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1 BACKROUND OF THE STUDY

1.1 Innovation and innovation systems

Innovation is seen as successful production, akgion and exploitation of novelty
in the economic and social spheres. Innovationr®ffeew solutions to problems and
thus makes it possible to meet the needs of bathintiividual and the society. The
context of innovation has changed over the pashtyvgears; the increasingly rapid
dissemination of new technologies and the constaahges which require ongoing
adaptation are challenge for society as a wholeouation is an essential precondition
for growth, maintaining employment and competitess of an economysfeen Paper
on Innovation1995, 1-2, 5).

Innovation has many roles. It can act as a driimmge and point firms towards
ambitious long-term objectives. Innovation can le@adthe renewal of industrial
structures and to emergence of new sectors of eugnactivity. An innovative firm
has a number of characteristic features which eagrbuped into two major categories
of skills; strategic and organizational. The sigateskills include: long-term view,
ability to identify and even anticipate market ttenand the willingness and skills to
collect, process and assimilate technological ammh@mic information. This is why a
modern “strategist” needs information about theifeit This can be achieved using the
diverse methods developed in the field of futuragliss. The organizational skills
include a taste for and mastery of risk, internabperation between the various
operational departments and external cooperatidh public research, consultancies,
customers and suppliers, involvement of the firmthe process of change, and
investment in human resources.

While innovation happens mainly within firms, it &tually a collective process
because when a firm innovates it rarely does iy @m the basis of its own internal
resources of knowledge, skills and finance. Inniovain the firm happens with the help
offered by outside investors providing finance, shéls and knowledge of other firms
and the services of consultants. Innovation ald$ieseon research results and other
knowledge outputs from universities and R&D indg&1 An innovation system is a
system made up of economic institutions, economitora and a knowledge
infrastructure, all of which contribute to the dBpment and spreading of new
knowledge and new technologies. They also compbsestructural and legislative
setting in which the government can carry out pdithat improve prerequisites for
innovation (Georghiou et al. 2003, 13; Green Papetnnovation 1995, 1-2; ECLAC
1996; Freeman, 1987; Nelson, 1993; Lundvall, 198&noli and Dosi, 1995; and



ECLAC, 2000 and 2002; Melo 2001; see also Winter]138all 1993, Grant 1996).

Firm-level innovation also occurs in the context afnational innovation system.
(Knowledge, Innovation and2003, 4-5; 19-20; Georghiou, Smith, Toivanen &-Yla
Anttila 2003, 13Green Paper on Innovatioh95).

In this study the perceptions of the different egtio national innovation system are
studied from the point-of view of finance. In order study and understand these
different actors an approach calkgstems approads applied. Situations characterized
by rapid change, multiple interests, limited resesr and high complexity are
characteristics of the “systems approach”. Sysippsoach means an emphasis on “the
big picture” and considering the functions of systeparts based on their relations with
one another and within the system’s larger contiexthis study, the different actors
within a national innovation finance system are #ystem’s parts, and the national
innovation system is the larger context. The systapproach is a multi-disciplinary
approach to defining and solving complex, high-etyi dynamic, continuous and
interactive problems (Leonard & Beer 2005.)

1.2 Innovation Finance

In the traditional microeconomic theory a markeélufa occurs when markets fail to
achieve the most efficient allocation of resourdasthe field of innovation, the basic
market failure usually lies in the knowledge creati According to Kenneth Arrow
(1962), knowledge as a commodity has at least thstinctive characteristics that
differs it from other goods and services. Firsg #tonomic value of knowledge cannot
be conveyed to a potential user without transngjttine knowledge itself and hence,
once transmitted there remains nothing to selloBaly, the cost of transmission of
knowledge is negligible or zero. Thirdly, evenhfttnumber of the users of knowledge
rises, the costs of production of it do not; the'gireal cost of extra users of knowledge
is therefore zero. This makes knowledge a publiedgavhich cannot be created or
traded via markets. Finally, private market actoes/ be unable to carry the high levels
of risk which is usually accompanied with the afsnto create useful knowledge.
(Nelson 1959; Arrow 1962). It is widely recognizeédat to generate innovation
capacity, it is essential to encourage suitableapei investments and at the same time
adopt policies to institutionalize and promote tielas between those engaged in
scientific research and in the business system.

