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Abstract

Is innovation important for development? And if dmpw? One popular perception of
innovation, that one meets in media every dayh& has to do with developing brand new,
advanced solutions for sophisticated, well-off oustrs, through exploitation of the most recent
advances in knowledge. Such innovation is normsdgn as carried out by highly educated
labour in R&D intensive companies, being large @, with strong ties to leading centers of
excellence in the scientific world. Hence innovatim this sense is a typical “first world”
activity. There is, however, another way to lodknaovation that goes significantly beyond the
high-tech picture just described. In this broaderspective, innovation — the attempt to try out
new or improved products, processes or ways tohdws — is an aspect of most if not all
economic activities. It includes not only technatadly new products and processes but also
improvements in areas such as logistics, distooudind marketing. The term may also be used
for changes that are new to the local context, elvéme contribution to the global knowledge
frontier is negligible. In this broader sense,sitargued, innovation may be as relevant in the
developing part of the world as elsewhere. The papeveys the existing literature on the
subject with a strong emphasis on recent evidendbe@macro and — in particular - micro level.
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1. Introduction

Is innovation important for development? And if dmw? The answers to these questions
depend, we will argue, on what is meant by the ternovation. One popular perception of
innovation, that one meets in media every dayh& has to do with developing brand new,
advanced solutions for sophisticated, well-off oustrs, through exploitation of the most recent
advances in knowledge. Such innovation is norms#fgn as carried out by highly educated
labour in R&D intensive companies, being large @, with strong ties to leading centers of
excellence in the scientific world. Hence innovatim this sense is a typical “first world”
activity.

There is, however, another way to look at innovatizat goes significantly beyond the
high-tech picture just described. In this broaderspective, innovation — the attempt to try out
new or improved products, processes or ways tohdws — is an aspect of most if not all
economic activities (Kline and Rosenberg 1986, Beltl Pavitt 1993). It includes not only
technologically new products and processes but ialgmovements in areas such as logistics,
distribution and marketing. Even in so-called leeh industries, there may be a lot of
innovation going on, and the economic effects mayweéry large (von Tunzelmann and Acha
2004). Moreover, the term innovation may also bedur changes that are new to the local
context, even if the contribution to the global whedge frontier is negligible. In this broader
sense, innovation may be as relevant in the dewvejqmrt of the world as elsewhere. Although
many of the outcomes are less glamorous than etéEbbreakthroughs in the high-tech world,
there is no reason to believe that their cumulaBeeial and economic impact is smaller

(Fagerberg, et al. 2004). In this broader perspectinnovation becomes as important for



developing countries as for the rich part of therldjoan argument which is also strongly
supported by evidence from the surveys of innovadictivities in firms referred to below.

It is fair to say that the question of how techmgyi@nd innovation influence economic
development is a controversial issue, and has bedor a long time (Fagerberg and Godinho
2004). In section 2 of this chapter we trace thsewlsions back to Torstein Veblen’s writings
about Germany’s industrialization nearly a centago. Here Veblen pointed to some of the
issues, such as the nature of technology, the tonsgifor technological catch up etc., that have
been central to the discussion to the present blayact, he was very optimistic about the
possibilities for technological and economic catghby poorer economies. This optimistic
mood came to be shared by neoclassical economists they, nearly half a century later,
turned their attention to the same issues. Indbireeption of reality, technology was assumed to
be a so-called “public good”, freely available feveryone everywhere. Hence, a common
interpretation of neoclassical growth theory (Sold®56) has been that catch up and
convergence in the global economy will occur autiically (and quickly) as long as market
forces are allowed to “do their job”.

However, writers from several other strands, stecha@nomic historians, with Alexander
Gerschenkron (1962) as the prime example, or ecmt®mmspired by the revival of interest in
Joseph Schumpeter’'s works that took place from1®@0s onwards, have been much less
optimistic in this regard. According to these wnste there is nothing automatic about
technological catch up, it requires considerablereind organizational and institutional change
to succeed (Ames and Rosenbergl1963). A centralegherthe literature on the subject concerns
the various “capabilities” that firms, industriesdacountries need to generate in order to escape

the low development trap. Following this perspesticountries that do not succeed in



developing appropriate technological capabilitied ather complementary conditions should be
expected to continue to lag behind. Concepts sac¢kaxial capability” (Ohkawa and Rosovsky
1974, Abramovitz 1986), “technological capabilitfKim 1980, 1997), “absorptive capacity”
(Cohen and Levintal 1990) and “innovation systerhtindvall 1992, Nelson 1993, Edquist
1997) have been suggested and a burgeoning enhfikecature has emerged focusing on these
aspects of development (see Fagerberg and Godiffd, 2Archibugi and Coco 2005 for
overviews). In section 2 of this chapter we expltire different suggestions and consider the
relevance for development.

Having dealt with what the literature on catch-uq @conomic growth has to say, we
move in section 3 closer to the empirical evidemicghe subject matter. Until relatively recently
there has not been much data available that coeleXploited to explore the relationship
between innovation and diffusion of technology be bne hand, and economic development on
the other. But during the last few decades, natigogernments and international organizations
started to devote more efforts to collect statsstin factors relevant for innovation and diffusion,
and various attempts have been made to capitalizbese investments to produce indicators of
the technological capabilities (or competivenesgoaintries, including the developing ones.

Although many of the data sources used to illustrabuntry-level technological
capabilities reflect activities at the firm-levdirect information on innovation activities of fign
has been scarce. However, from the early 1990se smuntries, mainly in Europe, started to
survey innovation activities in firms, and moreaetly such surveys have also been conducted
in the developing part of the world. These survags based on a broad notion of innovation,

including not only those that are “new to the wdrlaind therefore have the potential to reveal



important insights about innovation activities uclk economies. We explore this ongoing work
in section 4 of this chapter.

Finally, in section 5 we turn to another controv@rsssue, namely the extent to which
technological activities in developing countriepeled mainly on “spillovers” from the outer
world. Much economic theorizing and applied workgse.g., Grossman and Helpman 1991,
Coe and Helpman 1995) suggest that for all butléingest countries of the world, foreign
sources dominate and much policy advice to devetpmiountries has been based on this
presumption. Critics contend that this is not oalguestion of access to technology but also
about the ability to absorb it in a way conducigedevelopment. We examine the evidence that
has been brought to the table on this issue. Se@igums up our current knowledge about

innovation and development.

2. Innovation, catching-up and falling behind - taking stock of the

literature

This section provides an introduction to the marargls of literature of relevance for our topic.
The so-called “old” neoclassical growth theory loé t1950s provides a useful starting point. As
mentioned above this theory was based on the ifldacbnology as a public good, freely
available to everybody anywhere and hence a poWweduilibrating force in the global
economy. However, as we show, applied work basetthisrperspective soon confirmed that the
optimistic scenario of this theory did not really the evidence, and this led to a search for

alternative ways to understand the role of techgyobnd innovation for economic development.



Another strand, which particularly gained curredcying the 1980s and 1990s, although
some contributions were older, was based on th& wfoseveral prominent historians (and other
social scientists) who argued that in practice shecessful exploitation of technology for
development depends on the ability of a countrygéoerate the necessary “capabilities” for
doing so. What these capabilities are and how (ahy) they matter are among the central
guestions addressed in the voluminous literatua¢ hlas emerged and which we survey in the
following. Some of the topics addressed in the &atalgty” literature, such as, for example, the
role of institutions and policy for technologicaidaeconomic development, are also central to
the so-called “new growth theory” that developaalrirthe mid 1980s onwards , and we discuss

the implications of this approach for our topic tods the end of this section.

“Old” neoclassical growth theory: An optimistic @gario

Intuitively, most people easily accept the ided Kmowledge and economic development
are intimately related, and hence that accessdwlauge should be regarded as a vital factor for
developing countries. However, this is not the wigvelopment used to be explained by
economists. From the birth of the so-called “cleaispolitical economy” more than two hundred
years ago, economists have focused on accumulagathlcper worker when trying to explain
differences in income or productivity. Similarlyiffdrences in economic growth have been seen
as reflecting different rates of capital accumuwlati This perspective arguably reflects the
important role played by “mechanization” as a méamproductivity advance during the so-
called (first) Industrial Revolution, the periodrahg which the frame of reference for much

economic reasoning was formed.



