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ABSTRACT

There is toda great interest in understanding how governmeats promote innovation and the
benefits it brings, as evidenced by the discussions at the 2007 OECD Ministerial Council Meeting. Against
this background, the OECD Trade Committlseided to undertake A Tr ade and | nnovat.i
gain a better undstanding of how trade and investment patterns and policies affect innovation capacity,
and interact with other key policies influencing innovation performance.

This paper is one of the five case studies conductele framework of this projedt examines
how recent trade and i nvest ment patterns (i nclu
fragmentation) and Finnish and global poligiegemotingmarket openness and free trade have affected the
i nnovation process mequipmemddesmyddestudy ustiated hew reguladrye ¢ o
trade and investment policy choices have helpedlongside other key policiesprovide the right
framework conditions for innovation in this country of 5.2 million people. In addition, it exantiow the
private sector, and more particularly Nokia, has taken advantage of those conditions to enhance its
innovation capacity. This study does not constituténadepth evaluation of the effectiveness of Finnish
public pol i ci es ssnstrategyoRatheN it krovides @n illusirationnoEhow certain public
policy choices and business strategies can contri

Keywords Innovation trade reformjntra-industry trade foreign direct investment (FDIxeregulation,
Finland, Nokia, telecom equipment industry, information and communication technologies (ICT), R&D
investments, Information Technology Agreement.
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EXECUTIVE SUMMARY

1 Innovation relates to a process connecting knowledge and technology with the exploitation of
market opportunities for new or improved products, services and business processes compared to those
already available on the market. Thesetoday great interest in understanding how governments can
promote innovation and the benefits it brings, as evidenced by the discussions at the 2007 OECD
Ministerial Council Meeting. To gain a better understanding of how trade and investment policies and
patterns, in particul ar, affect countriesod6 i nno\
influencing the fAframework conditionso for innove
a ATrade and I nnovat i oenof tRe fivg easet studies dominissionedaip the i s
framework of this work. Its objective is to examine hBimnish and global policiegsimed at promoting

mar ket openness and trade and investment | iberald.i
(mobile) telecom equipment industry, and more particularly in Nokia.

2. Finland is a country that has successfully transformed itself from a restriver economy to a
Aknowl edge economyo dohtimalthas ih patticularedevelopsdhactrong secemali o
specialisation in the manufacturing and export of telecom equipBept. 2 0 0 5, the secto

actually represent ed Bhe 4etdtivetyfrapid fise ofhisdndustty hag lfeen GDP .
accompanied by the emergence of a competitive ICT and mobile telephony clustermag@nbouraged
co-operation, learning and technology transfer among a wide range of (domestic and foreign)
manufacturing companies, service providexsademic andesearch institutions and public certification

and standardaion authorities. This clusterwhich has been heavily dominated by Nokihas acted as a

main conveyor of innovation in Finlapkelping also smaller firms to get involved in innovation psses.

Nati onal i nnovative capacity: the role of Finland

3. National innovative capaciti in part constrained by past technological sophistication, but also
reflects a series of government policyh oi ces t hat affect the (privat
productivity and commercialization activities in a country. Finnish public policies have helped spur
innovation activity in the economy, and in the telecom equipment sector more particufaglypdsing

firms to the right set of mar ket i ncentives and
innovation.

4, In the =early 1 9owrted Post,FTielagraphn ahd Felephdne {P&T) operator
deweloped the Nordic mobile telephony (NMT) standard, in collaboration with the Swedish, Norwegian
and Danish PTTs, making it the first country worldwide to launch a digital network for mobile
communi cati ons. I n 1991, t he stuGobaé Systenr for dvibbilet h e )
communications (GSM) was launched in Finland. It subsequently also became the European standard for
mobile telecommunications. As a result, Nokia and other Nordic telecom equipment suppliersedenefit
from first mover advantagen the mobile telecom industry worldwide addition,in the mid1980s thus

well before its European neighbouEnlandstarted to deregulaiiés telecom sector, which resulted in a
decentralised system of (Finnish and forebgmed) telecom operatorincreased competition, in turn,
provided continuous incentives for upgrading different components of the telecom network and for
introducing avariety of technological solutions and innovations among firms participating in the mobile
telephony cluster

5. After the collapse of the Soviet Union in 1991, Finland redirected its trade to the West. In 1995,
it joined the European Unio(EU) and its Single Market, which implied a fukmoval of trade and
investment barries and a substantial increase of trade volumes with other EU member states. Trade in
intermediate and finished telecom equipment, more particularly, was facilitated between Finland and its
EU trading partners thanks tudredulatens hra spacificatioasaand o n
the introduct i o rDectafationt di @nfdriityoStelgrgr andeetedri@dal equipment and
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parts among EU countries. As an EU member, Finland has also benefitted from the regional trade
arrangements anithe mutual recognition agreementsncluded between theuropean Commissioand

third parties-- many of which allow the acceptance of conformity assessments for telecom and electrical
equipment and parts conducted in exporting countriabling as suckome reduction in netariff

barriers to trade in finished and intermediate telecom equipment with third parties.

6. As a member of the World Trade Organisation (WTO), Finland has also participated in the
negotiatims on basic telecommunication services (19998) whose results are consolidated in the 4
Protocol of the General Agreement on Trade in Services (GATS). The negotiations led to the opening of
telecom markets to competition in basic services (e.g., farat mobile voice telephony) in 69 WTO
members (and, nowadays, in over 100 member countries), and to the creation of a Reference Paper which
includes regulatory disciplines on competition, interconnection, independent regulation, transparent
licensing proedures and nediscrimination in telecom services. Finland has also been a party to the WTO
Information Technology AgreemertTA), which requiredthe elimination of tariffs and other similar
duties and charges on ICT products, including telenomcation equipment and partswith certain
exceptions, by 1 January 2000. Finally, in view of reducing-tadff barriers to trade in telecom
equipment and par@n a global scaleFinnish officials and experts have also been active in international
standardisatio efforts, for example through participation in the International Telecommunications Union.

7. All these endeavours have facilitated the import of intermediate goods and parts for Finnish
telecom equipment manufactus (i.e., intrandustry trade), which has been crucial to encourage
technology transfers and maintain the competitiveness of the industry. The telecom equipment sector has
been characterised by a fragmentation of the production process between cgnfiractirand a large

number of external sdtontractors. In Finland, imports of telecom equipment and parts have actually
almost been multiplied by ten, in absolute terms, between 1990 and 2006, to reach a value of USD 5.1
billion in 2006. While in 1990, # import of telecom equipment and parts represented 0.8% of GDP, in
2006 it represented over 3%. On average, 80% of such imports have represented telecom equipment parts,
which are likely to have contributed to the innovation capacity of the Finnishneiadostry.

8. The fragmentation of the manufacturing process in the telecom equipment industry has also
implied a growing importance of inffai r m tr ade, i . e., trade bet we ¢
headquarteraind their foreign affiliates. Such a pattdras been able to emerge in part thankshio
liberalisation of international investment flows. Finland, restrictions on foreign ownership of Finnish
firms were removed in 19993 and remaining restrictions @apital flows were subsequently lifted, which
promoted investment in general (including the emergence of domestic venture capitalists) and the inflow of
foreign capital in particular. Between 1990 and 2000, the stock of Finnish inward foreign diretame

(FDI) as a share of GDP was multiplied by more than five times (increasing from 3.7% of GDP in 1990 to
20.2% in 2000). Increased inflows of FDI, particularly in the ICT sector, in &nabled Finnish telecom
equipment enterprises to get accesmtwe capital and knowledge required to develop the industry and
enhance its innovation capacity. By 2001, over 2,000 forewgmed companies operated in Finland, of
which around 25% specialised in ICT and the development and commercialisation of mabinitéagies

or services.

9. The degree of market openness, achieved through deregulation and trade and investment
liberalisation, has thus played a key role in the innovation performance of the Finnish telecom @quipmen
industry, by enhancing competitive pressures, facilitating technology transfegeaedhtingeconomies

of scale for R&D investments. Yet, market openress not been a sufficient condition for triggering the
absorptionof technology and innovation, whc h i s necessary to increase ¢
growth. Significant R&D investments but also effective education policies and strong links between
industry and academia have all contributed to nurturing a favoueableonment for innovatiorhelping

convert R&D to commercial applicatioasid enhancing thapplicationof new technologyndinnovative

practices to domestic industries.
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Successful firmlevel strategies: the case of Nokia

10. While the Finnid government has played an important role in creating adequate framework
conditions for innovation, it is ultimatelyompanieghat have introduced and commercialised innovations.

