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ABSTRACT: The last decade of the past millennium marked a fun
damental change in the industrial structure and international position
of Finland. It became one of the world's most high-technology inten
sive economies, and gained a position in the forefront of the global
digital economy. This book provides three complementary perspec
tives on the development of the information and communications
technology (ICT) cluster in Finland.

First, the book digs into the factors behind the competitive advantage
of the cluster, and analyses the dynamic interaction between the fac
tors, which has given rise to a self-nourishing system. Indeed, despite
the seemingly rapid boom of the Finnish ICT sector, there is a long
evolutionary process behind it. However, many coincidental factors
beyond the control of the cluster play also a role in the phenomenon,
which ultimately raises the question, can we actually explain it? There
are several fundamental questions on the horizon, which will test,
once again, the Finnish ICT cluster's ability to rise to the challenge.

Second, the book describes the birth of the private venture capital
market in Finland in the 1990s. Greatly improved access of technol
ogy start-ups to risk funding explains much of the increased scale and
scope of the ICT cluster. The book examines the growth and interna
tionalisation of technology-based new companies through eight cases,
with a focus on the impacts of venture capital on their value creation
processes. It is concluded that the entrance of venture capitalists in the
case companies has fuelled their growth not only through fortified
capital base, but also through managerial support and improved credi
bility in the eyes of interest groups.

Thirdly, the book analyses strategic differences between the two
'digital superpowers', the U.S. and Europe, which have taken different
paths on their way to the digital economy. To date, U.S. companies
have enjoyed a leadership in the wired digital economy, while Euro
pean, and most particularly, Nordic companies have pioneered in the
wireless market. The two pioneers, however, cannot rest on their lau
rels. There are perceivable signs of the erosion of their leaderships.
The transition to the third generation communications, which repre
sents a disruptive technology, will vitiate some of their first-mover
advantages gained in the previous phases of competition, and will thus
challenge the pioneers' capability to find ways to renew the sources of
their strategic advantages.

Key words: Finnish ICT cluster, competltlve advantage, venture
capital market, technology-based new companies, digital economy
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1, BACKGROUND

In 1992, an extensive cluster programme was initiated in ETLA - The
Research Institute of the Finnish Economy. It was based on Michael
E. Porter's book The Competitive Advantage of Nations, I in which an
concept of industrial complexes, or clusters, was introduced and im
plemented in a captivating way. The message of ETLA's study to
policymakers was that they should target cross-sectoral networks in
stead of isolated industry sectors in policy design. The study also em
phasised the government's role as the creator of favourable framework
conditions rather than as planner or controller.

In 1993, the White Paper (National Industrial Policl) was outlined on
the basis of ETLA's research. The cluster framework was adopted by
national governments in many other countries, as well.

One of the clusters identified in ETLA's project was the telecommu
nications cluster.3 It was found still incomplete in structure, but it was
considered to possess great potential to develop into a competitive in
dustrial system. The bottlenecks were found in inadequate external
funding of firms, underdeveloped supplier infrastructure, and insuffi
cient supply of skilled human resources. In the light of the current
study, the two first weaknesses have greatly diminished, owing largely
to the surge in private venture capital, the development of the stock
market, and the purposeful public expenditure on R&D, which have
been reflected in the strengthening of the supplier base. The third bot
tleneck, the exhaustion of labour resources, however, remains. Despite
the recent global wave of dismissals in the ICT sector as a result of a
hiccup in demand, the expected explosion of the market in view of
next generation communications will uphold the need for skilled peo
ple in the years to come.

All in all, since the first study, Finland has undergone a major industrial
metamorphosis. The share of ICT cluster value added in GDP has more
than doubled, to 7-8 per cent by the end of the millennium, catching up
with the forest cluster that has dominated Finnish industrial activity over
the history. The share of ICT equipment of total exports has doubled as
well, to 30 per cent in 2000. During the last decade of the century, Fin
land became the most specialised country in communications equipment
exports in the world, outrunning Japan and Sweden. In essence, the ex
ceptional expansion of the sector largely reflects the phenomenal
growth of one sole company, Nokia, that now dominates the global
market for mobile communications equipment.
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At the time of the initial cluster study, the telecommunications sector
looked somewhat different, too. In 1994, as remarked in the report,
'the telecommunications cluster [could] be broken down into two
parts. It [consisted] of the telecommunications equipment industry and
telecommunications services'.

This time the research environment was not as clear-cut. The conver
gence of information and communications networks, terminals, serv
ices, and the ensuing industrial restructuring has made the scene very
complex. Firms are penetrating each other's traditional domains
shaking the age-old industrial structures; content providing companies
in their many forms are forcefully entering the scene; production value
chains are being remodelled; access to the end-user, which used to be
the sole right of the telephone operator, has now come under a battle
between a number of actors.

Finland's leap to the international forefront of the industry, which
used to be dominated by large 'national champions', and which is to
day perhaps the most dynamic field of technology, is in the focus of
international curiosity. What is behind this quite unique phenomenon,
and can we even explain it?

In this context, it had become evident that ETLA's telecommunica
tions cluster study was to be updated. The name of the telecommuni
cations cluster had also become obsolete, and needed to be revitalised
to account for the whole ICT setting. Our idea to re-conduct the ICT
study coincided with a research project initiated in the OECD as part
of the National innovation Systems (NIS) programme, in which vari
ous focus groups have been set up to work on specific topics. Clusters,
generally interpreted as reduced-scale NIS, were in the centre of at
tention of one of these groups. In the Cluster Focus Group clusters in
selected industrial sectors in different countries were put into com
parison. The objective was to compare the structure and central factors
of competitiveness across national clusters, with specific focus on na
tional innovation patterns and cluster-relevant policy.

The first chapter in this book, The ICT Cluster in Finland - Can We
Explain It? draws on our contribution to the OECD teamwork in the
ICT Focus Group. The final report of the OECD Cluster Focus Group
is forthcoming in summer 2001.

However, we found that it was necessary, on the one hand, to look
deeper into the change in one of the factors behind the ICT cluster de
velopment. That was the recent but influential emergence of private



venture capital, and the rapid change in the funding of young technol
ogy firms. The task was accepted by Eficor Group Oyj, one of the
earliest companies in the young venture capital business. Mr. Perttu
R6nkk6 provides in his chapter Growth and Internationalization of
Technology-based New Companies: Case Study of 8 Finnish Compa
nies an overview of the development of the Finnish private capital
market. He conducted a case study in eight Finnish start-up companies
in the ICT cluster to analyse the structural change in the evolution
process of technology-based new companies.

On the other hand, it was also important to put the Finnish, or more
generally, the European 'mobile competitiveness' into global perspec
tive. The development of the other 'digital superpower', i.e., the U.S.,
has taken somewhat different path. It was to be a challenging but re
warding task to put these two pioneers into comparison. This task was
taken on by Professor Dan Steinbock, who has an impressive track re
cord in studies in the ICT field. He draws the analysis in his chapter
Two Kinds of ICT Pioneers: The Mobilization of the Digital Economy
from his thorough conversance of the economies and the ICT indus
tries of the both continents.

We wish to thank the Ministry of Trade and Industry for funding this
study, which provided the authors an opportunity for a captivating ex
perience in digging into one of the most exiting phenomena of our
time.

2. OUTLINE OF THE VOLUME

The ICT Cluster In Finland - Can We Explain It?

Laura Paija analyses the development of the competitive advantage
of the Finnish ICT cluster. The chapter begins by mapping the clus
ter's position in the domestic and international markets. Then, after on
overview on the ICT cluster's history, the issue is approached with an
account of the four internal determinants of competitive advantage
(Le., firm strategy, structure, and rivalry; demand conditions; factor
conditions; and related and supporting industries), and the two exter
nal determinants (i.e., the government, and chance) outlined by Porter.
The analysis of the dynamics of the ICT cluster system identifies nu
merous interactions between the factors, which have enforced the fa
vourable development of the Finnish ICT cluster. The government as

5
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the creator of framework conditions has had many important roles
over time. For example, by conceding a multi-actor market, which in
duced buyer-supplier co-operation, it gave rise to the most distinctive
feature that differentiated the Finnish market from other markets.
However, behind surprisingly many beneficial circumstances there
have been coincidental factors, or good chance. To conclude, the
chapter picks up major issues that will influence the future prospects
of the cluster. There are several fundamental questions relating to
both internal and external factors of the cluster system, which chal
lenge the Finnish ICT cluster's ability to sustain its competitive ad
vantage in the future.

Growth and Internationalization of Technology-based
New Companies: Case StUdy of 8 Finnish Companies

Perttu Ronkko describes the changes in the Finnish capital market
with a focus on the birth of the private venture capital industry in the
mid-1990s. Behind the surfacing of private risk fundjng there was the
structural change in the capital market induced by liberalisation and
firms' changed attitudes towards private venture capitalists. In addi
tion, the chapter introduces an analytical tool to examine the value
creation process of a technology-based new company. This model
challenges the traditional view of a technology-based firm's develop
ment, which allows for a piecemeal evolution of business processes.
As the time-to-market of technology-based products has shortened,
firms need to grow fast, and thus, develop all processes simultane
ously. The new model on the evolution of technology-based start-ups
is applied in eight case studies, by which the growth and internation
alisation of the ICT-oriented firms are illustrated. The focus of the
analysis is on the effects of venture capitalists on a firm's develop
ment. It is found that venture capital has accelerated the case firms'
value creation processes, not only through the firms' improved finan
cial positions, but also through their strengthened managerial re
sources and credibility. To conclude, the chapter contemplates the in
ternationalisation model that would be most successful for Finnish
companies.

Two Kinds of ICT Pioneers: The Mobilization of the Digital
Economy

Dan Steinbock provides a comparative analysis of the V.S. and
Europe, the two pioneers in the global ICT sector. The V.S. and
Europe, both approaching the mobile digital economy, have advanced



somewhat different development paths. To date, US. companies have
enjoyed a leadership in the wired digital economy, while European,
and especially Nordic companies have benefited from a leadership in
the wireless digital economy. A analytical comparison between the
two continents is made by contrasting four Nordic and four V.S. pio
neering companies, which are positioned in different horizontal layers
of the digital economy. The companies on both sides of the Atlantic
represent very different backgrounds and growth strategies. The
analysis focuses on the reconfiguration of the intra- and inter-firm
chains of these firms. Special attention is paid to the impact of hori
zontal and vertical layering of areas of ICT business on the firms. The
cases are investigated within an industry transformation matrix, which
allows for a comparative analysis of the Nordic and the US. sources
of strengths and weaknesses in the mobilisation of the digital econ
omy. Finally, the distinguishing qualities and also the pace of erosion
of leadership of the two ICT pioneers will be considered. It is sug
gested that while Nordic companies have led the way in mobile com
munications, they lack certain complementarities that may hinder the
full exploitation of this leadership. The V.S. pioneers, in turn, have
the required complementarities in the wired digital communications,
but are now forced to play a catch-up game in wireless communica
tions. The transition to the third generation communications, which
represents a disruptive change, will vitiate some of the early-mover
advantages of the European and the US. pioneers. This gives the
Asian consumer-electronics companies a new chance to enter the bat
tle for the leadership of the market.

7
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1, INTRODUCTION

This chapter can be regarded as an update of the initial telecommuni
cations cluster study published in 1994 as a part of the cluster research
programme co-ordinated by ETLA between 1992-1995. J Since then,
the telecommunications environment has undergone fundamental
structural changes owing to the convergence of information and com
munications technologies and services. These changes have made it
necessary to rename the cluster to the information and communica
tions technology (ICT) cluster.

This study has profited from numerous interviews made over the past
year in all segments of the cluster. As the dynamics and 'spirit' in in
dustrial networks, giving rise to innovations and upgrading, are not
manifest in statistics, dialogues with cluster insiders provide the pri
mary source of information for cluster studies.

The ongoing convergence of information and communications tech
nologies coupled with its implications for market structure indicates that
the portrait of the Finnish ICT cluster provided in this chapter will soon
serve as a writing of history. The purpose of this study is, however, pri
marily to serve as an attempt to unveil some of the functioning of the
mechanism behind the evolution of the cluster. Hence, the underlying
question is, can we explain it. Our intention is, thus, not to add to the
vast stock of future scenarios, yet we will conclude the chapter with a
discussion on the future prospects and threats on the cluster's horizon.

2, ICT CLUSTER IDENTIFICATION

2.1. What is a cluster?

Clusters are used to describe networks of organisations, in which
competitive advantage grows from dynamic interaction between ac
tors. Cluster relations cross sectoral boundaries, and spur innovation
and upgrading through spill-overs and knowledge transfers.

According to Porter (1990), there are different home-based determi
nants influencing the competitiveness of a cluster (Figure 2.1). Para
doxically, he points out, globalisation of competition has not removed
the importance of favourable domestic conditions, owing to several
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Figure 2.1 The dynamic system of factors of competitive advantage
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factors related to proximity and common culture. Favourable home
based conditions provide advantages that can rarely be imitated by
foreign competitors. This influence is decisive particularly for fIrms
getting established and initially creating competitive advantage.

Porter divides the core factors of competitive advantage into four
categories. First, the factors ofproduction most important to the com
petitiveness are created through processes that are largely unique
across nations and among industries. The rate at which critical factors
are created and upgraded outweighs the importance of their absolute
amount. Second, the pressure from local buyers provides an advantage
through an impulse for product development. Third, the presence of
competent suppliers in the supporting industries provides precondi
tions for a mechanism spurring innovation and upgrading in the in
dustry. The exchange of R&D and joint problem solving accelerate
development, and lead to more efficient solutions. Intensive interac
tion between actors in different phases of the value chain induces sup
pliers' specialisation in the specific needs of the industry. Fourth, the
goals, strategies and organisation of firms and the rivalry between
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them vary among nations. These aspects determine, e.g., the extent to
which firms interact with other firms and are able to take advantage of
the other factors of competitive advantage.

There are numerous cases, as pointed out by Porter, in economic his
tory indicating that the importance of domestic rivalry as a stimulus
for enhanced competitiveness has not been replaced by global compe
tition. Firms that do not have to compete at home rarely succeed
abroad. Economies of scale are best reaped through global sales, not
through dominating the market.

Clusters are exposed to external forces. All government policies have
influence on national competitiveness through their effects on the four
determinants. By making successful decisions, the government can
create favourable framework conditions to raise the probability of
gaining competitive advantage, but it cannot create advantage itself.
Chance events are incidents that are outside the control of firms.
Technological discontinuities, political decisions in international con
texts, and surges in demand create shifts in competitive positions, and
can nullify old or create new advantages for firms.

Dynamic interaction between these factors of competitive advantage
gives rise to a self-enforcing system - either virtuous or vicious, de
pending on the state of the factors.

Porter's model has been criticised for, e.g., its weak ability to explain
the rationale for multinational corporations. According to critics, Por
ter overemphasises the importance of local conditions, because for
globally operating companies national culture and the quality of home
based factors of competitive advantage lose their importance as a source
of innovation and upgrading. Multinationals operate in clusters that
cross national borders, and in which geographic proximity does not play
a role. In addition, since it was originally made for the US market, the
model puts an emphasis on the role of the home market that is not perti
nent for a small open economy. Critics point to the necessity of a small
country to look for resources and new markets abroad. Thus, competi
tive clusters in a small country are necessarily multinational?

The following analysis adheres to the original Porter framework, while,
however, extending the perspective to the international stage when rele
vant. The flexible composition of the model allows for a redefinition of
the geographical area. Nevertheless, the perspective of this study is inten
tionally local despite the risk of being restrictive. Owing to its recent phe
nomenal growth and global success, there is a need to provide an over-

13



view of the development, composition, and dynamics of the ICf cluster in
Finland, for which the Porter framework provides a workable tool.

2.2, ICT cluster under transformation

There are three trends, namely convergence of networks, terminals, serv
ices and industries, digitisation, as well as deregulation that are drastically
stining the clear-cut cluster chart we still had a few years ago.3 Conver
gence is having an effect on different stages of ICT activities. First, it
refers to the ability of different network platforms to carry similar
kinds of services. Similarly, different consumer devices (telephone,
TV, personal computer, record player, camera, game consoles, radio,
and fax) converge towards multi-functioning terminals. Further, in
terlocking technologies induce convergence in the underlying indus
tries as the established actors (equipment manufacturers, network op
erators, media, or more generally content providers) merge or form
strategic alliances across sectoral boundaries. To some extent, the in
dustrial restructuring takes paradoxical forms: on the one hand firms

Figure 2.2 Convergence of media, information and communications tech
nology sectors over time

Press,TV, Radio

IT

Telecom

Other manufacturing and service industries

Information Industry

Source: Modified from Maenpaa & Luukkainen (1994) by Paija & Rouvinen (ETLA).
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seek to take hold of a larger share - horizontal or vertical - of the
value chain, and on the other hand, they strive at specialisation and
networking. Finally, convergence gives rise to new services stemming
from cross-sectoral fertilisation. 4

The ICT cluster is depicted in Figure 2.3. In Finland the cluster cen
tres upon communications equipment manufacturing and service pro
vision. Around the key industries are those industries that are consid
ered to harbour special potential in enhancing the competitive advan
tage of the system through innovative applications of ICT, or though
improving its functional preconditions.

Figure 2,3 leT cluster framework

Supporting industries Related industries,-
Contract

manufacturing

Components

Education and
R&D
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Network
infrastructure

Applications
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/
Traditional media

Entertainment

Associated services

~T consultancy

VC finance
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/ Portals

Buyers I Appliers

-:diV::--I_
Organisations

Source: Paija & Rouvinen, ETLA.

Universities and research institutes have been successful in producing
competent human resources and world-class R&D to support the
cluster's development. The supplier industries, most particularly the
electronics industry, in turn, have become highly specialised to meet
the needs of the key activities over the last decade. The venture capital
market, as an example of associated services, has emerged as a new

15



and important source of funding that has greatly enhanced the precon
ditions for growth in the cluster.

Many of the related industries have a dual role: first, as providers of
value-added content to the infrastructure, and second, as buyers/
appliers of ICT. Owing to the generic nature of ICT, the cluster has
innumerable interfaces with other industIial clusters. Representative
crossing points are found in the industries, in which new sector
specific applications of ICT are being developed.

Indeed, the overall economic impact of ICT is likely to be even more
powerful on the demand-side of the technology than on the supply
side, since innovative applications of the technology are about to
revolutionise traditional business models and increase productivity.
From the point of view of economic analysis, the key concept is net
work externalities arising from scale economies on the demand side.
Thus far, in Finland, economies of scale have benefited mainly the
production side of the ICT. The critical question of the future, then,
relates to Finland's capability to exploit the advanced technology on
the user side to enhance productivity in the rest of the economy.s

3. ICT CLUSTER MAPPING

3,1. Domestic market position

Table 3.1 presents the key Figures of the Finnish ICT cluster for
1999.6 The gross value of cluster production was EUR 21.4 billion.
Manufacturing of equipment and electronic components dominated
the cluster, representing 70 per cent of the value. The significance of
software supply and other IT services is underestimated in the Table
since ICT equipment includes a large amount of software, and the
construction of telecommunications networks involves IT services that
are included in the sales of equipment manufactures.

The value added generated in the cluster was 40 per cent of the gross
value of production. Figure 3.1 reveals the breakthrough made by the
communications industry in domestic production. Since reaching a turn
ing point in its trend rate of growth in 1992, the cluster has grown at the
average annual rate of 20 per cent (manufacturing 32 per cent and services
12 per cent). In 1999, the cluster's share of GDP was 6.9 per cent.?

16



Table 3.1 Key economic indicators of the leT cluster in 1999
,.-

ICT ICT Services Cluster
manufacturing (total)

Telecom Software,
IT services

Euros Share of Euros Share of Euros Share of Euros Share of

(mill.) produc- (mill.) produc- (mill.) produc- (mill.) produc-
tion tion tion tion

I--

Production 14805 100 % 3678 100 % 2947 100 % 21431 100 %

Value added 4692 32 % 2254 61 % 1594 54 % 8542 40 %

Labour cost 1139 8% 529 14% 876 30 % 2544 12 %

Exports 12125 82 % 118 3% 1009 34 % 13252 62 %

Imports 4185 28 % 15 I 4% 605 21 % 4941 23 %

No. of firms 414 216 3463 4093
No. of employees 38385 19294 25284 82963

Source: Statistics Finland.

Note: ICT manufacturing exports and imports include associated services.

With 83 000 employees, the ICT cluster accounted for 3.6 per cent of
total employment in 1999. Nokia alone employed around 23 000 per
sons in Finland and, thus, accounted directly for almost 30 per cent of
the cluster's employment. According to our estimations, Nokia em
ployed indirectly an additional 14000 persons through its first-tier
subcontractor firms. 8 As production networks expand further to se
quential tiers, the employment effect of the major firm is significant,
but cannot be readily quantified. However, without the chronic short
age of skilled labour the employment potential of the cluster would
allow much higher recruitment.

Since the economic slump of the first half of the 1990s, the ICT clus
ter has been able to maintain much higher employment rates than the
economy as a whole (Figure 3.2).9 The deterioration in total cluster
employment in the early 1990s was aggravated by the coinciding full
liberalisation of the teleconununications market. Highly automated
and digitised systems underlay the necessity to reduce and restructure
personnel in view of opening competition. During 1990-94, Telecom
Finland (later Sonera) cut its human resources by over 40 per cent,
while reductions in the private sector were more moderate. In 1998,
however, the operator's employment rose back to its 1990 level - yet
with marked changes in the educational structure.

17
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Figure 3.1
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Figure 3.2 Employment growth indices in the ICT cluster and in the econ
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At the same time, Nokia started to focus increasingly on telecommu
nications. Against the overall trend in the economy, the company
started heavy recruitment of skilled people. The timing of Nokia' s ex
pansion was ideal for both the economy and the company: Nokia did
not need to compete for skilled people, unlike today.

Despite the relative importance of the ICT cluster in the economy, the
share of ICT firms is only lA per cent (4000) of the total. To note
though, an important number of ftrms operating outside the 'statistical
boundaries' of the ICT cluster (say, in metals, plastics, engineering,
and certain service industries) are not included in this Figure. IQ

Finnish cluster firms are also relatively small from a global perspective.
In terms of sales, Nokia is a leader in its own class in Finland, though in
the global market it is still behind many of its peers. Also Sonera, de
spite its rapid growth and aggressive penetration in new markets, is still
a minor company in the international arena (Table 4.1 on page 29).

3,2, International market position

In 1999, the ICT cluster exported 62 per cent of its goods and services
production, yet with marked variations between cluster sectors (Table
3.1). ICT exports accounted for a third of Finnish total exports.

Figure 3.3, depicting the trade balance in cluster products, illustrates
the dominance of telecommunications equipment in Finnish ICT
cluster trade. Despite the continuous growth in ICT cluster exports,
the value of non-telecommunications exports (e.g. computers, office
machinery, and electronic components) has remained almost constant
over time. In 1999, it represented 17 per cent of total cluster exports.
The growth in imports, in turn, depicts the dependence of the elec
tronics industry on standard components (semi-conductors), while im
ports of foreign-made telecommunications equipment are relatively
modest, and have hardly increased over the period.

The pace of growth in the Finnish electronics industry has been ex
traordinary over the 1990s. It has lead to an industrial restructuring in
the former forest and metal based economy, in which knowledge has
replaced capital, raw materials and energy as the dominant factors of
production. Dming the past decade, Finland recorded the world's
highest high-tech trade surplus (high-tech exports/imports ratio)
among indigenous high-tech producers. The share of electronics and
electrotechnical goods expOlts has almost tripled at the expense of pulp
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Figure 3.3
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and paper and metals, representing 30 per cent of total merchandise
exports in 2000 (Figure 3.4).
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Figure 3.5 Export specialisation in 1998 (RSCA index)
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Figure 3.5 depicts countries specialised in ICT exports in the GECD
area. In total ICT exports (Figure 3.5 upper), Finland falls behind
some more IT-oriented countries. However, many of the low-cost
countries are not indigenous producers of ICT, and their high share of
ICT exports owes mainly to foreign firms' exports. In telecommuni-
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cations exports, In turn, Finland has become the most specialised
country during the 1990s (Figure 3.5 lower). During the past decade,
Japan lost its lead to the two Nordic countries, which have been since
racing for the leading position.

In absolute terms, Finland accounted for 5.4 per cent of total OEeD
telecommunications equipment exports, enjoying the seventh position
in a 1998 cross-country comparison. 11

4, ICT CLUSTER SYSTEM

4.1 . Evolution

Unlike in most other European countlies, in Finland telephone net
work operation was never monopolised by the state. Initially, the
fragmented market structure was the outcome of a political decision.
At the time the first cables were being laid, in the l800s, Finland was
a Russian Grand Duchy. In order to complicate the potential seizure of
the national telephony by the Tsar, the Finnish Senate granted many
licences in telephony operation. In the 1930s, there were no less than
815 private local telephone companies. 12

Once Finland became independent, the national public telecommuni
cations operator (PTO) was established to operate the network left be
hind by the Tsar. There were several attempts throughout the decades
to nationalise the private operation in view of harmonising the infra
structure, but they were frustrated by political incoherence and scar
city in public funds. 13 Nevertheless, the threat of nationalisation
worked as an effective means of technical upgrading.

In 1921, the private companies founded the Association of Telephone
Companies aiming at administrative cooperation and joining forces in
face of the PTO, who acted as the regulatory body authorised to re
deem poorly performing operators. The Association dominated local
operation in growth centres while the PTO had monopoly over long
distance and international calls. Over the years, the Association grew
to become a powelful opponent to the PTO, giving rise to a duopolist
market structure.

In the 1970s, the Nordic Telecom Conference, consisting of the na
tional Post and Telegraph Administrations, engaged the industry in a
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research project on an automatic cross-border Nordic mobile tele
phone (NMT) network, which was going to set the foundation for con
sumer-oriented mobile communications. Based on their experience,
the Conference played an active role in initiating the Groupe Special
Mobile (GSM) in 1982, and in the design of the pan-European digital
mobile network.

The introduction of the NMT in 1981-82 made the Nordic countries
(Denmark, Finland, Norway and Sweden) the world's largest mobile
market in the early 1980s. The market, expanding at an unanticipated
rate, started to attract private operators. Private licence applications
were, however, rejected by the regulator-PTO, whose decisions
pleaded to the notion of economies of scale of a natural monopoly. As
a countermove, the Association founded in 1988 a joint venture, Ra

diolinja, to operate a private GSM network.

In fact, the dispute over the PTO's monopoly rights had its roots in the
1960s. The operative Imperial Telephone Decree of 1886 could not pro
vide an unambiguous interpretation of the statutory lights to provide
novel network services, such as data transfer, telefax and teletex. The
new Telecommunications Services Act was enacted in 1987, separating
the administrative and operational functions of the PTO, transferring the
regulatory authority to an independent body under the Ministry of
Transport and Communications. The private GSM licence application
can be still regarded as the decisive stimulus to swift deregulation and
full liberalisation of the telecommunications market, finalised in 1994.

As the winner of the regulatory battle, in 1991, Radiolinja was the first
operator in the world to launch commercial GSM services. The liber
alisation meant fundamental organisational and regulatory changes for
the PTO, which was turned into a public corporation. It started to im
prove actively its service and price efficiency and launched its GSM
service soon after Radiolinja, thus becoming among the very first to
do so in Europe. In 1994, the post and telecommunications functions
were demerged. The government started reducing its ownership and
indicated further privatisation in due course. In 1998, the name of the
company was changed to Sonera to pinpoint the change in the strate
gic focus, redirected to mobile and media services

The Finnish telecommunications equipment market also differed
from many foreign markets by allowing competition. Up until the
1980s, the market was dominated by leading foreign manufacturers,
like Siemens, Ericsson, and lIT. Attracted by the multi-operator mar
ket, they had set up production facilities in Finland. The leading re-
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source-intensive foreign companies put a pressure on the emerging
domestic industry. To illustrate, in 1970 the turnover of the Siemens
Group was EUR 2 billion - almost equalling the total Finnish State
budget of EUR 2,5 billion. 14

The seeds of the Finnish radiophone industry were planted in three
companies, Salora, Suomen Kaapelitehdas, and Valtion Siihkopaja in
the 1920s. New radio technology was typically developed on the side
lines of the main activities of fervent engineers, often under suspicion
and opposition of conservative colleagues. During a complex organ
isational evolution process, finalised in 1987, the three companies
merged under Nokia's roof.

Salora (first established in 1928) was a manufacturer of TV and radio
sets, who had a strong brand name beyond national borders and had
accumulated experience in serial production and marketing, which
proved valuable in the later mobile phone business development. The
development of radiophones, initiated in 1964, was based on pioneer
ing experiments conducted alongside core activities.

Suomen Kaapelitehdas (lit. Finnish Cable Works; founded in 1917), in
turn, was a producer of telecommunications cables. Trade with the
Soviet Union, originated during the deliveries of war indemnities, was
decisive to the development of the company's technical skills.

Valtion Siihkopaja (lit. State Electric Works; first established in 1925
as the radio laboratory of the Ministry of Defence) was founded to
strengthen national development and production of the strategic radio
technology. After the wars, the activities were industrialised and
merged with the R&D unit of the PTO. The company was renamed
Televa, and in 1976, it became a state-owned limited company serving
mostly public establishments for which it was the prime, but not ex
clusive, provider.