Closer to our own age, Robert Solow adopted thisspgeetive in his so-called
“neoclassical growth theory” (Solow 1956). Solow®del was based on standard neoclassical
assumptions, such as perfect competition (and nmdtion), maximizing behaviour, no
externalities, positive and decreasing marginatipets, absence of scale economies, etc. In this
model, productivity growth results from increaseshe amount of capital that each worker is set
to operate. But as capital per worker increasesmarginal productivity of capital declines, and
with it the scope for further increases in the tagabour ratio. Ultimately, the capital-labour
ratio approaches a constant, and productivity gnovetases. In this long-run equilibrium gross
domestic product, the capital stock and the laldoure all grow at the same, exogenously
determined rate.

However, to allow for long-run growth in GDP perpda, Solow (1956) added an
exogenous term, labelled "technological progreds".this interpretation, technology - or
knowledge - is a "public" good, i.e., somethingttisaaccessible for everybody free of charge.
Solow did not discuss the implications of this #omulti-country world but subsequent research
based on the neoclassical perspective took it fantgd that if technology - or knowledge - is
freely available in, say, the USA, it will be sothe global level as well. The following remark
by one of the leading empirical researchers in fiélel is typical in this respect: "Because
knowledge is an international commodity, | shoukpext the contribution of advances of
knowledge (...) to be of about the same size inthalcountries..." (Denison 1967, p. 282). On
this assumption the neoclassical model of econgrowth predicts that, in the long run, GDP
per capita in all countries will grow at the sanexogenously determined rate of global

technological progress.
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The only factor left within this framework that dduexplain differences in per capita
growth across countries is so-called "transitiodyhamics™: since initial conditions generally
differ, countries may grow at different rates ie fhrocess towards long-run equilibrium. A case
can be made, then, for poor countries growing fadtan the richer ones because countries
where capital is scarce compared to labour (i.eere/ the capital-labour ratio is low) should be
expected to have a higher rate of return on capmtdligher rate of capital accumulation and
higher per capita growth. To the extent that cajpstanternationally mobile and moves to the
countries where the prospects for profits are raghthis tendency should be considerably
strengthened. Hence, the gaps in income levelsdagtwich and poor countries should be
expected to narrow (so-called “convergence”) antimately - disappear.

It soon became clear, however, that this couldoeahe whole story. From the late 1950s
onwards empirical research on factors affectingylomn-growth grew steadily. Much in the
same way as the post-war work on national accaletemposed GDP into its constituent parts,
the empirical research on growth attempted to deose growth of GDP (so-called "growth
accounting"). One of the first calculations of thkisd was carried out by Moses Abramovitz
(1956) in a historical study of US growth. His riésundicated that only a small part of US
productivity growth could be explained by factorogth. Thus, the major part of US
productivity growth remained unexplained (the “desll”) and had to be classified as so-called
total factor productivity growth. Abramovitz's corant was: "This result is surprising (...) Since
we know little about the causes of productivityreese, the indicated importance of this element
may be taken to be some sort of measure of ouragiece about the causes of economic growth".
(Abramovitz 1956, p. 11). This result was soon @borated by other studies (Solow 1957,

Kendrick 1961 and Denison 1962) and has since mgmated many times for different data sets
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(see Easterly and Levine 2001 for a good overviéth® more recent evidence on the subject).
Although several attempts have been made to "seud@zn the residual” as Nelson (1981) put
it,> the result — that a theory that only focuses atofagrowth is unlikely to explain long run
growth very well - is now generally accepted.

Moreover, what came to be seen as the central gii@diof theory — that convergence
between rich and poor countries should be expeeteds shown not to be consistent with the
facts either (Islam 2003). In fact, the long ruentt since the Industrial Revolution has been
towards divergence, not convergence in productiartgt income. For example, according to the
economic historian David Landes, the differencencome or productivity per head between the
richest and poorest country in the world has sulbisiity increased over the last 250 years
(Landes 1998). Although different sources may gifferent estimates for this increase, the

qualitative interpretation remains the same.

Knowledge and development

This leads us back to where we started, namelyalleeof knowledge in growth. “Know-ledge,”
or “knowing things,” may take many forms. It may bweeoretical, based on an elaborate
understanding of the phenomena under scrutiny.iBotay also be practical, based on, say,

cause-effect relationships that have been shownhdlwl in practice, although a total

1 Two avenues were followed “to squeeze down tlsdual”. One has been to embody, as much as pessibl
technological progress into the factors themsetbyeadjusting for shifts in quality, composition efPenison 1962,
Jorgenson and Griliches 1967, Maddison 1987). Aevotlpproach in this literature, originally develdpby
Denison (1962), has been to add other possiblearapiry variables, such as structural change, esi@soof scale,
etc. The list may in some cases be quite long. fEagler is referred to the surveys by Maddison (198
Fagerberg (1994) for more detailed accounts.
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understanding of the underlying causes may be rngckdt may be created through search or
learning but it may also be acquired through edonatr training or simply by observing what
others do and trying to imitate it. The creation doquisition) of knowledge does not require an
economic motive (or effect), although this is quaenmon. The subset of knowledge that deals
with how to produce and distribute goods and sesvigvhich is what interest economists most,
is usually labelled “TechnologyAn open question is whether the concept of teclgywlmnly
refers to knowledge about physical processes (Vinarel’), or if it also includes knowledge
about, say, how to organize/manage these (“softjvafer the purpose of economic analysis,
the latter, broad interpretation of the term isadig the most meaningful. Arguably, mastery of
physical processes is of dubious value if one dbdsrow how to embed these in a well-
organized production and distribution system.

As mentioned in the introduction the role of tedogy — and hence innovation — for
catch-up processes has been a highly controveéogia for at least a century. Torstein Veblen,
who is often credited with being the first to prd@ian analytical framework for the analysis of
catch-up processes, provides a useful startingtpoin our discussion. In his analysis of
Germany’s catch-up vis-a-vis the then economidakyling country, the UK, Veblen (1915) put
forward the argument that recent technological geanhad altered the conditions for
industrialization in latecomer economies. In eatlimes, he argued, the diffusion of technology
had been hampered by the fact that technology wastlynembodied in persons, so that
migration of skilled workers was a necessary pnaistg for its spread across different locations.
However, with the advent of “machine technologys,hee put it, this logic had changed (op. cit.,

p. 191). In contrast to the conditions that had/gited previously, Veblen argued, this new type
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of knowledge “can be held and transmitted in defiand unequivocal shape, and the acquisition
of it by such transfer is no laborious or uncertaatter” (ibid).

Although Veblen did not use the terminology thatnsw commonly applied to the
process he described, it is pretty clear what lteihanind. Effectively, what he was arguing is
that while technology was previously “tacit” and lerdied in persons, it later became more
“codified” and easily transmittable. Hence, catghshould be expected to be relatively easy,
and was, under “otherwise suitable circumstancémely “a question of the pecuniary
inducement and (...) opportunities offered by thisvneadustry” (ibid., p. 192). Since the
latecomers could take over the new technology ‘yeadde”, without having to share the costs
of its development, this might be expected to berg profitable affair (ibid, p. 249). This being
the case, Veblen predicted that other Europeantgesne.g., France, Italy and Russia, would
soon follow suit (he also mentioned the case cadap

As noted this perspective of technology was latboleheartedly adopted by standard
neoclassical economics. Following that approaclowhkadge should be seen as a body of
information, freely available to all interestedattcould be used over and over again (without
being depleted). Obviously, if this is what knowdeds about, it should be expected to benefit
everybody all over the globe to the same exterd, @annot be used to explain differences in
growth and development. It is understandable, thexethat the first systematic attempts to use
knowledge to explain differences in economic depeient did not come from economics proper
but from economic historians (many of whom camdotik at knowledge or technology in a
rather different way from the prevailing view inoeomics). Rather than something that exists in
the public domain and can be exploited by anybodbryavhere free of charge, technological

knowledge, whether created through learning or mimgal R&D, is in this tradition seen as
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deeply rooted in the specific capabilities of ptevéirms and their networks/environments, and
hence not easily transferable. Compared with gittonal neoclassical growth theory discussed
earlier these writers painted a much bleaker pectifrthe prospects for catch-up. According to
this latter view there is nothing automatic aboatch up: it requires a lot of effort and

capability-building on the part of the backward cti.