Nokia, in particular, has played a major role in the transformation of ittrésk economy and in the
performance of the Finnish innovation system. Increased competition in the telecom equipment market and
rapid technological progress have shortened the life cycle of products, placing additional presislia on

to find new and mre rapid ways to innovate. As a resutie companyhas made significant R&D
investments to remain competitive. While in 1991, R&D spending represented approx. 5.5% of total net
sales, this share more than doubled in 2005 to reach 11.2%. Furthermoie P30s, Nokia
internationalised its R&D function, by setting up research centres alidoad. 1 9 9 8, hal f of t}
R&D was conducted outside of Finlarflome of theseentres located in regional clusters of scientific
excellence (e.g., Silicon Va¥), have helped Nokia tap knowledge from rivals and foreign markets. In
addition, Nokia has forged collaborations with leading universities in Finland and abroad (e.g.,
Massachusetts Institute of Technology) and has participated in various interna@hplétects, in view

of expanding the scope of its lotgym technology development. By the end of the 1990®peoation

with other compani es, research institutes and un
R&D strategy. This approachiggered tweway knowledge transfers, enabling Nokia to exploit external
expertise and technology.

11 Furthermore Nokia has set ugen plantsfor the manufacturingof its mobile devicesn nine
different countries. fiese planthavehandledhuge amourstof parts (e.g.more than 100 billion in 2006

The challenges ofmanaging such huge volumes are enormous, but Nokia has turnedtdagh
manufacturing, supply chain management and logisticsdne of its core compencies In addition,the
companyhas also been working with a selected number of external suppliers in Finland and abroad to
procure electronic and mechanical components, and soft@ab@aboratingwith such a diverse base of
suppliers worldwidethrough ahorizontallyintegrated supply chain modélas generated (twway)
knowledge and technology transfers between Nokia and its partners, helping it to ntaltgaiinological
capacitiesMoreover N o k i -gefimssupplier metationships have functionedaagrowth engine for the
entire Finnish ICT sector as it served as an international marketing channel for many smaller Finnish
compani es. The increasing significance of Noki ab
strategy has however impti potentially greater risks and higher costs from changes in tariffs and other
obstacles to trade affecting the import and export of mobile device components.

12, Finally, in the early 1990s, Nokia adopted an expaded sales strategy. As a result, between
1990 and 2006, Finlandbs position as Nokiads don
expense of other European countries, the -Rsiaific and the Americas. In recent years, emerging markets

(e.g, China, India and Russilpve bee No ki ads main mar ket s. I n addit
of key markets, the volume of net sales also dramatically increased (+ 209% over 8 years, increasing from
a total 0413,99286 tmi ld4ilonl2iln nmli | | i on i ncoud DD, whi

investments more easily

Conclusions and ways forward

13. To conclude, the transformation of Finland into a knowleolgged economy and its relatively
strong national innovative capacity has, to a laggent, been a busineddven process. Yet, effective
public policies have made a meaningful contribution too, by fostering a competitive market structure,
ensuring market opennessstablishing incentives and support networks for figwel innovation.lt is
however difficult to dissociate thgarticulareffects of trade and investment policies from the effects of
other domestic policies, as it is the collection anebibnation of all those policy choices that have
facilitated industryled innovation irnFinland and more particularly ithe telecom equipment industry

14. The current competitiveness and national innovative capacity of Finland does of course not
guarantee success for the future. Today, despiteaitetship position, Nokia faces greater competition in

7
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the mobile phone industry, Bofrom traditional and new competitofBo remain competitiveit needs to
remainflexible and constantly inn@te and adapt (to new standaadswell as to evolving cons@mtaste).

One of the key challenges for the Finnish ICT and mobile telephony ciaster generallys to keep up

with the ongoing technological convergence between data and voice communications, IT and consumer
electronics. Trs challenge is particularlgicute in light of the fact that Finland is not in the same leadership
position today in terms of standard development as it used to be in hd @s To respond to these
challenges, the government recently decided to develop d&Na&anal InnovationStrategyand a related

Action Plan(June 2008) The strategy aims to be brehdsed, enabling the adoption of a systemic and
comprehensive approattinnovation policy

15. In the area of trade and investment, Fshnpolicies should continue to ensure that resources can
flow easily between Ataskso (i.e., subsidiaries
production, by promoting a stable and predictable trade and investment envirohmteig.regard, the

recent Proposal for a National Innovation Stratieghcates thaincoming [trade and investment] flows are
essential to enable Finland to influence and take part in global value chains, which, andunmcial to
promote the ttivemass in\glébsl marketsdinkand should continue to promote the
successful conclusion of the Doha Development Round and the expansion of the ITA to cover more
products and countries, in view of ensuring the relevance of this agreement in a contegidof
technological change and convergence. In addition, Finnish policies should encourage further international
harmonisation of product specifications and mutual recognition of conformity assessment procedures for
telecom and electrical equipment andtpaglobally, to further facilitate trade in intermediate products,
which is crucial to sustain the competitiveness and innovative capacity of the Finnish telecom equipment
industry.
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l. Introduction
1.1 Background

16. Innovation and technological progrem®key determinarg of economic growthinnovation can

also help address major global challenges such as climate change, seeugyy and health, byoosing

income and productivity growth, whidrekey to fighing poverty and other social ills. By strengthening
innovationcapacity countries, regions, cities andrfis can become more competitimed better prepared

to face the challenges of globalisatidnnovationthoughis more than just the result oéseach and
developmentR&D); it is about the successful exploitation of new ideas and the invention, development
and commercialisation of new technologies, services, business models and operational methods.
Innovation is thus related to a processmnecting knowledge and technology with the exploitation of

market opportunities for new or improved products, services and business processes compared to those
already available on the market.

17. There is today great interast understanding how governments ganmoteinnovation and the
benefits it bring, as evidencedly the discussions at the OECD Ministerial Coumd#éetingin 2007.At

the meetingthe OECD was mandated to develog>dCD Innovation Strategylrawing on rievant work

in several policy domains, including in the area of trade pobliffective market opennesgrade and
investmenp ol i ci es can indeed influence the AframeworKk
and, as such, avatfore petformancet cgain & Ibefted wndeistanding of how exactly
trade and investmenpatternsand policies affect innovation performance, and interact with other key
policies influencing innovation performance, the Trade Committee mandated the Sedretartetake a
ATrade androjead(seevTAR/TCOMP(20@7)11)n the framework of this project, Members
decided to examine the innovation performance of a number of specific countries and industries
including the Finnish (mobile) telecommuniiceas equipment industry alongside a more general
analysis. This paper is one of the five case studies that complement the general analysis.

1.2 Objective structureand methodology

18. The objective of this studysito examine howecenttradeand investmenpatterns(including

Atr ade résutingfrar graddction and supply chain fragmentataord Finnishand global policies
promoting market openness and free trau®ve affected the innovation procassFinlandd s ( mobi | e
telecom equipment industrand more particularly in Nokjahe leading firm in that industry worldwide

The studyillustrateshow regulatory tradeand investment policy choicésve helpd, alongside other key
policies to provide the rigpt framework conditions for innovatian this country of5.2 million peoplein

addition, it examines how the private sector, and more particularly Nokia, has taken advantage of those
conditions to enhance its innovation capacityis studydoes not coriute a comprehensivand indepth
evduation of the effectiveness of Finnish public policies r of Noki abds Rathesit nes s
provides an illustration of how certain public policy choices and business strategies can contribute to a
c o u n tnmoyafioa performance.

19. The study is structured as followSectionll briefly explainsthe structural changes the Finnish
economy hasindergonesince the earlff990st o b ecome a Ak n o wl ocatlingsthe fast o n 0 my
rise ofthe Finnish(mobile)telecom equipment industrthe emergence of a competitive information and
communication technology (ICT) and mobile telephony cluated the innovation activity of Finnish

firms. Sectionlll thenexamineghe keypublic policy choices including in the area aleregulationtrade

and investmentwhichhaves t r engt hened the countryds Thesutaessat i on
of the Finnish (mobile) telecom equipment indussrgf coursedue to thestrategis and performances of

key Finnish companies, particularbf Nokia( St ei nbock, 2006) . (pdrocklarliaio s bus
relation toits global R&D, manufacturing and sourcingfrategy is thereforeexamined inSectionlV.