In 1963, the Army gave a decisive stimulus to the domestic industry
by putting out an invitation for tenders for a radiophone. This was the
first in a series of orders by which the government provoked compa
nies to exceed their capacity to meet demanding requirements in the
development of radio technology. Rather than a business opportunity,
firms regarded the order as a chance to give a physical form to the
know-how accumulated 'backstage'. Ultimately, the Army did not
have the funds to redeem the phone, but the prototypes served the bid
ding firms in developing new portable phones, some of which became
new export articles.



Figure 4.1 The evolution of the mobile communications industry

1928 1917 1925
Nordell &

Suomen Radio

Koskinen Oy
Kaapeli- laboratory

tehdas Oy Ministry of Defence

+
1945 1945

Salora Oy Valtion Sahkopaja

+,r
1962

1966 Televa

Nokia Oy

El
Exchange 1976

deve-

El 1 Ir lopment Televa Oy
,r

~
Radio- 1977

1979 tele-
Telefenno Oy.l.hone5 BMobira Oy ""OB

,r

" ... 1981...
1986 Telenokia Oy

Nokia-Mobira Oy Nokia 51%

Nokia 100%

H' .... 1983 Radiotelephones 1987

I
""0 Nokia 100%

1984
Nokia 100%

• " "
1989 1992

Nokia Mobile Phones Nokia Telecommunications

Souce: Modified from H6iki6 (1998).

In 1966, Suomen Kaapelitehdas was merged with Suomen Gummi

tehdas (lit. Finnish Rubber Works) and Nokia, a lOO-year-old wood
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grinding mill that gave its name to the new corporation. The merger
secured R&D investments in telecommunications, which was now re
garded as one of the strategic business areas of the company.

In the 1970s, it became apparent that the market was too small and re
sources too scarce for parallel development of digital exchanges in
both Televa and Nokia. Consequently, the companies combined their
R&D and marketing efforts in digital transfer technology to form a
joint venture, Telefenno, who finally, in 1982, introduced the first do
mestic digital exchange - only shortly after Ericsson, Alcate!, lIT and
Siemens. It was the first fully digital exchange installed in the whole
Europe, and thus, served in convincing the market of the domestic
competence vis-a-vis the foreign manufacturers. For years the ex
change was the most successful export article of Nokia.

In 1979, Nokia and Salora, in turn, joined their complementary re
sources. The fifty-fifty owned Mobira was set up to market and de
velop radio technology, especially the NMT terminal. The design of
the NMT standard brought the Nordic telecommunications adminis
u'ators and companies into close cooperation. While active in terminal
development, the Finnish industry was not yet able to contribute to
network specifications. Fierce pressure from the Finnish PTO's side to
engage the domestic industry in cellular exchange development finally
materialised in 1981 in the base station supplied by Mobira. In retro
spect, it turned out to be crucial in maintaining the company's position
in the emerging market.

The introduction of the NMT in 1981-82 marked t..."le start of a fast
expanding new industry. The specifications were open to promote
competition in equipment provision. No less than ten manufacturers
entered the Nordic market.

Following its vision of global mobile communications, Mobira took
substantial risks in technology development and market expansion. IS

By 1985, it had a leading position in a number of foreign markets, and
an average annual growth rate of sales at 50 per cent. Mobira allied
with established foreign actors who taught the company, among other
things, the importance of the brand - which was later going to distin
guish a Nokia from other mobile phones in the challenging consumer
market. 16

Finally in 1986-87, Finnish telecommunications know-how was or
ganised under one management when Nokia got full ownership of
both Mobira and Telefenno. In the search of rapid growth and global



presence, Nokia ran into a crisis that almost destroyed the company.
The downturn was aggravated by severe external shocks, i.e., the col
lapse of bilateral trade with Russia and the abrupt economic recession.
However, the crisis gave a stimulus to a drastic dismantling of busi
ness sectors - varying from tissue paper and rubber boots to cable ma
chines and consumer electronics - preserving exclusively the tele
communications activities (Figure 4.2). The structural changes were
coupled with an important redesign of the company's management.

At the same time, the world witnessed a wave of telecommunications
liberalisation. The boost in global demand for digital mobile equipment,
coupled with Nokia's global position built in the 1980s, saved the com
pany from a dive that would have probably destroyed the company.

Figure 4.2 The structure of Nokia's sales
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Owing to the recession hitting hard on consumer demand, it was cru
cial to dismantle the luxurious image of the portable phone. With
softer aesthetic design and user-friendlier customer interface, Nokia
invented the key to the consumer market. Since the first consumer
targeted model in 1994, Nokia has highlighted the life-style feature of
communications in its brand building - a strategy that explains an im
portant share of its breakthrough. In 2000, Nokia was the fifth most
valuable global brand. 17
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4.2. The facets of the competitive advantage

Firm strategy, structure and rivalry

Nokia dominates the ICT cluster both in size and effect. The com
pany's domestic production accounted for approximately 45 per cent
of the total cluster production value, while Nokia's share of cluster
exports amounted to 70 per cent in 1999. Nokia is not alone, though.
There are several Finnish ftrms that have important shares in global
niche markets, especially in wireless and Internet technology. Many
companies with roots deep in the Finnish cluster have attracted foreign
acquisitions (Table 4.1).

For example, Comptel has attained the world's leading pOSItion in
mediation device solutions (subscriber data management solutions for
operators). Tecnomen was the first to develop a unified messaging
system and now leads the market for enhanced network service sys
tems. In spring 2000, Iobox, one of the myriad of new technology
based start-ups, was named as one of the 100 most important compa
nies in the world by Red Herring (a technology business magazine).18

The company offers localised mobile content services over different
platforms. SSH Communications Security, F-Secure and Softstone have
established their positions in narrow but fast growing niches in the
highly fragmented data security industry. 19 In fact, network security so
lutions are becoming the backbone sector of the Finnish software in
dustry. Benefon - founded by an ex-manager of Nokia - has attacked a
global niche with analogue and GSMlGPS navigator phones. Linux is a
particular chapter in the Finnish ICT history. With its reputation as an
efficient, fast-performing and low-cost system, Linux has been sug
gested as a possible alternative to Microsoft's predominance. 20

Despite the global business environment the core activities of compa
nies, namely the headquarters and R&D, are still predominantly lo
cated in Finland.21 An established tradition in cooperation in the local
innovation system and advanced R&D activities anchor companies to
their home base.

Even though the Finnish market provides a valuable development and
test bed for Finnish firms, their actual business environment and refer
ence groups are global from the early outset. For many, domestic
competition has practically lost its effect on firm strategy.

28



Table 4,1 Some Finnish leT cluster firms in 2000

FIRM Line of business Sales, Person-
mEUR nel

DIGITAL CONTENT/PACKAGING
Sanoma-WSOY Oyj* media house 1448 10350

eQ Online Oyj* mobile brokerage services 17 173

lobox Group* (acqUirer: Terra Mobile, SPA) mobile portal na 200

WOW-Verkkobrandit Oy digital newspaper 0,20 70

Springtoys Oy mobile entertainment/platforms 0,17 40

INFRASTRUCTURE AND TERMINALS

Nokia Oy;* mobile phones and network systems 30376 58708

Tellabs Inc.* (ex. Martis Oy) (USA) network access and transfer systems 3640 8643

Teleste Oyj* access networks 92 562

Benefon Oyj mobile phones 59 377

Electrobit Oy* network equipment 37 55C

Nemo Technologies Oy network measurement tools na 40

APPLICATIONS SOFTWARE

TietoEnator Oyj* enabling solutions 1 120 9934

Tecnomen Oy;* unified messaging solutions 66 484

ComptelOyj mediation device solutions 60 426

Samlink Oy* electronic banking systems 45 243

F-Secure Oy;* secure network solutions 41 399

CCC Oy 3D software 34 40C

SSH Communications Security Oyj* secure network solutions 16 130

WapitOy enabling mobile entertainm.solutions na 100

First Hop Oy mobile access applications na na

OPERATION

Sonera Oy;* telecom and mobile operator 2057 10305

Elisa Communications Oy;* telecom operator 1244 6 161

Radiolinja OYi mobile operator 614 1058

Jippii Group Oy Internet service provider 35 387

COMPONENTS/CONTRACT MANUF.

Elcoteq Network Oyj* electronic manufacturing services 2214 9630

Perlos 0Yi* mobile phone enclosures 452 3503

NK Cables Oy (acquirer: Draka Holding, NL) communications cables 286 800

Flextronics Finland (ex. Kyrel EMS Oy)(USA) electronic manufacturing services 253 532

Aspocomp Oy;* printed circuit boards 240 2007

JOT Automation Group Oyj * industry automation 140 746

PKC Group Oyj* data transfer systems 129 730

Filtronic LK Oy (ex. LK-Products Oy)(UK) RF filters, access products, antennas 90 883

Salcomp Oy power supplies and battery charges na 650

Wecan Electronics Oyj* telecom network electronics 47 457

Savcor Coatings Oy enclosure coatings 3 90

ICT CONSULTANCY

Satama Interactive Oyj* Internet consultancy 30 414

TJ Group Oyj* Internet consultancy 29 404

Note: 'Consolidate Figures. Figures In italics are 1998 or 1999 data.
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Figure 4,3
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In 2000, there were over a hundred telecommunications operators in
Finland, many of which operated on leased network capacity. Despite
the high number of participants and fully liberal competition, the mar
ket was dominated, with equal shares, by Sonera (formerly PTO) and
the Finnet Group (the renamed Association of Telephone Companies,
established in 1921). Together they generated 95 per cent of the tele
communications service turnover. Owing to the lack of technically
and economically viable solutions, competition in the local loop has
not taken place as anticipated.

In mobile services, Sonera's main competitor Radiolinja is owned by
the largest private operator Elisa Communications. Swedish Telia has
not succeeded in eroding any significant share of the GSM market since
its entrance in 1997.22 The third national mobile service, DNA Fin
land, was launched in early 2001 by a group of private operators.

Increased heterogeneity between operators and tightening competition
in the local market has aroused friction within the Finnet Group,
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which, after the eighty-year old history, has been breaking up into
competing camps.

Finland granted UMTS licences to all four GSM operators in early
1999, being the first country to do so in the world. In the same year,
licences in digital-TV operation were granted. It is expected that the
analogue TV network could be waived by the end of 2006.

The past years have witnessed important changes in the strategies of
telephone companies. First, as the revenue from basic telephony
services is declining, operators are specifying their strengths and refo
cusing their operations. Some companies have enlarged their service
base by mergers, acquisitions, and joint ventures over traditional sec
toral boundaries. Second, as network capacity is accessible to any
service provider, network services and infrastructure provision are
separating as operator business areas. In view of declining return on
investment some operators are planning on withdrawing from network
ownership. Third, liberalisation and new business opportunities in the
global arena have motivated the largest operators to make investments
in international markets?3 They are also looking for global partners
with whom to share the uncertain future. However, for most local op
erators knowledge of and credibility in the local market remain their
core strengths on which they are going to build their customer rela
tionship management strategies also in the future.

Factor conditions

Capital resources. Liberalisation of capital markets in the 1980s has
remodelled the institutional environment of corporate finance. Firms
have access to international resources, and especially the emergence
of venture capitalists during the 1990s has opened unparalleled op
portunities for innovative technology-based start-ups to enter the mar
ket in a very early phase of product development. Successful invest
ment cases at the turn of the 2000s have boosted the amount of avail
able venture capital, which has actually become the most common
source of capital for start-ups. The share of the leT cluster of total
venture capital investments has been around 30 per cent during the
last few years (see Ronkko in this volume).

The improved accessibility of capital has drawn more professional and
growth-oriented entrepreneurs into the field. Respectively, investors
are more field-specialised due to the increased number of funds and
investment companies. As a result, start-up enterprises have become
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more ambitious with greatly improved potential for a successful inter
national launch.

The availability of venture capital has reshaped the role of public risk
funding, traditionally the prime resource for risky enterprises. There
have become new kinds of investment syndicates where the public
sector carries part of the technology risk and a venture capitalist
shares the commercial risk of an enterprise.

The strong growth in the capital market has been one of the most
noteworthy contributors to the ICT cluster's growth and increased
versatility. In fact, a phenomenon like Nokia would not have been
possible for a small country like Finland without foreign capital in
vestments. Foreign ownership (around 90% in Nokia) shares risk in a
country that is increasingly dependent on the unsettled ICT sector.

R&D intensity and organisation. In contrast to the aECD average,
R&D expenditure as a share of GDP has been lising continuously in
Finland since the early 1980s (Figure 4.6 on page 40). Increasing in
vestment in R&D has reflected the purposeful orientation in technol
ogy policy adopted in the 1980s, and which was accentuated in 1996
by the government's additional appropriations for research (see the
sub-section Government on page 38). Nevertheless, the share of public
sector investments has fallen from 40 to 30 per cent over the 1990s
owing to intensive growth in private input.

In 1997, Finland had the highest share of private ICT-related R&D in
total manufacturing R&D in the aECD (Figure 4.4). In fact, between
1991 and 1997, Finland turned from a below-average investor into the
leader. The share of the electronics industry is two-thirds of total pri
vate R&D expenditure, of which Nokia alone accounts for an esti
mated 40-50 per cent.

Intensified investment in ICT-related R&D generated an average an
nual growth rate of 42 per cent in ICT patents between 1992 and
1998.24 Almost 30 per cent of the patents granted to Finland in the
USA were in ICT, which was the highest ICT patent share in the
aECD in 1998.

During the 1990s, a number of multinational ICT manufacturers (e.g.
ICL, IBM, Siemens, Hewlett Packard and Ericsson) have extended
their R&D activities in Finland. Some are also seeking intensified co
operation with local firms by establishing development forums. 25 Fin
nish-based R&D units have become strategic knowledge centres, which



Figure 4,4 leT-related R&D input and output measures
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supply the multinationals with information on new communications
technologies.26 The hare of foreign affiliates in leT-related R&D,
however, is not significant as compared to domestic cxpenditure.27

Finland has remained the main R&D base also for Nokia despite its
network of 52 research centres in 14 countries. An estimated 60 per
cent of the company's R&D input are spent in Finland?8

Education. The critical factor in the development of the cluster is the
scarce supply of skilled labour. There is a structural mismatch in
available skills not only on the macro level but also within the cluster,
notably in the software industry, owing to the fast pace of technologi
cal development.

There are 12 postgraduate schools providing education in information
technology, in which enrolment has been on an extensive rise (see the
sub-section Government). It has proved, however, difficult to increase
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intake without lowering the level of standard. In the lower-level
schools, natural sciences fail to inspire the new generation to a suffi
cient extent. Indeed, industry representatives are campaigning in
schools for the image of the industry to contribute to a better match in
the future demand for and supply of skilled employees.

As it seems that the demand for skilled labour will be increasingly dif
ficult to satisfy with domestic supply, certain universities providing
education in ICT have started to offer programmes tailored for foreign
students. Moreover, the universities together with the industry have
taken the initiative to establish an ICT-oriented university exclusively
for foreign students to attract new employees to Finland. Nevertheless,
there are little means to commit foreign graduates to work for the
benefit of Finnish companies.

Demand conditions

Since 1996, Finland has been the leader in mobile penetration. In
1998, mobile subscribers outnumbered wired subscribers. Sixty per
cent of households have both terminals, while 20 per cent of them rely
solely on mobile communications. Furthermore, mobile phone re
placements have exceeded the number of new subscriptions.

Consequently, the share of fixed communications of operator turnover
is declining at the expense of mobile communications - from 99,7 per
cent to 40 per cent between 1991 and 1999.29 However, the rapid in
crease of ISDN subscriptions, due to growing Internet penetration, has
supported the demand for fixed line services. Finland ranked number
one in Internet host penetration rate, by 121 per 1000 inhabitants in
1999.30

Since the liberalisation in 1994, the general telecommunications price
level has declined about 25 per cent in real terms. 31 Even though Fin
land has lost ground in its relative price efficiency in GECD compari
son - at its highest in the mid-1990s - it was still leading in lowest
pricing in data (including Internet) and digital mobile services in
1998.32 Low pricing - together with the introduction of cheaper port
able phones replacing auto phones - were major factors behind the
breakthrough of consumer mobile communications in the mid-1990s.

The enthusiasm of the Finns in adopting the mobile phone has been
explained by the technology-oriented nature of the people. After the
global breakthrough of Nokia and Sonera, Finns seem to have adopted
mobile phones as a national symbol. All the same, the home market



has provided technology developers a fruitful ground to experiment
future products and services.

For example, in the early 1990s, Nokia took advantage of the ad
vanced home market to develop consumer-oriented terminals. New
models were designed to reflect individual life-styles, and consumer
aspirations were investigated in polls - an innovation soon imitated by
competitors. Today, the Finnish market (less than two per cent of
Nokia's total revenue) has lost its importance in terms of revenue, but
the market still serves as an important laboratory anticipating future
trends in foreign markets.

In the early days' business-to-business market, domestic operators
provided home base advantage for the emerging equipment industry in
the form of sophisticated customers. Creative co-operation with the
PTO climaxed in the NMT project. The co-operation with Radiolinja,
in turn, produced the first GSM network in the world, which served as
an important promotional case for Nokia in the eve of market explo
sion. Today, despite fIrms' global networks, this home base advantage
has lost little of its importance. Finnish operators, among the most ad
vanced in technology development, engage actively in R&D co
operation with equipment manufacturers.

Supporting and related industries

Since the mid-1990s, the structure of the ICT cluster has reached suf
fIcient scale and scope to support competitive global operation. The
domestic supporting sector has evolved to become very specialised
for the needs of the original ICT equipment manufacturers (OEM).
The growth in production volume and in the share of outsourcing, to
gether with increasingly sophisticated needs of customers have gener
ated an ever growing number of new suppliers. By the same token,
established firms have refined their products to meet the specific
needs of telecommunications growth companies.

The Finnish supplier sector has focused on highly customised inputs
while in standard components - requiring large scale and effective
distribution channels - Finnish OEMs rely on imports.33 Special com
petence lies in contract manufacturing of parts and components (e.g.
ASIC, rf-filters, printed circuit board production and surface mounting
technology, hybrid circuits, silicon wafers), electronic manufacturing
services (EMS), automation and precision mouldings.
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Increased oursourcing has been coupled with intensified co-operation
and long-term commitment. Increased technological complexity and
pace of change together with shortening product life cycles have com
pelled firms to closer interaction and shared risk-taking. Strategic
partnering aims at increasing value added from vertical relationships,
which is attainable by taking advantage of supplier expertise in prod
uct design and development. Indeed, close vertical co-operation is a
major factor contributing to innovation and firm upgrading. Not sm
prisingly, these kinds of relationships are more common in the prox
imity of the OEM than in the lower tiers of the production network,
where supplier relationships still have more traditional features of
standard outsourcing.

An exemplary case illustrating the change in the production paradigm
- from hierarchies to networks of specialised companies - is the rap
idly increased role of EMS companies betwt:cn the OEM and comp 
nenl uppli rs. 34 Their service may include omplete production proc
ess, from component sourcing and production design to production,
testing and delivery to the customer's distribution channels. The OEM
does not necessarily need to take in the end product at all. Companies
have expanded not only organically but also by acquiring manufac
turing works of their customers.

Many supplier relationships have been stretched to OEMs' foreign mar
kets. Suppliers' global presence has become increasingly important for
efficient outsourcing. This has created not only great growth opportuni
ties but also challenges for relatively small Finnish firms since foreign
investments can not rely solely on one customer relationship.

Owing to the generic nature of ICT the key industries have a variety
of related industries producing complementary products for the in
frastructure. The industries with the most promising prospects are
those able to convert their service products into digital form (Figure
2.3 above). Companies utilising ICT infrastructme as a distribution
channel can be loosely referred to as 'content providers'. Digital con
tent provision includes not only content creation but also 'packaging',
i.e., combining and tailOling contents and services for various target
groups and digital channels.

According to an estimate, there were over 300 companies engaged in
the provision of digital content in 1999.35 Figme 4.5 exhibits the range
of related activities and their respective weights in the total turnover.
The Figure provides, however, a limited perspective on the full scale
and scope of content provision.



Figure 4,5 The scope of digital media activities in Finland in 1998 (EUR 120
million)
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Indeed, non-fixed definitions and backward statistical classifications
severely complicate economic valuation of digital content production,
which ranges from transaction and information services to education
and entertainment. Companies in the field vary from established con
tent producers (e.g. media houses) and service businesses (e.g. banks
and travel agencies) to Internet pure plays (e.g. portals). The expand
ing number of services provided via the network by different occupa
tional groups (e.g. in health care and education) is expanding and fur
ther complicating the definition of the content industry.
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Industrial digital content provision is in its early phase of evolution in
Finland. To date, the development has been largely technology-driven.
On the one hand, it takes time for dominant content producers, i.e.
media houses, to redirect their production processes to fully exploit
the possibilities provided by new digital distribution channels. On the
other hand, small producers lack the resources to create potential 'kil
ler applications'.36 All the same, digital media production technologies
and user-friendly media terminals are still in their infancy. Moreover,
management of copyrights in the digital environment still lack work
able solutions.

To be sure, there are numerous signs of an emerging industry, but in
novative enterprises still often lack the skills crucial in professional
business development and large-scale market penetration. For exam
ple, in 1999, there was a group of some fifty firms involved in games
and entertainment software production, generating EUR 10-12 mil
lion. Despite their advanced technological skills, this group still oper
ates on the fringe of the software sector, lacking sectoral concentration
and volume. 3

? However, technology leadership and new business
models enabled by the Internet (digital mass distribution) provide new
opportunities for the Finnish digital entertainment industry.

Rapid change in age-old operational models is causing friction be
tween actors in different phases of the value chain. The tension stems
largely from the uncertainty about the roles and power relations of the
traditional players (e.g. media, operators, and equipment providers) in
new value chain processes, in which valuable access to the end-user is
at stake.38 In spite of - or rather - because of the restructuring of the
operational models, actors in different sectors are busy networking
across borders.

For example, Nokia offers tools and support for entertainment service
providers - totalling thousands registered world wide - in an open
virtual forum to develop mobile content applications compatible with
Nokia's equipment. Equivalently, operators ally with content provid
ers, most notably with media houses, who lack their own digital dis
tribution channel.

Government

After an era of interventionist policy-orientation in the 1960s -70s, the
1980s marked a change in the Finnish government's approach in eco
nomic and industrial policy. Public ownership and the regulatory
framework were seen in new, more liberal light. The intertwining of



technology, science and the economy was regarded as the prime driver
of societal change necessary in opening international markets. The
idea was communicated by the adoption of the concept of the national
innovation system in the policy outline.

The cluster approach was introduced in Finland by the cluster study co
ordinated by ETLA in the early 1990s.39 The approach dominated the
design of the policy guidelines outlined in 1993 in the White Paper
(National Industrial Strategy) by the Ministry of Trade and Industry.
The central message for policy makers was that all government actions
have implications for national competitiveness. Therefore, economic
and industlial policy design needs to be considered from an extended
perspective, beyond sectoral ministries' administrative borderlines. In
deed, the cluster model gave a stimulus for constructing novel forums
for interaction and co-ordination between the parties concerned: minis
tries, public and private research units, companies, and relevant users.

However, rather than providing a new radical method in industrial
policy, the study served to convince policymakers of the relevance of
the policy direction adopted in the 1980s in Finland. It served in clari
fying the new role of the government as the creator of favourable
framework conditions.

The cluster approach has been clearly reflected in subsequent govern
ment actions emphasising inter-organisational co-operation as well as
accumulation and transfer of know-how. Implementation of govern
ment policies is now considered through policies concerning technol
ogy, education and competition policies, the core of the new Finnish
industrial policy.

Technology policy. Dating back to the 1970s, the statutory separation
between science and industry was terminated by the change in indus
trial policy orientation in the 1980s. The crucial role of science in
technological development was recognised and, consequently, science
policy was intertwined with technology policy in the newly estab
lished Council of Science and Technology, which co-ordinated the co
operation between the Ministries of Education, and of Trade and In
dustry. The new orientation in technology policy was also witnessed
by the foundation of the National Technology Agency (Tekes) in 1983,
which became the main executor of technology policy.

The new industrial policy was expressed in, e.g., continuous growth in
R&D as a share of GDP. Between 1985 and 1999, the share doubled
reaching EUR 3.75 billion at the end of the period, and representing
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Figure 4,6
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The turning point in R&D intensity in 1996 reflects the government's
decision to increase systematically R&D funding in line with the
White Paper (Figure 4.6). The target for the years 2001-2004 is to in
crease the funding in line with the GDP growth rate. The share of
public R&D funding was stipulated at 40 per cent, but due to intense
growth in the private share, it has remained at 30 per cent. The first
additional appropriation for research, totalling EUR 540 million be
tween 1997 and 1999, went contrary to the trend towards significant
downsizing of general public expenditure which accompanied the se
vere depression.

The allocation of additional funds was made with specific attention be
ing paid to cross-sectoral diffusion of knowledge. Thus, a share of these
funds was directed to sectoral ministries' cluster programmes. Despite
the fact that the lCT industry was not among the selected sectors for
cluster-specific programmes, due to the good coverage of contemporary
lCT-related programmes, the injection of additional R&D resources was
allocated to the cluster through the other channels (Figure 4.7).40
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Figure 4.7 Breakdown of allotment of additional appropriations for research.
1997-1999 EUR 540 million. by source of funds
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Source: Sitra - Finnish National Fund for Research and Development (2000).

Note: vn refers to the Technical Research Centre and Tekes denotes the National Technology
Agency.

The convergence of leT technologies and global competltlon has
meant that public funding has had to be redirected away from a tech
nology orientation (beginning of the innovation chain) towards a mar
ket orientation (end of the chain). The new approach has given rise,
for example, to a series of digital media technology programmes,
which, contrary to established technology-oriented practice, have allo
cated R&D funding also to service development. This has supported
the creation of export-oriented digital content service production.41

Indeed, as the co-ordinator and part-financier of technology pro
grammes, Tekes has assumed the role of a facilitator in digital media
business development. It has created networks between firms, venture
capitalists, universities, and research institutes that have been impor
tant in the infant industry development and internationalisation.42
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Competition policy. The regulatory approach in telecommunications
policy is based on pro-competitive policies, light handed regulation
and technology-neutral competition. The market is subject to general
competition and consumer protection legislation. The telecommunica
tions authorities pursue minimum interference policy, intervening
mainly in cases of insufficient competition. The approach is less inter
ventionist than in many other GECD countries. Some mandatory EU
requirements have been enforced in Finland rather reluctantly, as they
are considered to go against the liberal functioning of markets.43

Despite the policy objective of enhancing high speed transmission ca
pacity in Finland, the government decided in 2000 - unlike in Sweden
- not to engage in direct infrastructure provision, to insure technology
neutrality and free functioning of the market. In line with the liberal
policy principles, Finland granted the third-generation mobile network
licences free of charge in comparative tendering, being among the few
countries to date to support free distribution of new technology. The
licence does not restrict the choice of the third generation technology
standard.

By mandate from Parliament, the government intends to withdraw
from the telecommunications business. However, there has been some
political debate as to the share the state should ideally retain in this
nationally important sector.

Education policy. The rapid growth of the electronics industry has
exhausted the resources of available skilled labour. The government
has reacted by increasing openings in higher education institutions.
Between 1993-98, the total intake in universities nearly doubled, and
in polytechnics it nearly tripled. In early 1998, the government
adopted a programme aimed at increasing further education in the in
formation industry fields between 1998-2002.

Despite the sizeable growth in enrolment, growth in educational re
sources in science universities has been stagnant over the period (Fig
ure 4.8). In fact, Finland ranked 14th - well below the GECD average
- in the comparison on expenditure per student at the tertiary level in
1997.44



Figure 4.8 Number of educational staff and students (left) and real budget
funding (MEUR, right) in science universities 1990-1999
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Coincidental factors

The turn of the 1990s contained several external incidents with sig
nificant repercussions on the Finnish ICT cluster without which, it is
fair to say, the average 30 per cent annual growth rate of the electron
ics industry would not have materialised.

Following the agreements within the EU and the WTG, the tradition
ally monopolistic telecommunications equipment and service markets
were gradually liberalised. The opening of the East European market
gave an additional boost to demand for mobile equipment. The effects
of liberalisation were momentous. Between 1990-98, the value of
GECD exports of telecommunications equipment grew by a multiple
of some 2.5, reaching USD 110 billion at the end of the period.45 Cor
respondingly, 96 per cent of the GECD market, as measured by tele
communications revenue, was open to competition by the beginning
of 1999.46
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In contrast, the collapse of the Soviet Union, together with the severe
recession in Finland, severely hit ICT cluster demand in the early
1990s. Without the counterbalancing effects of market liberalisation,
Finland's path to economic recovery would have been somewhat dif
ferent.

5. ICT CLUSTER DYNAMICS

The Finnish ICT cluster has been evolving for over hundred years.
The cluster as we see it today looks like a product of a master plan in
industrial policy: a vigorous innovation system with high national
competitive advantage. It is, however, an outcome of a dynamic self
reinforcing process in which coincidental factors have not played the
least consequential role.