What it takes to catch up: The need for “new initnal instruments”

The economic historian Alexander Gerschenkron ket dtage for much of the subsequent
literature (Gerschenkron 1962). Some countriesatthe technological frontier, he pointed out,
while others lag behind. Although the technologgap between a frontier country and a laggard
represents “a great promise” for the latter, a pidéfor high growth through imitating frontier
technologies, there are also various problemsrtizgt prevent backward countries from reaping
the potential benefits to the full extent. His favite example was the German attempt to catch
up with the UK more than a century ago. When theikdstrialized, technology was relatively
labour-intensive and small scale. But in the coofsame technology became much more capital
and scale intensive, so when Germany entered #mesthe conditions for entry had changed
considerably. Because of this, Gerschenkron argdednany had to develop new institutional
instruments for overcoming these obstacles, abdvie #he financial sector, “instruments for
which there was little or no counterpart in an klsaed industrial country.(ibid, p. 7)” He held
these experiences to be valid also for other tdolgnzally lagging countries.

Gerschenkron’s work is often associated with huoon investment banks, which he

saw as critical in mobilizing resources for devehgmt. However, as pointed out by Shin (1996),
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it is possible to see his writings as an attempdrtove at a more general understanding of the
conditions for catch-up, focusing on the instrursentr capabilities to use a more recent term -
that need to be in place for successful catch-upke place and the roles that public and private
sector actors may play in generating these capabiliShin (1996) also emphasizes the
historically contingent nature of the capabilitieseded for catch up. For example, the factors
that constrained German catch-up towards the erdeohineteenth century are not necessarily
the same as those experienced by Japan in thepzamtiyWorld War Two period or other Asian

countries more recently. Hence, while the needstarth capabilities may be a quite general
phenomenon, their precise nature may well differtwben historical time-periods,

industries/sectors and levels of development.

Social capability and absorptive capacity

Moses Abramovitz, arguing along similar lines ag¥@lkenkron, also placed emphasis on the
potential for catch-upby late-comers. He suggested that differencesoimtries’ abilities to
exploit this potential might to some extent be awpdd with the help of two concepts,
technological congruence and social capabilifjne first concept refers to the degree to which
leader and follower country characteristics aregcoent in areas such as market size, factor
supply etc. For example, the technological systeat ¢merged in the USA towards the end of
the nineteenth century was highly dependent onsscte a large, homogenous market,

something that hardly existed in Europe at the twtach may help to explain its slow diffusion

2 He defined it as follows: “This is a potential thaflects these countries’ greater opportunityattvance by
borrowing and adapting the best practice technology organization of more productive economies”réhovitz
1994b, p. 87).

% The term “social capability” comes from Ohkawa dwsovsky (1973).
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there. The second concept points to the capabiliiat developing countries have to develop in
order to catch up, such as improving educationtiuaarly technical) and the business

infrastructure (including the financial system).ramovitz explained the successful catch up of
Western Europe in relation to the US in the firalf lof the post World War Two period as the

result of both increasing technological congrueaoel improved social capabilities. As an

example of the former he mentioned how Europeamauda integration led to the creation of

larger and more homogenous markets in Europe,itédtily the transfer of scale-intensive

technologies initially developed for US conditiofegarding the latter, he pointed among other
things to such factors as the general increasesducational levels and how effective the

financial system had become in mobilizing resoufoeghange.

The concept “social capability” soon became veayguar in applied work. Nevertheless
it is, as Abramovitz himself admitted, quite “vagtiedefined (Abramovitz 1994a, p. 25) and
this has left a wide scope for different interptietas. But although Abramovitz found it hard to
measure, it is not true that he lacked clear iddemit what the concept was intended to cover.
These are some of the aspects that he consideisel particularly relevant (Abramovitz 1986,
1994a, b):

- technical competence (level of education)

- experience in the organization and managementgé lscale enterprises

- financial institutions and markets capable of malri capital on a large scale

- honesty and trust

- the stability of government and its effectivenessdefining (enforcing) rules and

supporting economic growth
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A related concept that has become popular conoefbte applied literature on growth
and development is “absorptive capacififie term itself is not new. In development econ@mic
it has been used for a long time, as the abilitg developing country to absorb new investments
more generally (Adler 1965, Eckaus 1973). Howewasrthe role of knowledge for growth and
development became more widely recognized, it cianiee associated with the ability to absorb
knowledge. Rostow (1980, p. 267-277) summarized tlew perspective well : “economic
growth depends on the rate of absorption of thestexj and unfolding stock of relevant
knowledge; the rate of absorption depends on théadoility of both trained men and capital; the
reason for the accelerated growth among (...) middieme countries is that they have built up
the stock of trained man-power (including entrepres) to a position where they can accelerate
the rate of absorption of the existing stock of\wlemige”.

Wesley Cohen and Daniel Levinthal, in an influent@ntribution (Cohen and Levinthal
1990), applied the concept to the firm level. Tleyined it as “the ability of a firm to recognize
the value of new, external information, assimilétand apply it to commercial ends” (ibid p.
128). In this meaning of the term it became wideded in analyses of international technology
spillovers, which we discuss below (Section 5). €olnd Levinthal saw absorptive capacity as
dependent on the firm’s prior related knowledge,jclwhin turn was assumed to reflect its
cumulative R&D. However, they also noted that thethpdependent nature of cumulative
learning might make it difficult for a firm to acme new knowledge created outside its own
specialized field, and that it therefore was imaottfor firms to retain a certain degree of
diversity in its knowledge base through, among othangs, nurturing linkages with holders of

knowledge outside its own organization.
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Although the focus of Cohen and Levinthal was omé§, many of the same
considerations apply, as emphasized above, at raggeegate levels, such as regions or
countries (Keller 1996, Eaton and Kortum 1999, f@hifet al. 2004), and the term has been
widely used. It should be noted, however, that ¢bacept as used by Cohen and Levinthal
combines three different processes into one, nafiglgearch, (2) assimilation (or absorption)
of what is found and (3) its commercial applicatibtence, it refers not only to “absorption” in
the received meaning of the term, but also on thigyato exploit and create knowledge more
generally. The authors defend this by arguing hweference to relevant psychological literature
- that the ability to assimilate existing and tlodlity to create new knowledge are so similar so
there is no point in distinguishing between thebid(i p. 130). In contrast, Zahra and George
(2002), in a review of the literature, argue thae skills required for creating and managing
knowledge differ from those related to its explbda and that the two therefore deserve to be
treated and measured separately. They term tlee tatansformative capacity”. In a similar vein
Fagerberg (1988) and Fagerberg, et al. (2007 )ndisish between a country’s ability to compete
on technology (what they term “technology competiiess”) and its ability to exploit
technology commercially independently of where iaswfirst created (so-called “capacity

competitiveness”).