Finally, SectionV outlines the key conclusionkgssons learnt, and challenges ahd@&e. study builds on a
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review of existing literature, including relevant OECD studies, as well as onssemiuredinterviews
with selected public officials, Nokia staff and represéveatfran industry assciations

Il. Finlandbés Transf or madonomyn i nto a Knowl edge E

20. Finland is a country that has successfully transformed itself from a resiriver economy to a
knowledge economy in a relatively st period of time. In the mid1990s, knowledge and innovation

became the driving forces of economic growth and transformation (Dahdtmah., 200% Today, the

country ranks asecond (out of 117 countries) the 2006/7World Economic Forumms Co wepesst i t i
Index and as fourth (out of 122 countries) in 2806/7Wor | d Economic Forumds Ne
Index which measures the degree of preparation of a country to participate in, and benefit from, ICT
developments (WEF, 2006 and WEF, 200&&)ch & achievemenisr e mar kabl e i n | i ght
economic situation in the early 1990s. The courlgn went through a severe economic @gsion
characteried by a1l0% GDP reduction in only three years (199®3), amajor banking crisis,
unemployment esrising to nearly 28 in 1994and the accumulation of government debt from modest

levels to over 60 % of GDIh the same period (Steinbock, 2008his section briefly outlines the key

shifts in production and trade structusex the innovation actisitwh i ¢ h ¢ har a cdtrectuials e Fi |
transformation

21 Structural changes in the economy

21. Before the 1990s, manufacturing and exports were dominated byrewtrélated industries
(i.e., paperwoodand plp products), which still play an important role in the Finnish econbmythe late
1990s ICT and consumer electroniesincluding telecom equipment became the leading sectoi the
economy, accounting foean average21% of total manufacturingvalue added and 31% oftotal
manufactured exports in 200dollowed by pulppaperand paper produc{d5% of value adde@nd 22%
of export3, and machineryequipmentand vehicleg9.5% of value added and 16% of expor{Porter,
2002and Figure L

Figure 1. Evolution of the Finnish export structure for manufactured goods, 1960-2006

Share of Goods Exports, %

100
Wood and wood products
90
- L 16 Pulp, paper and
20 paper preducts

70 Metals and
metal products

o . 13 14
60 . Machinery, equipment
and vehicles
50 - 7

40 Electronics and

10 3 5 electrotechnics

15
o ;
gt - QIl, chemicals and
e )
10 - chemical products etc.
15 15
7 ] 7
T T T

Other products

4

0

1 1
1960 1980 2000 2005 2006

In 1960 metals and metal oroducts includes machinerv and electronics etc

Source: Finnish Board of Customs and Confederation of Finnish Industries

1 In 1988, m@mper, cork, wood and pulp represented 38% of total Finnish exports, while in 2005 they
represented 18% of total exports. Source: UN COMTRADE, SITC Rev.3 dtasisifi, codes 64, 24, 25.
2. ICT exports alone accounted for 25% of total manufactured exports in 2000. Source: OECD International

Trade Indicators.
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22, The rise of the ICT sectdn the Finnish economyin particular,occurred relatively fast in
comparison with other OECD economies. Between 1995 and 2@08hare of ICT manufacturing in total
Finnish manufacturing rose by 13.4 percentage pointdatbest increase among all OECD countrie$
Structural changes were possible largely thanks to the persmierity given to highe education,
linkages andspillovers among various industriaad the emergence aew knowledgéased industries
The origins of the Finnish knowledge economy can be traced back tprosgeicer linkages between the
forestbased industries as early users of high technology, aneértferging engineering, electronics and
ICT industriesn the 1960s and 19708urthermore,he ICT sectorhasbenefitted fromheavy investments
in technological innovatianBetween 1981 and 200R&D expenditure(primarily led by the private
sector)morethan doubledn this sectarThe emergence of the ICT sector has, in turn, played a major role
in the innovation process and in the development of the Finnish society and ecasm@myhole The
efficient application of ICT in the private sector has enablé Finnish lusinesses to expand their
productionandtradeglobally.

2.2 Emergence of a competitive telecom equipment indusimg mobile telephony clustér

23. Within the ICT sectorFinland hasn particular develogd a strong sectoral specialisatiorthie
manufacturing and export délecom equipmen(EC, 2007 and Figur@). In 2003, manufacturing of

telecom equipment represented 90% of total ICT manufacturihge-sdded in Finland (EC, 2007)
Finlanddédcoimpaveaal @ advant ag edich measuteeits degreemof teadgu i p m
specialisation in that sectbrhas beerhestrongest across the OECDor the last 10 years(Figure2 and

OECD 2007e) By 200Q the Finnishtelecommunicationsndustry as a whole employed some 83,000

people in over 4000 firms, representin% of GDP (Porter, 2002Ry 2005, the sector represented 8.4%

of GDP(Figure3).
Figure 2. Revealed comparative advantage in telecom Figure 3. Ratio of telecommunications equipment exports to
equipment, in 1996 and 2005 GDP, in 1996 and 2005
RCA % of GDP
7 inflicator 1001

T Finland=8.4%

80 4
] 1996 1996 ®2005

60 4

6

5

4

3_

2_ 40 4
1_

0 |II 201

T T """""""""'l'll|III'|'|‘

00 -
\L SONG, 5 002G @ 3 2 &
v\oﬁ‘% “2‘\) &0@\3‘ a?\% 5 A 6“%\‘\: \\ “0\90‘“%3‘ %f%b ;\e“ G

Source: OECD ITCS Database, based on HS1996. Calculation method: Share of country telecom equipment exports out of total country exports, divided by
the share of world telecom equipment exports out of total world exports (here: OECD).
24. Dahlman et. al. (20Q5highlights thatthe rise of theFinnishtelecom equipment industryasin
part possible thanks to the abilitior businesse$o access foreign capital and knowledge required to
develop the industrgnd thanks to the earfjeregulation of the sector, which spurred greater competition

3. In contrastthe share of ICT services in tot@hnishservices only increased by 3.3 percentage pawer
the same period (OECD, 200For a definition of ICT goods and services, seeGhée for Measuring
the Information SociefyODECD (2005c).
4, For a detailed account of the goods included under telecommunications equipment, see OECD (2005c).
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and incentives to innovate (these factors are further examined in thseogat). In addition,the rise of

the Finnish telecom equipment industrgsialso possible thanksttee emergencef anICT cluster which
encouraged coperation among a wide range of manufacturers and service supplldch in turn
enabled to produce customised solutions for complex end products such as mobile (plaanese,

2003) In 2005, this cluster comprisegm@oximately 6,00@mall, mediurrsized and largeompanies, 300

of whi ch we rtier sibaoktractodsom tthie startNokia has dominatedthe cluster by its

size and effegtcontributing significantly to its growttiNokia has been operating ihet cluster both as a
producer and as auser of innovation resources (ANrkko, et.al., 2002).The mobile telecom cluster
(sometimes referredto disFi nl and 6 s Wiwhiahlisa subset\bfathe ICF glustatso includes
manystartup companies wich are niche leaders in mobile technology. Being part of a cluster has helped
these firms foster formal and informal linkages with other SMESs, larger companies, support institutions
and academia, which, in turn, has helped them participate in global cladires and penetrate global
markets.The clusterincludesa wide range of stakeholdensiobile application developergquipment
manufacturers(e.g., Nokia Ericsson, Benefgn component manufacturers and electronics contract
manufacturers (e.g., Elcotedetwork), content owners andontentproviders for mobile applications,
mobile network operators (e.gSonera andelia), academic and research institutions, consultancy firms,
public certification and standardisatiomuthorities and financial service piders including venture
capitalists (Figure 4and Steinbock, 2000 Nowadays, the size of the Finnish mobile development
community is actually one of the | argest in the
Finland, 2005).