In order to get a grasp on the factors behind the ICT cluster develop
ment, the most influential dynamic linkages between the factors of
competitive advantage will be analysed within the framework sug
gested in Section 2.1. It is obvious that the effects of single factors on
the system are ambiguous and arguable, but the framework provides
some systematics in the analysis.

5.1. Government as a catalyst for industry development

In retrospect, it can be argued that among the most influential factors
affecting cluster development relate to those government decisions
that have promoted a competitive market structure. This is naturally
not to downplay the effects of the reoriented technology policy
adopted in the 1980s (described in Section 4.2). However, the regula
tory view on the ICT cluster evolution provides an illustrative per
spective on the functioning of the cluster mechanism.

The foundation of the developed telephony infrastructure was laid al
ready in the 19th century (see Section 4.1). The dispersed telephony
market structure originated from the Finnish Senate's objective to de
fend sovereignty in telecommunications under the Tsar's reign.
Moreover, the division of ownership between public and private com
panies promoted technical improvement of the infrastructure and cre
ated preconditions for equitable competition in the later (1994) liber
alised market.
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Furthermore, the multi-operator market, coupled with another local
peculiarity, i.e., free equipment supply, provided a multidimensional
upgrading mechanism for the emerging equipment industry. Vis-a-vis
foreign supply, domestic firms had to catch up with foreign competi
tors on leading technology. In addition, the variety of competing tech
nologies available developed operators' skills in interface technology,
and thus, made them sophisticated customers for manufacturers in
technology development.

On the local level, in turn, the existence of independent local actors
(i.e. Suomen Kaapelitehdas, Salora and Valtion Sahkopaja) generated
complementary skills that, combined in alliances, joint ventures, and
mergers, gave a boost to the technological development that would not
probably have taken place in a more monopolistic market structure.
For example, without the joint venture of Televa and Nokia, the crea
tion of the vital digital exchange would hardly have succeeded. By the
same token, Mobira, the joint venture of Nokia and Salora, contrib
uted critically to the timely launch of the first NMT terminal, and to
its swift and successful export market penetration.

Government bodies played the role of a demanding customer. First,
domestic firms with incubating know-how on radio technology got the
required motive to come out with physical products, which ultimately
served as prototypes of exportables.

Later, the public sector in the role of the Telecommunications Ad
ministrator initiated, together with the other Nordic administrators, the
creation of a competitive cross-border mobile market. The industry,
engaged in the standard development, got a valuable first-mover ad
vantage in the new market. The Nordic standard spread widely in
Europe and Asia in the 1980s-90s. To contrast, the national champions
in Italy, France, and Germany developed their own technologies with
local administrations with meagre results: the delayed and poorly
functioning services failed to attract users in their home markets, nei
ther was there any success in export markets.

In the 1980s, among the first in the world, the gradual dismantling of
regulatory restraints of telecommunications service provision was
started. The decisive stimulus for liberalisation came from the private
sector, who required a stake of the state monopoly business.

Competition stimulated rapid penetration of mobile services. For the
Finnish equipment industry, the delivery of the network for' Radio
linja, the first GSM operator in the world, was a reference that lifted it
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to the international stage. In the subsequent international wave of lib
eralisation, Nokia was well equipped to take off.

Had there been no competitive pressure, the PTO would have post
poned the introduction of a new digital mobile network, since there
were still important profits to be reaped from the analogue NMT net
work investments. Similarly, had the second NMT licence for the pri
vate sector been granted in the 1980s, it would have severely post
poned Finland's transition to digital technology.47

Apparently, there was a pinch of good luck, rather than well-thought
out policies behind the perfect tinting of liberalisation, the implica
tions of which were momentous. The Finnish telecommunications
sector got a head start in the exploding GSM market, and its stimulus
was substantial in supporting the revival and restructuring of the
economy.

5.2. Government as a facilitator of clustering

The emergence of the Finnish ICT cluster is an outcome of multidi
mensional dynamic interaction within the innovation system. The role
of the government in the system has varied over time according to the
emphasis prevailing in industrial policy. The focus has fluctuated from
the post-war foundation of the basic structure for scientific, educa
tional and technological activities, to interventionism in the 1960s
hindering interaction between science and industry, and finally in the
1980s, to gradual integration of science and technology in policy de
sign to improve total productivity and national competitiveness. Along
with globalisation, though, national policy started to lose its effective
ness, and the appropriate role of government had to be redefined.48

The Government White Paper of 1993 was shaped on the basis of the
cluster approach, which served in clarifying the role of the govern
ment as the creator of favourable framework conditions. Following the
modern doctrine of industrial policy the government has assumed the
role of a facilitator and co-ordinator. The setting for industrial policy
design is characterised by intensive and informal communication be
tween the government, the industry, academia and the labour market.
The system is based on a shared view of the policy objectives and
tools - excluding subsidies or other direct supports.

This interaction has been institutionalised in the Council of Science
and Technology. Chaired by the Prime Minister and represented by
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the key participants it has high status in the industrial policy system,
and as such it is uncommon in the international stage. Industrial asso
ciations acting as influential intermediates between the industry and
the public sector, are another institution with a salient role in the Fin
nish policy arena.

Through continuous communication the government sensitises itself
to the changes in economic and technological environments. In a
globalising society, as suggested by Castells (1996), instead of plan
ning and controlling, modern industrial policy needs to adapt to the
shift in decision making from public institutions to the networks of
actors.49 This shift is best dealt with by creating favourable conditions
for straightforward interaction between the parties concerned.

The major tool in cluster-policy implementation was the government's
additional appropriation for research, totalling EUR 540 million (see
Section 4.2). The evaluation report of Sitra (2000) of the effects of the
additional appropriation concluded that the cluster-oriented research
funding had been "highly successful".5o The policy tool, as noted in
the report, has had perceivable positive impacts on private research
investments and on growth in both productivity and employment,
arising from intensified R&D activity.

Further, the report underlines the increase in networking - between
the industry and the science, and between large firms and SMEs 
which is "internationally recognised as one of Finland's strong points
and has shown marked improvement over the past two decades" (Sitra
2000, p. 47). Indeed, the share of all Finnish firms with co-operation ar
rangements with universities or the government was 40 per cent, the
second highest in the GECD, in 1996-1996.51 Yet, as the report em
phasised, the full effect of the funding will be manifested over the
years to come.

5.3. Exceptional home base demand

The high penetration rate as well as swift adoption of new products
and services have provided both the manufacturing industry and serv
ice providers a home-based advantage through trend-anticipating de
mand. To note, however, the demand conditions have been largely
shaped by favourable impacts from the public sector.

Initially, the public decision to allow for a number of operators set the
basis for exceptional demand conditions for equipment manufacturing.
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Operators developed into sophisticated customers through the variety
of competing technologies, and as such contributed to the industry de
velopment over time. The PTO's pressure on the 'reluctant' industry
to develop the first cellular exchange, critical in the later conquest of
international market shares, was one indication of the advanced cus
tomer sector.

Another vital customer segment was the public institutions using
closed networks. The public authorities (notably the Army and the na
tional railways) put out invitations for tenders for advanced equipment
spurring companies for innovation. Public demand for germinating ra
dio technology know-how was crucial in bringing forth physical prod
ucts, with which export markets were later penetrated. Private users of
closed networks (taxis, shipping and transport companies, industrial
plants) played also a role in testing and developing new applications
of radio technology.

The turning point in the mobile history was the introduction of the
NMT that made the Nordic market the largest in the world (60-70 per
cent of worldwide subscriptions) in 1982-83.52 The home market ad
vantage spurred Mobira to achieve an average 50 per cent annual
growth rate between 1982 and 1987, during which time the share of
exports in company sales rose from 50 to 75 per cent.53

The breakthrough of mobile telecommunications in the consumer
market was fuelled by price cuts induced by competition, as well as by
consumer-friendlier and cheaper handportables.54 An additional boost
was given by the increasing supply of value-added services that were
swiftly adopted by consumers as a natural extension of digital com
munications.

5.4. Firm upgrading through interaction

Finnish leT activities center heavily upon one core company, Nokia,
which accounts for almost a half of the cluster's sales. A great major
ity of firms in the electrotechnic sector and many firms in other sup
porting industries are part of Nokia's multi-layered network.

The origins of the 'networked Nokia' are in the 1980s, when the com
pany had to look for outsourcing to manage growth. Over the 1990s,
interaction with suppliers has moved toward increased joint develop
ment of products and processes, simultaneously with Nokia's intensi
fied concentration on its core competence areas. At present, Nokia is
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extending its supplier co-operation to R&D activities, which is a sign
of its moving to the next generation in supplier relationships. Com
pared to other leading manufacturers, Nokia has led the way in devel
oping supplier relationships, which has contributed to its superior per
formance.

Not only has the company been able to assign an important amount of
new business to the supporting industries, it has also importantly con
tributed to general industry upgrading through collaboration. General
improvement has materialised in, e.g., fIrms' product development
and streamlined operative processes. However, despite the two-digit
growth rates of supplier firms, their relative size is still small as con
trasted to the demand volumes of the head company, which results in
many cases in high dependency rates.

As a global player, Nokia has acted as a transmitter of market infor
mation to its suppliers, and as such, it has been effective as a reference
for a number of companies in extending their customer base abroad. 55

Firms have also extended to an increasing extent their operations to
foreign markets in the footsteps of Nokia. Despite the many chal
lenges firms are likely to encounter in global markets, internationali
sation with the key customer has provided some security over the ini
tial phase.

The stream of beneficial effects in network relationships has by no
means been unilateral. Despite Nokia's global manufacturing net
works, the advanced know-how and established supplier relationships
in the country of origin have not lost their importance; they have
nailed an important share of the company's product development ac
tivities in Finland. The supporting industry has been able to respond
quickly to the increasing demands of the global customer, especially
regarding the variety of advanced customised products.

The advanced digital communications infrastructure together with the
dynamic cluster environment has nurtured the swift emergence of
companies operating in the motley industry of applications software
and content production. As these services are necessary in boosting
demand for infrastructure, the actors concerned - Nokia and Sonera
most obviously - are actively co-operating with service developers,
for whom, in turn, venturing with established actors enhances the odds
of successful innovations and their global distribution.
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5,5, Abundant capital, scarce human resources

The central factor behind the Finnish ICT cluster development, highly
qualified employees, started to show signals of exhaustion in the latter
half of the 1990s. The sustained lack of employees has compelled
firms to look for overseas labour markets, and to locate R&D activi
ties abroad. While the government is struggling to improve the supply
of labour, there are doubts whether the resources directed to this goal
are sufficient and efficiently distributed.

The liberalisation and the consequent growth of the capital market
have been among the most noteworthy contributors to the ICT clus
ter's growth. Rapid growth in private venture capital supply has in
creased the scale and scope of the cluster's firm base. For growth
companies open capital markets have provided market-based risk
funding non-existent only a decade ago. Cases like Nokia, with 90 per
cent of shares held abroad, would not have been possible without for
eign capital. Foreign ownership has shared the risk of a small econ
omy dependent on an unsettled and funds-consuming industry.

Further, the development of the capital market has enabled, in the
form of stock options, the creation of new tools for employee compen
sation and motivation, which have served especially start-up compa
nies with limited liquidity.

Moreover, the newly emerged venture capitalists represent 'intellec
tual capital' for small technology-based companies with limited
managerial skills, which has greatly improved the potential of success
ful international launches at an early phase of business development.
The availability of private venture capital has reshaped the role of the
public sector in lisk funding, traditionally the prime resource for risky
enterprises.

5.6. Worldwide liberalisation - perfectly timed for Finland

The 1990s witnessed intensifying liberalisation of world trade with
powerful implications on the telecommunications sector. First, the en
trance of new operators generated new demand for infrastructure, and
second, the increased number of operators induced growth in mobile
service demand stimulating the demand of terminals and additional
network capacity.56
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In Finland, the 1990s began with severe economic shocks brought
about by the recession and the collapse of trade with the Soviet Union.
In Nokia, the previous decade had been a period of expansion and in
ternationalisation of the new business sector in the telecorrununica
tions industry. However, towards the end of the 1980s the company
ran into an organisational crisis, which, coupled with the external eco
nomic shocks, nearly destroyed the business.

Yet, the preconditions for a take-off, developed over several decades,
were in place in Nokia. With redefmed strategies and proficient man
agement, the company was able to grasp the opportunity opened up by
the liberalised global market place. The European GSM standard met
unanticipated success in third countries, providing the Nordic players a
first-mover advantage. The successful take-off not only saved the com
pany, but it also set off a fundamental restructuring of the economy.

Radiolinja's licence application was perfectly, but not calculatedly,
timed in the eve of the opening of the global market. The first GSM
network in the world, operated by Radiolinja and supplied by Nokia,
put Finnish telecommunications on the global stage in 1991. The inci
dent promoted the image of Nokia among new mobile operators ap
pearing around the world in opening markets.

In retrospect, it is astonishing that the political dispute stirred up by
Radiolinja's licence application in 1988 did not arouse any industrial
policy considerations. Instead of foreseeing the stimulating effect
competition was going to have on the market, the focus of politicians
was primarily on ideological issues and on the economic justification
of parallel networks in a small economy.57 Admittedly, anticipation of
the dynamic restructuring process (both within Nokia and between
other actors of the cluster system) required for the take-off would have
called for a sixth sense.

6. ICT CLUSTER PROSPECTS

6.1. Competition - the next generation

The future of the Finnish leT cluster is linked to the development of
the global market. Its present market position is at stake as the world
moves over to the third generation of mobile communications tech-
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nology. In the eve of the opening of the global mass market of mobile
multimedia services, the global leT sector is perplexed by many is
sues that, at the end of the day, may have important implications on
the global market development and structure.

High-speed data transfer together with increased user volumes, envis
aged in third generation mobile markets, require sizeable investments
in new capacity. Operators wishing to keep track of the market devel
opment and grasp new cash flows have little choices but to invest in
next generation technology. UMTS is one of the major third genera
tion mobile communications systems being developed within the
framework, defined by the ITU (International Telecommunication
Union).

The challenge of this major undertaking has been scaled up by spec
trum licence fees collected by some national governments. Licence
charges reached unexpectedly high levels in auctions in some Euro
pean countries, most notably in Germany (EUR 50 billion), the UK
(BUR 39 billion), and Italy (EUR 12 billion), while in Asia-Pacific
markets licences have been charged moderate, if any fees at all. The
US authorities, in turn, have only recently initiated the process of
freeing the spectrum occupied by a number of organisations. The
spectrum auction is scheduled for 2002.

Total licence costs paid in Europe have risen to EUR 130 billion. The
major share of the charges has been carried by the major European op
erators (British Telecom, Deutsche Telecom, France Telecom, Telef6nica
of Spain and Vodafone of the UK). Sonera is taking part in the European
UMTS construction project through participation in UMTS licences
granted in Germany, Italy, Spain, and Norway. The price paid for the
licences totals almost EUR 12 billion, of which the share of the Ger
man licence accounts for over 70 per cent. In Finland the licence was
gained free of charge.

Estimates of the funds required in the construction of the UMTS net
work in the European region vary around EUR 140 billion. These es
timates exclude, e.g., other operator investments in infrastructure and
service development as well as terminal subsidies, which represent an
important but resource-consuming part of operator marketing strate
gies in many countries.

There have been serious concerns about the possible debilitating re
percussions of the tax-like charges on the competitiveness of the
European telecommunications sector. The price and variety of serv-



ices, user rates, and the economic health of licensees are at stake ac
cording to many observers. Recently, the European Commission
stepped forward to question the conditions under which operators are
expected to construct the infrastructure.

There is speculation on the possible final payers of the tax levied on
UMTS technology. They may include content and application provid
ers who will be charged by operators for the right to deliver services
in the network, or consumers of the end services, or finally, users of
services in other market segments (cross-subsidisation). In these cir
cumstances, there is a risk that licence fees will hold back the supply
of and/or demand for UTMS services, and consequently, slow down
the development of the European market - with repercussions to the
manufacturing industry.

But, there is no unanimity between analysts on the possibility of operators
to pass on licence costs to service prices. According to some observers,58
there will not be a 'split Europe', in which a service price disparity be
tween high-fee and low-fee markets would prevail. End-user demand, as
maintained by the view, will set prices, which are a function of a whole
set of market determinants (such as the level of competition and prevail
ing price levels in a market) rather than of the sunk cost of a licence fee.

There is also a chance that alternative technologies, free of the tax
burden, will gain superior popularity in transferring next generation
services. WLAN (Wireless Local Area Network) and boosted GSM
networks (GPRS) will be also able to provide third generation services
at lighter total investment costs.

Indeed, some critics have questioned the value added of heavy UMTS
infrastructure investments altogether. Not all third generation licences
require investments in telecommunications-based UMTS technology.
In these cases, operators may choose among two approaches to pro
vide wireless Internet services. The Internet-based solution connects
wireless terminals to the network via Internet Protocol (IP) ('the US
approach'), while stepwise upgrading of the GSM network leads ulti
mately to UMTS ('the European approach'). In practice, however, the
two solutions will be mostly complementary in providing user access
to services. Finally, however, competing technologies will serve as an
impediment to full scale reimbursing of licence costs in UMTS-based
services. For all these reasons, to note, many operators do not confine
themselves to one technology only.
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Concerns about the economic justification of heavy UMTS invest
ments have not been raised only in the context of competing technolo
gies. The development of the fourth generation technology is already
under way, too. Indeed, Japanese NIT DoCoMo has announced its
intention to launch fourth generation services no later than in 2006.

Problems related to UMTS have provided an opportunity for informa
tion technology (IT) companies, such as Cisco and 3Com supplying IP
based network solutions, to extend their client base to traditional op
erators. Irrespective of third generation network standard, however, IT
companies will, at any rate, penetrate the market that has been, up un
til recently, exclusive to mobile equipment manufacturers.

Having been considered primarily as a European solution, UMTS
strengthened its status in the global standard race when, in late 2000,
two large North American mobile operators, AT&T and Rogers Wire
less Communications, chose to change standard to advance the third
generation communications system through investments in the GSM
standard. It was followed suite by operators in the three largest South
American markets (Brazil, Mexico and Argentina). This turn of events
marks significant future prospects for UMTS network and terminal
vendors in the Americas.

Deteriorated financial positions coupled with uncertain future reve
nues of licence-winning operators have had a negative impact on their
credit ratings. Operators with their market valuations plummeting may
have difficulties in finding financiers for their investments, the pay
back period of which will be sllbject to uncertain market conditions.
Consequently, equipment vendors may have to carry part of the risk in
the form of customer credits. In fact, favourable customer credit ar
rangements, including acceptance of future operator revenues and
shares of equity, are likely to play an increasingly impOltant competitive
weapon in the tightening competition for UMTS network deals.

Hence, the future of manufacturers reminds of a two-edged sword. On
the one side, there are tremendous sales opportunities: there will be
over 100 UMTS licences allocated by the end of 2001. But on the
other side, there are leveraged customers whose risky future they may
have to share to get stakes in the business. By early 2001, many ven
dors had already reported deteriorated profitability and decelerated
sales growth, and some had seen their credit ratings reviewed or
downgraded. Nokia, on the contrary, has succeeded in maintaining
strong financial performance and grasping larger market shares.



All things considered, demanding operator business conditions are
likely to promote further the consolidation of the market, initiated in
the late 1990s. Analysts are anticipating consolidation in the manu
facturing sector, too, as decreasing market valuations are making
companies increasingly disposed to acquisitions.

The launch of the third generation mobile technology will erase many
of the early-mover advantages the Nordic companies got in the second
generation (GSM) technology. Japan, who issued the spectrums free
of charge, will have a second chance to take over the mobile market
dominance, once unintentionally conceded to the Nordic countries.
Indeed, the Nordic equipment manufacturers were able to create their
competencies without any pressure from the Japanese manufacturers
who lost interest in the GSM standard in the absence of home market
demand. However, since the third generation communications will
build largely on GSM technology, competence gained in the second
generation competition will be valid in the third round, too.

Yet, this time, Japan has an early-mover advantage gained with its
mobile Internet application (i-Mode), launched in February 1999, that
attracted over 20 million subscribers in only two years time. The mo
bile Internet application launched in Europe (WAP), with disappoint
ing consumer experience coupled with high service price, has not
proved nearly as successful. i-Mode is penetrating some Western mar
kets. In Europe, however, the service is not expected to gain important
success, nor seriously threaten local actors' positions. 59 Japan will,
anyhow, be the first country in the world to launch third generation
services, in May 2001, while Europe is not expected to follow before
the summer of 2002.

While the V.S. disabled itself in the second-generation mobile market
by the fragmented domestic infrastructure and discouraging pricing
principles, in the next round, it will have a competitive advantage in
the Internet technology (see Steinbock in this volume). However, it
remains to be seen how critical the delay in the launch of third gen
eration services will be for the global competitive positioning of the
U.S. and how the VS market will succeed this time in providing ubiq
uitous service with four competing future standards.

6.2. Globalisation

Finnish firms are in a historical situation by possessing advanced
know-how in a rapidly growing market, in which new entrants have a
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chance to grab large market shares in some of the myriad of opening
segments. Electronic market places and distribution channels will
abolish many of the business obstacles previously encountered by
small firms. The knowledge-intensity and digital form of many ICT
products makes them most suitable for global electronic trading. Fi
nally, the market is not likely to show signs of levelling down in the
foreseeable future.

According to an ETLA estimate, Finnish ICT cluster value added will
continue to grow at an 8 per cent annual rate over the period 2001
2015, with variations between cluster sectors. The growth potential
depends naturally largely on global demand. Over the same period, the
share of ICT equipment of total OECD manufacturing is estimated to
almost double, to over 10 per cent, from its 1997 level. The Finnish
share of the global market is anticipated to increase sharply, from 0.9
per cent in 1997 to 3-4 per cent towards 2010.60

Despite these promising growth prospects, concern about the depend
ence of Finnish firms of the telecommunications industry, or more
specifically, on one client firm, has been persistent in public debates.
Obviously, the future of the global ICT market, notably in Europe, has
many wild cards. However, on the global level, investments in com
munications infrastructure will continue growing strongly. The indus
try will be less sensitive to fluctuations in economic conditions than
total industry on average. 61 Relative variations between different mar
ket areas and market segments will appear, though. Especially in busi
ness and consumer markets, ICT manufacturers deal with very differ
ent demand sensitivities.

Finland's ICT-related competence lies in a wide range of capabilities,
most of which are widely applicable. Demand for electronics and
software is in robust rise also in a number of non-ICT industries. In
deed, many of the Finnish supplier firms operating in the ICT cluster
have diversified their client portfolios to other industries. In addition,
the demand for ICT-related skills is global, and therefore, not tied to
one market or one client company. The business opportunities of Fin
nish software suppliers in over-seas markets are considered especially
good.

Globalisation has revealed deficiencies in managerial skills in Finnish
technology-oriented firms. Some of the cluster sectors, such as soft
ware production, with great export potential lack a history in interna
tional operations management. Technological innovativeness does not



compensate for management and marketing skills required in rapid
business growth and early international market penetration.

Venture capitalists and the increasingly market-oriented Tekes have
offered important support to technology-oriented firms in their busi
ness creation process. Improved co-ordination between public and
private sectors is still necessary to overcome business-related prob
lems in exploiting the technological lead of Finnish firms. To support
a sustainable future development of the sector, though, the require
ments of the globalizing industry need to be better reflected in educa
tion strategies.62

6.3. Small size - limited opportunities

Despite two-digit business growth rates, the average size of Finnish
firms is still small. Small size pertains not only to the production ca
pacity of a firm, but also to its ability to bear risk, characteristic to the
industry. Product development typically involves R&D investments
with uncertain future revenues. The smaller the firm, the riskier the
investment.

Partnerships serve as a means of distributing risk among several play
ers, and therefore, suppliers, too, are expected to assume increasing
risk related to the technological and commercial success of new prod
ucts. Scarce financial resources limit the scale to which a firm can en
gage in collaborative development projects with a customer, and thus,
the extent to which it can take risk in seeking higher future revenues.
Small firms also typically lack some of the managerial skills required
to qualify as a full-blown partner of global customers.

Thus, firms with insufficient resources risk falling in the category of
second-tier subcontractors serving as a capacity-buffer for manufac
turers. In such a case, vertical relationships do not offer an equal up
grading stimulus inherent in collaborative partnerships.

Limited resources of a supplier risk being occupied by one large cus
tomer's needs. In order to cater for the key client, the small firm may
have to give up other business opportunities, which further increases
dependence on the key customer.

However, Finnish leT firms are increasingly aware of customer and
industry risks, which has induced purposeful extension of the client
base. Firms engage also in independent product development to in-

57



crease their own product variety and technological distinctiveness.63

Yet, the ideal balance between customised and own products may be
hard to find, since the scattering of limited resources is likely to ham
per their efficient use.

Firms have, nevertheless, indicated their willingness to increase R&D
collaboration, and to share more responsibility in sub-system deliver
ies. 64 Despite the growth in outsourcing, there is still plenty of poten
tial to enhance competitiveness through increased specialisation. For
example, the share of electronic manufacturing services (EMS) is still,
at most, 20 per cent of the Finnish original manufacturers' production
volume. 65 Extended R&D outsourcing requires, however, focus on the
design of balanced agreements on intellectual property rights.

6.4, Electronic business - reform in firm interaction

Information networks offer firms of different size an opportunity to
access electronic market places. According to the Confederation of
Finnish Industry and Employers (2000), already about 95 per cent of all
Finnish industrial companies have adopted some degree of electronic
business, and 80 per cent sells products through information networks.

There are, however, notable differences in networking across firms of
different size. Small companies are lagging behind the industry aver
age. The lack of users' know-how and the high price of technical so
lutions are the prime obstacles to small firms entering the electronic
business. 66 There is a threat that firms unable to enter the digital mar
ket will not only miss the new business opportunities offered by the
technology, but they may lose their current market positions gained in
'tangible' markets.

Electronic business will have powerful implications on the functioning
of production networks. They will gain in improved transparency of
information, which will level down fluctuations in production vol
umes. Electronic market places will also increase price bidding
through increased market information.

On the other hand, increased price bidding induced by electronic mar
ket places has roused concerns about its implications on supplier in
novation. In other words, can firms investing in product development
compete with their non-innovative, and thus, lower-cost rivals?67 Or,
to what extent does the electronic operating environment support in
ter-firm knowledge transfer and innovation inherent in face-to-face

58



teamwork? This question relates to intellectual property rights issues,
which are at the heart of the digital economy.

6.5. Educational system challenged

The gradual exhaustion of skilled labour resources is already limiting
the full growth of ICT firms and efficient exploitation of opportunities
opening in the market. The higher education system has not been able
to rise to the challenge despite the significant increase in openings
over the 1990s (Figure 4.8). There have been concerns that the educa
tion system is being watered down by excessive intakes coupled with
inefficient allocation of educational resources. Increased workload and
static development in the income level of higher education personnel,
compared to the private sector, have eroded the attractiveness of an
academic career. Consequently, the industry draws both students and
personnel from higher education institutions, which erodes severely
the generation of future labour resources. There have been calls for a
cultural change in the education sector, from a technology to a busi
ness orientation, which would require fundamental changes in estab
lished structures.

The global success of the Finnish ICT industry has made it attractive
for talented individuals. The public sector is in a decisive role in sup
porting required institutional changes, and in guaranteeing efficient
reallocation of educational resources to assure optimal conditions for
skilled labour development. In order to keep pace with the fast
developing technology, the industry, in turn, has a crucial role in
communicating its needs, and catalysing knowledge transfer to the
education system.

6.6. Content production - the third base of the ICT cluster?

The Japanese case of the mobile Internet (i-Mode) implies that a suc
cessful commercial launch of the third generation services will depend
on the content displayed on terminals. Certainly, the focus of the tele
communications business is moving fast from technology to content
provision, which will be the next growth sector in the global ICT mar
ket.

The favourable development and global competence of the Finnish
content industry have high rankings on the national agenda. In 1999,
the government initiated the Content Finland Programme, an inter-
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ministerial agenda for the period 2000-2003 to improve Finland's pre
conditions to develop into a leading country in the provision of - in
addition to telecommunications technology - content industrial prod
ucts. The programme contains eight ministries under which new con
tent products for a wide range of application areas will be developed
in co-operation with businesses and other financiers. 68

The history of the Finnish ICT cluster has a chance to repeat itself
upon building the Information Society. Interaction between the indus
try and the public sector, as a demanding customer and content pro
vider, has every opportunity to generate content innovations repro
ducible in foreign markets.

Moreover, recent breakthroughs of the Finnish entertainment industry
indicate a sudden positive change in the tradition of domestic content
provision. It is likely to strengthen the new ambitious and enthusiastic
attitude that has developed in the Finnish ICT cluster over the 1990s.



APPENDIX 1: DEFINITION OF THE ICT CLUSTER

The branches of the SIC-95 classification used in the calculation
of economic indicators for the ICT cluster

ICT Manufacturing

30010

30020

31300

32100

32200

32300

Manufacture of office machinery

Manufacture of computers etc

Manufacture of insulated wire and cable

Manufacture of electronic components

Manufacture of radio transmitters etc

Manufacture of radio receivers etc

ICT Services

Telecom services

642 Telecommunications

Software and IT services

72 Computer and related services

Note: The branches used in this report for describing the production of
goods and services as part of the ICT cluster differ from those recom
mended by the OECD (see: Statistics Finland (1999), On the Road to
the Finnish Information Society H. Helsinki: University Press). This
report excludes manufacturing of equipment and appliances used in
the production process of goods (branches 33200 and 33300), and
goods-related services (branches 51432, 51641, 51652, and 71330).