Technological capability

Gerschenkron and Abramovitz focused mainly on ewtdefrom Europe and the United States.
But from the 1970s onwards several studies of eafclfor lack of such) in other parts of the

world emerged. For example there is by now an anitpl@ture demonstrating that the catch-up

19



of not only Japan (Johnson 1982) but also otheraied “newly industrializing countries” in
Asia (Amsden 1989, Wade 1990, Hobday 1995, Kim 19&3lson and Pack 1999, Kim and
Nelson 2000) was associated with conscious capabililding. One case which received much
attention was the rise of Korea from being onehaf poorest countries in the world to a first
world technological powerhouse in just three desadlensu Kim, who made the authoritative
study on the subject, used the concept “technaddgiapability” (Kim 1980) as an analytical
device to interpret the Korean evidence. He defihexbs “the ability to make effective use of
technological knowledge in efforts to assimilatee uadapt and change existing technologies. It
also enables one to create new technologies adevilop new products and procességKim
1997, p. 4). Hence, the concept includes not onfjamized R&D, which arguably is a small
activity in many developing countries, but also estltapabilities needed for the commercial
exploitation of technology. Kim’s notion of techogical capability embraces the notion of
absorptive capacity as discussed above, i.e.ngiders assimilation and adaptation of “existing
knowledge” as key in the catching-up procéss.

Kim's analyses were based on lessons from how Komdactronics firms, such as
Samsung, gradually upgraded from a passive rolenpfementing imported technology, to a
more active role of introducing incremental improvants, and eventually ventured into the
forefront of innovation-based competition in theadustry (the implementation-assimilation-
improvement sequence). He expected the requirenb@riiscome more stringent, in particular
with respect to innovation capabilities, as cowstrclimb up the development ladder. Thus,

following this view, for a firm or country in thergcess of catching up, the appropriate level of

* In fact, the definition of technological capaliéi by Kim is quite similar to that of absorptivapacity by Cohen
and Levinthal (1990). Kim (1997) uses the two cqsénterchangeably.
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technological capability would be a moving targetconstant need of improvement (Bell and
Pavitt 1993).

It has become common in the literature (see, &ghlman et al, 1987, Kim 1997,
Romijn 1999) to consider three aspects of techncdbgcapability: production capability,
investment capability and innovation capability.orction capability is needed to operate
productive facilities efficiently and to adapt pumtion to changing market circumstances.
Investment capability is needed to establish nevdyetive facilities and adjust project designs
to suit the circumstances of the investment. Fnafinovation capability is required to create
new technology, e.g., develop new products or esesvithat better meet the specific
requirements of the market.

The origin of the technological capability concepin be traced back to a project on
“The Acquisition of Technological Capability” orgaed by Larry Westphal at the World Bank
in the late 1970s, involving among others Alice Alers, Jorge Katz, Linsu Kim and Sanjaya
Lall. The concept has since been used in a largabeu of studies at various levels of
aggregation. Initially many studies following trapproach concentrated on understanding the
rapid technological catching up in East Asia (Kit880, 1997, Fransman 1982, Amsden, 1989,
Hobday 1995) and the lack of it elsewhere, suclndsatin America (Teitel 1981, Katz 1984,
Fransman and King 1984), India (Lall 1987) or thexfer centrally planned economies (Hanson
and Pavitt 1987). Similar concepts that were predas the time, but did not receive the same
recognition, include “technological mastery” (Dalaimand Westphal 1981, Fransman 1982) and

“technological effort” (Dahlman and Westphal 1982).

® For good overviews of this literature see Dahlrmad Westphal (1982), Fransman and King (1984), &weand
Westphal (1995), Romijn (1999), Figueiredo (20@ytrenit (2004). For the early literature see dls® special
issues of World Development (no. 5-6, 1984) andrluwf Development Economics, (no. 1-2, 1984). &anore
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Although initially developed for analysis of firm#)e concept has also been applied to
whole industries or countries. Sanjaya Lall, iruavey (Lall 1992), emphasized three aspects of
“national technological capability” as he phrasedhe ability to muster the necessary (financial)
resources and use them efficiently; skills, inahgdinot only general education but also
specialized managerial and technical competenag;wdrat he called “national technological
effort”, which he associated with measures suclR&p, patents and technical personnel. He
noted that national technological capability doe$ only depend on domestic technological
efforts but also foreign technology acquired thtoumports of machinery or foreign direct
investments. Lall also made a distinction betwesshnological capabilities proper and their
economic effects. These effects, he noted, did deggend on the incentives that economic
agents face whether resulting from political demsmaking (e.g., governance) or embedded in
more long-lasting institutions (the legal framewddk example). This reasoning is of course
very similar to that of Abramovitz. Hence, poteliyighere is a considerable overlap between the
concepts of technological and social capabilitiesth include aspects related to skill formation
and finance. We consider the implications of thisnore detail in the next section.

The successful catch-up of a number of “newly itdailizing” countries in the 1970s
and 1980s also served as inspiration for the dpwedmt of new perspectives on the dynamics of
the global economy that placed the development ppirapriate technological activities (or
capabilities) at the core of the analysis (Fageyli®87, 1988, Dosi et al. 1990, Verspagen 1991,
for an overview see Fagerberg and Godinho 2004eiBbarg (1987, 1988) has suggested an
empirical model based on Schumpeterian logic theludes innovation, imitation and other

efforts related to the commercial exploitation eichnology as driving forces of growth.

recent account see the special issues of OxforcelDpment Studies (no. 3, 2004) and Internationakria of
Technology Management (no. 1/2/3, 2006).
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Following this approach, catch-up or convergendeyiso means guaranteed. It depends on the
balance of innovation and imitation, how challemgthese activities are and the extent to which
countries are equipped with the necessary capabilifccording to Verspagen (1991), who
implemented similar ideas into a non-linear settingt allows for both catch-up and a “low-
growth trap”, poor countries with a low “social edgility” are the ones at risk of being
“trapped”. Moreover, evidence presented in Fagerlaerd Verspagen (2002) suggests that the
importance of innovation for development is incregswith time, highlighting the urgency of

the matter for policy makers in the developing worl

National innovation systems

The observation that technological and social factoteract in the process of economic
development might also be taken as supporting i that a broader, more systemic approach
that take such interactions into account is reqifirSuch concerns led during the 1980s and
1990s to the development of a new systemic apprt@che study of countries’ abilities to

generate and profit from technology, the so-calleational innovation system” approach. The

concept, first used in public by Christopher Freenraan analysis of Japan (Freeman 1987),
soon became a popular analytical tool for reseascivbdo wanted to get a firmer grasp on the
interaction processes underlying a country’s tetdgical and economic development (Lundvall

1992, Nelson 1993, see Edquist 2004 for an ovelvi@nganizations such as the OECD, the EU
and the UN intensified their efforts to provideengnt statistics with which performance along

these lines could be assessed. But the adoptittreahnovation system approach to developing

® Edquist (2004, p. 182), in a survey, argues thatonal systems of innovation should include “afiportant
economic, social, political, organizational, instibnal, and other factors that influence the depeient, diffusion,
and use of innovations”.
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countries is a relatively recent phenomenon (Via@D2, Muchie et al. 2003, Lundvall et al.
2006) and arguably still in its infancy.

Moreover, there is currently no agreement in therdture on how innovation systems
should be defined and studied empirically. Someaeshers in this area emphasise a need for
developing a common methodology, based on the ifumetand activities of the system, to guide
empirical work (Liu and White 2001, Johnson andobason 2003 and Edquist 2004), while

others advocate the advantage of keeping the agdpigeen and flexible (Lundvall 2007).

New growth theory

During the 1980s and 1990s economists’ interegtienpossible role of knowledge (technology)
for growth and development increased. On the thigatefront an important development was
the emergence of the so-called “new growth the¢ROmer 1986, 1990, Aghion and Howitt
1992, 1998) according to which differences in eenitadevelopment across countries should be
understood as the outcome of differences in endngeknowledge accumulation within (largely
national) borders. Although some newly created ieldgical knowledge may spill over from
one country to another, there are according to @pgroach sufficient impediments to this
process (being legal, such as intellectual propegtyts (IPRs), or more informal in nature) to
secure that in most cases the lion’s share of #mefiis will accrue to the innovator. Hence,
following this approach, long run economic growtiogld to a large extent be expected to
depend on appropriability conditions and the erdorent of intellectual property rights. The
increasing attention to IPRs in both developed degieloping countries and their mutual

relationship (for example the TRIPS agreementGe@strand 2004) may to some extent reflect
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this shift of emphasis in economic theorizing. Muver, the theory predicts that large countries
should be expected to be more innovative, and benefre from innovation, than small
countries. However, according to the theory, thieetamay to some extent overcome the
disadvantages of scale by practicing free tradetakithg a liberal stance towards international
capital flows. Hence, following this approach, opess to trade and foreign investment is
essential for countries that wish to catch up (&man and Helpman 1991, Coe and Helpman
1995, Coe et al. 1997).