In addition to public financing, venture capitav@stments are one of the most
important sources of financing innovations. VC igoam of ownership and for that
reason some of the problems associated with kn@eled a commodity are reduced
using venture capital in innovation finance. Vestaapital-backed firms are found to



be faster in developing their products and bringimgm to the market than non VC-
backed firms. Also, VC-backed firms produce moréepts (Virtanen, M. 1996; Hall
2002; Gompers & Lerner 1999; Gompers 1999; Aue®0)9There is a wide consensus
stating that a vibrant venture capital industrg isornerstone of USA’s leadership in the
commercialization of technological innovation (Batti & Da Rin 2002, 231; Hellman
et al. 2002). A related belief is also that th&latventure capital markets hinders other
continents from competition (See e.g. Bottazzi & Ria 2002, 231; Green Paper on
Innovation 1994; ECLAC 2004; Nunura 2002). Publaliges offer the possibility of
promoting innovation both by favoring the develomiéor technological capacity at
the microeconomic level and by strengthening intiomasystems. The growth of
productivity in a production system depends noyani individual systems but on the
density, depth and dynamism of the knowledge flonassmitted within the innovation
system (ECLAC 2004.)



2 RESEARCH DESIGN

The aim of this study is to understand innovatimrrice. This study takes a systemic
view to innovation finance, and sees it as a cormpl@cess of interaction between
different (human) actors. The two building blocKstlte process of innovation are the
company itself as a creator and administrator oilkadge, and the national innovation
system as the provider of the environment and éseurces necessary. The study is an
attempt to evaluate national innovation systemshftioe point of view of financing, and
asses their implications to innovation activitycompanies. The research question to be
answered is:

From the point of view of finance, which are théical factors of national innovation
systems that affect to the future potential ofchimpanies innovation activity?

This study is a case study; the two case counised are Peru and Finland. The sub-
guestions deriving from the main research quest@wasHow do the different actors of
innovation finance see the future (both probable @esirable)? Which are the driving
forces of change in the national innovation sysferiew are national innovation
system seen to change over time? How can innovétiance be developed in the two
case countries?

The research process can be divided into varioasgsh

1. An extensive literature review on the historicalvelepment phases of
innovation finance in the two case countries.

2. Making sense of the present situation by findingwlo are the main actors
of the national innovation systems of Peru andafid) and by understanding
the problems that hinder the effectiveness of iation finance in the two
countries.

3. Mapping the critical factors (obstacles and incerg) affecting to the future
of innovation finance in the two case countries.

4. Comparing the most significant factors of the tvase countries; similarities,
differences and analyzing what affects these factor

5. Understanding the activities of finance providershie two countries.

6. Finding out new tools to exploit the factors of awation finance.



The research questions drive the methodologicaliceso The main research
methodology used in this study is a qualitativeecatidy method. In this study, the
financial systems are seen as interaction systetmgeln different actors. The empirical
data is collected trough interviews and futuresksbops. The interviews will gain deep
insight into the minds of different actors in tmmavation finance systems of the case
country. The futures workshop is used to gatheettogy the experts of the national
innovation finance systems and to gain knowledgk@msensus of the critical factors
of the future of innovation finance in Peru andrinland. From the point of view of this
study, comparing two nations with very differentkgrounds (Peru and Finland),and
their similarities and differences, it will be pdde to gain deeper understanding of the
innovation finance process and the critical factorsnational innovation finance
systems. The study also consists of extenkigeature review and contains statistical
information.

The scope of this study expands from the histopoaht of view to the future. The
purpose offutures methodologys to systematically explore, create and test both
possible and desirable futures in order to imprdeeisions. The applications of futures
methods can help people to have a shared futuikenvi$ economic competition toward
a common goal. Futures knowledge can actaty warningin the fast phase and
complexity of change today and help to create nmtedligent decisions by increasing
the time-space of analysis. To study future isttwlys potential changelt is a multi-
disciplinary examination of change in all major ageof life to find the interactive
dynamics that are creating the next age. The vafldeture studies methods do not lie
in discovering new factual knowledge, but producpegceptions and insights to that
body of knowledge (Glenn 2005). Herman Hahn (19886grentiates futures research
from futures studies. Futures research is decisiented and it seeks to identify and
describe current forces that should be understaodrder to make more intelligent
decisions, whereas future studies are academigectubr question-oriented. The
complete backgrounds that might be relevant toli@ypdecision may not be possible to
know, but the most critical factors are possibl&mow very quickly using the futures
methods. Academic research has the responsibitityuiderstand the issues as
completely as possible.