61



."

APPENDIX 2: MEASURING THE EXPORT SPECIALISATION
OF A COUNTRY

The degree of a country's specialisation in product exports can be
measured by the RCA (Revealed Comparative Advantage) index,
which is calculated as follows:

where X ij is the exports of cluster i from country j, and LXij is total
I

exports from country j. The denominator shows the share of the
GECD cluster i (the sum of cluster i exports from all the GECD coun
tries) of total GECD exports. The RCA can be scaled between -1 and
1, which yields the RSCA (Revealed Symmetric Comparative Ad
vantage) index. If the RSCA index equals zero, the country in ques
tion is as specialised in cluster i exports as the GECD in average. If
the RSCA index value is positive, the country is specialised in the ex
ports of this cluster.
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ENDNOTES

I Maenpaa & Luukkainen (1994); Hernesniemi et al. (1995).

2 Penninen (1994), cf. Jaaskelainen (200 I).

3 Cf. Maenpaa & Luukkainen (1994).

< See European Commission (1997).

5 See Jalava & Pohjola (2001) on the effects of ICT on productivity in advanced economies.

, According to the definition, clusters do not (ollow seaoraJ boundaries. Sectoral data inevitably
includes firms not active in the cluster. and respectively, excludes many Important actors. For example.
national Statistics do not yet enable quantification of digital content production, which Is however largely
included in the data on telecom operation and software production sectors. Further. It has been neces·
sary to combine the data (or electronic components Qnputs) and ICT equipment (outputs). since many
of the Input suppliers are classified under the branch of their main clients. Despite these problems, the
national data applied here covers the crudal business sectors of the cluster. See AppendiX Ifor the SIC
95 branches included.

7 To contrast, the share of the largest cluster, i.e. the forest cluster was about 9 per cent of the
GDP (Lammi. 2000). Owlng to higher growth rates in the telecommunications sector. the ICT cluster is
about to overtake the position as the largest industrial cluster in Finland.

8 Ali.Yrkko. Paija, Reilly & Yla-Annila (2000).

9 Paija & Yla-Anttila (1996).

10 See Hernesniemi et al. (200 I) for an input-output analysis of the economic effects of the ICT
cluster on other industries in Finland.

11 Shares of OECD telecommunications exports in 1998 (total USD 115 billion):

Shares of OECD exports

USA 19.7
Japan 11.0
UK 11.0
Germany 9.1
Sweden 9.0
France 7.2
Finland 5.4
Mexico 4.7
Canada 4.1
Korea 4.0

Source: OECD.

12 Between 1950-65, the number of operators declined dramatically as structural regulations, aiming
at general network improvement, forced minor companies to merge with either a bigger company or
the PTO.

13 State redemption of the long distance operation in 1934 was an exception to the rule. There
were also occasional acquisitions of operators by the state, motivated by national defence and technical
concerns.

14 Makinen (1995).

IS Mobira manufactured equipment for five standards adopted in different countries. Only Motorola
supported an equal amount of standards.

16 Mobira came ashore the US under an OEM agreement with Tandy Corporation, which offered
an extensive distribution channel. The alliance with A/catel and AEG for marketing and system develop
ment opened the doors of the French and German PTOs, and gave credibility to the emerging mobile
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manufacturer. Cooper-Ilion was gradually terminated after the company was capable of supplying inde
pendently a GSM system in 1991.

17 Interbrand.

18 The company was acquired by a subsidiary of the Spanish operator Telef6nica for EUR 230 mil-
lion.

" For example, SSH Communications Security was awarded In 1998 the European IT Prize by Es
prit programme of the European Commission as being 'a representative of Europe's strengthening posi
tion in information technology and telecommunications'. The cryptography and authentication technol
ogy (SSH Secure Shell) for Internet has become a de faCtO standard for loglns.

i!O The kernel (the central part of rhe operating system) of a UNIX-like operating systam was de
veloped by Mr. Unus Tordvals at the University of Helsinki in FinlaJ1d. As a publicly open and free sys
tem, extendible by any contributor, it soon gained supporters from all over the world. Linux comes In
versions for all the major microprocessor platforms, and it is distributed commercially by a number of
companies.

21 Nokia, as an example, spends approximately 60 per cent of its R&D input in Finland (Ali-Yrkko et
al.,2000).

22 Telia owns networks only in major cities, while for nation-wide services it has a leasing contract
with Radiolinja. There are other mobile service providers in the market, as well.

2J Soner.! has five UMTS licences and 12 foreign mobile joint ventures. The newly established mo
bile technology unIts (Sonera SrnarrTl'ust and SoneraZed) are targeted to international markets, The
largest private operator Ellsa Communications, in turn, has advanced through acquisitions In the German
city carrier market.

24 ICT patents granted by United States Patents and Trademarks Office (OECD, 1999).

25 For example, in 2000, Hewlett Packard set up the Mobile E-Services Bazaar, an innovation cen
tre, In Finland to coordinate mobile service development in Europe. The objective Is to gather together
communications technology developers from different fields to cooperate in innovative e-services de
velopmen IBM and Ericsson have expressed their intentions to establish similar kinds of innovation
centres in Finland.

26 Pajarinen & Yla-Anttila (200 I).

27 The share of foreign affiliates in total manufacturing R&D was around 10 per cent in 1997, com
pared to the most 'internationalised' country, Ireland, where the share was 68 per cent (in 1993)
(OECD, 1999b).

28 AIi-Yrkko et. al (2000).

29 Ministry of Transport and Communications.

30 EITO 2000.

31 Ministry of Transport and Communications.

32 In digital mobile service prices, Finland ranked first in residential services but seventh in business
services. Ministry of Transport and Communications (1999), OECD (1999a).

33 No less than 92 per cent of the electronic component market value is composed of imports.
(Hienonen, 2000).

34 In 1999, there were some 240 companies in the field whose total value of gross production had
grown at an average rate of 25 per cent over the latter half of the I990s. (Ministry of Trade and Indus
try, I999a).

35 Kuokkanen et al. (1999). The study included companies engaged wholly (60%) or partly (40% of
the population) in 'new media' activities (listed in Figure 4.5).

36 Kurki (1999).

37 .A,utere, Lamberg & Tarjanne (1999).

38 Direct access to the end-user is regarded as a malor strategic advantage in the value chain of
digital content prOVision as it offers, according to the view, an opportunity to direct the development of
the business. According to Er/esson, thare are tree diffel"ent scenarios in which either the content pro-
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vider (media), the service provider (operatOr), or the terminal provider (equipment manufacturer) is the
core actor with access. (hrtp:/www.ericsson.com!SElkon_con/tema_indeplh/id 1_97/scen3.hlml: printed
in 15th Feb. 200 I). This observation can be used to explain much of the strategic behaviour of the ac
tors in the industries concerned.

J9 Hernesniemi et. al (1996).

40 A small ICT cluster-based programme was established to promote the exploitation of informa
tion networks in SMEs.

41 Digitaalisen Median Sisaltotuotteet (Digital Media Content) Programme initiated in 1996. See:
Tekes (1999).

42 See e.g. Tekes (1999).

43 Ministry of Transport and Communications.
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55 Ali-Yrkko (2001).

56 According to the OECD. the number of operators correlates positively with market growth rate
(OECD. 2000b).

57 See Haikio (1998).

58 Durlacher Research Ltd and Eqvitec Partners Oy (200 I).

59 Ibid.

60 The estimate includes the following NACE classes: 30 (Manufacturing of office machines. com
puters. etc.). 32 (Communications equipment etc.). and 641 +641 (Postal and telecommunications serv
ices). (Hernesniemi et al. (200 I).

61 See e.g. ETLA (200 I).

62 See also Autere et al. (1999).
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1, INTRODUCTION

1,1, Structural changes in the Finnish capital market1

The 1980's in Finland were characterized by rapid economic growth
and deregulation of the capital market. Interest rate regulation ended
during 1983-1986, and restrictions on the cross border movement of
capital were gradually abolished during 1986-1990. Due to the liber
alization, borrowing from banks more than quadrupled, and foreign
credits grew almost ten-fold during the 1980's. Since 1993, there are
no longer restrictions on foreigners purchasing shares of Finnish com
panies. Deregulation of capital markets was a global phenomenon at
the time, partly due to technological development hampering official
supervision, and partly induced by European integration.

The 1990's, in turn, were characterized by the economic downturn
that swept over all of Europe. The economic recovery lasted until the
late 1990's. The recession was most severe in Finland, owing to the
overvalued Finnish currency in 1989, which was the result of the Fin
nish monetary policy of fixed exchange rates, and to the collapse of
Finland's important trade partner, the Soviet Union. The recovery
promoted strong growth in Finnish export industries. In 1998, exports
accounted for 39 per cent of the gross domestic product, while in
1990, they accounted for 23 per cent. The increasing internationaliza
tion of Finnish industry, induced by growing foreign trade, had its ef
fects on the capital market, as well.

During the past few years, the Finnish capital market has been char
acterized by rapid globalization, which has been further accelerated by
the introduction of the Euro. As a result of restructuring, the banking
and insurance sector has became more consolidated. In terms of their
balance sheet total, the three largest banks hold over two thirds of the
market. At the same time, the market share of foreign banks has also
been on the rise, yet, in 1999, foreign banks accounted for only 3.3 per
cent of all credit issuing.

Even though the role of the stock market has clearly increased in the
1990s in Finland, listed companies are still relatively few in number.
It can be argued that the main reason for this is the relatively modest
number of medium-sized companies, and the minor role private equity
financing has traditionally played in company financing. One of the
main barriers to the development of the capital market has been the
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lack of a well-functioning secondary market. However, the establish
ment of the NM list on the Helsinki Exchanges (HEX), along with a
number of successful listings during the last two years, has improved
the situation. Currently, the public sector accounts for one-fifth of risk
capital investments. Accounting for more than 60 per cent, insurance
companies and pension funds hold a substantial part of all capital in
vestments.

Owing to the low level of interest rates, in 1998, almost two thirds of
all external finance granted to firms consisted of bank loans. The
popularity of bank loans is, however, declining thanks to the widening
variety of more competitive financial instruments.

1,2, Sources of financing to small and medium-sized compa
nies

The most important forms of financing, both equity and debt, for
small and medium-sized enterprises (SMEs) include:

• Debt financing by banks and other financial institutions.

• Private venture capital through venture capital funds and in
vestment companies, normally in the form of equity, but also in
the form of loans and convertible loans.

• Public venture capital through public and semi-public venture
capital funds.

• Business angel investments by wealthy individuals, who invest
their own funds professionally in a manner similar to venture
capital funds.

• 'Petite angel' investments by individuals providing relatively
small amounts of equity either to start a company, or to fund a
start-up phase company of a friend or relative. Petite angels do
not operate professionally like business angels and are usually
passive investors.

• Government subsidies in the form of soft loans, investment
subsidies, collateral and tax breaks, mostly to support R&D de
velopment and intemationalization. The most important provid
ers include: Tekes (the National Technology Agency) and the
Ministry of Trade and Industry, whose funds are delivered
mainly through FINPRO (formerly the Finnish Foreign Trade
Association), Finnvera (the Export Credit Agency) and the local
Employment and Economic Development Centers.
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Debt financing has traclitionally been the most popular financing in
strument used by SMEs in Finland. In 1995, more than 80 per cent of
SMEs had debt financing. Because of the increased profitability of
companies and the availability of alternative financing instruments,
the populality of debt financing has decreased significantly since
1995. In May 2000, over half of all SMEs had no bank debt, and only
17 per cent had resorted to bank loans during the last 12 months. As
collateral is usually needed in debt financing, equity financing be
comes more important when pre-seed and seed phase companies are
concemed. In these companies, the most important sources of equity
are 'petite angels', business angels, venture capitalists, and govern
mental bodies.2

During 1999, some 6000 new limited liability companies (Finnish le
gal form osakeyhtio, abbreviated Oy.) were registered in Finland. The
capital required for establishing these companies totaled over EUR 48
million in equity.3 According to the population survey of the GEM
Global Entrepreneurship project 2000, during 1999 at least EUR 170
million of equity was channeled from petite angels to starting and fi
nancing new ventures.4 Therefore, petite angels represent an important
source of pre-seed financing, and, thus, contribute to the renewal of
the population of Finnish companies.

While petite angels are active in Finland, professional business angel
activity has been relatively insignificant. According to our estimates,
business angel investments totaled less than EUR 20 million in 1999.
In the US, for example, business angels account for the largest share of
all equity investing. However, business angel investing is finally taking
off in Finland due to many recent entreprenemial success stories.

Currently venture capital accounts for the largest share of all equity
investing. In 1999, venture capital investments totaled EUR 285 mil
lion, of which EUR 77 million was invested in the information and
communications technology (ICT) segment.s Considering the invest
ments made by foreign investors on top of those made by domestic
venture capitalists, it is fair to say that risk capital was readily avail
able in Finland in the turn of 2000.

Of all venture capital investments, only EUR 19 million were invested
in start-up stage companies and EUR 15 million in seed stage compa
nies in 1999. Of all seed investments, 84 per cent was carried out by
Sitra (Finnish National Fund for Research and Development). The
evident lack of adequate seed financing is caused mostly by the im
maturity of the business angel activity as well as the private equity
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market, where just a few investors are actively investing into seed
. 6stage compames.

The public sector has traditionally been the most important financier
of start-ups in the form of various subsidies, soft loans and other in
struments. Government subsidies for, e.g., technology development
and foreign trade have been readily available for years. As venture
capital has become more popular, the role of government is changing.
A new kind of syndication is emerging: the venture capitalist carries
the market risk of a new company, while Tekes carries the technology
risk. Through this type of syndication the public sector has a more fo
cused role as a catalyst of technological development.

Box 1.1 Background: Venture Capital in brief

Private equity investors provide equity capital to enterprises not quoted on a
stock eXl.:hangt. Tht t:yuiLy is usually used to develop new products and tech
nologies, to expand working capital, to make acquisitions, or to strengthen the
balance sheet. Buy-out or buy-in of a business by experienced managers may
be achieved using private equity funding, as well.

Venture capital is, strictly speaking, a subset of private equity and refers to
equity investments made for the launch, early development, or expansion of a
business. Among different countries, there are variations in what is meant by
venture capital and private equity. In Europe, these terms are generally used
interchangeably, and venture capital thus includes management buy-outs and
buy-ins (MBOIMBIs). This is in contrast to the US, where MBO/MBIs are
not classified as venture capital. This report adopts the European usage,
which views venture capital and private equity as the same.

Venture capital funding process. The actual venture capital investment
made in a company is preceded by a thorough and selective assessment of
potential investment targets made by the venture capital investor. At the first
stage, the assessment of the investment request is based on a business plan
made by the company. This is the stage where most projects (typically about
90 per cent) are rejected. The initial assessment is made relatively rapidly,
and therefore, the company should pay attention to two aspects: the business
plan should be carefully prepared, and the contact targeted to the correct in
vestors. A well-prepared business plan summary is the best means of attract
ing and convincing the investor.



The central issues considered by the venture capital investor at this stage are:

• Is the company able to conduct profitable and growing business operations?
• Do the company executives have the necessary qualities to manage the

business in various development stages?
• Will the investor be able to obtain the desired return through an increase

in the company's net worth?

Besides the company's business plan, the venture capital investor will assess
the compatibility of the investment request against its own investment strategy.
The decisive investment strategy criteria may be company size, development
stage, branch or geographical location. Contacts directed to appropriate inves
tors at an early stage of the process will save time and diminish the probability
of negative response. Should the investor decide that the investment request
meets his criteria, the following step is a meeting arranged with the company
management. Experience has shown that about half of the remaining compa
nies are discarded at the negotiation stage.

The third stage, or the due diligence stage, involves a thorough study of the tar
get company by the venture capital investor who assesses the company on the
basis of his own, weighted investment criteria. The preparedness of the com
pany's management to launch and develop the business in question is generally
seen as the most important criterion. Other vital issues include the size and de
velopment of the company's target market, the competitiveness of the com
pany's product and technology, as well as the capital required by the business at
the actual investment stage, and the eventual additional investment needs.

During the second and third stage of the assessment process, the investor de
termines the value of the company. Once the entrepreneur and the investor
have agreed on the value, the investor's future share of the company is deter
mined. In the end, the investment is made in about 3 to 4 cases per hundred
received investment requests. The parties finally make a shareholder agree
ment to establish practical operating rules.

Mter the investment is made, the investor and the entrepreneur start working
on the common task, i.e., building the value of the company. Usually soon after
the investment, the venture capital process is started all over again in order to
acquire further funding for the company. In this process, the investor already
onboard is a help to the entrepreneur in negotiating the next agreement.

As the company reaches profitability andlor meets the requirements for public
listing, the venture capitalist gets a chance to exit the company. Other common
types of exit for the venture capitalist are trade sales of the company, MEal
MBIs, and, potentially, a bankruptcy. The basic logic in the venture capital
business is that successful exits make up for the losses from unsuccessful exits.

Excerpted with modifications from the Finnish Venture Capital Association FVCA (www..fvca.fi)
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1.3, The rise of the Finnish venture capital market

Private equity investing increased considerably and began to show
professional traits during the mid-1980s. During the 1990s, the sector
matured and became an important investment class amongst institu
tional investors. Currently, there are 36 private equity firms as mem
bers of the Finnish Venture Capital Association.

Along with the maturation of the private equity industry, the role of
the government has diminished. Today, public activities in company
financing are limited mainly to seed financing, offering guarantees for
private equity investments, and providing money through the fund-of
funds vehicle.

Table 1.1. demonstrates the rapid development of the venture capital
industry in Finland. The amount of new funds doubled during 1995
and boosted the average investment size significantly in the following
year. Starting in 1999, successful public listings of high-tech start-ups
have added further the interest to private equity investments, which
has been mirrored in the volume of new funds. The biggest venture
capital deals closed during 2000 have hit national records. The dete
riorating market situation during year 2000, however, made investors
more cautious, and the amount of new funds decreased for the first
time in years.

A kind of a snowball effect can be seen behind the growth of equity
investments. First, success stories demonstrate business potential to
investors. Thus, the amount of new funds increases, which is, in turn,

Table 1.1 Private equity investments and new funds in Finland in 1994-20007

Number Growth Invest- Growth Av.lnv. Growth New Growth

of % ments % Size % funds %

Cases M EUR M EUR MEUR

1994 115 28.3 0.246 63.2

1995 122 6% 37.8 34% 0.310 26 % 128,5 103 %

1996 137 12 % 83,8 122 % 0,612 97% 193,9 51 %

1997 205 50 % 136,4 63 % 0,665 9% 305,4 58 %

1998 265 29 % 192,4 41 % 0,726 9% 328,3 7%

1999 350 32 % 285,4 48 % 0,815 12 % 655,9 100 %

2000* 420 20 ~~ 403,7 4i% 0,961 18% 588,7 -10 %

Source: Finnish Venture Capital Association FVCA

Note: • preliminary data
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mirrored in bigger investments, giving rise to new start-ups with better
resources, which are then capable of showing promising results faster
than their predecessors. As a result, the amount of new capital has
grown every year, until 2000. By the end of 1999, the total capital
committed in Finnish venture capital funds was EUR 2000 million,
which still grew another EUR 589 million during year 2000.

Public listings and trade sales, continuing in 2000, demonstrated that
remarkable capital gains were attainable through private equity in
vestments in Finnish technology start-ups. Iobox serves as a good ex
ample of rapid value creation. The company was acquired by Spanish
Terra Mobile in July 2000 with a cash payment of EUR 230 million,
just some two years after the company was introduced to the public. In
2000, a number of record-breaking venture capital rounds were raised
by Finnish technology companies, such as Solid Information Technol
ogy (EUR 55 million) and Riot Entertainment (EUR 17,3 million).

Despite the collapse of technology company valuations during the
latter part of 2000, large amounts of venture capital were still flowing
into Finnish technology companies at the turn of 2001. These included
Digia (EUR 34,8 million), AVS Technologies (EUR 6,4 million), and
LPG Innovations (EUR 10 million) to name a few of the largest. This
indicates that the most promising companies were still able to acquire
venture capital.

The deteriorating market situation struck the hardest on those compa
nies whose success was less obvious. At the end of 1999, at the peak
of the technology start-up hype, almost all companies were able to get
funding. The role of venture capitalists in screening and selecting the
best ideas was almost forgotten for a moment. Ultimately, the shake
out in start-up valuations made the venture capital business healthier.

Close to one-third of all recent venture capital investments in Finland
were made in the ICT industry. The share of ICT companies is even
bigger with respect to seed and start-up stage investments. For the past
few years, the institutional learning among Finnish investors has been
very strong due to the rapid development of Finnish ICT companies.
The simultaneous rapid growth of both the Finnish ICT cluster and the
venture capital industry is not a coincidence. While new ICT start-ups
have attracted more and more capital to venture capital funds, in
creasing venture capital money has boosted the growth of new ICT
start-ups.

79



1.4. Landing of international venture capitalists in Finland

International venture capitalists have actively monitored the emer
gence of the leT cluster in Finland since the early 1990's. Recent suc
cess stories have encouraged also international investors to start in
vesting in early-stage Finnish technology companies. Rather than seed
phase financing, most of the funds provided by foreign investors have
been first, second, or third round venture capital investments. This is
mainly due to the fact that internationalizing companies usually look
for foreign investments in order to strengthen their international net
work. The majority of the capital raised in the recent large private
placements (e.g., Solid, Digia, Riot, AVS and LPG) was supplied by
international venture capitalists.

Thanks to mostly hard technology-oriented start-ups rather than pure
Internet businesses, or 'dot.coms', Finnish ventures have been able to
keep up the interest of international investors, despite the wave of
bankruptcies in foreign markets.

While in 1999 foreign investors made just a few investments in Fin
nish technology start-ups, in 2000 foreign investors became a sub
stantial part of the Finnish technology financing pool. 2001 is ex
pected to be the year of rapid growth in foreign investors' market
share. Foreign investors are also expected to participate in seed round
investments as their knowledge of the Finnish market increases. Syn
dication of investments with local and international investors is be
coming more popular as well. Local expertise combined with an inter
national network of contacts makes a successful match in many cases.

1.5. A developing industry

In the early years of the Finnish venture capital market, investments
were made by banker-type investors, who were minimally involved in
developing portfolio companies. As the amount of investors and funds
has increased, investors have become more active and focused on their
special area of expertise. Today, venture capitalists are more like ac
tive industry specialists than passive portfolio investors. Naturally, the
degree of contribution to business development vaIies between ven
ture capitalists, and international investors are likely to have built even
stronger skills in some areas of expertise than their Finnish colleagues
because of their longer experience in venture capital investing.
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The better financial status of start-ups, owing to increased professional
venture capital funding, has attracted more qualified, experienced, and
motivated entrepreneurs. This, in turn, has increased the amount of
growth-oriented and rapidly internationalizing start-ups, and increased
significantly the quality of new ventures. Due to venture capital financ
ing the risk tolerance of entrepreneurs has also increased. While in the
old days of bank debt financing, aggressive growth-oriented business
plans were usually considered too risky, they are today viewed as chal
lenges worth pursuing. The increased risk tolerance of entrepreneurs is
critical for the existence of more and more ambitious new ventures with
the potential of international take-off.

In addition to increased capital resources, more experienced people
are shifting to the venture capital business as well. Experienced indi
viduals, coming from both large telecom companies, and start-ups
having reached initial public offering (IPO) or trade sale, have lately
set up new venture capital companies and funds. They are often highly
focused on specific technologies and/or development stages in order
to differentiate and offer more value to their target companies. In this
manner, investors have been able to enhance their expertise and, thus,
to offer value adding business development assistance to their portfo
lio companies. The accumulated experience of venture capital compa
nies form a base for the Finnish leT cluster to flourish and produce
new generations of stmt-up companies.

1,6. Changing attitudes and the high-tech roller coaster

Entrepreneur's attitudes towards venture capitalists have undergone a
dramatic change during recent years. Until 1998, venture capitalists
were not familiar to most Finnish entrepreneurs, who usually tried their
best to avoid equity investments to protect their managerial independ
ence. Businesses were kept running with sales revenues, often from re
source-draining project work, which was done at the expense of the
primary goals, such as product development. Only companies struggling
to survive approached venture capitalists. Thus, venture capital-backed
businesses did not represent first-class start-ups.

It appears that the change in attitudes started at the turn of 1999. Al
ready successful companies started approaching venture capitalist in
the hope of making their business even more successful. Although
entrepreneurs realized the opportunity to gain extra resources for
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growth through venture capital, they did not, however, see venture
capitalists as potential business advisors.

Later in 1999, as equity investors started demanding more active roles in
their portfolio companies, Finnish entrepreneurs realized that it was more
than only financing that the best investors were able to offer. At the same
time, equity investors increased in number and started focusing on spe
cific technologies in order to develop themselves as business advisors.

Soon it became customary that entrepreneurs shopped around inves
tors to see who was able to give the best value added, in addition to fi
nancing. The best venture capitalists took the role of a management
consultant in their portfolio companies. Ultimately, the investor and
the entrepreneur shared a common interest: to create a successful
company with the ability to grow and internationalize rapidly. There
are already a few cases demonstrating that working with venture
capitalists has taught entrepreneurs to see their companies more ob
jectively. For example, in some cases entrepreneurs have realized that
stepping aside and recruiting a new CEO is in the best interest of the
company to take it further in business development.

Figure 1,1 Nasdaq Composite Index (left-hand scale) and new venture
capital funds (in million Euro) (right-hand scale), 1997-2000
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Companies that showed profit and were already on a growth track
started seeking financing to accelerate growth and internationalization.
The Finnish venture capital business was suddenly booming because
the number of potential investment targets kept increasing, and more
resources flowed into venture capital funds. Simultaneously, valua
tions of Internet and technology companies rocketed worldwide (Fig
ure 1.1).

It appears that valuations of early stage technology companies have
mirrored the Nasdaq index quite directly.8 The technology boom
reached its peak on the Nasdaq in early 2000, but it was soon followed
by decreased valuations of start-ups, also in Finland. Many Internet
ventures collapsed around the world as funding was almost entirely
cut off. More technology-oriented companies were better sheltered by
their more tangible core competence.

It seems that Finnish technology companies overcame the downturn
better than, for example, their Swedish counterparts. This might be
due to the fact that Sweden was a little ahead of Finland in starting
aggressive Internet ventures, such as boo. corn that later collapsed with
major casualties. In Finland, new ventures were in most cases more
technology-driven and, thus, less affected by the Internet hype. It was
finally realized that a patented technological solution was usually
worth more than a mere domain name.

Although equity investors became more cautious and started investing
more selectively, many investments were still being made in Finland
during the latter part of 2000. It was not the end of the high-tech and
venture capital industries, but rather a play-off for start-ups as well as
for investors. Yet, play-offs are not over. Many start-ups are still refo
cusing their business plans, and the Finnish private equity market is
under intense consolidation. It is likely that during the next year some
investment companies will strengthen their position through mergers,
while some others will withdraw entirely from the business.

2. EVOLUTION MODEL FOR A TECHNOLOGY-BASED
NEW COMPANY

In the traditional view, the evolution of a technology-based new com
pany is seen through separate consecutive stages. First the technology
is developed, which is followed by the setting up of the organization.



Figure 2,1

Once the organization has reached a sufficient scale, internationaliza
tion is started. Finally, the value of the company is estimated, usually
at the point when preparation for realization, either through an IPa or
trade sale, begins.

Since the time-to-market of a new product has shortened, and conse
quently, the growth of business needs to be accelerated, the traditional
view is challenged (Figure 2.1). The step-by-step model no longer ap
plies to high-tech firms. New companies have to be fast moving, and
develop all business processes simultaneously to outrun competition.
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In order to better understand and assess the structural change in the
development process, a generic evolution model is introduced. The
model, illustrated in Figure 2.2, describes the development path from
the initial business idea to exit, and demonstrates realization of the
value of the company. Exit refers to investors' withdrawal of ownership,
usually through an IPa or trade sale. In some cases, the entrepreneur
has also a possibility of a partial or full withdrawal of ownership.

The backbone of the model is the value creation process, upon which
three other core processes of a technology-based new company are in
stalled. The value creation process is considered the main process



Figure 2,2

since it is, or at least should be, the ultimate target of any venture. The
value of a company is also one of the only objectively measurable pa
rameters useful in describing the development phase of a new venture.

The three other core processes, i.e., the technology and product devel
opment process, the business development process, and the network
and market development process, each have distinctive measurable
milestones. Some of these milestones are fully or partially dependent
on each other. Milestone achievement in any of the core processes has
a direct or indirect effect on the main process, i.e., value development.
For example, before completing the first version of a business plan,
i.e., meeting one of the early milestones of the business development
process, it is almost impossible to get seed funding, which is, in turn,
one of the milestones of the value creation process.