Figure 4. The Finnish Mobile Cluster

SUPPORTING INDUSTRIES CORE INDUSTRIES APPLYING INDUSTRIES
e T Y ™y
Supperting industries Manufacturers - Content owners
- Component manufacturers - Terminal manufacturers - Content providers i ™
- Network manufacturers E
Commercial supporting i
sarvices Software houses w |
- Consultancies - Application developers E i .
- Financial institutions - Platform developers E i E
- Retailers - Portals w2
- Certification authorities i
- Wenture capitalists Operators E : w
- Network operators = i
Public supporting services - Service operators i
- Regulatory authorities 1
- Standardization i |
- Educational institutions —
A A A "y
Source: Invest in Finland, 2005
25, Clusters can be seen as one ofrtte@n conveyors of innovationfor companies: thejacilitate

co-operation learningand technology transfers betwelanger and smallecompaniesresearch centres,
public authorities and service providets. this regard,EuroChambers, the Associatiori Buropean
Chambers of Commerocemptasises that the concentration of necessary resources is necessary but not
sufficient to promote synergiemd knowledge transfe€Clusters also need a favourable environment, i.e.,
adequate infrastructure, business support services and human resouroegveloreal interaction
between all actorsometimeseedto be triggered (e.g., through a cluster animation esrdination body).

In thisregard, Furman et. al. (200&xplairst h antthe é&bsence of strong linking mechanisms, upstream
scientific and échnical activities may spill over to other countries more quickly than opportunities can be
exploited by domestic industriedn Finland, both Nokia and the government have actively promoted
suchlinkages to ensura dynamic ICTand mobile telephongluger, as is explaineth the next sectiaon
Interestingly, the European Commissi(C) has also recently committed to support the development of
clusters throughout Europe, in the framework of its Competitiveness and Innovation Framework

12
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Programme (FP7) anits Regional Policy for 207-2013 (EuroChambers, 2006t has also emphasised
the important role SMEs plaglongside multinational enterpris@s,(clusterbased) innovation processes
in its successive Framework Programme for Research and Technoeyeddpment.

2.3 Increased innovation activityn the private sector

26. The national statistics office of Finlan@tatistics Finland has been monitoring innovation
activity among Finnish enterprises since 200he latest data it released ststivat 526 of firms had an
activity connected with product or process innovatibesween 2004 and 2006This represents an
increase of almost 20% compared to 2Q004. Interestingly, in the manufacturing sector, the stwdre
firms with innovation activities rises to 55%. Innovation activity was the most widespread amongst
computer andelecom equipment manufacturers and chemical products manufacturer&% of the
surveyedenterprises in these industries had engaged immovation activity over the reviewed period
(Figure 5. Finally, Statistics Finlandfound that the majority of enterprises engaged in an innovation
activity (either for product or process innovation) have also enterethimoation-related co-operation

(e.g., with component suppliers, customers or enterprises belongimgdarhe group, in Finland and, to a
lesser extenabroad) (Statistics Finland, 200&Yhile these statistics do not distinguish between firms of
varying sizes, other sources of inforipat pinpoint that both multinational enterprises (MNESs) and SMEs
(which account for the large majority of Finnish businesses) are involved in innovation activities. In fact,
in the IT and telecom equipment industry, SMEs are often key suppliers of newoltggshs
(http://ec.europa.eulresearch/).

Figure 5. Prevalence of innovation activity in manufacturing by industry, 2004-2006 (share of enterprises)

Chemicals and chemical products
Computers and communication equipment
Pulp, paper and paper products

Fubber and plastic products

Electrical machinery and apparatus
Instriments

Food industey

Machinery and equipmert

Motor vehicles

Cther manufacturing and recycling

Textiles

Cther non-metallic mineral products
Manufacture of wearing apparel

Collection, purification and distribution of weater
Basic metals

‘Wiood and wood products

Metal products

Electricity, gas, steam and hot water supply
Publishing and printing

Cther transport equipment

Mining andd cuarrying

Lesther products

Manufacturing, total

0 10 20 30 40 S0 6O VO 80 80
)

Source: Statistics Finland, 2006

5. See http://ec.europa.eu/research/sme

6. An innovationactivity has been defined asnew or improved good or service launched by an enterprise on
the market, or a new or improved pess introduced by an enterprise.

7. When taking also account of organisatl and marketingelated innovations, this share rises to 57%.
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M. National Innovative Capacity: The Role of Finla n dRulglic Policies

27. National innovativecapacity,o f t e n d da fhienecd uaid rfy 6 s p ctteamafi al t
commercially relevaninnovations, is in part constrained by past technological ssiitation, but it also

reflectsa series of investmérand policy choices byhe governmentthat affectthe( pr i vat e sect
incentives for R&D productivityand commercialization activities in a coun{Bteinbock, 2006)Policy

makers can help spur innovation, by ensuring that prospective innovataspased to the right set of

mar ket incentives and benef i tThisgsedionloockdimaihe poticg @ f r a
choiceswhich have contributed to boostiigi n | @modatioscapacityand examines in more depth the
importance of marketopenness and trade and investment liberalisafamF i n | aimmaldtien
performance particularly in theielecom equipment industriinally, the sectiomgivessome insights into

the institutional aspects dfinnish policymaking which havecontributed & the national innovative
capacity.

3.1 Finland, a first mover inthe mobile telephonyndustry

28. Finland was thdirst country to launch a digital network for mobile communicatiofrs the

early 1970s the NordicPost, Telegraph and Telephomgerators (PT3) of Finland, Sweden, Norwaye
Denmark developedthe Nordic mobile eélephony(NMT) standard, the first fulhautomaticanalogue
cellular phone systefiThe standard was subsequently opened for aiwi Swede and Norway in 1981

and in Denmark and Finland in 198this enabledNokiat o i nt r oduc e rphoeefawthe | d 6 s
NMT standardBy 1985 the network had grown to 110,000 subscriberth@se Nordic countriesvhich

made it t he Wienetwdrka thd timdnd @9%,the sutoessor of the NMT,he wor | dods
Global System for Mobile communicationG$M), a digital standard for mobileetworls, was launched

in Finland bytelecom operatdrRadiolinja, with commercial operations stagtim 1992.The first GSM call

was made with a Nokia phone over a Nelialt network (operated by Radiolinja private telecom
operato). This brought Nokia an important reference for the future-fakiko, et. al, 2002)Thanks to the

strong support ofie EC,GSM then also became the European digital standard and Nokia won contracts to
supply GSM networks in other European countries. Siieeess of these standards wassible thanks to

the decision to create open and flexible technical specificationhhédoNMT standardthe tradition of

Nordic collaboration and the entrepreneurial spiriNofdic PTTs. Given that thBlordic mobile telephony
standardncorporated technological advances over the original cellular concept developed in the US, the
implication was that Nokia and other Nordic equipment suppliers benefitedfiirstnrmover advantages

in themobiletelecom industryPalmberg, 2002nvest in Finland, 2005 and Nokia 2007

29. The popularity and relativeapid diffusion internationally of thTM standard helped turn fiest
mover advantages into business opportunitiesFinland and the Nordic regignand later on to a
competitive advantage on global market$ordic equipment manufacturers developed inable

experience from manufacturing NTM networks and photreshe specific case of Nokia, thsgandard
formed an absolutely crucial springboard for the successful diversifiaattidtie companynto the mobile
phoneequipmentnd cellular network businggPalmberg, 200@ndsectionlV).

8. The NTM standard, which is based on analogue technology, is often referred to stgémelation (1G)
standard for mobile telecommunication networks. The Nordic topography favouredle mobi
communications due to the dispersion of much of the population in remote areas. Source: Steinbock, 2000.