3 INNOVATION FINANCE IN THE TWO CASE COUNTRIES

Finland has adopted the broad definition of innmrasystem for over a decade ago,
and the development of innovation environments Wate political support in the
country. The Finnish innovation system is built @sllaboration between public and
private partners. From the point of view of the & government, the systematic
investments in international science and technotmgperation as well as the growth in
information industries have been developing theneowy favorably. Finland’'s
advantages are the high level of education, reseand know-how. Despite of this,
entrepreneurship and entrepreneurial activity aeat the desired level in Finland.
According to Science and Technology Policy Coun€iFinland, there are three main
targets in accelerating the internationalizatiorthegf innovation system and improving
the overall conditions for innovation. These arestfdeveloping education and career
prospects in research and increasing research kdgel The second target is
strengthening the social and technological innoveti and the third developing
innovation funding (Knowledge, Innovation and...20@35; 19-20; Georghiou et al.
2003, 13; Making Finland a Leading... 2005, 14-15).

According to Lee et al. (2000) in Europe, it takeslve times longer from an idea to
venture and it requires four times more financaital, than in the USA. While in the
USA, growth companies are already acknowledgedhasrtain growth engines of the
economy. Their importance on the national economgs lonly been widely
acknowledged far more recently in Finland. In US#e cultural and fiscal
environments embrace entrepreneurship. Certain ddckocial security is perhaps a
factor that drives people to try harder and takeemgsks. In Finland the vast net of
social benefits might be discouraging them to tagks. In consequence, the Finnish
business environment drives minimization of riskret expense of profit, whereas the
American drives maximizing of profit at the expemdeisk. (Valtonen & Bouix, 1997,
40-42.) In Finland, there are several differentegomental agencies and semi-public
organizations subsidizing young growth companiethemational and local levelShe
Finnish system is fragmented, complicated, timesooning and ineffective. In Finland,
the general attitude on entrepreneurship is inocrghs positive, the market boasts
opportunities and the level of education of thekfance is at a very high level in global
comparison. Despite of all this, the entreprenéuaetivity is not wide spawn.
(Hautaméki and Lemola 2004; Karhia, Koivula & Seppas).

The acceleration of creating new innovative verguaad finding appropriate and
effective ways to finance them are the key issoamaintaining the competitiveness of
the Finnish economy. The public expenditure on R&DFinland accounts for 3.5% of
GDP, one of the highest figures in the world. D&spf this, the R&D investments have
not grown significantly over the last few years.c&ssful public spending on R&D



complements the private sector and encourages coesp#d invest further in research
and development. In order to boost growth of emplegt and productivity in the
economy, the increase in R&D investment must leadhe commercialization of
products or production processes (Georghiu et0fIl3R

Even though the Finnish innovation and businessremments have been found to
be competitive during the last few years, this esguarantee of success in the future.
When weighing the present situation in the lightre# visible challenges of the global
economy, there are good grounds for concluding Wgtout significant structural
reforms and redirection of resources, Finland pidbably lose its competitive ability.
For a long time, the core of Finland’s competitiges policy has been a commitment to
know-how and product development and Finland hasemded relatively well in this
respect. The main problem, however, is the inadeguaestment. Nlaking Finland a
Leading.. 2005). This is why focusing on the innovationafiite is important to the
whole economy.

There are some measurements that can be used somaélae innovation activity of
different nations. If we measure innovation outputpatents, Western Europe and
U.S.A. are the world leaders, with 47.7% and 33sttdres of all the European patents.
Their shares are respectively 19.9% for Westerrofggirand 51.5% for U.S.A in the
U.S. patents. The figure for Latin America in bptents (European and U.S) is only
0.2 percent (Melo 2001; Barré 1998). The comparisorexpenditure on R&D by
countries show that whereas the world leaders gRthl the United States and the
Republic of Korea) invest between 2.8 and 3.42 tgonfi their GDP into R&D, Latin
America and the Caribbean as a whole devote oBlyp0int of their GDP to research
and development (ECLAC 2004).