The evolution model for a technology-based new company

Value creation process

Technology and product development process

- Technology development - Product development
- Product commercialization - Intellectual property management

Business development process

- Operations development - Organization building
- Financial planning - Business model development

Network and market development process

- Alliance forming - Value chainlnetwork creation
- Marketing and sales - Internationalization lint. roll-out

E
X
I
T

The overall goal in introducing the model is to concretize the interde
pendence of all actions performed in a technology-based new com
pany, and underline the fact that all actions have either direct or indi
rect effects on the valuation of the company. The model also allows us
to compare companies in terms of mode of operation. The order of
milestone achievement tells us whether the company is technology,
business, or market-driven. The purpose of the model is also to draw
the attention of, for example, a technology-driven company to other
processes. All four core processes of a technology-based new com
pany are further discussed in the following. The model is also used to
analyze the case companies presented in this study.
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2.1. Value creation process

The value of a new venture is derived by discounting predicted future
cash flows to the present. The discounting factor depends on the prob
ability of returns. Even if a company has significant potential future
cash flows, the risk of failure decreases its net present value. As the
company proceeds towards profitability the likelihood of success in
creases, and the value of the company grows. Thus, it can be argued
that every step a company takes towards its goals increases its value.

Since new ventures are not publicly quoted, the value of a venture
cannot be exactly determined at every point in time. Instead, it is de
termined at each transaction where shares of the company are ex
changed for money or other financial instruments. Most common
transactions are equity injections by private equity investors, but
mergers and acquisitions conducted through exchange of shares are
also typical points of venture valuation. However, in case of share ex
change the monetary price is not absolute, but rather relative to the
valuation of the other party involved in the transaction.

Due to the increased complexity of products and services, time-to
market tends to lengthen. In order to maintain sufficient resources un
til the company reaches profitability, external financing is needed. The
time needed in turning a company's cash flow positive varies consid
erably. A long product development phase and slow market penetra
tion prolong the period of negative cash flow. Simultaneous interna
tionalization drains resources at an even higher rate. Since start-ups do
not usually have collateral to secure bank loans, equity financing is the
most evident form of financing. Venture capital funding is usually
sought in order to get business development support in addition to
plain financing.

Financing is usually raised in several different financing rounds. Table
2.1 represents the most common rounds with indicative valuations and
investment sizes. Typically, companies utilize only a part of the ac
quired financing. For example, after a large business angel investment,
many companies aim directly at the first venture capital round. The
number of venture capital rounds depends on the capital need of a
particular company.

Exit valuations of technology companies are dependent on the pre
vailing market situation. Because the presumed exit valuation is the
most important measure when considering the value of a company at
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Table 2.1 Typical financing rounds of a technology-based new venture

Milestone Indicative valuation Indicative investment

range. million euros range, million euros

Founding, establishing legal form 0,008 - 0,1

Business angel investment 0,02- 1,5 0.01- 0,2

Seed investment 1-5 0,1 - 1,5

ISI VC investment 3 - IS 1-4

2nd VC investment 8-40 3 - IS

3'd VC investment 15 -200 10-50

Exit 20-500

the last venture capital round before an IPO, it is obvious that exit
valuations have significant effects on valuations at all investment
rounds, although the effect diminishes towards the founding stage.
Due to recent dramatic changes in exit valuations, there has been wide
variation in valuations at various venture capital rounds, as well.

In what follows, the selected key milestones9 used in case analyses are
introduced and specified. The milestones are presented in indicative
order. A more detailed list of the most common milestones is provided
in Appendix I. The key word for later reference to the milestones is
presented in parenthesis after the milestone title.

2.2. Technology and product development process

The technology and product development process consists of func
tions aiming at creation, development, and commercialization of
products and services. It also includes intellectual property rights
management as this is, or at least should be, an integral part of a com
pany's R&D functions. The starting point of the technology and prod
uct development process is in the emergence of an idea, and its for
mulation to the initial product concept.
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Box 2,1 Key milestones in the technology and product development
process

Technology / product patented (PATENT). The company is granted its
first patent, or the company has been able to exclusively license an existing
patent.

Prototype / demo publicly announced, so-called alpha-phase (PROTO).
Giving the first public demonstration of a product, service, or functioning
prototype. This development stage is commonly noted as the alpha
development phase.

Trial/pilot with customers, so-called beta-phase (PILOT). Piloting the
product or service launch to a selected or limited group of trial users. This
development stage is commonly noted as the beta-testing phase.

Product ready for shipping (PRODUCT). The product includes at least the
minimum functionality that the customer demands. The ready-to-ship product
needs to also have the appropriate manuals, packaging, and installation or
deploying instructions. The product is considered ready-to-ship, when it can
be released to distribution channels without major difficulties.

Income from products (INCOME). Company receives payments from
customers in exchange for products or service products. Payments for project
work or (highly) customized services are not considered as milestone
achievement. Venture capitalists often refer to this milestone as the 'proof of
concept'.

2,3, Business development process

The business development process includes the following functions:
operations development, organization building, financial planning,
and business model development. In other words, the process includes
both planning and execution of a company's internal functions, ex
cluding only the technology and product development related func
tions. As the business development process is initiated at the emer
gence of a business idea, the process starts with a business-planning
phase. Latter milestones focus more on execution and organizational
development issues. Mergers and acquisitions are left out from the
model due to their occasional nature.
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Box 2.2

Some of the milestones refer directly to the internationalization of the
company, or to gathering resources for internationalization, such as
hiring a foreign manager. It seems that companies with vast interna
tional resources in the early phases of the process are more likely to
succeed in internationalization. In the Finnish case, internationaliza
tion is vital for the growth of a company due to the small size of the
home market.

Key milestones in the business development process

Initial business plan (PLAN). The first written documentation, describing
the business idea on a rough scale, is completed.

Founding (FOUNDING). Establishing the legal form of the company. The
milestone refers to the contractual establishment of the company rather than
the filing date of register authorities.

Own premises (OFFICE). Moving into own premises.

Management team hired (MANAGEMENT). This milestone is considered
achieved when four out of the following six positions are fulfilled: General
manager, Financial manager, Sales and Marketing manager, Technology
manager, Human resource manager, and Business development manager.
Naturally, the management team can always be strengthened, and thus, is
never 'complete'.

First foreign member of the management team (INT. MANAGER). The
first foreign is manager appointed.

Team size of 10 employees (TEAM OF 10). The number of the personnel
reaches ten.

First foreign member of the board of directors (lNT. BOARD). The first
foreign member is appointed to the board of directors.

Team size of 30 employees (TEAM OF 30). The number of the personnel
reaches 30.

Operations in multiple countries (INT. ORGANIZATION). The company
extends its operations to one or several other countries. Operations include, at
minimum, hired personnel and own premises.
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3. CASE DESCRIPTIONS

3.1. Positioning of the case companies

The case companies for this study were selected from the Finnish ICT
cluster. Our goal was to have a sample representing different areas of
the cluster, while at the same time, representing companies with dif

ferent backgrounds. All case companies were relatively young, and
apart from Jippii Group, privately owned. The age of the case compa
nies vmied from less than two to twelve years, while the average age
was slightly above four years. All case companies were funded by
venture capital, since they all were growth-oriented start-ups with a
goal to develop international operations. Companies following a path
of organic growth, and funded entirely by revenues were left out. The
case companies are mapped on the ICT cluster chart provided in Fig
ure 3.1 (compare with Figure 2.3 in Paija).

Figure 3.1 Mapping of the case companies on the leT cluster chart
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Because application software companies are the largest group in num
ber in the Finnish ICT cluster, half of the sample represents this group.
The selected application software companies function in different
fields of software development: Synera is a pure software house, while
Nixu's offering is a mix of software products and services. Printeurope
represents business-to-business Internet companies, whereas Madonion
provides a more consumer focused Internet service.

3.2. AVS Technologies Qy

A VS Technologies develops next generation video distribution tech
nology for both the wireless and fixed Internet. AVS's Java-based so
lutions work with standard Internet browsers without specific plug
ins. AVS is powered by its proprietary MVQ video codec, enabling
fast decompression at the receiving end even with limited processing
power.

Key Facts of AVS Technologies Oy

Website:
Headquarters:
Founded:
CEO:
Industry segment:
Employees (2/2001):
Owners:

Investors
Business angel rounds:
Seed round:
1st VC round:
2nd VC round:

Subsidies:

Past

www.avstechnologies.com
Helsinki, Finland
11/1996
Anttoni Vestelinen
Video compression software
21
Management team and investors

1996-1998 € 0,17 M Private individuals
11/1999 € 0,25 M Holtron
5/2000 € 1,5 M Nokia Ventures
1/2001 € 6,4 M Zouk Ventures (UK) and
Nokia Ventures

Mr. Antero Alvesalo, previously the head of Nokia's DECT-group,
founded AVS Technologies in 1996 to pursue the opportunity in trans
ferring still images over GSM data connections. The initial idea was to
develop solutions for secrnity services. Various surveillance applica-
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Credits

The business case of AVS is founded on solid patented technology.
The development ofMVQ started in VTT as early as in 1991, and to
day, AVS has exclusive licenses for the technology. First AVS failed
in introducing surveillance applications, but after restructuring and a
complete turnaround in the business strategy, the company has now
solid investors and resources for the product rollout.

Presently, AVS has a strong management team and all the ingredients
for successful growth. AVS's MVQ technology is very competitive
compared to its rivals, but large organizations, such as Microsoft, Ap
ple and RealNetworks should not be overlooked. There are also a
number of other video streaming solutions trying to make their way to
Internet and mobile devices. AVS recently acquired its first pilot cus
tomers, but it has not yet generated any revenue.

3.3. Bitboys Oy

Bitboys is about to launch a revolutionary 3D graphics solution,
based on unique processor architecture. Bitboys is a chip design com
pany, using subcontractors for chip manufacturing. PC-card manu
facturers, who distribute the commercial boards to consumers, are the
targeted customers ofBitboys.

Key Facts of Bitboys Oy

96

Website:
Headquarters:
Founded:
CEO:
Industry segment:
Employees (2/2001):
Owners:

Investors
Seed round:

1st VC round, step 1:
Step 2:

Subsidies:

www.bitboys.com
Espoo, Finland
1997
Shane Long
Semiconductors
25
Mal1a em III team and investors

7/1999 € 3,0 M Infineon Technologies AG
(Germany) and other industrial partners
8/2000 € 3,7 M Conventum
11/2000 € 1,6 M Aboa Ventures II,
Karhu Paaomarahasto II, and others

€ 1,7 M Tekes, 1999-2000



Past

The original development team, the first 'bitboys', has its roots in a
3D processor and software development project started in 1994. The
project was funded by industrial paItners involved in the development
work. Among other innovations the team developed an algorithm,
which was later licensed to Microsoft to be a part of the DirectX stan
dard. Bitboys Oy, in its current form, was founded in 1997, as the idea
of launching a revolutionary 3D processor emerged. The unique proc
essor design is based on an architecture that combines a compact and
powerful 3D core with an embedded DRAM memory on the same mi
crochip. This architecture, Bitboys Xtreme Bandwidth Architecture,
enables the use of wide memory bandwidth between the core and the
embedded memory, enabling a dramatic improvement in performance
over the traditional 3D graphics technologies.

Until seed financing was received in July 1999, the company had been
funded by the management team, and revenues were generated from
project work for clients. As the company focused increasingly on de
veloping a new 3D processor for OEM markets, the project business
was run down during 1999. Bitboys received seed financing from its
manufacturing partner Infineon Technologies and some other indus
trial investors. Professional venture capitalists were taken aboard
rather late, in fall 2000.

Present

Bitboys is weil on track to provide a functi ning chip for the fu' t pilot
ll. ers at the end of 2001. With a dual chip onfigw'ation a eapa ity of 3
gigapixels per second will be rea hed and, with the increa cd memory
bandwidth, a notable improvement in performance ver traditi nal 3D
grapllics technol gie will be achi ved. T date, no competitor has an
nounced My intentions of developing a product that W llld match Bil
boys' prace or in performan e in the near future. Presently, Bitb ys
holds two patents and has applied for sev· raJ more, which are related to
solutions for managing the embedded memory and the 3D core.

Ultimately, the products will be also u ed in GEM market, once the
techo I gy has been pr ven io the higb-end gaming market. The total
market for display adapters is in the range of 150 million units per
year, of which the performance board market is r ughJy 5 million
units. At the initial pro luct launch, 13itboys aims at acquiri.ng a 10-20
per cent market hare of the performance bard market and later, ex
tending to the \Vh le di play adapter market, and trenglhening its po-
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merger. The name of the company was changed to Saunalahden Serveri

ou after. Acquisiti n. continued during the am year, totaling seven
oth . 1 P . The tran actions were funded by Aurallllll.

Dur.ing I 9, aunalahd n Serveri extended it operation. to lh r
complementary busines areas: telecommunication., wirele s InterneL,
mobile and Internet p na\.. 1 the end f 1999, the company arched
for a u'ate .c parlnl:l' for internationalization. As a uitabl partner
with l:omplementary knowl dge was n t ~ und, the management de
cided to seck publi listing r th ompan I.

Setting up of international activities started in March 2000, when a
subsidiary was opened in Norway. Saunalahden Serveri was listed on
the NM List of the Helsinki Exchanges in April with a market capi
talization of EUR 280 million. Aggressive acquisitions continued after
the IPO as operations were started in major European markets: the
Netherlands in May, Switzerland in June, the UK in August and Ger
many in October. In October, the company changed its name to Jippii
Group to better fit the internationalization of the company. The name
Jippii had already been used as a brand name for the mobile portal.

Present

Today, Jippii i a fa, t gr wing European multi crvice pr vider with a
wi le ran e f producu and openlli ns in 14 c llntries. After the IPO
the company ha, a quired either the majority of the capital tock r
purcha ed the business operation. f the foil win perator: Gigabell
AG MagicNel and Cross Te/ecom AG in Germany. (jigabell Lld and
Web/eice 'ler in UK, Mopos Srn in the zech Republic, Gigabell fbe
rica SI, in Spain. and upertel with operation in Finl.nd Sweden,
Denmark and UK. Maj r a .qui iti n in Finland joclude NIC Ti to

verkol and abinet Group, which included the major domain name
bu iness THK.nef.

In 20 0 the lUnlover of the Gr up was E R 34,6 milliol with an op r
ating profir of E R 0,7 million.. ince intcrnational perati I1S were,' t

up nly recently th m~~ riLy (71 per cent) of the lttrnover still c me.
from Finland. AI Ih end f the year 2000. Jippii W'l, rh . ' uti lurge t
ISP in Finland with its 230 000 privat and 5000 corp mte customer.
In addjtion hy the end of February 200 I Jippii had already 5 000
G M ub crib r' to it . rvice pened just few month earlier. Jippii'
Internet p rtal came (in ~lrly 200 I) c nd in average page impre 
sions already ahead of MTV3. aJld ju t after 'on.eraPlaza,lo



Credits

Today, Jippii is a very interesting mix of different communications
businesses. Since the beginning, the company has been on a very fast
growth track. Successful acquisitions have followed each other at a
fast pace, first in Finland, and then in Europe. The Group plans to
make half of its turnover abroad already in 2002. Jippii might be able
to reach this goal, since its internationalization model seems to work
well: a new market is entered by first setting up portal services for
Internet and mobile users, and later, the business is extended to Inter
net service provision and GSM services over leased network capacity.
More capital-intensive telecom and access services are offered once
the brand is recognized in the market.

Although Jippii's share price fell soon after the IPO below the listing
price, it has survived better than technology companies in general,
thanks to the many growing business areas Jippii is involved in. The
critique towards the company usually focuses on its "octopus like" or
ganization: there appears to be no clear focus, and almost all new
businesses are entered seemingly without hesitation. One of the recent
projects, setting up an access network based on WLAN technology,
was however spun off from other operations in February 2001. Ac-

Figure 3,4 Jippii Group
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billion to USD 150 billion by the year 2005. The company plans to
reach profitability during 2001. Madonion has offices in Toronto, Can
ada and San Jose, California in addition to its headquarters in Espoo.

Credits

Due to easy redistribution and illicit copying of the benchmark soft
ware, Madonion has not yet had a chance to fully capitalize the great
success that its software products have received. Madonion has been
constantly forced, but also able to refocus its distribution strategy and
revenue model. The current model includes multiple revenue streams
and is focused on business-to-business markets. As Madonion has
been able to form strong partnerships with hardware manufacturers
through its own beta development program, it is likely that Madonion
will continue to dominate the 3D benchmarking software market with
its US-based ally BAPCo. It will be interesting to see if Madonion
will be able to capitalize the success of its products with its current
revenue model.

Figure 3.5 Madonion.com

1••fM.GM .WI.I.UiM
Business development process

1_#4&1.;;;;, ill i FP.I,";;'iI,"','

Network & market development process
i.B'kI.¥.i'I' 1-lfNtlllMMffliMi

8/00 2"" San Jose. US

11/99 MadOnlOn com name

10/98 1nl Customer

11/97 1nl Orgnnl2<Jhon

Technology & product development process
'umi!iihMlli tA' .iII; ;;'11 C.16.u1iliiMii'

1Itim:J:wU!tji

02/98 Management

9/98 1 Toronto. Canada

11197 Int Manager

11t4fliMij'

"'hMRMM

1998 1999 2000 2001

Madonion has been growing rapidly since its flying start as a spin-off
of Remedy Entertainment. The internationalization of Madonion has
been notably fast. Operations were started simultaneously in Finland
and the UK upon founding the company, although the UK operations
were later transferred to Canada. The successful early international
rollout has clearly benefited from the international team of three foun-

104



3.6. Nixu

ders with valuable industry connections. The fast internationalization
has, however, been cash consuming, while revenues have remained
modest. Success of the new business model in generating revenue will
be critical for the future of Madonion.

Nixu has solid technology know-how in network platforms and net
work security. Nixu focuses on products and solutions for the man
agement of global mobile Internet infrastructure. Currently, Nixu is

reshaping its offering to a more product-oriented direction with its
flagship product NameSurfer, used to manage DNS data in large sys
tem along the new Content Billing Gateway products.

Key Facts of Nixu Oy

Website:
Headquarters:
Founded:
CEO:
Industry segment:

Employees (112001):
Owners:

Investors
Early emissions:
Business angel rounds:

1st VC round:

Subsidies:

Past

www.nixu.fi
Helsinki, Finland
1111988
Oiva Karppinen
Internet / mobile Internet and data security
services and software
85
Personnel and investors

1988-1996 € 0,02 M Employees
1997-1999 € 0,4 M Arto Karila, Peter Gylfe,
and other private individuals and employees
10/2000 € 1,2 M Stratos Ventures

€ 0,14 M Tekes for NameSurfer since 1996

Mr. Pekka Nikander, a student at the Helsinki University of Technol
ogy, founded Nixu in 1988. Operations were started by offering anti
virus training. TCP/IP based Internet technologies were adopted as
early as in 1990-91 as the first customer projects started. Although the
company has been profitable since the beginning, its growth was rela
tively slow during the early years. The turnover of the company in
creased from EUR 0,2 million in 1993 to EUR 1 million in 1997. Mr.
Oiva Karppinen was appointed CEO in March 1996.
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During the 1990's, Nixu acted as a technology-consulting agency, of
fering custom-made solutions. The company has been closely monitor
ing the research and development activities and participating in the
Internet standardization process. For example, Nixu has been involved
in the Internet transport level cryptography development and standardi
zation process (IPSEC). In 1996, Nixu founded NameSuifer, as a joint
venture with Akumiitti and Araneus, and and was planning to spin off its
first product innovation, used to automate the DNS data management.
F-Secure (then Data Fellows) took on the marketing of the new product.

In the early years, sales to Sonera, then Telecom Finland, generated
most of the revenues, but towards the mid-1990's, the number of cus
tomers increased steadily. A breakthrough was finally made in 1998,
when Nixu closed a deal of EUR 7.2 million to set up a nationwide
frrewall for Saudi-Arabia to allow religiously and politically correct
access to the Internet. Important deals with Nokia and Ericsson were
made in the same year. The turnover of the company grew to EUR 2,3
million already in 1998, and to EUR 3,8 million in 1999.

Present

Nixu, by applying open source software, offers its customers reliable,
low-cost, free-of-license software solutions that are independent of
proprietary systems. However, Nixu is now stepping aside from the
service business: in 2000, Nixu bought back the shares of NameSurfer
from the other owners. The current plan is to merge NameSurfer to the
parent company, and refocus the offering towards a more product
oriented direction. The share of product sales, 15 per cent in 2000, is
targeted at 60 per cent in 2002.

Nixu offers infrastructure projects to customers in the Middle Eastern
and European markets until the product-based business takes off. Nixu
plans to utilize partners in distribution of its products. Office in Hong
Kong was opened in the fall of 2000 to develop partnerships in Far
East. Currently there are a few R&D projects in progress to comple
ment the product offering. New service deals are signed selectively
with key customers in order to maintain profitability also during the
product development period.

Credits

Apart from the leap in 1998, Nixu's growth has been organic and sta
ble since the beginning. The acquisition of Net People, made in late-



1999, was followed by those of Datatieto and Magic Cookie in sum
mer 2000. The growing number of staff, along with intensifying inter
nationalization has had implications for Nixu's informal and demo
cratic corporate policy, characteristic to the company's culture in its
early years. The growth together with the undergoing change in the
business strategy has called for restructuring of the organization. As
the company is simultaneously aiming at a product-based business
model, restructuring has been needed. A management team with dedi
cated responsibilities was appointed rather late, at the end of 2000.

Nixu's first product, NameSurfer, is very competitive in dealing with
DNS management data. Thus, the future success of Nixu's product
based strategy depends rather on the organization's capability to re
shape itself. Challenges lie in setting up an effective sales and mar
keting team as well as other functions supporting product sales.

In general, the evolution of Nixu differs from that of the other case
companies. In the past, Nixu was a pure service company, while to
day, it is strengthening its product-based operations. However, the
small size of the recent financing round, in comparison to Nixu's
turnover, indicates that a turnaround in the business focus is likely to
be slow.

Figure 3.6 Nixu
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3.7. Printeurope.com (Printing Network of Europe Qy)

Printeurope acts as an intermediary between print buyers and print
ing houses. Solutions of Printeurope enhance communication between
the two parties and simplify the traditionally complicated printing
processes. By streamlining the process, the products of Printeurope
save time and money, as well as increase accuracy by storing all print
job information in a centralized location.

Key Facts of Printing Network of Europe Oy

Website:
Headquarters:
Founded:
CEO:
Industry segment:
Employees (212001):
Owners:

Investors
Seed round:

1st VC round:

2nd VC round:

Subsidies:

Past

www.printeurope.com
Espoo, Finland
12/1999
Teppo Paavola
Business-to-business Internet intermediary
21
Management team and investors

112000 € 0,4 M Holtron, Portal Equity and
private individuals
3/2000 € 1,4 M TransConnect (Germany),
Innovations Capital (Sweden) and Conven
turn
112001 € 3,0 M Digital Mountain (Germany),
BureEquity (Sweden) and existing investors

€ 0,3 M Tekes 4/2000

Printeurope.com was founded by an experienced management team in
December 1999 in response to the growing need for a centralized co
operation network for the European printing industry. Printeurope
aimed at offering a complete set of services for print buyers and printing
houses, including collaboration applications and a market place for print
jobs. Printeurope was set up to pursue fast and aggressive internationali
zation. The seed round and the fust venture capital round were raised in
the early stage to support rapid growth. In May 2000, Printeurope was
chosen as the best European non-listed Internet intermediary out of 700
applicants in the e-challenge competition, the world's largest competi
tion for Internet and wireless companies. In May 2000, Printeurope
launched its service offering simultaneously in four countries (Finland,
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the Netherlands, Sweden and the UK), and opened offices in Stockholm
and Amsterdam.

The next financing round, considerably bigger than the previous, was
planned to be completed during the summer 2000. Despite the flying
start of their business activities, Printeurope faced major difficulties in
negotiating the second venture capital round. The valuations of Internet
start-ups had plummeted from their early-year levels. At the same time,
attitudes had changed: what was considered a viable service launch in
the beginning of the year was now, a few months later, considered a
draining of resources. Thus, Printeurope, unable to gather additional fi
nancing at the end of 2000, was forced to reformulate its business model
and delay its rollout plans. The planned opening of new offices in Euro
pean cities was postponed, respectively. While the previously more
Internet-centric business approach was redirected to a more software
centric model, the market place service was laid aside.

To date, Printeurope has entered into strategic alliances or co
operation with F-Secure, Enfocus, a PDF-software solution provider,
and VTT (Technical Research Centre of Finland) in order to gain pro
prietary technology in addition to building its own technology team.
So far, two patent applications have been med.

Present

Currently, Printeurope focuses on capitalizing on an end-to-end solu
tion for the printing industry, aiming at enhancing effectiveness and
productiveness at both ends of the printing process. Rather than pro
viding a market place, or acting as an intermediary, as previously, the
focus of the company is now on the existing customer-vendor rela
tionships between print buyers and printing houses.

Although customers are sometimes slow in adopting new services,
Printeurope has succeeded in attracting a relatively a large number of
customers. The challenge, however, is to convert the transactions into
profitable business as the revenues so far have been very modest. At the
moment, Printeurope enjoys at least a slight frrst-mover advantage over
most of its competitors in Europe that still offer a market place-based
solution. The US based rivals have been faster in moving towards col
laboration with the software business. Depending on the definition of
the business, there are tens of competitors in the electronic printing
business, in which competition is fierce owing to the large size (EUR
160 billion in Europe), and traditionally inefficient functioning of the
printing market.
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Credits

Printeurope.com is a perfect example of the sudden collapse of
booming Internet businesses in late-2000. The prospects for the Inter
net-business were first overvalued and, soon after, devalued as the re
ality fell short of expectations. Printeurope was abandoned by inves
tors when seeking additional financing in the summer of 2000. The
importance of timing in acquiring financing could not be demon
strated more clearly. For example, a bigger first round financing in
March 2000, when it was readily available, could have helped the
company over the summer.

Because of the strong, skilled management team Printeurope was
however. able to restructure the business and acquire further financing
in the beginning of year 2001. On this context it is easy to see why in
vestors put such a high value on the management team's talents. In a
changing environment, the management team is one of the most im
pOltant success factors for a new venture.

At the moment, Printeurope's future is heavily dependent on customer
adoption. If the services are welcomed by customers, the company
may be able to make profits in the near future. If the adoption is slow,
Printeurope might again be in a tough situation. It should be noted that
the current situation is already imminent, since milestone achievement
has been extremely slow in the past few months.

Figure 3,7 Printeurope,com

Business development process

10/00 1nl Cuslomer

9100 2"" Uxbndge UK

It : • ,

5100 1nl manager

5/00 Tech'p<,rtner

5/00 I" Amsterdam. Holland

..

3/00 1nl Investor

Network & market development process
mImID l:tltI•••ffl1mMiMi

2000 2001

110



3.8. Synera Qy

Synera is a software company that helps business service providers to
expand their business with easy-to-use online applications directed to
small businesses. By using Synera's products, business service provid
ers. such as ISPs (Internet Service Providers), accounting agencies,
insurance companies, banks, and business portals can provide their
small business customers with applications that can be easily and
safely used via Internet terminals and smart phones.

Key Facts of Synera Oy

Website:
Headquarters:
Founded:
CEO:
Industry segment:
Employees (2/2001):
Owners:

Investors
Seed round:

Subsidies:

Past

www.synera.com
Helsinki, Finland
1990
Markus Tarkiainen
business application software
14
Management team, board members and Holtron

4/2000 € 0,25 M Holtron

€ 0,22 M Tekes 512000

Mr. Markus Tarkiainen, the founder of Synera has been working on
business process modeling since 1997. Although the company was
registered already in 1990, the business idea of Synera clarified in late
1999. In May 2000, Synera received seed financing from Holtron to
fund product development and starting of operations.

Since May 2000, Synera has been focusing on providing small com
panies with business applications delivered via ASPs (Application
Service Providers), which host the service logic in their servers. The
end customers use the services via Internet terminals and smmt
phones. In order to provide a complete offering, Synera started simul
taneous development of its service platform and the first set of appli
cations. The first applications include time tracking, invoicing, and
catalogue software. At a later stage, ledger, e-payment, workforce
management, and eCRM (electronic Customer Relationships Man
agement) applications will be added into the service palette in co
operation with third patty application providers.
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In addition to Synera's own applications, third party application pro
viders are encouraged to use Synera's platform. Synera has already
attracted a few application developers to use its platform in offering
their solutions through the ASP business model. In the future, Syn
era's goal is to focus entirely on the development of the platform, and
let third party developers take care of application development.

Present

To distribute its services Synera needs to partner with ASPs (e.g.,
ISPs, accounting agencies, and business portals), which are needed in
providing servers for application hosting. Consequently, right kind of
ASP partners are essential in attracting end customers. With the ad
vent of the Web browser as the universal client interface, the ASP
market is expected to grow rapidly during the next few years. In spite
of high expectations, the ASP business has taken off slowly.

However, once customers become familiar with the ASP concept the
market is expected to pick up fast, especially in the small business
segment. It is far more cost-efficient for a small company to pay per
use or per month for application software, rather than acquire costly
licenses.