However, although it is widespread view that opesn® trade is a positive factor for
growth, the evidence supporting this conclusiorquste weak (Rodrik and Rodriguez 1999,
Rodrik et al. 2004, Fagerberg and Srholec 2008jadh it appears to be a fairly robust result in
the literature that the degree of openness tonatemal transactions, given by imports, inward
FDI or royalty and license payments abroad, dogsdiszriminate well between countries that
manage to escape the low development trap and thaseontinue to be poor. This does not
mean knowledge flows across borders are not impbfiar growth and development. We

discuss this in more detail in Section 5 of thiater.

Capabilities and beyond

As our survey so far shows, there is by now a ikebt large conceptual and applied literature

on the role of capabilities in development. Howews should be evident from the discussion,
scholars in this area have suggested alternativeegpds that are to some extent overlapping and
often difficult to operationalize. How can measui@sconcepts such as technological and social

capability be defined or constructed? And how stiotihe close relationship between
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technological capability proper and the broaderadpmstitutional and political framework, e.g.,
“social capability,” be taken into account in enngat work? The importance of these matters
can hardly be questioned. Abramovitz, who pioneenedh of this work, was, as noted above,
quite pessimistic about the prospects for examitivegse questions empirically in a rigorous
manner, but as we shall see, the availability dfadators has improved a lot in recent years, not
the least for “non-economic” aspects of developmand recent research has made real progress

in dealing with these important and challengingiéss
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3. Measuring national capabilities

As is evident from the preceding section, concdpiu@ak on the role of “capabilities” and
“innovation systems” for development has flourisiteding the last few decades. But to what
extent can these concepts be operationalized eralpy@? Trying to put numbers on such
concepts may be a difficult exercise, as Archibaugdl Coco (2005) point out. Still there have
been some attempts in that direction and in thitiee we will discuss this possibility in more
detail. For example, Furman et al. (2002) and Farmmad Hayes (2004) have suggested
measuring a country’s innovation system (or it\tmative capacity” as they put it) through the
number of patents and find that there are largierdifices in this respect across countries at
similar levels of income. However, patents referirteentions, not innovations, and are used
much more intensively in some industries than ather fact, the global novelty requirement
associated with patents implies that minor inn@ratiadaptations, which arguably make up the
bulk of innovative activity world-wide, will not beounted since these are simply not patentable.
Moreover, costs, both financial and opportunityd &ime fact that in any case, their domestic IP
systems may not function very well, may also leatheir low usage by inventors in developing
countries. Thus, for countries below the technoldgyntier, and developing countries in
particular, most of their innovative activities wduget unrecognized by this approach. Most
attempts to measure national technological capisilior innovation systems in developing
countries therefore try to take into account mafermation than just patents.

While commendable, and consistent with suggesiiotise literature, taking into account
more information also represents a challenge, i respect to data availability and in terms
of method. Such exercises easily run into probleesause, typically, most developed market
economies figure prominently among those with gooderage, while developing countries and
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former socialist economies often lack data on mpotentially useful indicators. Based on the
preceding discussion, Table 1, adapted from Faggidoed Srholec (2008), presents an overview
of various factors that has been identified inrélevant literature as being particularly relevant
for the measurement of technological and sociabb#iies along with examples of possible

empirical indicators.

Table 1. Measuring capabilities

Dimension Measure

Science, research | Scientific publications, patents, R&D (total/busssg
and innovation innovation counts

Openness Openness to trade, foreign direct invesimesearch

cooperation/alliances with foreign partners,
technology licensing, immigration

Production International (ISO) standards, total quality

guality/standards management (TQM), lean production, just-in-time

ICT infrastructure Telecommunications, internetngaiters

Finance Access to bank credit, stock-market, ventapital

Skills Primary, secondary and tertiary education,
managerial and technical skills

Quality of Corruption, law and order, independence of courts,

governance property rights, business friendly regulation

Social values Civic activities, trust, toleranckerugsm,

conservatism, religious ethics, attitudes towards
technology and science

As discussed earlier, the concept of technologoaability refers to the ability to
develop, search for, absorb and exploit knowledagerercially. An important element of this is
what Kim (1997) termed “innovation capability.” Tieeare several data sources that capture
different aspects of this. For example, the qualftg country’s science base, on which invention

and innovation activities to some extent dependy n@ reflected in articles published in
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scientific and technical journals. Research ancelibgpment (R&D) expenditures measure some
(but not all) resources that are used for devetppiaw products or processes, while patents
count (patentable) inventions coming out of thatcpss. However, R&D data are not available
for many developing countries. Patent data, orother hand, are available for all countries but
as noted above many if not most innovations areem@atented. So, as for many other
indicators, this gives only a partial view of whae wish to measure. Firms’ own judgments
about their innovativeness (innovation counts)igther possible source of information but such
data are only available for a relatively small nembf countries and a limited time span (see,
however, the next section, and the chapter by Msgr@and Mohnen, this volume).

Openness (or interaction) across country bordery faailitate technology transfer
(spillovers) and stimulate innovation. This issses mentioned above particularly emphasized
in work inspired by the “new growth theories”. Tapplied literature on the subject has mostly
focused on four channels of technology transfeosecicountry borders : trade, foreign direct
investment, migration and licensing (for overviesee Cincera and Van Pottelsberghe 2001,
Keller 2004 and this volume). Some of these dataces are in scarce supply for developing
countries, especially the latter two, with predid¢éaconsequences for the research that has been
carried out on this subject. We discuss this igsurore detail in Section 5 of this chapter.

Another important aspect of technological capapilibentioned by Kim (1997) is
“production capability.” A possible indicator ofishmight be the adoption of quality standards
(ISO 9000). Although ISO certification is mainlygaedural in nature, it is increasingly seen as a
requirement for firms supplying high quality markeaind is therefore likely to reflect a high
emphasis on quality in production. Moreover, altjtoearlier studies such as Lall (1992) did not

place much emphasis on capabilities in ICT, nowadawell-developed ICT infrastructure must
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be regarded as a critical factor for a country thizh to catch up. Arguably this holds not only
for production capability but for the ability toriavate as well. Possible indicators reflecting ICT
use may be number of personal computers, intersatsuand fixed/mobile phone subscribers.
These indicators are available for most countries.

The important role that a country’s financial systaay play in mobilizing resources for
catching-up was pointed out already by Gerschenkitnamovitz and Lall. Kim included this
in his definition of “investment capability.” It ialso emphasized by a host of recent research
(see, e.g., King and Levine 1993, Levine 1997, hevand Zervos 1998). Authors in the
capability literature attached a qualitative dimendo this that is difficult to measure with the
available data. What we can measure is the (qaég) development of the financial sector of a
country, for example as reflected in the amountcoédit (to the private sector) or by
capitalization of companies listed in domestic tapnarkets.

A different set of factors, emphasized by for exbamdbramovitz and Lall, and for which
there is solid support in the literature, relatestlucation and skills (Nelson and Phelps 1966,
Barro 1991, Verspagen 1991, Benhabib and Spieged;1for an overview see Krueger and
Lindahl 2001). Both Abramovitz and Lall were espdlgi concerned about specialized
managerial and technical skills but this is agaireaample of information that is hard to come
by, especially for a broad sample of countries dfer@nt levels of development. What is
available for most countries are more basic edogastatistics such as the literacy rate, the
teacher-pupil ratio in primary schools and the gaté enrolment in secondary and tertiary
education.