9. Finland enjoyed a high rate of mobile penetrati®y.the end of 1998, for exampli¢,stood at 57.1%, or
more than twice as much as the Europaegrage (which stood at 28.3%) (Steinbock, 2000). The success
of the mobile phone can probably be attributed to the fact the Finland (as other Nordic countries) had a
dispersed population for which the mobile option was -effstient in comparison to fixd telecom
services. Most experts also agree that the Finns have been early adopters of technological innovations.
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3.2 Enhanced narket opennessn the telecom sector

30. A recent OECD report highlights thdtetdegree obpenness of the economy pday key role in

the innovation perfenance of acountry, byincreasing competitive pressurenhancingtechnology

transfes and triggeing economies of scale (OECD, 2006kn).Finland, he early deregulation otelecom

market, the integration of the country into tB@ropean Union EU) Single Marketand the global
economyand the liberaliation of capital flows all contributed to themergence of an innovative and
competitiveFinnishtelecom equime nt i ndustry and to NokiabGs succes

3.2.1  Deregulation and increased competition

31 On the regulatory front, Finland undertook significant reformthe late 1980s aneéarly 1990s

to foster stronger competitive pressure and improve the performéntany sectors of its economyhe
country lowered barriers to market @ess by introducing structural regulatory reforms and new
competition rules (OECD, 2003). Interestingly, these reforms were introdetadely early on (and
before Finland joinedthe EU, making the Finnish telecom industry one of the most liberal of su
industries in OECD economi@s the time

32 The deregulation of the telecom sectahich started gradually in the mitl980s and the

resulting decentralised systemof (Finnish and foreigtowned) telecom operatar; is akey factor that

facilitated the introduction of technological innovation in tR@&nish telecom equipment industry
(Ministry of Transport and Communications, Finlad®99and Box ). By enabling privateperatorgo

grow along the national telecomperator, the government played an important role in creating a
competitive environmenti n  Fi nl andds t el e the infaroetworkoparatosielascom nd u st
service providers or equipment manufacturers (OECD, 2088 OECD, 2003a This stood instark

contrast with the dominance of state monopolies in other OECD countries at th©tilpday the mid

1990s did other European countries undergo similar regulatory reforms, liberalising monopoly telecom
environments and introducing the GSM standartha parEuropean standard (Steinbock, 2000).

Box 1. Key milestones in the deregulation of the Finnish telecom sector, 1987-1997

1  1987: Adoption of the Telecommunications Act, which, among others, dissociates commercial telecom
operations and regulatory functions and liberalises the terminal equipment industry. Administration of the
telecommunications sector is transferred from the Transport Executive in the department of Economic Affairs to
the Ministry of Transport and Communications.

1 1988: Adoption of a new Radio Act. Competition in corporate networks and data transmission is partially
liberalised.

1 1990: The special rights of the National Board of Post and Telecommunications are abolished. Free competition
in data and GSM networks is introduced.

i 1990-1991: Licenses to regional radio-telecommunications networks are granted. Corporate networks are

subject to free competition.

1992: Switched data transmission is exempted from licences. Competitive licenses to long-distance and local

telecommunications are granted.

1994: Local and international telecommunications are subject to free competition.

1995: Competing licenses to distributed control system networks are granted.

1996: The Telecommunications Act is amended.

1997: Adoption of the Telecommunications Market Act (which repeals the Telecommunications Act).

E R E =

Source: Ministry of Transport and Communications, Finland, 1999 and Steinbock, 2000.

33. Competition among telecom operatgmovided continuous incentives for the upgrading of
different components of the telecom network as well as for competitive procurement of techirology.
addition, it spurredhe introduction of variety in technological solutions and innovationsamongfirms
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participating in the mobile telephony clust&@uch firms, and particularly Nokia, have been forced to
develop a range of technical solutions and related competencies to satisfy diverse functional requirements
regarding mobile telecom equipmertd be abléo compete effectively Often, the Finnish home market
operated as a large tegtl laboratory prior to internationakdiond a breeding ground for innovations that
continually enhanced firmsd respons eTheeoegulatory i d
changesbrought benefits for consumers who enjoyed lower prioes broader rangef fixed-line and
mobile servicesand for companies, which put R&D at thente of their business stratediyalmberg,
2002)

t e

3.2.2  Tradereorientationand irntegrationinto the world economy

34. After the collapse of the Soviet Uniam 1991 Finland redirected its trade to the Wélstade

with the former Soviet Union felby 61% between 1985 and 1991 (from US 2.9 bilior1985 to 1.1
billion in 1991, UN Comtrade)in 1993, Finland jimed the European Economic Area, whiel to the
removal of many trade and investment barriers to other European countriesin 1995,the country
subsequentlypbecame a member of the EU, whicnplied its full integration in the European Single
Market and a substantial increase of trade with other EU member gaewell asa transfer of
competence in most trade policy issues toE}. Germany Swedenthe UK, but alsothe USbecame
Finland 6s most i mp o r tinatmetl99@xxh@se cotntries davé asb been the top importers
into Finland) (OECD, 2003)The Russian Federation however regained a position of key export
destination in the mi@000s(Figure §. Fi nl and b6 s @xmity to the Russ@a Fedemtion and
the Baltic countries has actually given Finland an advantage as a gateway to the east. In 2003, over 40 % of

the EUOGOs road shipments to Russia were shipped fr
Figure 6. Major destinations for Finnish exports Figure 7. Trade in goods and services as share of GDP, 1980-
1965-2005 2005
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Industries
35. Finlandbés integrati on inthe relitiee inipditanad ofimternhtiordl t o ¢
trade for the Finnish economiyn 2005,F i n | a n €¢dGDP tatiostobdeat 39%- almost twice as much
as in 1991- signalling a deeper integration in the world economy (this ratio is however lowethian
2005 OECD average, Figure.7n addition, as a result of the opening of itsomamy to foreign
competition theimport penetration ratio in the manufacturing sectoeached38% in 2005(compared to
32% in 1995)while theexport ratio was at8% (compared to 43%n 1995 (OECD, 2005b).
36. The Fhnnish government highlights that the EU negotiating power significantly strengthened
Finlandbés trade pol reigryAffgred Firtlandy 2005A3vEin BEUW rmembeyit has f Fo
10. Steinbock (2000) notes that Aitoward the | ate 19
characterised by increasing rivalry amoingde ct competi tors and intense pr
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also benetted from the regional trade arrangenseotdncluded byhte EC Moreover, 8 a membeof the
World Trade Organisation (WTQ)inland has benefitted from globhiberalisationachieved through
multilateral trade negotiations. The WTO negotiations on basic telecommunication service$9a8p4

the results of wich are consolidated in th' Protocol of the General Agreement onTrade in Services
(GATS)-- led to the opening of telecom markets to competition in basic services (e.g., fixed and mobile
voice telephony) in 69 WTO membeérsin addition, the negotiatienresulted in thecreation of a
Reference Paper whicincluded regulatory disciplines ooompetition, interconnectionndependent
regulation,transparent licensingrocedures and nediscriminationin telecom serviced=inland hasalso
beena party to the WTO Information Technology Agreement (ITA) since its inception in 1997n
accordance with the ITA, the contracting partiese undertake to eliminatetariffs and other similar
duties and charges df€T products,including telecommunication equipmentdaparts, software and
semiconductors and related equipmentth certain exceptions, by 1 January 20®0rhe Finnish
governmentas well as Nokiahave indicatedthat the conclusion of the ITA has been an important
developmentor the FinnishICT sector asimport tariffs on for example, electronic components had risen
substantially aftethe entry into the EU. The Government however deplores the stmiementation of
the work programme designed to eliminate -emiff barriers in these ICT industries
(http://www.formin.finland.f). Nokia for its part has stressed the importancexpanding the scope of
the ITA to cover consumer electronics products and otherteigh products used in mobile telephony, in
view of ensuring the relevarcof this agreement in @eriod of rapid technological development and
convergence. The company is also encouraging countries in Latin America, Africa and the Middle East
which have not signed the ITyet, to do soififormation prowdedby Mr. Kaunistola, Nokia).

37. Some reduction imon-tariff barriers to tradein telecom equipmenhas also beenpossible
thanks tomutual recognition agreemengiRAs) concludedbetween the EC and third partieghich are
applicable to teleconterminal equipment ancklectrical componentased in such equipmeliTable J.
Through such agreements, producds betested and certified before expgapainst the regulations and
specificdions of the importing county, thusenteing the importing country directly without having to
undergo similar conformity assessment procedunesce facilitating traden finished and intermediate
productsbetween partied.esser200). The EU Suppl i er s6 D¢EEDOG haguttheron o f
facilitated trade in telecom equipmerdand parts between Finland andother EU countries
(TAD/TC/WP(2008)3).In regards tofi e s s e nt i a | ppoduch aegutbtiohsoandy specifications for
telecom and electrical equipment and parts, Fohlaas adopted EU harmonised standgedg., EC
Directives 1999/5/EC for radio and telecom terminal equipmamnt 2004/108/EC for electromagnetic
compatibility), which has facilitated the exchange of intermediate and finished goods with other EU
countries,as well as with third partieshich have adopted EU standardsg., severalEastern Europan

and North African countries (see http://www.newapproach.org/ and
http://ec.europa.eu/enterprise/rtte/index_enht®n a global scale, Finland has also been active in
international standardisation efforts, for example through participation in the International
Telecommunications Union.