At the moment, Synera is piloting its first applications. As negotia
tions for distribution agreements are in progress, the first payments for
products are in view. Synera is also moving to the wireless space:
Synera's first application, the time tracker, is already able to combine
the use of the Internet and mobile devices. For example, after a client
meeting working hours are input to the time tracker via a mobile
phone. The data can be then viewed and processed by browser-based
tools.

Credits

Synera has been able to come out with the proposed services on
schedule. Synera's know-how in its field of technology is strong. A
few third party applications developers are working on services util
izing Synera's platform. These are for example Rex Partners working
on workforce management, Fivetec Solutions developing an Internet
based Customer Relationship Management (eCRM) software, and
Done Logistics, working on a financial administration application.



The main challenge for Synera is to justify using ASPs to distribute its
service product. Potential service providers, end customers, and even
future investors have to be convinced of the business model since it
has not yet been widely adopted. If/when the ASP business takes off,
it is most likely that Synera will be well positioned in the market.

Figure 3.8 Synera
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3.9. VDSL Systems

VDSL Systems specializes in developing VDSL products for iP net
works. The product range includes VDSL office routers and modem
interface cards. These products allow fast (up to 29 Mbps) internet
and other lP-based connections over ordinary (copper pair) telephone
lines. VDSL Systems' products and solutions are flexible, easy-to
manage and based on the industry standard VDSL technologies.

Key Facts of VDSL Systems Oy

Website:
Headquarters:
Founded:
CEO:
Industry segment:
Employees (2/2001):
Owners:

Investors
Seed round:

1st VC round:

Subsidies:

Past

www.vdslsystems.com
Espoo, Finland
1/1999
Jussi Autere
Access network hardware
48
Management team, Applied Computing Re
search ACR Oy and investors

2/2000 € 1,1 M 3i Finland (former SFK
finance)
6/2000 € 1,5 M Kennet Capital (UK),
3i Finland

€ 0,45 M Tekes 2/1999

"

Clinet, one of the small Finnish Internet operators, pioneered Internet
connections, based on the ADSL (Asynchronous Digital Subscriber
Line) technology in the early 1990s. Soon after the initial ADSL proj
ect, Mr. Heikki Suonsivu, chairman of the board and Chief Technol
ogy Officer of Clinet, was working on new fast-access technologies.
Because developing communications equipment was not a part of
Clinet's core business, Mr. Suonsivu decided to start a separate com
pany to pursue the opportunity in developing products based on VDSL
(Very high speed Digital Subscriber Line) technology.

Together with the main software architect of the VDSL products, Mr.
Tatu Ylonen (owner of Applied Computing Research), and Mr. Juri
SipiHi (current manager for hardware design in VDSL Systems), and
Mr. Suonsivu founded VDSL Systems in January 1999. During the
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next fall, VDSL Systems introduced prototypes of VDSL modems and
routers for the new product line, named as Ivalo Rapid. VDSL Sys
tems was the first company to offer pure lP-based VDSL hardware
that supports traditional phone lines and integrates into lP, ATM,
Ethernet and Optical networks. The VDSL technology offers the fast
est possible data transmission speeds (3 - 29 Mbps) over existing
copper telephone lines without the need for rewiring. With an effec
tive range of 4 kilometers, VDSL Systems' products offer the most
flexible approach to new network design and existing network up
grading. Using pure IP traffic simplifies both the hardware and soft
ware architectures, and lowers overall costs.

Present

VDSL Systems was ready to pilot its products in the summer of 2000,
and shortly after, it received further financing. Since then, the com
pany has been growing rapidly; and has acquired its first customers.
The current product line is targeted to business customers, while a
low-cost version is under development to penetrate the consumer
market later on. VDSL Systems aims at serving telecom, Internet, and
cable service providers in Europe, Asia and the US.

The company also expanded its operations to Korea in order to man
age more effectively its contract manufacturers. Sales offices have
been opened in Denmark and the US. The company plans to reach
profitability during year 2002, and is currently looking for further fi
nancing to support its international rollout.

Credits

Use of the ADSL technology has already proven the business concept
for using other DSL technologies. Although the VDSL data business
is expected to grow rapidly during the following years, the market
(estimated to grow to EUR 10 billion by 2003) is not very attractive.
Margins of fairly standard hardware are relatively low, and existing
producers of ADSL solutions are eventually extending to VDSL and
other DSL technologies.

Yet, there is a good chance for VDSL Systems to achieve significant
revenues: the company is one of the pioneers in VDSL solutions with
solid know-how and several patented innovations. However, gaining
and maintaining a share of the rapidly growing market demands effort.
To date, VDSL Systems has shown that it is well-managed, can
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achieve fast growth, and it has been able to make agreements for co
operation with major industry players, such as Flextronics, for manu
facturing.

The ability to acquire customers and extend operations to several for
eign countries during its second year of operation is a remarkable
achievement for any start-up company. The future of VDSL Systems
is, however, strongly dependent on the prevalence of the VDSL tech
nology. VDSL is the fastest DSL-based technology, but not yet widely
adopted.

Figure 3,9 VDSL Systems
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4, SUMMARY OF CASES

4,1, Patterns of evolution

Each of the case companies has followed a unique development path.
However, rough generalizations of the patterns of evolution can be
made. Rather than comparing the achievement of specific milestones,
different evolution patterns can be detected by focusing on the overall
development speed of the companies and their main processes, i.e.,
milestone density, over a given time period. Two groups can be dis
tinguished: a group of more technology-driven companies, and that of
more market or business concept-driven companies.

The group of technology-driven companies consists of AVS Tech
nologies, Bitboys, Synera, and VDSL Systems, while the companies
regarded as more market or business concept-oriented are Jippii
Group, Madonion and Printeurope. It is hard to categorize Nixu in ei
ther of these groups due to its long history in the service business, and
the recent turn towards a product-based business.

Looking at the evolution patterns of the technology-driven companies
(see the figures in the case descriptions), similarities can be found: the
milestone achievement density in the technology and product devel
opment process is relatively low, and milestones are achieved during a
short period in the late stages of the process. This is a sign of the long
time required in the development of technology. Another notable
characteristic is delayed progress in the network and market develop
ment process, accompanied by gradual progress in the business devel
opment process. This, in turn, is explained by the need to develop the
organization piecemeal, along with the product development process.
Network and market development is delayed in order to minimize
overhead costs. In the case of AVS Technologies and VDSL, the eve
of a full-scale product launch is distinguished by intensifying the mar
ket development process by extending operations to foreign markets.

The case of Synera is clear. Since the company is rather young, most
of the milestones loom in the future. However, the company is ap
proaching the expansion stage as indicated by the constantly rising
density of milestone achievement. Bitboys, in turn, due to its excep
tionally long product development cycle, is not yet close to its product
launch. However, Bitboys has already started network and organiza
tion building with the help of venture capital backing.
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The plincipal characteristic of the market and business driven compa
nies is the fast introduction of their products, combined with simulta
neous, quick progress in other processes. In short, all processes are
aggressively pushed on with strong venture capital backing. Business
concept-centric companies benefit usually from being the first in the
market. For example, Madonion and Printeurope both raced against
time, yet, their speed slowed down considerably with the cooling off
of the Internet boom. Jippii Group had a similar flying start for its
business. In this case, the development of the business took place first
in the domestic market. Internationalization was scheduled for the
time of the IPO of the company. Despite its courageous acquisition
strategy, the speed of internationalization was modest until the IPO,
after which, the pace of acquisitions of European operators, and start
ing of operations in foreign markets has been fast.

4,2, Venture capital accelerates milestone achievement

In all of the cases milestone achievement has intensified after the ini
tial external funding, and, similarly, additional financing has further
accelerated the pace of development in the majority of the cases. Ob
viously, the enhanced financial situation of the externally funded
companies has aided the milestone achievement, but according to the
case evidence, there is more to venture capital than just money. Some
of the central aspects concerning the development of a venture capital
backed company will be discussed next.

Venture capitalist as an agent of change

Growth companies are every once in a while faced with situations
where radical changes are needed. The most common changes are:
1) moving from an R&D-driven mode of operation to a business and
marketing driven mode, 2) moving from a project-based service busi
ness to a scalable product-based business, and 3) moving from do
mestic sales to international sales and operations. Most of the time,
these changes are hard to implement since they demand changes in the
whole organization, including the top management.

In order to implement radical changes, a change agent is needed. A
venture capitalist with a fresh outside view and proper authority in the
company, usually through a board seat, often makes a good agent of
change. The primary interest of venture capitalists is to increase the
value of the company by developing it further. Thus, to arrive at this
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goal, it is sometimes necessary to change the top management, rather
than risk the future development of the target company.

AVS Technologies is a perfect example of using venture capitalists as
a change agent. At first a seed investor was brought in to turn the
company from an R&D-focused organization into a product-based
business. Soon after, further financing was raised from an interna
tional investor, Nokia Ventures, to help the company in internationali
zation. The case of Nixu, in turn, is an example of a turnaround from a
project business to a product business. A venture capitalist was taken
aboard after a long track record without a need for external financing.
Similar strategic changes taking place shortly after a new investor has
entered the company can be identified in most of the cases.

Credibility through venture backing

Most start-up ventures carry high risk, and have a relatively short
track record as an individual company. From this perspective, it is ob
vious that there are potential customers hesitating to count on start-ups
as critical suppliers of products or services. Similarly, potential em
ployees may also doubt applying for a job in a young company oper
ating in a volatile market. Trustworthy, globally acknowledged in
vestors backing a start-up can, in many cases, improve the situation.

For example, after receiving financing from Nokia Ventures, AVS
Technologies started attracting new jobseekers in an entirely new
manner. The increased credibility of AVS Technologies was noted by
investors, as well: many international investors started showing con
siderable interest towards AVS Technologies right after Nokia Ven
tures' investment. In short, a well-known venture capitalist backing a
start-up improves the company's credibility when it approaches part
ners of any kind.

Venture capitalist as a business consultant

New ideas and creativity are necessary in setting up a new business,
but once the business idea is to be sold to various interest groups, in
cluding investors, partners, employees, etc., consistency and clarity in
the formulation of the business plan is important. Moreover, clear fo
cus is crucial for target-oriented business development. Based on their
experience, venture capitalists can often offer entrepreneurs the
needed outside view in screening their ideas, and helping the company
to focus on the right issues.
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Venture capitalist mindset

As indicated earlier, the sole underlying objective of a venture capi
talist is to earn return on an investment. In other words, venture capi
talists look for businesses with high potential for value creation. The
key issues contributing to the value creation potential of a firm in
clude:

1) The company operates in, or plans to move into fast growing mar
kets.

2) The company has a sustainable competitive advantage over its ri
vals, for example, unique technology, a patented solution, and/or
proprietary knowledge.

3) The business model of the company is scalable and the company
has a clear growth path.

4) The management ofthe company is capable of making results.

When considering the case companies, it is rather easy to pinpoint the
factors that have attracted venture capitalists. For example, in the case
of Bitboys, the company had unique technological solutions that could
be applied in building products for a fast growing market. In the case
of Jippii, it was the vision and growth objectives of the management
team that assured the investor.

Many businesses do not have the characteristics venture capitalists are
looking for. On the other hand, businesses generating revenues may be
able to grow organically, and thus, do not necessarily need external
funding. Nixu, for example, had been able to operate with its sales
revenues for seven years. It could have continued the same way, but
the strategic decision to move to a product-based business was cou
pled with venture capital financing.

Pitfalls of venture capital

Sometimes venture capital can work against the timely realization of
sales revenues of an R&D-intensive product. When a company fo
cuses on product or service development under venture capital fund
ing, the pressure to close deals and generate revenues may be actually
decreased. If the entrepreneur decides to extend the product develop
ment phase to fine tune the product, rather than aggressively go after
sales with the already functioning product, the company is on a dan
gerous track. Although external financing can be of great help for a
company in funding product development, it is the sales revenue, not
external financing, that fuels the company in the long run.



4,3, ICT cluster supports new ventures

The ICT industry enjoys a very dynamic business environment due to
several factors:

• early deregulation of the telecommunications market
• fast development of technology, led by Nokia
• fast growth of the wireless subscriber base
• high level of technological education
• favourable government policies.

The conditions have been beneficial to numerous small technology
based companies that have been able to develop in an environment of
advanced technology, and a market able to quickly adopt new tech
nologically advanced services and products. Despite the small size of
the Finnish economy, the wireless service market has reached a com
paratively large scale, enabling pilots of new wireless services ahead
of the rest of Europe and the V.S. The market has also attracted nu
merous foreign companies to test their new services and products.

Despite the prevailing favorable conditions, the Finnish ICT cluster is
young. There is a relatively large number of start-ups compared to
publicly listed technology companies. Moreover, there are only a few
internationally recognized technology companies. Nokia, Sonera, In

strumentarium and Bionx are the only Nasdaq-listed companies origi
nating from Finland, while Israel, for example, has produced more
than one hundred companies quoted on Nasdaq.

However, there are many Finnish companies about to make their de
but in international markets in the near future. F-Secure, Comptel and
Stonesoft are examples of companies with a fast growing share of for
eign sales. According to American ventme capitalists, it takes VSD
30-50 million to build a globally operating software company. Keep
ing in mind the recent investments in Finnish start-ups, i.e., Solid, Riot
and Digia, it is fair to say that a new generation of Finnish companies
is well on the way towards international rollout.

Apart from Jippii Group, all of the case companies presented in this
report represent an even younger generation of internationalizing Fin
nish technology companies. A notable fact is that this generation is by
far the largest in number. According to the cases, there are several
cluster-related reasons for the successful development of these new
start-up ventures:
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Support for technology development

Tekes, the National Technology Agency, is the major contributor to
technology development projects, Most of the case companies had re
ceived subsidies from Tekes for their technology development proj
ects. A few companies found Tekes funding critical to their entire ex
istence: without subsidies the technology development process would
have been too risky to enter.

International network

More than half of the case companies stated that an international sup
port network had or would have helped their initial steps in the inter
nationalization process, Some case companies had found FINPRO
very useful in assisting with legal formalities, such as work permits
and licenses, as well as in providing basic information on a foreign lo
cation, Some of the companies would have needed similar assistance,
but were unable to find it.

Cluster synergies

Almost all of the case companies had directly benefited from other
companies within the Finnish ICT cluster. Forms of synergy are listed
in the following:

• Finland has an advanced infrastructure for testing and piloting
new products and services. For example, Finland's wireless net
work infrastructure is one of the most advanced in the world.

• Pilot customers for advanced business-to-business services and
products exist in the home market.

• Competitive subcontractors and suppliers are readily available in
the home market providing favorable preconditions for strategic
partnering. The complete offering can be delivered to customers
in co-operation with domestic partners.

• Some of the Finnish technology companies are already well net
worked internationally, and are thus able to provide important
connections to their domestic partners.

Other indirect benefits of the Finnish ICT cluster experienced by the
case companies include:

"

l22

• Finland is internationally recognized as a producer of high
technology products and services. This helps Finnish technology
start-ups to get in negotiations with international parties.



Figure 4,1

Sales

• Finland has proven itself as an interesting market for foreign
venture capitalists.

• The existing success stories attract talented people to the cluster.
• The available workforce with advanced know-how in technology

meets start-up companies' special needs.
• Services and support programs tailored to the needs of technol

ogy-based new companies are already widely available in Fin
land.

A few of the case companies have participated in business develop
ment and networking programs organized by SPINNO Business De
velopment Center, a partly publicly funded institution. All participants
found the program useful in terms of networking with other compa
nies and financiers.

Sales and marketing support

In the case of a technology-based new company, credibility plays an
important role in new client acquisition. Although a new company
might be able to attract customers in its home market, it is much more
difficult to assure foreign customers. Sales partners and "door open
ers" with local connections have helped some of the case companies
in acquiring the first foreign customers. For many, GEMs (original
equipment manufacturers) have proven workable marketers of their
products with yet non-established brands.

Conceptual model of developing sales channels

Sales through
VARs or disfributors

Sales through
own sales force

Sales through
partners or OEMs

Time
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Once companies have international references, their own sales effOlts
start to generate results. As illustrated in Figure 4.1, the use of Value
Added Resellers (VARs) and distributors usually follows success in
the company's own sales efforts. When the company's offering is well
known, markets start to demand or "pull" the products. Resellers and
distributors can then be utilized to enhance distribution.

Box 4.1. Key lessons learned

Building a start-up company is a complex and demanding task, the critical
concerns of which are mostly case specific. However, a few general pieces of
advice for future entrepreneurs can be given. The rest is learning by doing.

Keep a tight focus
A start-up always has limited resources. Keeping the focus on the most criti
cal issues increases the probability of attaining the set goals.

Stick to your plans and visions
Business prospects in a technology market can fluctuate widely. Do not al
ways believe the hype. Things that are hot today may freeze almost the day
after. It is worthwhile to stay alert, but it is important to let your own plans
and visions, rather than the latest trends, guide you.

Revisit your revenue model
As your target markets change, the business and revenue models should be
thought out again. The ability to change the business model along with
changing markets is vital.

Push the sales
Venture capital funding is not the only source of cash for a start-up company.
Being able to generate sales in the early stage of development provides extra
revenues, but more importantly, gives a signal of future success. It is far eas
ier to attract further financing once your business concept has been proven by
paying customers.

Build the network
Try to network with as many otller companies as possible. According to the
case entrepreneurs, the benefits do not necessarily always show up immedi
ately. But wait for the day when you realize that your classmate from start-up
crammer is your best customer. When building your network, remember that
individuals are more important than organizations.
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Prepare for failures and delays
Everything will not go as planned. Always be prepared for failures and de
lays. It is important to be able to fail in the best possible way, once the failure
is inevitable. All agreements are possible failures. Make contingency plans
once the primary plan is ready.

Timing is crucial
As markets for new technology are prone to sudden changes, it is important
to be in the right place at the right time. For example, fund raising during the
Internet hype was a lot easier than just a few months later. Taking advantage
of the situation makes huge differences.

Make an exit plan for the investors
When seeking investors, it is important to have a ready exit plan for them.
The companies that are able to convince investors of realistic exit plans are at
the top ofthe their deal-flow lists.

Be persistent
Regardless of the situation, it always pays to be persistent. If you keep your
faith in a better future, it is easier for others to believe in the company as
well.

4.4. Discussion

Finland, as one of the smallest industrialized economies, has been able
to produce an international market leader, Nokia, in the demanding
mobile telecommunications business. What are the chances that the
Finnish economy can create another such company with global recog
nition?

Traditionally, most of the large global leT companies have been US
based, enjoying a large home market advantage that enables them to
grow large before entering international competition. Industry analysts
have suggested that, since the US market is the world's biggest mar
ket, the leader in the US will most likely be the leader in the global
market, as well. Software companies, such as Microsoft and Oracle,
are good examples of this view. Similarly, Japanese and German
companies have utilized their large home markets to become global
companies.
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Among smaller economies, Israel has been very successful in pro
ducing internationally recognized companies. The Israeli model can
be summed up as follows: 1) First technology is developed and piloted
in the small home market. 2) At the rollout phase a sales office is
opened in the US market. 3) Once international sales have taken off,
the headquarters are moved to the US. 4) By the time of public listing,
the company is entirely US-based, possibly with some R&D activities
remaining in Isracl. So far, there are more than one lJumln::u Nasdaq
listed companies with Israeli origins.

In the light of the US and Israeli models, the history of Nokia is very
special. Although the company is operating globally in dozens of lo
cations, and more than 90 per cent of the shares are in foreign owner
ship, it is still in essence a Finnish company. The headquarters are in
Finland, the top management is mostly Finnish, and 40 per cent of the
employees are working in Finland. According to the case companies,
Finland's small, but adaptive home market, along with the advanced
ICT cluster, forms close to an ideal launch pad for new technology
start-ups. Due to the small size of the home market, it is impossible
for Finnish companies to grow to world-class measures without ex
pansion to foreign markets. Any universal model for successful inter
nationalization has still not been discovered for Finnish start-ups.
Would it be possible to follow the path of Nokia, or should a company
go abroad pursuing the Israeli model?

As national economies globalize gradually, it might be possible to
Nokia's model in internationalization, i.e., to build an international
organization gradually extending to new markets, but with headquar
ters and key activities remaining in the country of origin. However,
the Israeli model might also be a viable alternative because of its im
pressive track record. Looking at the currently internationalizing Fin
nish-based companies it will be interesting to see, which model will be
more successful. Ztango, providing wireless applications, is one of the
few Finnish-based companies following the Israeli-model. F-Secure, a
security software supplier, and Comptel, a telecommunications soft
ware company, are examples of the use of Nokia's model. Following
the development of these companies might give some early signs of a
successful internationalization model for Finnish start-ups.



APPENDIX 1: DETAILED LIST OF COMMON MILESTONES
IN INDICATIVE ORDER

Technology and product development process

Product concepti idea
Product specification I demo
Technology I product patented
Platform I technology selection
Prototype I demo publicly announced, Alpha-phase
Starting of commercialization
Dedicated ero appointed/freed (with solid project management skills)
Trial! pilot with customers, Beta-phase
Product ready for shipping
Income from products, 'proof of concept'
Versioning of products
Optimized production I design for manufacturing (ready for mass production)
Dedicated resources for technical support I help-desk
IPR portfolio analysis
Product profitability (R&D costs covered by sales)
Localized products to a foreign market
Separate R&D and further product development teams
2nd product generation (based on new technologies)
Multiple distinctive products based on distinctive technologies

Business development process

Business idea
Initial business plan
Founding (establishing legal form of a company)
Own premises
Business model (including revenue model) - including pricing
Value proposition and positioning of offering
Business plan ready (including detailed action plan)
First foreign employee
First outside-company member of board of directors
Management team hired
First foreign member of management team
Business concept publicly announced
Team size of 10 employees
Clear separate roles of operational management and board of directors
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First foreign member of board of directors
Option plan for employees
Team size of 30 employees
Operations in multiple countries
Team size of 100 employees
Operations on three or more continents
Profitability (positive monthly cash flow excluding funding and subsidies)

Acquisitions
Mergers

Network and market development process

First market research
Initial customer segment identified
First appearance to investors and local press coverage
Marketing plan ready
Registered trade marks
Pilot / first customers signed
Platform decisions made / technology partnerships signed
First appearance to inlel1lalional investors and intcl1lational pres c verage

ale,,, organization ready and launch of marketing campaign
Fir t foreign inve tor on board
Agreements with distributors / reseUers (operators in case of network
services)
First foreign customer signed
All crucial business model specific alliances signed in initial market
Deliveries to first foreign customer
1st country manager appointed
2nd country manager appointed
3rd country manager appointed
4th country manager appointed
All crucial business model specific alliances signed in first foreign market
International sales organization ready
Local/regional market leader position
Extension to other (distinctive) customer segments
Foreign sales more than 50 per cent of sales
Distributors / reseUers share more than 50 per cent of sales
Deliveries to three or more continents
Global market leader position
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ENDNOTES

I Based on Kiander & Vartia (1998), and Ministry of Finance (1999.2000).

2 The Finnish Bankers' Association.

J The minimum equity amount upon registering a limited company in Finland is EUR 8 000.

4 Arenius & Autio (2000).

s Finnish Venture Capital Association.

6 Finnish Venture Capital Association.

7 The euro became the official currency of Finland in 1.1.1999 at the conversion rate of I euro =
5.94573 markkas. For consistency, all figures originally in Finnish markkas have been converted to euros
in this report

8 The Nasdaq Composite Index is used here as an indicator of valuations of global eady-stage IT
companies. as it consists mainly of technology companies in their early or expansion stage. Major Euro
pean exchange indices (including the HEX index). in contrast, are strongly affected by non-technology
industries.

• The selection criteria for the presented milestones are reaSOnable possibility to point out the
specific time of reaching the milestone, and descriptiveness of a milestone in terms of process advance
ment.

10 SoneraPlaza. the portal of the incumbent telecommunications company, and MTV3. the portal
provided by a major television channel. have for long been the two most popular Internet portals in
Finland.
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1. GROWTH, CATCH-UP, AND ICT PIONEERS

"In Finland, customers of Sonera Ltd. can pay for a car wash, a
parking space or even a vending-machine soda by placing a call from
their mobile phones. The charge appears later on their phone bill...
This is the future of cellular phones in the U.S., already on display in
Europe. The Continent has long maintained a lead in wireless tech
nology largely because it has only one digital standard. So manufac
turers can introduce new phone models and have a ready potential
market of 300 million Europeans. The U.S., by contrast, has a hodge
podge of incompatible digital standards. And while fixed phone lines
are expensive ill Europe, digital wireless services are cheap, reliable
and welt-suited to Europeansfrequenrly on the move. ,,1

Wall Street Journal, June 3, 1999.

"... in Finland, arguably the most cell-phone-obsessed country in the
world, consumers can use phones for such edge-of-the-envelope expe
riences as buying a soft drink from a vending machine. In the United
States, instead ofbemoaning the lack of such opportunities, a growing
number of industry executives and analysts contend that consumers
and communications companies can only benefit by letting someone
else be the guinea pigs. So far, in Europe and Asia, there has been lit
tle evidence that many of the wireless services can actually make
money for the companies that provide them, portending an industry
shakeout comparable to America's dot-com meltdown of the last
year.

New York Times, January 29,2001

On both sides of the Atlantic, the drivers of the recent economic
growth stem from a sequence of two digital tornadoes. In the first one,
the digital economy, the V.S. has enjoyed an absolute and relative
leadership. In the second, the mobile digital economy, several firms in
Western Europe and, to some extent, Japan enjoy comparable leader
ship. Today, there are two kinds of pioneers in the information and
communications technology (leT) industries, i.e., the pioneers of the
digital economy and the pioneers of mobile digital economy. The first
dominate the wired and the second the wireless "new economy" (Fig
ure 1.1).
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Figure 1.1 Two substitutions
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Starting in the late 1990s, the shift to Internet services in developed
telecommunications and mobile markets has translated to a radical re
structuring of the traditional telecommunications industry. New tech
nologies have given rise to new business models as the Internet's open
standards and rapid innovation have shattered vertical integration in
the traditional industry. The new industry structure is horizontally lay
ered and dominated by companies with horizontal business models.
First, Internet access has pumped up demand for telecommunications
bandwidth, which has caused a boom in the business. Thereafter,
Internet services have resulted in functionalities that compete with
traditional telecommunications services, which has translated to sub
stitution. Finally Internet technologi . have di placed telecommuni
cation as the pri mary platform for er i inJl vaLion?

The sequence of events described above illustrates the emergence of
the digital economy in many, if not most developed markets. The mo
bilization of this digital economy, however, means still another se
quence of boom, substitution, and displacement. First, the access to
the mobile Internet increases the demand for mobile infrastructure,
handsets and services, which, in turn, causes a boom in the mobile
business. Thereafter, mobile Internet services offer functionalities that
compete with mobile services, which translates to substitution. Fi
nally, mobile Internet technologies displace traditional digital cellular
as the primary platform for servi<;e innovation.
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In the 1990s, digital convergence provided extraordinary first-mover
advantages for the US. in the international ICT sector. However, the re
cent years - i.e., the early phases of the Internet revolution - should not
be mistaken with the final outcomes of the digital convergence. After
all, these developments have barely begun, as evidenced by the emer
gence of the digital economy in the US., the rise of mobile communi
cations in Europe, and the early birth pains in both. Still, the rush toward
Internet-enabled systems has already resulted in significant reshaping of
various industries, vis-a-vis horizontal and vertical layering.

The emergence of the mobile Internet reflects the increasing complex
ity and novelty of the techn logy sector that no single nation can any
longer hope to dominate.3 However, the idea that American techno
logical dominance is "gone for good" - a popular idea in the late
1980s and early 1990s - is only seemingly indisputable. Conversely,
the more recent idea that the American economy is stronger today
than ever before downplays the inherent weaknesses of V.S. techno
logical leadership. This leadership is indisputable; however, its domi
nance is no longer the kind of across-the-board superiority that it held
in the postwar era. It is, thus, increasingly vulnerable to strategic at
tacks and challenges in certain pockets of industry segments. V.S.
leadership does continue in the critical convergence segments- with
the exception of mobile communications.

Vntil the 1990s, V.S.-based companies dominated the rust-generation
mobile rivalry (analog cellular, or 1G), but this leadership was lost in
the second-generation competition (digital cellular, or 2G) to Europe,
particularly the Nordic lCT cluster (the Sweden-based Ericsson and the
Finland-based Nokia). As the European companies began to pioneer the
3G rivalry and the mobile Internet in the late J990 the US. companies
have often been one to two year behind the learning curve.