The importance of governance and institutions, iflmng economic agents with

incentives for creation and diffusion of knowledgegenerally acknowledged in the literature.
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Although such factors often defy “hard” measuremesspecially in a broad cross-country
comparison, there exist some survey-based measwuftsn collected by international
organisations, that may throw some light on thesads. We find it useful, however, to draw a
distinction between, on the one hand, the “qualftgovernance” with respect to innovation and
economic life more generally and the characterhef political system on the other. For the
former, which is what we will focus on here, surwigta reflect how easy it is to set up and
operate a business, whether property rights erdtagae enforced, how widespread corruption is
conceived to be, the extent to which law and omg@vails and courts are seen as being
independent. All these aspects are potentially maod for innovation and may, to some extent
at least, be achieved within quite different poétisystems.

However, the impact of government’s actions on vation activities and development
outcomes may as pointed out by Abramovitz also népen the prevailing social values in
society such as, for example, tolerance, honestyt tand civic engagement. Such values,
facilitating socially beneficial, cooperative adties, are often seen as expressions of so-called
“social capital” (Putnam 1993, for an overview $&eolcock and Narayan 2000). The fact that
the type of factors taken up by the literature atia capital may matter for economic
development is widely accepted. For instance, Kémierow pointed out more than three
decades ago that “It can plausibly be argued thathnof the economic backwardness in the
world can be explained by lack of mutual confidén@erow 1972, p. 357). The problem is
rather how to measure it. One possible source fofrmation that has been exploited to throw
some light on the issue is the “World Value Survd¢fiack and Keefer (1997) used such data to
analyze the relationship between trust, norms wat dehaviour and membership in groups on

the one hand and economic growth on the other famaple of 29 (mostly developed) countries.
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However, the limited time and country coverage loése data has, until recently at least,
precluded its extension to a sizeable part of theebping world.

Given the relatively large number of potentiallyefig indicators there is obviously a lot
of information to exploit when attempting to usesh data to measure the various capabilities
identified in the literature. One of the key chalies is how to combine this rich information into
a smaller number of dimensions (e.g., capabilitrg@t) a clear-cut economic interpretation. The
most widely used approach to construct compositeias is to select relevant indicators and
weigh them together using predetermined (usuallyaBgveights (Archibugi and Coco, 2005).
The problem in this case is that the choice of Wsigends to be quite arbitrary. An alternative
approach, pioneered by Adelman and Morris (196%7)9uses so-called “factor analysis”
(Basilevsky 1994) to advise on questions like thd$es method is based on the very simple
idea that indicators referring to the same dimansie likely to be strongly correlated, and that
we may use this insight to reduce the complexityaolarge data set (consisting of many
indicators) into a small number of composite vdaapeach reflecting a specific dimension of
variance in the data.

Fagerberg and Srholec (2008) used factor analysislata for 115 countries and 25
indicators between 1992 -2004. The analysis letthéoselection of four principal factors jointly
explaining about three quarter of the total vareamd the set of indicators. The first (and
guantitatively most important) of these loaded higbn several indicators associated with
“technological capability” such as patenting, stifén publications, ICT infrastructure, 1SO
9000 certifications and access to finance. Howateaiso correlated highly with education, so it
cut across the distinction in the literature betwétchnological” (Kim 1997) and “social”

capabilities (Abramovitz 1986). They suggestedriterpret it as a synthetic measure of the
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capabilities (or “factors”) influencing the “dev@ment, diffusion and use of innovations”,
quoting Edquist (2004)’s definition of an innovatisystem, hence the name *“innovation
system” for this factor. Their findings are reprodd in Figure 1 below, which plots the

innovation system factor score against GDP pertaafur the countries covered by their
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Figure 1. GDP per capita and innovation system (average level over 2002-2004)

Source: Fagerberg and Srholec (2008)
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As is evident from the graph there is very closeradation between the “innovation
system variable” and economic development as tefliein GDP per capita. To the extent that
there are deviations from the regression line phisharily comes from a group of resource rich
economies (OPEC countries for instance), havirghsii higher GDP per capita levels than the
quality of their innovation systems would indicatayd some of the former centrally-planned
economies for which it is the other way around.dfbgrg and Srholec’s study indicates that the
most advanced innovation systems are to be foursthialer countries (in terms of population)
such as Australia, Denmark and NorwaVhese three countries, it may be noted, are low by
international standards not only on patents bub als R&D, still they excel economically.
Fagerberg and Srholec (2008) suggest that the reatjpda for this difference may be that these
countries have well developed capabilities for eikplg knowledge.

Table 2 presents a comparison of different compogériables aiming at measuring
(national) technological and/or social capabilitfestivities). The ArCo measure, developed by
Archibugi and Coco (2004), was constructed as therame of eight different indicators
reflecting various aspects of technological capgbipatents, publications, ICT, electricity
consumption and education) for 162 countries inldéte 1980s and 1990s. Hence it is by design
a relatively broad measure. The technology andagpaompetitiveness indexes developed by
Fagerberg et al. (2007), were developed with shhgilaroad purpose in mind, as reflecting
capabilities necessary for exploration and expioita of technology, respectively. The
SOCDEYV variable, initially developed by Adelman aktbrris (1965) and later updated by
Temple and Johnson (1998), is an amalgam of stalcindicators (share of agriculture,

urbanization etc.), socio-economic characterigtioke of middle class, social mobility, literacy

" This result differs from those reported by Furreaal. (2002) and Furman and Hayes (2004) whicked@n
evidence from patent statistics, emphasize largaa@uies such as the US, Japan and Germany asdraimnyg the
global leaders.
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etc.) and the development of mass communicatioragared through the spread of newspapers
and radios in the population). Temple and Johnd4®9§) suggest using this as a measure of
“social capability” or, alternatively, “social cdpl.” Finally, the Human Development Index is

assumed to reflect the level of “social’” developin@ng., welfare) as reflected in statistics on

health and education (UNDP, 2004).

Table 2. Correlation between measures of national capabilities

Indicator Reference Reference (1) (2) 3) @) (5 (6)
period
(1) | ArCo Archibugi and 2000 090 093 0.92 0.85 0.89
Coco (2004)
(2) | Innovation system Fagerberg and 2000-04 115 0.74 0.85 0.89 0.96
Srholec (2008)
(3) | Technology Fagerberg, etal. 2002 90 79 0.84 053 0.72
competitiveness  (2007)
(4) | Capacity Fagerberg, etal. 2002 920 79 90 0.69 0.87
competitiveness  (2007)
(5) | SOCDEV Temple and 1957-62 73 57 53 53 0.88
Johnson (1998)
(6) | Human UNDP (2004) 2004 154 114 89 89 68
development
index

Note: Above the diagonal is the correlation coédfit between pairs of measures and below the dagefor each
of these pairs the number of (common) observations.

The main thing to be noted from Table 2 is the velnose correlation between these
measures. For example, the correlation coeffidietiveen the ArCo and the Innovation System
measures is 0.90. Hence the ranking implied byetiesasures appears robust. Second, there is a
very close correlation between these measures ldHtiman development index, which to

some extent is to be expected due to their overgppature. It is also consistent with the
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finding in the literature of a close relationshiptiween technological and social capabilities
(Fagerberg and Srholec 2008).

The finding that economic development and capgbhbitilding go hand in hand is
suggestive. But correlation, it may be noted, istself no proof of causation. Fagerberg and
Srholec (2008) provided some evidence (in the faimeconometric tests) supporting the
proposition that capability building affects devateent positively. However, since many of the
relevant data sources used to measure capabiligiigiexist only for a few years (and in some
cases for a single year only), there is very lichigcope for causality testing. Hence the
possibility that economic development in some seafisets capability building (or some aspects
of it) positively cannot be excluded. As longer ¢irseries become available for many relevant
data sources, it will be possible to learn moreuabloese relationships and this is an important
topic for future research.