11. At present, over 100 WTO Members have commitments to open markets in some or all telecommunication
services Seehttp://www.wto.og/english/news_e/pres08 e/pr517_e.htm

12. Because of differences in the level of ambition among WTO members, both Bretécol to the GATS
and the ITA were initiated on a voluntary basis. The Reference Paper is also a voluntary instrument which
provides policymakers with valuable guidance on how to introduce sustainable competition in telecom
markets. Source: Engman et. al., 2006.
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Table 1. EC MRAs relevant for the telecom equipment industry

Partner country

Date of sighature

Relevant products covered®

us 1998 Telecom terminal equipment ; Electromagnetic compatibility; Electrical
safety
Australia 1998 Telecom terminal equipment; Low voltage equipment; Electromagnetic
compatibility
Canada 2001 Radio and telecom terminal equipment; Electromagnetic compatibility;
Electrical safety
Japan 2001 Electrical products ; Radio and telecom terminal equipment
New Zealand 1999 Telecom terminal equipment ; Electromagnetic compatibility; Low voltage
Equipment
Switzerland 2006 Telecom terminal equipment ; Electromagnetic compatibility; Electrical

safety

Source: EC DG Enterprise and Industry website as well as OECD (2003)
Note 1: For a full list of products covered by the MRA see EC website

38. All these schemesand effortshave facilitated the importfdntermediate goods and parts for
Finnish telecom equipment manufacturers, which has been crucial to maintain the competitiveness of the
industry (Ministry of Foeign Affairs of Finland, 2005)ndeed, recent global production and trade patterns
in the téecom equipment industry have been characterised by a fragmentationsapgtechain which

can only function with relatively open trade and investment regifftes.20070ECD Communications
Outlook (OECD, 2007e) further explains that the fragmentatibthe production process in the telecom

equi pment

industry worl dwide was made possi bl e
prompted by product innovations and innovations in production processes. The fragmentation between
contractingfirms, which handle design, marketing and in many cases research, and a very large number of

externalsubcontractors, ham turnled to a substantidahcrease in internationaltrade in intermediate
goods and has fuelled the most recent rise in theet@BP ratio worldwidé® The Outlook, for example,
notes a 13% increase in trade in vertically differentiated gaodslecom equipment among OECD
countriesbetween 1996 and 200meaningthat trade irtelecom equipmerngoods of different qualityr
tradein intermediate goods hascreasedamongOECD countrie OECD, 2007d and OECD, 2007e).

39. In Finland, imports of telecomquipment and parts have almdsen multiplied by ten, in
absolute termdyetween 1990 and0B6, to reach a value &fSD 5.1 billion in 2006.While in 1990, the

import of telecom equipment and parts represented 0.8% of GDP, in 2006 it represented over 3% (UN

Comtrade, SITC, Rev. 3, code 76, and Figure@). average, 80% of such impoiave represented

telecom equipment parts, which are likely to have contributed to the innovation capacity of the Finnish

telecom industryN Comtrade, SIC Rev. 3, code 764 and Figure 8 number of studies such as Keller
(1998) andEaton and Kortum (2001) indeesbnfirm that imports of intermediate goods can play a
significant role ininternational technology transfer and innovation capacitin the destination country
(OECD, 2007f) Most imports of telecom equipment parts between 1990 and 2006 have originated fr
Sweden, Estonia, Germany, Hungémhich are all members of the EE$ well as from noiEU members,
namely Japan, the US and, most recently, from China (UN ComtB40€ Rev. 3code764). Finland has
alsobeen an important exporter of telecom equiphpeamts between 1990 and 2006, the volume of such
intermediate goods increased, in absolute terms, by 128686 USD 873 million to 11.5ibion). Their
share as part of total telecom equipment exports has averaged 93% over that sanf&/deCiochtrade

SITC Rev. 3, code 764More generally, exports of telecom equipment and parts (code 76) represented 1%

of Fi nlPRiml@3%ehile @in 2006 (UN Comtrade Rev.3, code 76)

13 More generally, trade in manufactured parts in all industries has grown faster over the last decade than

trade in finihied manufactured goods (Amighini, 2002).
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Figure 8. Imports of telecom, sound-recording and
reproducing equipment and parts in Finland (million USD)

Figure 9.
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Import of telecom equipment parts as share of total
sound-recording equipment imports in Finland
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Liberalisation of breigndirectinvestment

The fragmentation of the supply chaias also implied a growing importanoé intra -firm

trade, i.e, trade between multinational corporations h e a d gnd their foeeigrsaffiliatesSuch a trend
could not have developed without tii@dual liberalisation of investment flows worldwide.

41,

In Finland restrictions on foreign ownership of Finnish firms were remaneiP9193 and the
remaining restrictions on capital flows were lifted, which promoted investment in general (including the

emergence oflomesticventure capitalists) and the inflow of fagei capital in particularBetween 1990
and 2000, the stock of Finnish inwdiateign direct investment=QI) as a share of GDP wasultiplied
by more than five times (increasing from 3.7% of GDR 1990to 20.2%in 2000 (Figure 10.** Most of

thisincreasec onsi st ed i n

facilities or the expansion of existing facilities in Finland, which helped create new production capacity

Afgreenfield i nv emductierrabndsR&D

andjobs andtriggeredtransfers otechnology and knowow (Invest in Finland, 2005)ncreased inflows
of FDI, particularly in the ICT sectphave enabled Finnigielecom equipmergnterprises tgetaccess to

more capital and knowledgerequired to develop the industry and enhance its innovation capacity

(Dahlman, et. al. 200% The main sources of inwakDI have originated from other European countries.
At the end of 2000for example,Sweden was the biggefireign direct investor in Finland® By 2001,
over 2,000 foreigiowned companies operated in Finlanchpéoying 176,000 persons and having a total
turnover of EUR 45 million. It is noteworthy thatound25% of these companies wdf&T firms , many

of which focuson the development and commercialisation of mobile technologies or sefivigest in
Finland, 2003 and 200%. The ratio of outward FDI to GDP havenbeen more significant, illustrating
Fi nl and 6 sanptexpdrter of &I (Figge 1@ndnext sectioh During the 1990s, Finnish venture
capitalists emerged, stimulated in part by governmpohsored incubators, and technologyoperation
and transfer could finally evolve with other countries, such as the UK andSh@orter, 2002 and
Steinbock, 2006).

14, I n comparative ter ms

15.

t hough, Finlandds inward
Nordic countries (Sweden, Denmark and Norway) between 1990 and 2004. See OECD, 2007.

OECD report highlights that int/BU FDI flows are almost completely unresteidt(OECD, 2006b).

1¢

The share of accumulatedFby the 25 EU member states reached almost 90% in 2003, with Sweden
capturing over 50% of investments (Ministry of Foreign Affairs of Finland, 2005). In this regard, a recent

e .

FDI



TAD/TC/WP(2008)6/PART2/A/FINAL

Figure 10. Finnish inward and outward FDI stocks in 1990-2005, as percentage of GDP
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42, Increased=DI and the resultingethnology transferandtechnologyco-operationschemesvhich

benefitted the Finnish economyyere possible in part thanks toa favourable domestic business

environmentand the conclusion dbilateral investmentpromotion andprotection agreements with third

parties whichhave helped stimulate Finnish investiseabroad as well dereign investments in Finland

In the latest World Bank Doing Business report, for example, Finland is ranked 13 out of 178 economies

on the ease of doing business in the country (World Bank, 2B0Q&hermore, ¥ early 2008 Finlandhad
58 investmentagreementswith countries inall regions of the globéTable 1in Annex J. It is also
noteworthy that foreigtownedcompanies located in Finland have been eligible for governsugporton

an equal footing with Finnisbwned companie@nvest in Finland, 2005).