4

Prior to the 1980s, the international competitiveness of nations was
largely the subject of macroeconomic analysis. The rise of cluster re
search (Michael E. Porter) has augmented the classic research litera
ture with microeconomic analysis. This shift is not only methodologi
cal; it is intertwined with the globalization of the industries. While a
stable political context and sound macroeconomic policies remain
necessary, they are not sufficient to ensure a prosperous economy.
Perhaps even more important are the microeconomic foundations of
economic development that are rooted in the firm's strategic conduct
and operating practices, as well as in the business inputs, infrastruc
ture, institutions, and policies that constitute the full environment in
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which a nation's firms compete. This emphasis on the microeconomic
factors builds upon the cluster research of locational advantage.s It can
also shed light on the recent performance of the V.S. industry - whose
strengths were ignored by macroeconomic analysis in the late 1980s:

... the general picture is one of stronger ru.S.] peifonnance in the
1990s than in the early 1980s, attributable to a variety of factors in
eludinE? supportive public policies, competition and openness to innova

tion, and changes in supplier and customer relationships - factors that
might not be as readily apparent if the analysis were of the macroecon
omy or at the level of the finn. Vigorous foreign competition forced

changes in manufacturing processes, organization, and strategy but then
receded, making the peiformance of U.S. industries look even better. 6

Although this form of analysis provides a methodological path for in
dustry- or segment-level investigations, it may not go far enough, for
several reasons. Instead of focusing on the internationalization of dis
tinct business practices within the firm (including vertical and hori
zontal specialization), it examines national and regional clusters of
these firms. Second, instead of anchoring strategic advantages on the
dynamic of innovation, it stresses competilive advantages that are
more pr valent in malUring industries and ,pecific indu try pha es.?
Third, due lo accelerating international competition, neither intra- nor
inter-firm practices can any longer be studied within the clusters of
individual countries; rather, they must be understood in the context of
the internationalization or even globalization of such clusters. As
Mowery and Nelson (1999) have demonstrated, the sources of indus
trial leadership can be elusive, complex, and heterogeneous.R

The next chapter will examine these issues vis-a-vis eight brief com
pany case studies, or "mini-cases".9 All of the companies discussed are
leT pioneers in their respective industries. FoUl' of them represent the
central layers of the U.S. digital economy. The other foUl' reflect the ba
sic layers of European mobile communications. While most of these
companies are relatively well known, the cases do not necessarily spot
light their most familiar aspects. Instead, they focus on the reorganiza
tion of the business practices inside and outside of these firms, or the re
configuration of the intra- and inter-firm chains. The cases, thus, pay
special attention to the impact of horizontal and vertical layering on
these companies, as well as on how these companies shape this layering.
Finally, each case will be illustrated with an industry transformation
matrix, vis-a-vis business and geographic diversification and vertical
chains. The matrix, though a higWy qualitative instrument, permits the



investigation of the sources of strengths and weaknesses among the D.S.
digital economy first movers and the European - or, more precisely,
Nordic - mobile communications pioneers.

In the last chapter, the pace of erosion will be considered, along with
the qualities that distinguish the US. digital economy pioneers from
the Nordic mobile communications pioneers. While Nordic countries
have pioneered mobile communications, they lack the complemen
tarities that would enable the full exploitation of this leadership. Con
versely, the US. industry leaders no longer enjoy strategic superiority
in all critical industry segments. While they do possess the required
complementarities in the digital economy, they are now engaged in a
catch-up game in mobile communications.

In the postwar era, the "American Century" endured only some 25
years. Today, a new catch-up game is in progress and is bound to erode
US. strategic advantages in the long run. However, it may erode the ad
vantages of European mobile communications pioneers even more
quickly. Furthermore, Asian firms - whose potential impact into tech
nology competition has recently been almost entirely ignored- will play
a critical role in the mobilization of the digital economy.

The mobilization of the digital economy reflects the realities of accel
erating international competition. Today, strategic advantages are in
creasingly difficult to achieve and sustain across-the-board. Weak
nesses are quickly identified and exploited in entry strategies that re
veal the vulnerabilities of the incumbent players, as well as in the re
positioning strategies of these incumbents themselves. In this new
world of increasingly global dynamic competition, ICT pioneers must
create, cultivate, expand, retain, and renew their strategic advantages.

2. TWO KINDS OF leT PIONEERS

After the privatization of the Internet backbone, and the commerciali
zation of Internet-driven services triggered the online revolution, the
first wave of pure Internet public initial offerings (IPO) ensued in
1995, the first e-commerce IPOs in 1997, and the first mobile Internet
IPOs around 1999 (Figure 2.1). At the same time, the US. witnessed
the emergence of the digital economy, which prompted the reorgani
zation of the entire telecommunications sector (codified in the new
Telecommunications Act of 1996).
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Figure 2,1 Number of technology IPO issues and follow-on issues
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By the mid-1990s, the growth prospects of the emerging digital econ
omy were stunning. In aggregate terms, Morgan Stanley Research, 10

for instance, predicted that new businesses that were created by or for
the Internet marketplace would grow rapidly, at an estimated com
pound annual growth rate (CAGR) of 38 per cent from 1995 until year
2000. Concurrently, growth in some existing markets, namely PCs,
servers, semiconductors, and telecommunications service and equip
ment, would benefit indirectly. This segment was predicted to grow at
a 30 per cent CAGR, thanks in part to its role in supporting the Inter
net's growth. The size of the Internet market space was estimated at
USD 5 billion for new markets plus another USD 11 billion related
indirectly to existing infrastructure companies. The "new businesses"
market was expected to grow to USD 36 billion in the year 2000, and
the indirectly related existing markets to USD 43 billion.!!
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By 1998, the convergence of computer and telecommunications in
dustries had given rise to a digital economy, which was generating an
estimated USD 301.4 billion revenue in the U.S., and was responsible
for 1.2 million jobs, according to a study commissioned by Cisco
Systems. 12 It portrayed the digital economy in four horizontal layers
(Box 2.1). Indeed, e-commerce and the IT-producing industries in the
U.S. were growing at a breathtaking speed. Yet, as a share of the retail
portion of the economy, e-commerce remained small comprising less
than 1 per cent of the total.

Box 2.1 The horizontal layers of the digital economy

By the late 1990s, the emerging digital economy consisted of four basic hori
zontallayers: infrastructure, applications, content and aggregation, and retail.

Infrastructure. This layer consisted of the telecommunications companies,
Internet service providers, Internet backbone carriers, "last mile" access
companies, and manufacturers of end-user networking equipment, all of
which was a prerequisite for the Web and the proliferation of Internet based
e-commerce.

• Internet backbone providers (e.g., Qwest, MCI Worldcom)
• Internet service providers (e.g., Mindspring, AOL, Earthlink)
• Networking hardware and software companies (e.g., Cisco, Lucent, 3Com)
• PC and server manufacturers (e.g., Dell, Compaq, HP)
• Security vendors (e.g., Axent, Checkpoint, Network Associates)
• Fiber optics makers (e.g., Corning)
• Line acceleration hardware manufacturers (e.g., Ciena, Tellabs, Pairgain)

Applications Software. This layer involved software products and services
necessary to facilitate Web transactions and transaction intermediaries. Also,
the layer included the consultants and service companies that designed, built,
and maintained all types of Web sites, from portals to full e-commerce sites.

• Internet consultants (e.g., USWeb/CKS, Scient)
• Internet commerce applications (e.g., Netscape, Microsoft, Sun, IBM)
• Multimedia applications (e.g., RealNetworks, Macromedia)
• Web development software (e.g., Adobe, NetObjects, Allaire, Vignette)
• Search engine software (e.g., Inktorni, Verity)
• Online training (e.g., Sylvan Prometric, Assymetrix)
• Web-enabled databases (e.g., Oracle, IBM DB2, Microsoft SQL Server;

only Internet/intranet related revenues are counted)
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Intermediary (Content/Aggregation). The third layer consisted of busi
nesses, which were mainly Internet pure-plays. Their Web-based business
g nerat d revenues indirectly, lhr ugb adverli ing, membership subscripLi n
fee', and cornrni. .jons. Many were purely Web contenl provid rs while tb
ers were market makers or market intermediaries. These "infomediaries"
were expected to have a significant impact over time on the efficiency and
performance of electronic markets.

• Market makers in vertical industries (e.g., VerticalNet, PCOrder)
• Onbne travel agents (e,g., TravelWeb.com, ITravel.com)
• Online brokerages (e.g., E*Trade, Schwab.com, DLJDirect)
• Content aggregators (e.g., Cnet, ZDnet, Broadcast.com)
• Portals/Content providers (e.g., Yahoo, Excite, Geocities)
• Internet ad brokers (e.g., Doubleclick, 24/7 Media)
• Online advertising (e.g., Yahoo, ESPNSportszone)

Retail. Conducting Web-based commerce transactions, these firms crossed a
wide variety of vertical industries.

• E-tailers (e.g., Amazon.com, eToys.com)
• Manufacturers selling online (e.g., Cisco, Dell, IBM)
• Fee/Subscription-based companies (e.g., thestreet.com, WSJ.com)
• Airlines selling online tickets
• Online entertainment and professional services

Many companies were involved at multiple layers.

Source: University of Texas' Center for Research in Eiectronic Commerce (2000),

These developments, in turn, accelerated the arrival of digital cellular
services in the V.S. around 1998, as well as the nascent mobilization
of the digital economy. In both cases, certain companies served as the
primary drivers of economic growth. Here, the case companies have
been selected to represent the key layers of the emerging V.S. digital
economy and the emerging European mobile communications (Box
2.2). The V.S.-based lCT pioneers are AT&T (operations), Microsoft
(operating systems, software). America Online (aggregation/content/
media), and Amazon.com (e-commerce). The European-based mobile
communications pioneers are Ericsson (infrastructure), Nokia (hand
sets), Sonera (aggregation/content/media). and Merita-Nordhanken (e
commerce). Each of these companies represents its respective industry
segment, both in the emerging digital economy and the mobile com
munications.
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Box 2.2 First movers: Digital and mobile communications I)

The Digital Economy First-Movers

AT&T. In 1999, AT&T was a major player in the operations layer. It had
revenues of USD 62.4 billion and almost 150,000 employees (USD 422,000
per employee); its long-term debt amounted to USD 22 billion, and it had a
market value of USD 162 billion (2.6 times revenues). Through its third
breakup, AT&T has extended its vertical chain from the old cash cow (con
sumer long-distance) toward business data and local phone (local, wireless,
and the Internet). This vertical diversification has extended geographically, as
well, from majority and minority investments to subsidiaries, joint ventures
and strategic alliances.

Microsoft. Through its operating systems and applications, Microsoft had a
key role in software. In 1999, Microsoft, despite the ongoing and long
running antitrust trial, still dominated the application software and operating
systems layer in the digital economy. It had revenues of USD 23 billion, and
more than 39,100 employees (USD 587,000 per employee); its market value
exceeded USD 422 billion (more than 18 times revenues). Through its "em
brace and extend" strategy, Microsoft has extended its vertical chain into the
Internet, in cable and, to some extent, into wireless (e.g., joint ventures, tech
nology coalitions, instant messaging). Vertical diversification has been ex
tended and leveraged worldwide.

America Online. America Online was a leading firm in the intermediary
layer for content and aggregation (and, through Time Warner, in media). In
January 2000, AOL became the world's largest entertainment and media firm
through its USD 183 billion (the price at the time of the announcement)
agreement to acquire the media behemoth Time Warner. It had revenues of
USD 6.9 billion, almost 15,000 employees (USD 459,000 per employee), and
its market value amounted to USD 122 billion (almost 18 times revenues).
Through Time Warner, AOL has extended its vertical chains from the Inter
net to the local cable and telecom services, from aggregation to content pro
duction, and into the wireless. Vertical diversification in old and new media
has been extended worldwide.

Amazon.com. Amazon.com was the pioneer of online retail. As one of the
first pure e-commerce players, the Seattle-based Amazon.com initiated its
operations in online book retail, but began diversification in 1998. In 1999,
Amazon had revenues of USD 1,640 million and almost 7,600 employees
(USD 216,000 per employee); in five years, its net income has soared from
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USD 0.3 million to USD 720 million. With USD 1,466 million in debt, its
debt ratio exceeded 84 per cent. Still, its market value amounted to USD 26.3
billion (16 times revenues).

European Mobile Communications First-Movers

Ericsson. In the emerging mobile digital economy, Ericsson is the dominant
player in the infrastructure, Stockholm-based Ericsson dominated global
sales in the wireless infrastructure market, while trailing Nokia and Motorola
in handset sales. Ericsson's core products for teleCOlll providers accounted for
70 per cent of sales. In 1999, Ericsson had revenues of USD 25.3 billion and
some 103,000 employees (USD 245,000 per employee); a year before, its
market value amounted to USD 46.7 billion (2.1 times revenues).

Nokia. In 1999, Nokia was the world's leading handset maker, and remained
a significant player in infrastructure as well. Headed by CEO Jorma Ollila,
the company's strategy was to "bring the Internet to everybody's pocket." In
1999, Nokia generated almost USD 20 billion in revenues with more than
51,000 employees (USD 390,000 per employee). Its market value amounted
to more than USD 222 billion (11.1 times revenues).

Sonera. In 1999, Sonera was pioneering mobile software and services. Based
in Helsinki, the former Telecom Finland remained the country's leading pro
vider of telecom services. Sonera also provided telecom services in Russia
and Northern Europe with a fiber-optic network stretching from Moscow to
North America. Sonera's mobile pioneership, wireless unit, and global ambi
tions made the company unique worldwide. In 1999, Sonera had revenues of
USD 1,866 million and 9,000 employees (USD 207,000 per employee); its
debt ratio exceeded 38 per cent, and it had a market value of USD 50 billion
(26.8 times revenues).

Merita-Nordbanken. In 1999, Melita-Nordbanken was the pioneer of mo
bile e-banking. When Finland's Merita and Sweden's Nordbanken merged to
form a new parent company, the ensuing Nordic Baltic Holding became one
of the rust European cross-border bank mergers. Its main subsidiary, Merita
Nordbanken, provided retail and corporate banking, asset management, and
insurance to more than 6.5 million individuals and about 400,000 companies
in its home countries as well as Estonia, Latvia, Lithuania, and Poland. The
Swedish government owned about 43 per cent of Merita-Nordbanken, which
has bought Denmark's Unidanmark and is buying Christiania og Kreditkasse
of Norway. In 1999, Merita-Nordbanken had revenues of USD 6 billion and
almost 19,000 employees (USD 318,000 per employee).
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2.1. U.S. digital economy

In the postwar era, the U.S. has enjoyed a distinct technological advantage
in two broad areas of manufacturing: mass production (e.g., automobiles,
steel, consumer durables) and high technology (e.g., electronics, aero
space, pharmaceuticals).14 Technological dominance gave rise to indus
trial leadership. This, as Sylvia Ostry (1997) has argued, was the initial
context of the post-Cold War trading system: "American technological
leadership after World War I was across-the-board dominance - that is,
the American lead was apparent in all industries and not simply in high
tech." Unlike the industrial leadership, America's preeminence in the
technology sector emerged only after World War IT, most importantly by
massive investment in R&D by industry, academic institutions, and gov
ernment. Furthermore, a large fraction of government and industrial R&D
flowed from the Department of Defense, including the first Internet
related R&D projects in the aftermath ofthe Soviet Sputnik in 1957. 15

It was this post-war "technology gap" with the U.S., first enunciated
by the Organization for European Economic Cooperation (OEEC),
that prompted the idea of catch-up by the countries that are today
known as developed nations. 16 As the master-architect and builder of
the "convergence club" (the OECD countries), the United States con
tributed to the strengthening of its future economic rivals - through
trade, foreign direct investment, intra- and inter- industry spillovers,
technological capabilities of host-country firms, and an increasing
numbers of scientific communities - until the international trade and
technology conflicts in the 1970s and 1980s.17

The strong performance of the U.S. economy between 1995 and 2000
contrasted both with its performance from 1973 to 1995, and with that
of the rest of the industrial world (compare Figures 2.2a and 2.2b).
The advocates of the "new economy" have pointed to an amalgam of
factors that contributed to this strength, including favorable monetary
and fiscal policies, pro-competitive regulation, risk capital, and an en
trepreneurial business culture.

As the era of the Clinton-Gore administration approached its end, the
policy strategy of maintaining fiscal discipline, investing in people
and technologies, and opening international markets, as the White
House argued, had borne rich fruit, allowing the nation to exploit new
opportunities, and reap the benefits of major scientific and technical
advances. As the administration saw it (and quite a few observers con
curred), the record was extraordinary: a 20-million-job increase in pay-
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Figure 2.2 Economic growth, productivity, and lJ.S. resurgence: What hap
pened to the catch-up game?
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Figure 2.2b Growth rate of labor productivity per employee 7960-7999
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roll employment since January 1993; the lowest unemployment rate
since 1969; the lowest core inflation rate since 1965; the lowest pov
erty rate since 1979; rising productivity; significant gains all across
the income distribution; and a Federal budget in surplus for two years
in a row after nearly three decades of deficits. 18 By the year 2000, the
D.S. economic expansion was in its tenth year. The optimists believed
sustained economic strength with low inflation evidenced that the U.S.
economy "may well have crossed into a new era of greater economic
prosperity and possibility. much as it did after the de el pment and
spread f Ih el clric dynam and the internal combustion engine.,,19

The advent of the "new economy" coincided with dramatic cost re
ductions in computers, computer components, and communications
equipment. Declining IT prices and years of sustained economic
growth spurred massive investments not only in computer and com
munications equipment but also in new software that harnessed and
enhanced the productive capacity of that equipment. The new economy
was also shaped by much cheaper and more rapidly increasing elec
tronic connectivity. The Internet helped to level the playing field among
large and small firms in business-to-business e-commerce. Firms were
moving their supply networks and sales channels online, and partici
pating in new online marketplaces. They were also expanding their use
of networked systems to improve internal business processes.

The vitality of the digital economy was grounded in IT producing in
dustries, i.e., the firms that supplied the goods and services that sup
ported IT-enabled business practices across the economy, as well as
the Internet and e-commerce. Over the 1990s, and especially since the
rnid-1990s, these industries have been a powerful factor in the econ
omy's rapid and sustained growth, a significant restraint on inflation,
and a focal point of prolific technological innovation. Although IT in
dustries still account for a relatively small share of the economy's to
tal output - an estimated 8.3 per cent in 2000 - they contributed nearly
a third ofreal U.S. economic growth between 1995 and 1999.

In the U.S. digital economy, AT&T, Microsoft, America Online, and
Amazon.com illustrate the horizontal layers. AT&T has been a domi
nant player in the operations layer. Microsoft, through its operating
systems and applications, has had a key role in software. America
Online is a leading firm in the intermediary layer for content and ag
gregation (and, through Time Warner, in media). And Amazon.com is
the pioneer of online retail. The older the firms, the more extensive
have been their international operations (AT&T, Microsoft); the
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younger the firms. the more they have favored strategic partnerships
rather than vertical integration (Amazon.com). Through mergers and
acquisitions and consolidation, even the newer players have begun to
seek increasing integration (e.g., AOL/Time-Warner).

2.2. European mobile communications

After World War 11, Nordic countries found themselves between the
socialist East and the capitalist West. They struggled for a "third way"
that would do justice to their mixed economies. In 1945, the Nordic
Social Democrats drafted a far-reaching declaration on Nordic coop
eration. The explosion of the cellular business was the result of these
initiatives. From the earliest introduction of dispatch radio services,
the major Nordic countries - Sweden, Finland, Denmark and Norway
- adopted an unusually progressive attitude towards all forms of mo
bile communications.2o

The use of the mobile phone was heavily promoted, and use of the
available spectrum was encouraged in the Nordic countries, unlike in
most other European countries. The topography of the Nordic coun
tries favored mobile communications, with its dispersion of much of
the population in remote places. In June 1969, the Nordic telecommu
nications conference in the Lofoten Islands established the Nordic
Mobile Telephone Group (Nordiska Mobil Telefongruppen, NMT).
Led by market needs, the strategy for the introduction of mobile serv
ices was not geared at profitability, but at the public-service values of
the Nordic PT'fs, which integrated mobile operations with the rest of
their activities. 21 The low price for fixed subscriptions posed a minimal
barrier to potential users. By the same token, revenues would be highly
dependent on adequate traffic levels and cost-leadership strategies.

While the cellular market growth took off rapidly in both Nordic
Europe and the U .S., the emerging mobile players in the latter country
faced far more obstacles. There were five major differences between
Nordic and U.S. developments. The first four stemmed from Nordic
initiatives, while the fifth originated from the European integration
process.

Centralized decision daking: Market creation and new technol
ogy. While AT&T believed strongly in the market prospects of cel
lular services, it had to spend years convincing the Federal Communi
cations Commission (FCe) , and it took even longer to initiate the li
censing process. In Nordic countries, the highly centralized decision
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making, coupled with enlightened views of markets and technology,
presented no such obstacles.

Roaming as a precondition of market creation. Nordic countries
made roaming a precondition of market creation, whereas in the V.S.,
the fragmented licensing approach ignored the roaming needs. This
resulted in problems that took years to resolve.

The selection of frequency bands. The use of 450 MHz in the Nor
dic countries encouraged a rapid start, whereas the choice of 800 MHz
imposed by the FCC made the initial lawlch difficult and costly. Yet,
even Nordic PITs did not anticipate the explosive market growth, just
as they had to learn marketing to achieve acceptance of the second
generation 900 MHz system. In the long term, these marketing capa
bilities, coupled with existing customer service levels, made Nordic
systems highly efficient.

Differences in pricing practices. Pricing differences involved two ad
ditional determinants. The Nordic countries popularized the "caller
pays" principle, which nurtured parity between fixed and mobile serv
ices. In the U.S., mobile phone users have paid for both outgoing and
incoming calls, which has served as a hindrance for market expansion,
freezing mobile services into a marginal niche rather than a true com
plement to fixed services. Also, the V.S. telecommunications services
have had fixed fees, whereas the Nordic users have been accustomed to
time-based pricing, which mobile pricing simply emulated.

GSM as an instrument of European integration. With the gradual
unification of the Em-opean markets at the end of the 1980s, the Euro
pean Conference of Postal and Telecommunications Administrations
(CEPT) decided to develop a common standard for digital mobile te
lephony. Today, this standard is known as Global System for Mobile
Communications (GSM). The early initiatives by the European Com
mission stimulated the introduction of GSM. In the late 1980s, the
concept of GSM matched the European Commission's objectives of
providing comprehensive pan-European services and standards, as
well as the ECs willingness to transform European telecommunica
tions, from domestic monopolies into a fully competitive environment.
In the V.S., the fragmented markets failed to replicate the triumph of
the GSM standard.

In the emerging mobile digital economy, Ericsson, Nokia, Sonera, and
Merita-Nordbanken illustrate the horizontal layers. Through the 1990s,
Ericsson has been the dominant player in the infrastructure, while
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Nokia has dominated in handsets. In the late 1990s, Sonera was pio
neering mobile software and services, whereas Merita-Nordbanken
has long been the pioneer of mobile banking. Unlike their U.S. coun
terparts, these European companies have been relatively old.

Historically, Sonera emerged from Russian telecommunications op
erations in Finland, a Grand Duchy of the Tsarist empire in the mid
and late 19th century. Nokia, initially a forestry business, was launched
in 1866, and Ericsson emerged only a decade later. Similarly, Merita
and Nordbanken originated from banks that were established more
than a century ago. In practice, these firms have been among the first
movers of their industries, leading in one or more business segments,
and benefiting from enlightened corporate leadership. Furthermore,
Ericsson, Nokia, and Sonera participated in Nordic cooperation, which
initiated the transition to digital cellular. Through its electronic serv
ices, Merita, an investor in and client of Nokia and Sonera, initiated its
own experiments in text-based computer banking in the early 1980s.

Unlike other Nordic and European firms, these companies have been
bold risk-takers, willing to bet for high long-term growth prospects. In
addition to such pull motives, they have also been driven by push
factors. Ericsson and Nokia rushed to the 2G markets amidst serious
crisis situations in which they had a lot to gain but little to lose. Son
era opted for new markets amidst impending privatization. Merita in
tensified its efforts to explore new markets during Finland's severe re
cession and banking crisis in the early 1990s.

2.3. Industry transformation matrix

The dynamic impact of the emerging digital economy and mobile
communications can be illustrated with an industry transformation
matrix, emphasizing the concurrent interplay of horizontal and vertical
systems (Figure 2.3a). One axis makes note of the horizontal layering
of the emerging digital economy, while another depicts the new verti
cal layering of the telecommunications industry. In both cases, the
matrix represents a dynamic reality. In the mid-1990s, it was still
relatively easy to sort out the central players into the distinct catego
ries of local, long-distance, wireless, and Internet players, in the u.s.
telecommunications markets. Yet, these industry boundaries were, for
most practical purposes, artificial.22 In addition to the industry matrix,
the companies can be sorted according to the degree of their geo
graphic presence (significant/dominant, medium, low), as well as ver
tical chains within the matrix (Figure 2.3b).
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Figure 2.3 Industry transformation matrix

Figure 2.3a Industry transformation matrix
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Simple statistical comparisons of the V.S. pioneers and the European
first movers are useful for preliminary analysis, but they do not nec
essarily illustrate central strategic variables. Take, for example, ca
ble, the growth business of the 1980s: No aggregate industry study
could have predicted the rise of Turner's CNN. At the time, CNN's
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major rival seemed to be Satellite News Channels (SNC) , a Jomt
venture by ABC and Westinghouse. The combined revenues of these
two players amounted to USD 11.8 billion, whereas Turner's parent
company generated only USD 1 million. In numbers and resources,
it was the fly against the giants. Yet, only five years later, CNN was
in the black, unlike its broadcast TV rivals; it had also become a
global franchise.23

Statistical considerations, then, must be augmented with strategic
ones, including:

• strategic inflection points: online migration from physical opera
tions to Web-based activities, and the ensuing mobile migration
from Web-based activities to mobile processes

• business growth prospects: the pace of evolution as well as po
tential scale

• geographic presence and growth prospects: the pace of evolution
in the diversification of business and geographic segments, and
the ensuing scope

• ownership and control of the vertical chains

2.4. U,S. and European ICT pioneers: Strategic comparisons

These ICT pioneers might also be sorted according to the basic char
acteristics of the markets (old/new) and the firms themselves
(old/new). In both cases, the Internet revolution, whose beginnings are
often associated with the IPO of Netscape in August 1994, is the rele
vant yardstick. The companies that were founded prior to the mid
1990s may be considered older, whereas those that emerged after the
mid-1990s may be considered young. The U.S. pioneers are former
monopolies (AT&T) that seek a foothold in new markets, dominant
firms (Microsoft) that have embraced new markets, or relatively new
Internet players (America Online, Amazon.com). Unlike their U.S. ri
vals, European mobile communications pioneers tend to be former
monopolies (Sonera) and dominant firms (Ericsson, Nokia, Merita
Nordbanken) that originated in the late 19th century but have stayed
abreast with new markets.
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Figure 2.4 Industry transformation matrix: leT pioneers

Figure 2.40 Geographic presence
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The industry transformation matrix permits the investigation of the
ICT pioneer companies against the context of both horizontal and ver
tical layering, while acknowledging the dynamics of the system. The
companies can be illustrated in terms of their recent revenues, reve
nue/employee (proxy for productivity), and market value/revenue
(proxy for valuation) (see Box 2.2 on page 143). Furthermore, they
can be illustrated in terms of geographic presence and vertical chains
(Figures 2.4a and 2Ab).

Strategic Inflection Points. Unlike many European players, the V.S.
ICT pioneers have often engaged in risky, ambitious, and bold growth
strategies. While these strategies have been most prominent among the
more recent players (Amazon.corn, America Online), the older firms
have followed along since the 1980s, especially since the dawn of the
Internet revolution. In the V.S., competition policy (the longstanding
antitrust efforts against Microsoft) and certain regulatory decisions
(the Teleco~munications Act of 1996) have contributed to these de
velopments .. priven by rapid investor reactions, U.S. ICT pioneers
have had few"options but to respond quickly to market reactions.

Unlike the V.S: players, the European ICT pioneers have moved more
incrementally,; Iri contrast to Sweden, the Finnish players, except for
Nokia in the itllobile business, have also been relatively isolated anq.,
sheltered from international competition until the early 1 90s. In the'
past 20 to 30 years, the European fir l-11'\ yers ha e initially focused
on innovative technology strategies rather than (shareholder) value,
strategies. Consequently, they have notalways excelled in listening·to
the markct, as evidenced by the initial failures of Nokia and Ericsson
in the digital convergence. With the ·GS¥ standard, however, the
European finns have been successful - 'th'e failure of the U.S. regula
tors and ICT pioneers to develop integrated 2G markets has contrib-
uted to this triumph. :~~

Business Growth Prospects. The most remarkable aspect of the V.S:
inn vation system may well be the I riurity it accord lO rapid and
flexible entry and exit in dynamic mark (',. In 19 0 America nUne
followed in the footsteps of Prodigy (the market leader that it would
soon defeat) and CompuServe (a keen rival lhat it would 1I timately
acquire); it was a rapid ~ )lower, not a first mover. In 1999, it ma.rk t

value was e'limated at USD 122 billi n and it wa about to acquir
Time Warner in a then USD 183 billi n deal. All f the V.S. ICY pio
neers - from AT&T since the late 1880s to Amazon.com in the late
1990s - have been quick to benefit from the massive scope of the U.S.



markets; none have engaged in local or regional strategies, even ini
tially. With changing markets, these companies have also engaged in
dramatic strategic turns. In December ]995, following Bill Gates's
famous "Pearl Harbor" speech, Microsoft opted for an Internet-driven
"embrace and extend" strategy, which, in just a few months, trans
formed the software giant.

