vigorously is to 

further enhance the mechanisms through which in-
cipient high-technology firms could identify and 
make contact with prominent national and interna-
tional firms, funders and experts operating in their 
respective fields. By so doing, knowledge, resources 
and capabilities of various kinds would make their 
way to small firms that often struggle with a lack of 
money, expertise and time, which effectively pre-
vents them from establishing the business relation-
ships they need. 

In order to enhance the operation of small innova-
tion systems, one should also address individual 
companies. One of the most important lessons to 
learn from the case of StreptoCorp at this level per-
tains to the business models companies adopt. Given 
the scarcity of financial resources firms should seek 
to adopt business models that pave the way to gain-
ing income early, for instance by offering services to 
other companies or by serving as marketing agents 
for them. By so doing, new companies might be able 
to establish themselves as credible economic actors 
in their own right, establish the collaborative net-
works needed in product development work, and 
gain income that could be used to fund their own ac-
tivities. Although this type of hybrid business model 
may not be easily applicable to companies wanting 
to operate in the drug development sector alone, it 
might be useful for other areas of the biotechnology 
sphere, as suggested by the StreptoCorp case. 

Finally, it should be acknowledged that for a 
small country with limited resources it would be 
wise to concentrate on high-technology industries 
that are not as expensive and risky as the pharma-
ceutical industry currently is. In the case of Finland, 
a feasible decision would be to focus policy efforts 
on areas of biotechnology that have more or less di-
rect links with the country’s existing industrial struc-
ture, for instance the pulp and paper industry. By so 
doing, young technology-intensive companies would 
benefit from the support from more established 
players in the global economy. However, if invest-
ments are to be made in areas of biotechnology 
where the country’s existing industrial structures are 
weak, less capital-intensive areas should be pre-
ferred. A good example of growth potential can be 
seen in fields such as reagent and instrument devel-
opment for R&D purposes. In this quickly develop-
ing area, a small Finnish company, Finnzymes, has 
shown significant progress in a relatively short peri-
od of time (Miettinen et al., 2008). Perhaps other 
niches such as this could be found within the larger 
field of commercial biotechnology. 
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