3.3 Other relevant polig choices

43, While the openness of the econorgs beerman important factofor i mpr ovi ng
innovation performancet hasby no meandeenthe only oneOpen tade and investmemnégimesare not

a sufficient condition for triggering thdevelopment andbsorption of technology and innovation, which is
necessy to increase productivitf OECD, 2006a).Important R&D investments but als@&ffective
education plicies and strong links betweendustry andacademiahave contributed to nurturing a

favourablebusiness and investmeetnvironment (triggeringechnology transferand access to additional

financg and played an important role @mhancing th@bsorptionandapplication ofnewtechnologyand

innovative practiceto domestic industries

331

44, Investment in R&D is a major source of technological progress and inooy#tiough R&D

i nvest ment s al one

domestic R&D expendituréGERD, covering both publicra private sources of financippas increased
subsantially during the past decad® reach3.5 % of GDP in 2005 (Figure 1)L Finland is as suchn
averagdghe OECD country thdtasspent the highest share of its GDP on R&D after Swenéme 1990s
and 2000qOECD, 2007). Even during the recession of the early 1990s, the governménued to
increase public expenditure for R&D, which financemthbpublic research and providéttentives and
grantsfor private firms to invest in R&D(see section 3.3.3)nterestingly, an averaget0% of R&D

Significant public and privatR&D expenditure

cannot expl ain
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expenditure in Finlanthas beerdirectedto ICT and mobile technologyrelated projectsin that period
(Invest in Finland, 2005).

Figure 11. Evolution of the gross domestic R&D expenditure as

share of GDP, 1981-2004 (Percentage)

Figure 12. Composition of gross domestic R&D expenditure

in Finland (million Euro)
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45.
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A large sharef R&D investments has been privately funded. In 22006,business enterprise

Fi IGERDn(Righre 12 The

increase in private R&D spending is attributable, above alN mk i iavéstmens (Dahlman, et. al.,
2005)* The significant volume of private R&D spending in Finlacah in fact be explained bythe
importance of the ICT and mobile telephony industries in the Finnish economy and increased competition
in those sectors, which incitedrfis to invest more heavily in R&DAli-Yrkko et. al (2002) emphasises

that in Finland the centrality of the private sector in domestic R&D financing has been more important
than inany other OECD and EU country

46. Thanks to its strong position in R&D, Finland has also become a main net technology exporter,
as such contributing to international technology transfershird countries | n 200 3, i ts
bal ance ofreppesegtedd®.0% of iis GDP, onetloé highest shares across the OECD (after the

UK, Belgium, Denmark, the US and Japan, OECD, 200&ibglly, the number of patents attributed to a
company or a country can be used as one measure of innovatidn 2883, Finland issued 634 triadic
patens, which represented an increase of 428% compar&€36'® In the|CT and hightechsector more
specifically, Finland hasbeen one of théeading Europeanissuersof patentsin recent yeargsee Figure

13). Strong levels of patent protectiom Finlandare, in turn, likely to have contributed to the inflow of

ICT and telecom equipment imports and related investments in these sectors in Finland (Park and Lippoldt,

exampl e,

Noki a accounted fo

Technology balance of payments (in the form of receipts anchgralp) measures international technology
transfers: licence fees, patents, purchases and royalties paidhkmgwesearch and technical assistance.

2008).
16. I ndeed, in 2003 for
sector spending (Invest in Finland, 2005 and¥akko, et. al., 2002).
17.
18

Using patenting as an indicator of technological productivity has however limited use as not athmsvent
are patented (for secrecy, cost or timing reasons). Source: OECD, 2005.
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Figure 13. Number of European (EPO) high-tech patent applications per million inhabitants, 2001
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3.3.2 A welleducated and highly skilled workforce

47. Education isalso akey element ofininnovationdriven economy. It affects both the supply of

and the demand for innovation. Human capital and skilled tabcomplement technological advances.

New technologies cannot be adopted in production without a isuffic educated and trained

workforce (Dahlman,et. al., 200h IntheOECDb®6s recent Pr ogr amisskssmentl nt er
surveys(PISA 2003and 2008, Finlandwas ranked as the highgstrforming countryn terms of learning

skills among 15/earolds in mathematics, science, and reading liter&asic, secondaryand tertiary

education idree of charge (since they are publicly fundedll the social security system in Finland also

exerts a strong incentive for young people to contiedecating temselves after theecondary school

Between 1993 and 1998, the total intake of students in universities nearly dandddpolytechnics it

nearly tripled (Porter, 2002)

48. Finland has set up and invested in amer of technical universitieand public research
institutes, suctas the Helsinki University of @chnology and th@echnical Research Ceatof Finland

Over the 1990s, the number of study places available in technical education has increased atl an annu
average rate of 2.5%which facilitated the emergence of a large number of-guedlified engineersvho

have beencrucial for generating andc ust ai ni ng Finlandds l eading poc¢
equipment sector@Ali -Yrkko, et. al., 2002)Since the mid1990s, the number of researchers in both the
public and pivate sectors has risen significantly and Finlaadks first across the OECDwhen
compared to total employmerfigure 14 andDahlman,et. al.,2005. Finland also ranks second in the
Scence and Engineering Manpower Subindiveloped by the World Economic Forum (Steinbock,
2006).In adlition, a recent OECD report highlights that Finland ranks amongst the best performers as
regards to ICT training and skills in schools amevorking plaes, facilitating as such the adoption of ICT

in businesses (OECD, 2003a).
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Figure 14. Number of researchers

(Per thousand employed, full-time equivalent, 1995 and 2004)
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3.3.3  Strongresearchindustrylinkages
49, Finally, strong linkages between public research organisatiothsiniversities, on the one hand,

and business, on the othéigve beeressentil to promote research suited to the needs of the business
sector and to facilitate knowledge and technology transfer between(@iEe@D, 2006a)Such linkages

can facilitate theconversion of R&D to commercial applicatiors. Institutional and governancectars,

though harder to measure, hdlkereforeal so had an i mportant i mpamct on
2006,the IMD World Competitiveness Yearboak fact rankedFinlandas thebestcountryin knowledge
transfer between universities and compar({iMD, 2006).The Finnish governmenindertooka number of
initiatives toactively increase collaboration among various public ageneied between those agencies

and the private sectorin addition, gveral agenciessupportingpublic and private sectorR&D and
innovationhavealsobeenestablishedinvest in Finland, 2005

1 TheNational Technology AgendyEKES) is the principal source of public funding for applied
technological research and industrial R&Mrough grants and loansPperating under the
Ministry of Trade and Industry, it contributes to the competitiveness of Finnish industry and the
service sectar (including the ICT and mobile telephony sectby) promoting research and
application in the field of technological developmeREKES prepaes, funds and coordinates
national technology programmes and funds applied technical research andrmyikg R&D
ventures. It also contributes to the preparation of national technology pbiteyestingly,
foreign companies located in Finland are iblig for the same TEKES funding and services as
Finnish companies.

1 TheScience and Technology Policy Coungitesponsible for the strategic development and co
ordination of science and technology policitsalso coordinates science and technologycyoli
with other policy areas. The Council is a highiel body made up of Ministers (Education, Trade
and Industry, and Financaipdchaired by the Prime Minister
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1 The Academy of Finlanfthances basiacademiagesearch, is under the authority of the Minjistr
of Education Approx. 15% of all government research funding is chaedethrough the
Academy.

9 TheTechnical ResealcCentre of FinlandVTT) is an applied research centre. Develops applied
technology saltions for firms and participates mational andnternatioral research programmes
and collaborative networks

9 The Finnish National Fund for Research and Developm@ITRA) is an independent public
foundation under the supervision of the Finnish Parliament. Its activities are designed to promote
the eonomic prosperity of the Finnish people. Sitra focuses its operations on programmes. The
methods used are: research and training, innovative projects, business development and corporate
funding. Sitrads activities aowmentfcapitahand thel by
return on its ventureapital investments.

1 TheFinnish Science Park AssociatihEKEL) consistsof 20 science parks throughout Kind,
based in university towns. Those parks &infacilitate exchanges between academic institation
and businesses. The Science parks housed in 2003 approximately 1,200 companies with more
than 12,000 employees (Invest in Finland, 2003).

1 Finnverais a specialist financing company owned by the Finnish state which provides services to
supplement the Fmi sh fi nanci al mar ket . Finnverads t a
enterprise, regions and the exports of Finnish companies. Finnvera carries out this task by
improving the range and versatility of financing options available to enterprises thraugh lo
guarantees and export credits.