In developing countries, the innovation activity I@ver than in the developed
countries; the number of people and institutionlved in innovation processes is
smaller, the institutions are smaller in size, ¢hare fewer of them and they are less
developed (Melo 2001.) In the review of six LatimArican countries the innovative
processes of these countries were found out to ibrfhal”. This means that
companies do not have a formal internal structd@inesearch and development. In the
sample of the study, 63.6 percent of the firmsestathat they had introduced
innovations, but only 15.7 percent had a formal R&&partment. Another proof of this
informality was that the management in many firmd dot know the amount the
company was spending on research and developmedtufuay, 60% of firms did not
know how much they were spending on R&D, and in idexhe amount was 71.4%
(Sutz 1998; See also CONACYT 1998: Duran et al.8198DEC 1998). In the study
“Science, Technology and Innovation and Technoklgionovation in Peru” (1999)
only 1.8% percent of the companies were involvedsarentific and technological
development (Nunura 2002, 15-16.)
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The poor performance of Peru in the field of innevais a direct result of the lack
of interest and understanding of the role of s@eand technology in the economic
development (Kuramoto & Torero 2004.) The humarouese development in Latin
American countries imposes constraints on the odeweént of their innovation
systems. This may be partly explained by the diffestructure and development phase
of the Latin American countries and partly by tbevldemand for scholars. The firms
have not been seeing the knowledge investmentsuasalcto their profit making;
generally the universities produce more researcthens the amount demanded by the
productive system (Melo 2001). While it might sethrat differences between national
innovation systems in developing and developed tmsare purely quantitative, in
fact these quantitative differences reflect a deefpdde. The innovation systems in
developing countries are also qualitatively difféeréfom those in the more developed
countries and therefore they are at a clear digadga. Melo (2001) points out that the
cooperation among businesses themselves and betlweasimess communities,
universities and research institutions is limited anadequate. These institutions are the
main actors in the innovation systems of Latin Aicgr countries; therefore it seems
clear that there are disadvantages in the systempaed to USA or Europe, for
instance. Also, unlike in most of the developedmntdas, the dominant component of
the innovation efforts is the public sector; wherea the developed countries, the
private sector leads the innovations activities.Pleru the low participation of the
private sector in science and technology activitiesvs attention; 95% of the expenses
in science and technology activities is providedHsy public sector and only 5% by the
private (Nunura 2002, 15-16; Melo 2001). From Bh# tountries in the Latin America,
Peru is situated at the bottom of the measuremé&heslevel of science, technology and
innovation finance in Peru is relatively low. In9®only 0.89% of the GDP (US$ 445.5
million) was assigned to science and technologyities and barely 0.08% of GDP
(US$ 41.7 million) to scientific research and expental development (R&D) (Nunura
2002, 14).

In 2005, for the first time in its history, Peruriiaulated a long-term National Plan
for Science, Technology and Innovatidhlgn Nacional de Sciencia, Tecnologia y e
Innovacion2005). The time horizon of the plan is 15 yearsmfr2006 to 2021. There
have been several attempts to create a plan likédéiore, but they have suffered from
the lack of political support, and they have natrbable to activate the parties involved.
The main objective of the plan is to create suatai development by new plan of
science, technology and innovation for Peru. ltcisicial to Peru to succeed in
strengthening the national system for science,n@olgy and innovation. This can be
achieved trough constructing institutional networtk&t coordinate efficiently the
activities of science, technology and innovatiofigyoin all levels, local, regional and
national, as well as develop suitable conditionsifiternational cooperation. The plan
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has been designed to contribute to sustainable mugr@wth trough better
competitiveness, rational use of natural resouacgsenvironmental conservation. The
plan also demands involvement from the involve pat the state, academic and
research institutions, the productive sectors dkageinternational organization®lan
Nacional Estratégico2005, 6-7).

Various studies and international examples proed #lystematic investments into
innovation develop economies favorably (See e.gefxr 1991; Carazo et al. 2000.) In
Peru, there exists no national capital market and$u for risk capital for the
development of new ventures, although their valu® an impulse for the
competitiveness of the economy has been recog(ilad Nacional Estratégico 2005,
32). Receiving more innovation finance is essentbalFeru because R&D activities are
very profitable in long term and enhance the coitipenhess of a country.
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