Capability building may also be influenced by langp factors related to the history of
the country (Acemoglu, et al. 2001, 2002), its gapby or nature (Gallup et al. 1999, Masters
and MacMillan 2001, Bloom et al. 2003, Alesina et2803, Sachs et al. 2004). Failing to take
this into account may lead to biased inferencegh(véaspect to policy, for instance). Fagerberg
and Srholec (2008) found that unfavourable factelsted to history, geography and nature did
indeed influence the possibility of developing allweorking innovation system negatively.
They saw this as an additional argument for deve{p@id because it confirmed that some
countries are much worse placed than others f@worsabeyond the control of people living

today (or their politicians).
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4. Firm-level innovation in developing countries

In this section we move from the macro to the miexel; from the technological capabilities of
countries to the innovation activities in firms.aditionally, indigenous firms in developing
countries have been portrayed as passive adopfeereign technologies. However, as
emphasized in Section 2, from the late 1970s itsigbout how firms operate started to reveal
that technological catching up required more thast jimport of capital goods. As the research
has shown, even basic production capabilities danedaken for granted in the developing part
of the world, and hence need to be created (KinD19@&itel 1981, Fransman 1982, Dahiman
and Westphal, 1982, Katz 1984 among others). Maeasonditions in developing countries
often turn out to be quite different from thosenihich the technology was originally developed,
so that to be able to put it into efficient usesdiofirms need to adapt the imported technology to
differences in inputs, tastes, customs and cult(Egsnson and Westphal, 1995). In the process
of doing so, creation of new knowledge and innaratnay occur.

Arguably, a very sharp distinction between innawmatand diffusion (or imitation), may
not be very useful in the context of developingrdaes (Bell and Pavitt, 1993). Typically what
happens, also in developed country settings, it itireovation tends to continue during the
diffusion phase (Rosenberg 1972, Metcalfe 1988)e8en though firms in developing countries
do depend heavily on diffusion of technology depelb elsewhere, there may still be substantial
scope for innovation and growth by improving theported technology (Fransman 1982, Voss
1988, Hobday 1995, Kim 1997). Such incremental amominnovations consist of context-
specific improvements along the prevailing techgadal trajectories. However, although minor

in a technological sense, these improvements cari tm@jor economic significance (Hall 2004).
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It also needs to be emphasized that technologagadbility in developing country firms
is much more than R&D. As Bell and Pavitt (1993yéd@ointed out, most firms in developing
countries innovate on the basis of a broad rangmpébilities. These are, they argue, typically
concentrated in the departments of maintenancenesgng or quality control (rather than in,
say, a R&D department). This does not mean, howdivat R&D is unimportant. For example,
Kim (1980) emphasized the role of R&D efforts farnfs’ ability to assimilate foreign
technology, especially at more advanced stagegwdldpment. Of great importance according
to Kim (1980) is also dense interaction with othiens or organizations in the local environment
— so-called “linkage” capabilities in the termsldadll (1992) — which may help to unlock the
internal constraints for innovation that often rendfirms in developing countries with
insufficient internal technological capabilities socceed in their endeavours. This, of course,
concurs with the emphasis in recent literature (Seetion 2) on seeing firms’ innovation
activities from a systemic perspective.

Figueiredo (2006), in a recent survey, points bat bur knowledge about innovation in
developing country firms has been constrained leyf#ict that the available evidence has been
overwhelmingly qualitative in character. In genethkese studies seldom comprise more than a
small number of case-studies, mainly of large firmsa single industry or country. Definitions,
typologies and ways of measurement tend to vamy fooe study to another, creating problems
for comparative work and efforts to generalizefihdings. This state of affairs has also made it
difficult to carry out statistical tests of the wars hypotheses that have been asserted in the
literature about innovation processes in developmgntries.

It should be noted, though, that until recentlys Situation applied to advanced countries

as well. But from the early 1990s onwards efforesravmade to collect more information on
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innovation activities of firms through surveys bdsm the so-called Oslo Manual (Smith 2004).
In the beginning these surveys were mostly confibedmember states of the European
Community, hence the label “Community Innovationn&ys” (CIS), but more recently a
number of non-European countries, including someeld@ing ones, have started to collect the
same type of information (UNU-INTECH 2004, Blankletal. 2006).

According to the third edition of the Oslo Manu@ECD, 2005, p. 46) “an innovation is
the implementation of a new or significantly impeovproduct (good or service), or process, a
new marketing method, or a new organisational ntetho business practices, workplace
organisation or external relations.” Arguably, thi®ad definition of innovation is close to the
one originally offered by Schumpeter (1934). Howeve the CIS survey it suffices for the
innovation to be new to the firm, it does not neeeity have to be new to the market or to the
world as a whole. Thus innovation in this senséuihes activities that Schumpeter would have
classified as imitatiofl.This departs somewhat from the Schumpeterian petise, based on a
relatively sharp distinction between innovation amdtation, but is consistent with the emphasis
on incremental innovation and the close relatignsbetween innovation and diffusion
emphasized in the recent literature. However, frantomparative perspective this entirely
subjective definition of innovation may also creg@®blems, because something that would

gualify as an innovation in one context may nosdan another.

8 See Fagerberg (2003, 2004) for an extended discussthe Schumpeterian contribution and differeefinitions
of innovation.
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Stylized facts

In Europe, several innovation surveys have beeeadyr conducted, from the early 1990s
onwards. The results indicated a clear correlabietween innovative activity and the level of
development: the higher the level of GDP per caghieahigher the share of firms reporting to
take part in innovation activates. However, altHougnovation, especially of the product type,
tends to be more frequent in more economically aded settings, the figures also reveal that
innovation is a quite widely dispersed phenomemat,limited to the most developed parts of
the EU.

Table 3 summarizes results from innovation surveysion-EU/EFTA countries. It
should be emphasized, however, that the figuresldhwe treated with some caution, because
there are differences in formulation of the quesjdength of the reference period and sampling
methods (UNU-INTECH 2004). For example, some okéhsurveys have been limited to the
manufacturing sector, for which the frequency afawation is known to be higher than in the
rest of the economy. Nevertheless, the resultittmetvation is quite frequent also in developing
economies seems to be supported. About one fodrfirnas reported to have innovated in
China, where the survey conformed to high qualigndards, and the results from Brazil or
Turkey were not very different. Some developing raaes reported even higher innovation
rates, but these surveys often had poor responss aad/or relatively small samples, which
raise questions about their representativenesghbr cases, such as Japan, Thailand and Russia,
the figures are markedly lower, though. In the fatoner cases this may have to do with the fact
that the reference period was confined to a sipgée, which has implications for the propensity

of firms to provide a positive answer. In the Rasstase, however, several innovation surveys
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have been conducted with broadly similar resuhigjcating that the low level of innovation

activity reported there may be a real phenomenon.

Table 3: Innovation surveys in non-European countries

GDP | Res- MUUPCT Ree- | OLIITS U RN

pe_r ponse respon- ren_ce 9 y P

caplta rate dents Period Product Process
Australia 28,689 82% .. 01-03 17 23
New Zealand 22,760 80% 5,595 04-05 30 29
Canad@ 28,686 72% 6,143 02-04 48 50
Chind 6,043] 82% 31,436 04-06 25 25
Japan 26,068 21% 9,257 03 17 12
Kored 18,271 61% .. 02-04 36 23
Malaysid 8,496 19% 749 00-01 32 27
Taiwan 18,247 34% 3,356 98-00 28 33
Thailand 7,001 43% 2582 03 6 5
Argentind 12,189 76% 1,688 98-01 46 47
Brazil 7,196 .. 10,600 01-03 20 27
Chile® 9,103| 15% 706 99-01 43 40
Mexico” 9,038| 69% 1,515 99-00 27 24
Uruguay’ 7,981 98% 814 01-03 23 26
Russia 8,387 . .. 02-04 Less than 10%
South Africa 9,290 37% 979 02-04 42 35
Tunisia 6,812 79% 586 02-04 51 49
Turkey 7,460 .. .. 04-06 22 23

Note:* Manufacturing firms only.
Source: National statistical offices and other sear

Another source of information on innovation in deyéng countries that deserves
mentioning is the Productivity and Investment Clien&urvey (PICS) of the World Bank. In this
survey, which covers around 50,000 firms in moenth0O0 (mostly) developing countries, firms
were asked about various aspects of their busa&saties, including innovation and learning
(World Bank 2003). Table 4 summarizes some of #mlts with respect to innovation and

development (GDP per capita in PPP). Since we @neezrned about the representativeness of
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the data, we include only datasets of around ooestind (or more) observations, which reduces
the evidence to about two dozen surveys. Anothecem is that despite the fact that these
surveys are coordinated by the World Bank, the tijpes about innovation have changed
between different vintages of the questionnaireiciwimay have an impact on the reported

results. To control for these differences, we gragether countries with similar definitios.