50. Finally, in view of strengthening thec-ordination of public policies aimed at promoting and
strengthening Finnisinnovation andinformation society, the @ernment set up i2003 a ministerial

group for information society issues (Al nformat.i
( OECD, 2003a) . T h ewel€ o wsteer thé deselopmbent ef dhie iFimnésks information
society, monitor the 2003 Information Society Programme and coordinate cooperation both between
relevant public bodies, and between public and private bodies (Finland Government Policy Programmes,
Information Society, 2003). Yl Ant t i 1l a (2005) also highl i gfrthe t he
Futureo of the Finnish Parliament has played in ¢
related policy issue©®ne of the Committeesd objectives has be
i nnovative envi r(@Gmmiteea forthe Futurte,l2@5 wor | d o
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V. Successful Frm -Level Srategies : The Case of Nokia

51 Finnish companies hawd coursealsoplayeda centratolei n st rengt heni ng Fi nl
capacity While the goernment hagrovided the framework conditiorfer innovation, it is ultimately
companies that have introduced and commercialised innovahokg, in particular has played a major

role in the transformation of the Finnish econoamd in the Finnish inn@tion systemThec o mpany 6 s
operationshave had an important effect &mnish exportsGDP, gross domestic R&D expenditurand

their growth rate¢Steinbock, 2006 andli-Yrkko et. al, 2002)

52. This sectiondoes not aim to provide an-the pt h anal ysi s of &hdisi ads |
success factordnstead, it examinehow Nokia has taken advantage déregulation access tonew
marketsand investment liberalisatioto becomeo ne o f Fi nl anve @éosnpanes anthei nno v
worl dés | eadi ng mo lniaddigon i Iboksnaetherm@tihutiom Mokiaas meadeo the

Finnish innovation systemThe sectionst art s with a brief account of t
f ocuses atraegiNsorkintanatonaR&D, manufacturingsourcing supply chain management

salesand distribution (Ot her key determinants of Nokiabds suc
approacha strongbrandingand marketingtrategyandan effectivehuman resaice managemenihese

elements will however not lexaminedn the framework of this studly

4.1 Evolution of the company

53. The Nokia Corporation (further referrmrsefib to a
representing more than half of the value of the |
telecommunications companies (Mer, 2004). It is the largest manufacturer of mobile devices, with a global
market share a38.8% in 2007 (repesenting 437 million mobile devices sold), selling more handsets than

its three closest rivals combined (Figure 15). N
previous year, while sales rose byoffobiledeviaes withh 1 . 1
services and software that enable people to experience music, navigation, video, television, imaging,
games, business mobility and more. A key focus area for Nokia consists in developing its offering of
consumer Internet servicess aell as its enterprise solutions and software. The company also provide
equipment, solutions and services for communications networks through the Nokia Siemens N&tworks.

Figure 15. Global market shares in the mobile phone handset industry in 2007

B Nokia
B Samsung
m Motorola

W Sony Ericsson

HLG
m Others
Source: Les Echos, January 2008
19. In 2003, for example, Nokia captured 25% of total Finnish exports and 3.7% of GDP (Steinbock, 2006).
20. From January 1, 2004 through March 31, 2007, Nokia had four businespsgraviobile Phones,
Mul ti medi a, Enterprise Solutions and Networ ks. On

combi ned wi t h-reliecaperation® for fixed and neobile networks to form Nokia Siemens
Networks, jointly owned by Nokiaand Siemens and consolidated by Nokia. As of January 1, 2008,
Nokiads three mobile device business groups and t
an integrated business segment céalledlices & ServicesSource: information provided hyokia.
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54, Noki adbs success

i s

p a r tiva factors: dirstt e n 0 b se@EEvelyy 6 §

small domestic markeE{nland has a population &f2 million people) andsecond, it®rigins. Nokia was
founded in 1865 as a wood pulp mih. the late 18 century and early 20century, Nokia diversified its
business and moved intbe manufacturing of rubber boatdyresand other rubber products (through

Finnish Rubber Works Ltdestablished in 1898) and into the production of telephone and power cables

(through Finnish Cable Works Ltd., founded in 191@become an industrial congl@rate It entered the

telecom equipment market in 1960, when an electronics department was established at Finnish Cable

Worksto concentrate on the production of ratiiansmission equipmeiiNokia, 2007. At the time ofthe

economic crisis in FinlandNokia was a large diversified conglomerate that had been growing through
mergers and acquisitio®nly in the early 1990s, with the end of the Cold War and the collapse of the

Soviet Union did the compartgike the strategic decisida divest most of its trational businesso make
telecommunicationsandmobile telephony, in particular its core business. As a result, Nokia evolved to
consist of two main business groups, Nokia Mobile Phones and Nokia Net{&tdisbock, 200%and

2006 Nokia, 2007 and Figur&s).

Figure 16. Evolution of Nokia's business activities, 1990-99 (in FIM Million)
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Source: Steinbock (2006). Note: Nokia Telecommunications is now called Nokia-Siemens Networks.

55. Nokia launched its first mobile phone, the Talkman, in 1984. The company has always been

forward looking. It identified early on the fashion aspect of mobile phones, and the importanaesivigfoc

on usability. Nokiahas in factdefined the mobile phone not just as a technology product but also as a
consumer

fashion item and

good. Noki ads

differing needs, using technology that is cotiljga to any standard used in a particular market (Porter,
2002)*' The extremely rapid growth in business for Nokia in 1880shas been a result of many people
buying molile phones for the first timena there are still millions of people amerging mekets (e.g.jn
Africa, India andChing who long for their first phone, which Nokia wants to sell to them. However, in
developed countries the majority ofqme have already got a mobikm to grow its business Nokia must
persuade them to replace thé&it with something more sophisated such as higlend multimedia

devices

21 Nokia Mobile Phones had dedicated business units focusing on the needs of specific customer segments:
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4.2 A forward-looking global business strategy

56. In the early 1990s, Nokia decideddoncentratéts activities on mobile telephomwhile adopting

a globalgrowth strategy It decidedto exploitthe newinternationalmarket opportunitieghat arose thanks

t o F i iddereoréeiitagion and integration into the Bilth a product tat haduniversal appeaNokia

first established its domance in the business-businesgelecom equipmentarket in the early 1990s

and then expanded its reach to tap consumer markets worldwide in the latter half of the 1990s (Steinbock,
2001).Today, Nokia offers a broad range of mobile devices, targetingabr consumer segments and

price ranges.

4.2.1  R&D strategy

57. Increasedcompetition inthe telecom equipment market, due to early deregulation d¢fitimesh
telecomindustry, and rapid technological progresworldwide have shortened the life cycle of products,
placing additional pressure on firms to find new and more rapid ways to innovate. Against this
background Nokia hashad to make significant R&D investments to remaimpetitivesince the early
1990s The companyntroduced innovative functions and sleek design to its phones, which contributed to
their competitive differentiatioiSteinbock, 2001)N o k i a 6 s preducdt and prazess development

which lie at the heart of iteompetitiveness-werepossi bl e in | arge part thanl
approach.
58. First, Nokia increased itsR&D expenditure dramatically. While in 1991, R&D spending as

percentage of total sales represented approx. 5.5%, this §hast doubled by 20QQo reach approx. 9%

(Figure 17. Most spendingvas concentrated in the Mobile Phones axetworks business subsidiaries

with most inhouse technological developmeriteussingon chipset and software platforms 2003,

No k i a 6 spengiggDepresentapproximately 3% of the total gross domestiR&D expenditure in

Finland and 47% of private sector R&D expenditurBurthermoreover 70% of the stock of Finnish

patents issued in the US accrued to Noliampared to 39% in 199%7Nokia has therefore had a
significant i mpact on Steindock r2@6)s 2005MNerkd R&ID afpeses | nt er
totale d Gi3l. 18i dn, represent i nghatlydar(Nbkia, 2007) Inkecestingly,0A8 n et
Yrkko, et. al. 2002 neis that while the amount of public funding Nokia received increased, in absolute

t er ms, over the 1990s, Noki abds own ex melesd, ifor ur e o
exampl e, over 14% of Noki ads t ot alendRf&H2 199@ssthisf i n an
share had declined to an average 0.3%. The authors also highlight that the share of TEKES finance in
Nokia projects has been smaller on average than in other company projects

Figure 17. Nokiabés R&D expen,d969-2000e as share of tot

Source: Steinbock, 2006
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