Only Nokia's extraordinary growth strategy in the early 1990s com
pares with those of the U.S. leT pioneers, not least because of the
Finnish mobile vendor's dramatic crisis after a decade of expansion.
Most European ICT pioneers simply have not been able to match the
rapid growth pace or the potential scale of D.S. ICT pioneers. The
success of the European ICT first-movers, as well as the massive scale
of the greatest of them (Ericsson, Nokia), originates from the late
1960s; it has not been of recent nature. Furthermore, the climax of this
success - the 2G dominance - has been relatively nan'ow historically,
pertaining almost exclusively to a single phase of mobile evolution.

Geographic Presence and Growth Prospects. All U.S. ICT pioneers
have sought to leverage domestic success with geographic diversifica
tion, especially as the growth markets have migrated to overseas loca
tions, from AT&T in the early 1910s (when it already operated in the
central worldwide locations) to America Online in the mid-1990s
(when it, along with Yahoo!, first engaged in internationalization) and
Amazon.com later in the decade. In effect, Microsoft built its success
in the D.S. markets upon the foundation it had first created in the
European markets in the 1980s, through its operating systems and ap
plication software.

The European ICT pioneers, especially the Finnish, have been far
slower to enter overseas markets than the U.S. players. Nokia has en
gaged in world markets since the very beginning of the 20th century,
but its entry into worldwide mobile markets evolved only in the
1980s. Due to the relative isolation and heavy regulation of the Fin
nish banking and telecommunications sectors, Merita (then KO?) and
Sonera had little taste of international competition until the late] 980s
and early 1990s. Unlike the Finnish players, Ericsson has been more
driven internationally, from its very genesis; however, its role in the
mobile markets grew only toward the late]960s and 1970s.

Vertical Chains. In dynamic markets, particularly in the digital econ
omy and mobile communications, no single company can any longer
hope to control the entire chain of business practices, from suppliers
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and manufacturing to service and end-customers. While all ICT pio
neers have engaged in significant vertical disintegration since the
1980s, the U.S. and European pioneers differ drastically in terms of
the roles and power they have in the new vertical chains. Overall, the
D.S. ICT pioneers have fewer vertical chains, control more individual
stages, engage in greater scale and scope of operations and, thus, hold
greater bargaining power than the European ICT pioneers. Even the
most recent entrant, Amazon.com, though narrow in its strategic fo
cu . enj y relativel, Ihi k v tical chains and has leveraged its capa
bilities through related di cr:ificalion as well as increa i-llg presence
in critical worldwide markets.

Both Nokia and Ericsson have thick vertical chains in the mobile
business, as well as favorable positioning in the mobile wireless; how
ever, because the 30 success is not directly dependent on the 20 ca
pabilities, they will face tough competition in the future. Sonera re
mains primarily a Finllish player in traditional telecommunications
segments, though it is a technology pioneer in the mobile Internet.
Due to its thin scale and scope, however, it mu t engage in merg~r'

and acquisiti ns of its own, or it will be acquired. Merita-Nordbanken
is likely to expand into a regional player in Northern Europe, but the
scale and scope of its operations will remain relatively thin, which
translates to technology leadership rather than industry dominance.

Overall, then, the strategic comparisons between the D.S. and Euro
pean I r pi neers indicate that where the ~ rmer enj y indu. try
dominance, the latter ha excelled in technology leader hip, except
for tbe hi 'loricaUy brief 20 ri all' in mobil communicati n .

3. PIONEERSHIP AND STRATEGIC ADVANTAGES

The focus of this chapter is the pace of erosion and the kind of
pioneership that distinguishes the D.S. digital economy first-movers
from the European mobile communications pioneers. While Nordic
countries have pioneered mobile communications, they lack the very
complementarities that would enable the full exploitation of this
pioneership. Conversely, the D.S. industry leaders no longer enjoy
strategic superiority in all critical industry segments. While they do
possess the required complementarities in the digital economy, they
are now engaged in a mobile communications catch-up game.
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3.1, The pace of erosion

The idea that the EU countries would rush in the footsteps of the U.S.
into the emerging digital economy was at best simplistic. It ignored
the fundamental differences between the two trading blocks, vis-a-vis
firms, industries, institutions, innovation and investment systems, and
the far more fragmented technological and cultural infrastructures in
Europe. Furthermore, European players, as followers rather than first
movers in many industries, have benefited from hindsight. They have
had the opportunity to review what has succeeded and failed in the
US. Finally, in some segments, the later entry of European companies
into the digital economy, particularly e-commerce, may give them the
advantage of applying technology that has advanced considerably in
just two years.

For example, in the US., the first round of this layer of the digital
economy went resoundingly to the pure Internet companies. In Europe,
when incumbent businesses have moved quickly enough, they have
had opportunities to beat out the competition - both the local Internet
pure plays and the US. online subsidiaries. By 2000, the McKinsey

consultants argued, on the basis of these differences, that "any thought
that Europe will remain several steps behind the United States may
well prove wrong.,,24

While the regional differences are indisputable, the benefit of hind
sight - i.e., strategic followership - is often debatable in dynamic and
technology-driven industries, where fIrst-mover advantages, early
critical mass, and network effects may result in enduring advantages.
In the digital ec~momy, no technologies, competencies, or capabilities
can be built and accumulated in isolation; in an interdependent sys
tem, horizontal and vertical specialization is often based upon under
lying similarities in standards and technologies. Consequently, the
idea of hindsight, which is predicated on static sustainability, may be
an afterthought in the digital economy. And as e-commerce in Europe
- measured by the share of its population that is currently online, Web
purchasers as a percentage of Web users, and average spending per
buyer - has lagged behind e-commerce in the U.S. by one to two years
(in 2000), today's hindsight may often serve as tomorrow's rationali
zation.

Take e-commerce. The resurgence of the European incumbents in the
digital economy may have less to do with moving quickly than the ab
sence of opportunities for startups and new entrants to grow even
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more quickly. After the mid-1990s - since the European Union laid
out a regulatory framework for the liberalization of member states'

telecommunications industries, and billion-dollar private funds in
vestments - for the countries that have led the way, such as the U.K.
and Finland, the result has been an upgraded telecommunications in
frastructme, a host of new entrants, better service, and lower prices.

Yet, in terms of all EU nations, these first-mover countries have been

bold exceptions rather than the general rule. Indeed, the low degree of
dynamic competition is perhaps nowhere as apparent as in the very in
frastructure of the emerging digital economy in Emope. 25 In addition
to infrastructme problems, there are EU-wide transaction-related is
sues that keep suppressing even pioneers' first-mover strategies. Great
variation also exists in the use of credit cards, the reliability and cost
of package delivery, and the extent of catalog sales. Finally, in Europe,
there has been no tax moratorium on e-commerce, as there has been in
the U.S., and cross-border shipping charges remain high and com
plex.26

In year 2000, European mobile commerce - retailing through mobile
phones - may have been in the same stage that U.S. e-commerce was
in around 1997. However, it could emerge more quickly than it did in
the U.S., due in part to the delay in PC and Internet penetration in
Europe. Furthermore, in contrast to the U.S. incumbents, which
missed important opportunities in the emerging digital economy (the
classic case was the belated entry of Bames & Noble in online book

retailing, following the entry of Amazon.com), the European incum
bents were expected to dominate e-commerce. Yet, these entrenched
players have stumbled in periods of disruptive innovation.

By 2000, the United States had a strategic advantage in the emerging
digital economy, whereas the European (particularly Nordic) countries
had an advantage in mobile communications (Figme 3.1). In the long
run, the absolute advantages of each would erode in relative terms.
But this erosion proceeds differently among the ICT pioneers in the
two continents.

U.S. digital economy: Absolute superiority, relative erosion

In 1957, the U.S. Department of Defense initiated the military R&D
programs that gave rise to the Internet. Due to the extraordinary pace
of change after the privatization and commercialization of the Internet



Figure 3.1 Industry transformation matrix: U.S. and European leT strengths
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in the 1990s, the membership composition of several leading stock in
dexes were soon chasing the history rather than making it. In Decem
ber 1998, America Online Inc. replaced the established retailer Vena
tor Group Inc. in the Standard & Poor's 500 index, underscoring the
growing importance of Internet stocks in the economy. It took another
year- until October 1999- for some of the "industrial'" to be taken out
of the Dow lones Industrial Average. Companies representing the old
industrial economy were replaced with the building blocks of the
global information age. Gone were Chevron, Goodyear Tire & Rubber,
Sears Roebuck, and Union Carbide, companies that were synonymous
with a bygone era. In came Intet, Microsoft, SBC Communications,
and Home Depot, which joined Hewlett-Packard, IBM, and Wal-Mart
on the list of 30 blue-chip companies.

27

Through all of these developments, the D.S. companies have retained
strategic fIrst-mover advantages over new technologies, products, and
processes. Despite the dramatic absolute expansion of the digital
economy, the first signs of relative erosion were discernible quite
early. In 1997, according to IDC, a worldwide population explosion
on the Web was under way.
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Figure 3.2 Web users and Internet commerce volume 1997 and 2001

Figure 3.2a Web users in the USA Western Europe, and Asia/Pacific
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The number of Web users was expected to grow from 50.2 million in
1997 to 174.5 million in 2001 (Figure 3.2a). The V.S. dominated the
Web population in 1997 (58 per cent), but this percentage was de
clining (54 per cent in 2001). IDC forecasted Asia/Pacific to "leap-
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frog" Western Europe in Web population by 2001, replacing Europe
as number two behind the U.S. The greatest payoff for corporations
that invested in the Internet was expected to come from conducting
business on the Internet (Figure 3.2b). Between 1997 and 2001, mc
estimated that online transactions would soar from USD 10 billion to
USD 220 billion, that is, from less than 0.05 per cent to just under 1
per cent of the global economy. While the U.S. was expected to domi
nate Internet commerce through 2001, its market power was expected
to slip from about 80 per cent of worldwide volume in 1997 to less
than 70 per cent in 2001.28

European mobile communications: Absolute growth,
relative erosion

There are critical differences between the U.S. digital economy pio
neers and the European mobile communications pioneers. The first
have enjoyed the benefits of efficient risk capital markets, which were
crucial in the early years of the pure Internet players. They have also
benefited from scale and scope, which has been important in the
growth stages of these companies. In contrast, most European mobile
communications players have found it difficult to gain access to risk
capital. Even more importantly, most of them simply have not had
comparable access to scale and scope, due to the far more fragmented
European markets.29

At the very end of the 1990s, for example, the small Nordic countries
had already achieved the highest penetration rates. Scale and scope
were found primarily in major EU countries, which, except for Italy,
still had low penetration rates (Figure 3.3a). Conversely, small Nordic
countries had become largely saturated and had low market potential
(Figure 3.3b). The high growth prospects, thus, were now in the major
EU markets, not in northern Europe. In the handset shipments, for in
stance, the high volume was entirely in the major EU markets.
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Figure 3.3 Nordic ICT pioneer countries: The erosion of leadership in late 1999

Figure 3.3a Western Europe: Cellular penetration
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Figure 3,4 Worldwide cellular/PCS markets 1997-2005

Figure 3,4a Worldwide cellular/PCS subscriber penetration
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In the past, pioneership made the difference, but by 2000, scale ,md
scope - i.e., the total market size - was more important. U.S. digital
economy first-movers were primarily industry pioneers; they bene
fited from efficient risk capital, and they had scale and scope. In
European mobile communications, these first-movers were technology
pioneers that managed to translate their competitive edge into industry
leadership, but many had neither comparable access to early-stage risk
capital nor scale and scope. The EU markets remained far more frag
mented compared to those in the U.S. The strategies of the ICT pio
neers reflected these facts - in terms of growth and risk orientation,
investment allocations, and innovation policies.

The edge in mobile communications did provide a window of oppor
tunity to ICT pioneers and startups at the turn of the millennium. Take
worldwide cellularlPCS markets. In 1999, Western Europe surged past
North America in terms of population penetration, with total penetra
tion more than 40 per cent (Figure 3.4a). Between 2000 and 2002, the
penetration rate in Western Europe was expected to exceed that of
North America by some 20 per cent. The major and pioneering ED
countries had a window of two or three years to exploit their dynamic
advantage. Between 2003 and 2005, the catch-up game was expected
to erode this difference to 7 per cent. Concurrently, South East Asia
would trail far behind the two leading trading blocks (13 per cent in
2005).

In worldwide cellularlPCS service revenues, South East Asia was the
leader with a 37 per cent share of the global annual service revenues in
1999 at USD 104 billion (Figure 3.4b). Between 2000 and 2005,
Western Europe would reclaim its first place with USD 210 billion in
service revenues in 2005, while South East Asia (USD 190 billion)
and North America (USD 104 billion) would trail behind.

Powered by a 16-point jump in penetration, Western European hand
set shipments reached 113 million in 1999, representing 41 per cent of
global unit volume (Figure 3.4c). South East Asia was the second
largest demand center at 77 million units (28 per cent) followed by
North America (17 per cent). With the explosion of the replacement
market, Western Europe, by 2005, was expected to soar to 234 million
units, followed by South East Asia (197 million) and North America
(167 million). 30

Despite their edge in mobile communications, then, it was debatable
how well and for how long the European ICT firms could stay ahead.



After all, this strategic window necessitated the kind of dynamic
strategies that the U.S. ICT pioneers were far more familiar with than
their European counterparts.

3,2, Two kinds of pioneership

With the IPO of Amazon.com and the first wave of pure e-commerce
plays, the U.S. became the world's leading e-commerce superpower,
with Germany, the U.K., Japan, and Canada its nearest challengers,
reported Forrester Research in 1997. The market research firm ranked
45 of the world's largest economies - from Argentina to Turkey 
based on market size, technology penetration, and cultural and political
climate. Each country was then assigned a final grade that reflected its
overall viability for e-commerce (see Appendix 1). While countries like
the U.S. and Japan set the pace for deploying e-commerce, the market
research firm found that other traditionally strong economies, including
France, Italy, and Australia, risked falling behind. Conversely, the re
searchers urged international business and government leaders to look
to wired smaller markets, such as Finland, Sweden, and New Zealand,
for a glimpse of the future reach of e-commerce.31

In retrospect, the Forrester report may have underestimated the na
tional technology capabilities of several emerging markets (e.g.,
China, Malaysia), as well as the significance of scale and scope in in
tegrated markets (the U.S.) as opposed to fragmented markets (the
EU). In effect, if strategic attention is focused only on market size (as
proxy of scale and scope) and technology penetration (as proxy of
Internet and mobile capabilities), the data demonstrate the potential
success of global e-commerce in the first mover (the U.S.), the major
EU nations (Germany, UK, France, Italy), and the leading Asia!
Pacific countries (Japan, Hong Kong, Singapore, South Korea).

Building upon FOlTester's data, these results can be visualized (Figure
3.5). Due to its great potential scale and scope, China plays a critical
role as a future market. Despite the pioneership of the Nordic coun
tries, their volume potential is too insignificant to play a crucial role in
the high-volume markets. Finally, potential instability, economic po
larization, and low technology serve as barriers of economic and tech
nology expansion in emerging and transitional economies, just as a
military and political instability can serve as barriers even in countries
with relatively high technological infrastructure (Israel).
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Figure 3.5 Global e-commerce potential in 1997: Market size and technol
ogy penetration
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If strategic attention is focused on Internet capabilities (with online
penetration as an approximate proxy) and mobile capabilities (with
mobile penetration as a comparable proxy), the Nordic nations - not
the V.S. - are the digital cellular pioneers (Figure 3.6). Potential
challengers come from two directions. High Internet capabilities give
rise to Internet-driven catch-up strategies (North American players),
while high mobile capabilities prompt mobile driven catch-up strate
gies (key EV and AsiaJPacific players). Low Internet and mobile ca
pabilities reflect laggard catch-up strategies (emerging and transitional
economies). If, however, scale and scope were to be factored into
these estimates, the roles of the V.S., Japan, and certain AsiaJPacific
nations, as well as those of the leading EV countries, would prove far
more critical. Additionally, if strategic attention were focused on the
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Figure 3,6 Internet and mobile capabilities: National strategies (1999)
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high-volume markets, integrated markets would prove far more bene
ficial than fragmented markets, boosting the fortunes of great national
markets, such as the US., Japan, Germany, the UK, and China.

What kind of scale and scope are the ICT pioneers preparing to strug
gle for? In preliminary estimates between 2000 and 2004, market re
search firms expected worldwide mobile e-commerce revenues to soar
40-fold, from less than USD 3.6 billion to more than USD 140 billion
(Figure 3,7), Of this amount, some 35 per cent (USD 48,9 billion) was
expected to go to Western Europe and some 23 per cent (USD 32.4
billion) to North America. Concurrently, worldwide e-commerce was
expected to grow more than fivefold, from USD 59 billion to USD
310 billion. Of this amount, 60-75 per cent originated from North
America (USD 186-233 billion).32 Due to uncertainty and different
methodologies, the estimates varied significantly among different
market research firms. By 2000, digital economy was growing quickly
but not as quickly as mobile communications. While the US. enjoyed
absolute superiority in the worldwide digital economy revenues, it
also had a significant role in the mobile communications revenues.
Mobile communications revenues were growing explosively, but, as
previously noted, U.S. ICT firms have traditionally been more familiar
with dynamic strategies than their European rivals.33
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Figure 3.7
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Historians and researchers of mobile cellular have argued that a con
verging set of determinants caused the Nordic countries to take the
lead in the nascent cellular services,34 These factors - particularly dis
persed populations, rapid technology adoption, relatively high-income
levels, market-driven public policies, historical local competition and
price parity (fixed, wireless), absence of handset subsidies, and "call
ing party pays" principle - have been relatively similar in all Nordic
countries, They may explain the rapid penetration of the digital cellu
lar in the Nordic countries as opposed to other developed cellular
markets (until recently, that is),

The recent leadership of Finland vis-a-vis other Nordic countries
stems from several additional factors, In politics, the end of the Cold
War and the collapse of the Soviet trade allowed the Finns to catch up
with market developments that the Scandinavian countries had en
joyed for decades. In the public sector, the Finnish authorities, since
the 1980s, have consistently liberalized more quickly than their
Swedish counterparts. In the marketplace, the Finnish telecom/mobile
vendors and operators have also been faster than their Scandinavian
competitors in first-mover strategies, not least because of Nokia's hy
per growth. Consequently, the Finnish success drivers - geopolitics,
public strategies, and firm-level first-mover advantages - have been
unique vis-a-vis the other Nordic countries.
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However, these drivers may not be sustainable in the ongoing transi
tion from the digital cellular to third-generation rivalry and the mobile
Internet. Until the very end of the 1990s, the Finnish leT cluster en
joyed most typical first-mover advantages. 35 Signs of erosion did be
come discernible toward the very end of the 1990s. Take, for instance,
WAP (wireless application protocol), which the mobile vendors over
sold and the media over-hyped. As operators found WAP to be a
"bug-infested transitional technology," as some put it less diplomati
cally, existing and potential buyers became more discriminating with
other Finnish offerings as well.

Meanwhile, Asian consumer-electronics giants were mounting a low
cost challenge they had failed to accomplish in the course of the sec
ond-generation rivalry. Starting in the low-end segments, these attacks
were felt am ng the 'big three" (NoJ."ia, Eric on, and Motomla),

which all suffered significant hare price erosion in July 2000.36 Se
vere attacks in low-end segments may translate to erosion in premium
pricing in high-end segments. If these attacks are driven by disruptive
rather than sustaining technologies and business models, even industry
giants may find themselves in trouble??

Through the 1970s, 1980s, and 1990s, the Nordic countries have played
a pioneering role in the development, formulation, and implementation
of mobile strategies in the first-generation and second-generation com
petition. Since the close of the 1990s, however, the strategic drivers that
had made the Finnish telecomlmobile cluster a success were eroding.
That, of course, did not mean that the Finnish companies were "losing"
the competition. Instead, it meant that these firms, like other Nordic
players, would have to find ways to renew the sources of strategic ad
vantage, in order to thrive in the impending 3G rivalry. They had ex
cellent strategic starting positions; the question was whether these could
be translated to success in the new and dynamic markets. In terms of the
second-generation environment, 3G represented a disruptive change. 38

* * *
By year 2000, the mobile communications businesses in Europe were in
a situation similar to that of the U.S. digital economy pioneers around
1991-1993, i.e., the years that witnessed an intense competition over the
impending "information superhighways." "Over the next three or four
years," reported The Economist, "European telecom and mobile giants
would have to invest more than USD 300 billion in order to bring to
gether the mobile telephone and the Internet. .. In Asia, Japanese and
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South Korean firms have been given their new licenses free of charge,
while in Ametica, forever, it seems, the mobile laggard, the vital spec
trum has still to be released. What makes this a leap in the dark of such
titanic proportions is that nobody knows if consumers will want the new
services - or even exactly what they will be. ,,39

Meanwhile, the "mobile laggard" was about to wake up. On October 13,
2000, President Clinton announced a timeline for rearranging D.S. air
waves to make room for third-generation wireless technology. The gov
ernment planned to free up space that was crowded by broadcasters,
government agencies and others by hosting a mammoth auction in 2002.
The bidders would decide who would buy a piece of the country's
wireless future and who would be left out. Industry observers expected a
complicated, higWy political process and staggering bids. Clinton told
federal government agencies and the ptivate sector to work together to
determine, by July 2001, which chunks of the radio spectrum could be
offered to 3G systems in a September 2002 auction. The president said
that "time is of the essence" because if the country did not move quickly,
it "could lose market share in the industries of the 21st century.,,40

The Clinton announcement followed years of increasing frustration
over the stumbling of the FCC amidst the mobile tornado. With its
pro-technology policies, the administration paved way for the infor
mation infrastructure and e-commerce. By the spting of 2001, how
ever, the Democrats had left the White House and the new Bush ad
ministration, while highly pro-deregulation, was not expected to de
velop and implement activist technology policies.

In the D.S., the digital economy pioneers had the requisite dynamism,
scale and scope, but lacked the relevant capabilities in mobile commu
nications. In Europe, many of the mobile communications pioneers
lacked scale and scope but possessed the relevant capabilities. The for
mer struggled to survive the ongoing consolidation in the technology
sector. The latter struggle to survive the costs of the 3G birth pains.

The mobilization of the digital economy began with extraordinary risk
and uncertainty, in which the pioneers might not have the comple
mentary capabilities to survive as fIrst-movers, and where the fIrst
movers might not be those who pioneered the markets. In the stock
exchanges, the convergence of mobility and the Internet was the "next
big thing." It was far more difficult to determine which companies
would be the "next big players" in the long run.



APPENDIX 1: GLOBAL E-COMMERCE POTENTIAL: MAR-
KET SIZE, TECHNOLOGY PENETRATION, AND POLITICAL
CLIMATE IN 1997

Country Market Tech Political

Size Penetration Climate

Superpowers United States 5 5 5
Contenders Germany 4 4 5

United Kingdom 3.75 4 5
Japan 4.25 3.75 4.25
Canada 2 4.25 5

Gateways Singapore 4.75 3.75 4
Netherlands 2.25 4.75 4.75
Belgium/Lux. 3 3.75 4.75
Hong Kong 4 3.75 3+

Sprinters Finland 2 5 5
Sweden 2 5 5
Denmark 2 5- 5
Norway 2 4.75 5
New Zealand 1.25 4.75 5

Stragglers France 3 4- 4.25
Australia 2 4.25 4.25
Italy 3 3.25 4.25
South Korea 1.75 3.25 2+
Spain 1.75 1.75 3.75

Wild Cards Switzerland 2 4.75 4
Austria 1.75 4.25 4.75
Ireland 1.75 3 4.25
Israel 1.25 3.25 2
South Africa I 3 2.75

Low Teeks Mexico 2- 2.25 3
Malaysia 2- 3 3.75
Greece I 2.25 3
Brazil 2 1.75 2
Chile 0.75 2.25 2
Indonesia 0.75 1.75 2
Czech Republic 0.75 1.75 2
Portugal 0.75 1.75 2
Turkey I I 2.25
Argentina I I 1.75
Venezuela I I 1.75
Colombia I I 1.75
Poland 0.75 0.75 1.75
Thailand I 0.75 1.25

Resisters China 5 0.75 0.75
Saudi Arabia 0.75 2.25 1.25
India 2.25 0.75 I
Philippines 0.75 I 1.25
Russia 1.25 0.75 I
Pakistan 0.75 0.75 1.25
Iran 0.75 0.75 0.75

Source: Forrester Research (1997).
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ENDNOTES

I Gautam Naik: Europe's Cell Phones Reach Out, Offer /"lovable Feast of Services. Wall Street
Journal. June 3. 1999.

2 Compare the reports by Forrester Research and Jupiter Communications toward the end of the
1990s. especially Mines et al. (1997) and Neufeld (1998).

l On these changes and shifts of the R&D regimes. and the increasing technological complexity and
novelty. see lansiti (1998) and Steinbock (200 Ic).

4 On the role of Nordic firms in the digital cellular rivalry and the emerging 3G competition. see
Steinbock (200 Ia. 200 Ib).

5 On these microeconomic foundations and reforms. see Porter (1999b). On cluster research and
locational advantage. see Porter (1990, 1998. I999a. 1999b).

6 See the conclusions of the 80ard of Science, Technology, and Economic Policy of National Re-
search Council in Mowery (1999). especially Preface.

7 On strategy and innovation, see Steinbock (200 Ib).

8 See Mowery & Nelson (1999), especially Chapters I and 9.

9 The analysis pertains to the situation as in October 2000. Since then, Merita-Nordbanken has
merged with four other Nordic banking and insurance companies (Le.. Christiania &nk og Kredltkasse.
Tryg-Baltica, Unidanmark and Vestl) to form Nordea.

10 Meeker & DePuy (1996).

" Meeker & DePuy (1996, p. 1-12); Steinbock (1997).

12 In a study by the University of Texas' Center ror Research in Electronic Commerce. revenues
and jobs were measured using a four-layer structure developed by the researchers. The rour-Iayer
structure bears great resemblance to those developed by Morgan Stanley Research and Forrester Re
search. Ine. between 1995 and 1997.

IJ See endnote 9.

14 Ostry and Nelson (1995). especially Chapter I. See also Nelson and Wright (1992).

IS On these early years of the Internet, see Hafner and Lyon (1996).

16 See OEEC (1959). pp. 85-90.

17 Compare Ostry (1997). especially Chapter I.

18 White House (2000, p.21).

19 U.S. Department of Commerce (2000).

20 This section draws from Steinbock (200 Ia).

21 Historically. PTT denoted the Ministry of Post, Telecommunications and Telegraph. Now a term
to describe the incumbent, dominant operator in a country. many of which are being or have been pri
vatized.

22 With the new Telecommunications Act (1996). regulatory obstacles were largely eliminated, in
exchange for assurances ror competition. Furthermore, with accelerating digitalization and online migra
tion, local. long-dislance, and Internet segments were rapidly converging. As AT&T entered local tele
communications through cable, Verizon (formerly Bell AclandC) obtained permission to launch long
distance operations. Meanwhile, bOth companies were already competing in the Intemet services and
rushing toward the mobile Internet.

2J Steinbock (1995), p. 85.

24 See Cornet et al. (2000).

2S This phenomenon has been described in another report by McKinsey consultants in 1998.
alarmingly entitled "Full telecom competiclon In Europe Is years away." See Beardsley (1998).
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26 See Cornet et al. (2000).

11 Some of these new additions were barely 20 to 30 yeal's old, including such as Microsoft and In
eel, the world's biggest computer chip maker', which were traded on the Nasdaq stock market These
[Wo were the first Nasdaq stocks to make the DJIA (Dow Jones Industrial Average), which had driven
the 207-year-old New York Stock Exchange Until 1999, The changes In the Dow were the first since
1997, the year Hewlett-Packard was added,

28 See IDC (1997).

29 These [Wo factors play a critical role in Europe's alleged "small market syndrome." See Steinbock
(2000d).

30 Strategy Analytics (2000).

31 Forrester Research (1997).

32 See Ovum Ltd (2000), Strategy Analytics (1999).

33 On the erosion argument, see Steinbock (200 la).

34 On these determinants, compare Garrard (1999, pp. 51-52), Steinbock (200 la, 2001b), and ITU
(1999).

35 On first-mover advantages, see Steinbock (200 Ia). On first-mover advantages as drivers of indus
trial capitalism, see Chandler (1990); on these advantages and dynamic capabilities, see Teece (1993).

16 In Europe as well, the second-tiei' industry players were emulating the success dlivers of the "big
three." Take. for Instance, the impressive tUI'naround of Siemens in the mobile-phone business. Led by a
slate of new products. It was on track to triple its sales of mobile phones in the year 2000, to 30 million,
while passing Alcatel and El'icsson to take the third position behind Nokia and Motorola in Europe. Uke
Nokia and Ericsson, It was paying Increasing attention to marketing, design, and costs.

31 Compare Steinbock (200 Ia).

JS Most new technologies foster improved product performance. These susmining technologies can
be discontinuous or radical in character. Occasionally. however, disruptive technologies emerge. They
bring to a market a very different value proposition that had been available previously; they also provide
great opportunities to new and agile startups, just as they often result in the demise of the old Industry
leaders. See Chrlstensen (1997).

39 See "The Wireless Gamble," The Economist, October 12. 2000.

40 White House Press Release, October 13, 2000.
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