° For example, in China, the first entry in the &ahilrms were asked whether they “entered new lessitine” and
“introduced new process improvements”. Firms inZfirand other countries in the second group of toem in the
table were asked variations around questions whtkey “developed (successfully) a major new pradine” and
“acquired new technology that either substantiaignged the way the main products are produceticwveal the
production of new products”. Much broader definisovere used in the most recent wave of the survegisided
in the group at the bottom of the table, referfiogdany new or significantly improved products” atahy new or
significantly improved production processes inchgdimethods of supplying services and ways of defige
products”.
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Table 4: Evidence on innovation from Productivity and Investment Climate
Surveys organized by the World Bank

0 . )
GDP per Number of Reference % of firms that innovated

Country . : .

capita firms period Product Process
China 2,496 1,498 98-00 21 30
China 2,787 2,375 99-02 24 33
Brazil? 7,883 1,640 97-02 68 68
Egypt? 4,332 977 02-03 15 11
Egypt® 4,687 995 04-05 19 .
India? 2,004 2,240 03-04 40 16
Morocco? 3,107 831  00-02 25 35
Poland 12,488 968 02-04 35 34
Thailand® 5,933 1,385 01-02 50 52
Thailand® 7,224 1,042 05-06 48 46
Turkey? 9,302 1,323 03-04 36 42
Vietnam? 1,942 1,149 03-04 44 45
Bangladesh 1,071 1,201  04-06 33 45
Mexico? 11,142 1,119 03-05 35 34
Nigeria® 1,736 945  04-06 54 53
Turkey 10.870 1,148 05-07 45
Ukraine 6,048 848 05-07 57
Note:

& Manufacturing firms only
Source: World Bank (2003, 2008).

The overall impression from these data is, as kefibrat innovation is a quite frequent
phenomenon in developing countrf@sSimilarly to the CIS surveys, innovations in thiC8
survey are new to the firm, not necessarily newh&® market or to the world as a whole.
However, since firms in developing countries candfi¢é from imitation of technologies already
in use in the developed part of the world, they magverything else equal - be more likely to

introduce the “new to the firm” innovations thareithcounterparts in Europe or elsewhere.

19 An intriguing finding is that, with an exceptionrfChina, the propensity to answer positively ischmbigher in
the PICS than in the CIS surveys. We are not awhemny attempt to explain this result, which oceuirs spite of
the fact that the definitions are not all that eliéfint. The major difference between the two surigysat in the CIS
the questionnaire is more elaborate and the temnmoViation” is used.
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Probably much of this is related to diffusion ofvadced technology from abroad - “innovation
through imitation” as Kim (1997) puts it - rathérah major “new to the world” technological
breakthroughs. But as pointed out above this doéat all make these innovations less relevant

economically.

Econometric studies based on CIS and PICS data

Stylized facts on the propensity of firms to innevare informative but do not reveal much
about factors that explain innovation in firms aaobut its effect on performance. To delve
deeper into such issues researchers have attengptest econometric models, and we discuss
aspects of this work in the following. Tables 5 @&g@rovide an overview of the studies taken
into account her&:

A natural starting point is to look for variablegpéaining innovation, which is the
guestion addressed by the first set of papers deresi here (Table 5). The column to the far
right lists the key explanatory variables takeroiatcount. In spite of the fact that the models,
samples and methods differ, the results seem tquide robust. First of all, as in developed
countries, large firms are more innovative thanlenanes but the latter tend to report relatively
higher proportion of sales of innovative produdise age of the firm, on the other hand, is not a
conducive factor for innovation. Firms with more llxgeveloped technological capabilities,
broadly defined (e.g., not only internal R&D bus@icapabilities in design, engineering, quality
standards, adoption of ICT, marketing, managemedts&ills) are clearly more innovative. The

same goes for firms that use external sources @ivladge intensively and interact actively with

1t should be pointed out that the list is unlikédybe exhaustive, because there is a lot of worrogress along
these linesMoreover, studies based on other sources of data itinovation, such as for example the traditional
R&D surveys (or various surveys occasionally orgadiby research project), are not included.
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customers, suppliers and other parts of the inmmvatystem. These positive results do not carry
over to measures of foreign ownership, which dit cwne out as significantly correlated with
innovation in almost half of the cases consideaed, this also holds for the relationship between
exports and innovatiotf. Surprisingly, given the pivotal role of diffusioim technological
catching up, the effect of (openness to) imports lbeen rarely been been taken into account in
the existing research. But to the extent that & baen included in the investigation import
openness has come out positive and significargi{arp contrast to the mixed results of foreign

ownership and exports).

12 Another set of studies, not listed in the tableawse they focused on exports as the dependergbleri
considered the possibility of a reverse causalitynf innovation to exports). Ozcelik and TaymazQ2) de Aradjo
(2007), Chudnovsky, et al. (2007) and Correa, €2@07) found positive and statistically signifitarorrelations
between innovation and exports in Argentina, Bramilrkey, but not in Ecuador.
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Table 5: Estimates of the propensity of firms to innovate based on micro data from CIS/PICS in developing

countries
Key results
Author(s) Survey Country(s) Sample | athoq | DEPENndent 2 E = 5 g
size variable WwAaoOD>Xoxag 0235
NO®xOo>XxZoXs=2xaodo
N<XromwmIIILwWw=>a0nxo
Pamukgu (2003) CIS Turkey 1,7082probit | INNOV + + 0 0 0 + 0Y
Lee (2004) CIS Malaysia 501 Logit INNOV + - 0 - Y
Oerlemans and Pretorius (2006) CIS South Africa P189LS INNSALE | - 0O+ + + 000 Y
Crespi and Peirano (2007) CIS Chile 1,0481probit | INNMKT | + + + + Y
Goedhuys (2007a) PICS| Tanzania 257 Probit INNPDT 00+ + + + + O Y
Gongalves, et al (2007) CIS Argentina 1,25@robit | INNMKT | + + 4+ + -+ + + Y
INNPCS | + + + + 0 0 + + Y
Brazil 6,626 INNMKT | + + + + + 0 + + Y
INNPCS | + + + + + + + 0 Y
Hegde and Shapira (2007) CIs Malaysia 1,819 Logit NNRDT |+ - + + + + 00 Y
INNPCS | +0 + + + + 00 Y
INNORG | + 0 + + + + 0 0 Y
Sung and Carlsson (2007) CIs Korea 12224 ogit INNPDT |0 O + + 00 oY
INNPCS | +0 O + + 0 + Y
Srholec (2007a) CIs Czech Rep| 3,801 Miogit INNOV + - + Y'Y
Almeida and Fernandez (2008 PIC$ 43 countries 2P85Probit | INNPCS | + - + + + + + + Y Y
Falk (2008) CIS 6 new EU 10,018 Probit INNMKT #® + + Y Y
INNPDT | + O + + Y Y
INNPCS | +0 + + Y Y
Flogit® | INNSALE |- - + + + o+ o+ o+ Y Y
Jaklic, et al. (2008) CIS Slovenia 1,872Probit | INNOV + + 0 + 00 0 Y
Karray and Kriaa (2008) CIS Tunisia 30pProbit | INNPDT | O + + - Y
Srholec (2008) PICS| 28countries 15,818 Mlogit INNP |+ - + + + Y Y
Srholec (2009) CIS 7 new EU 28,846 Probjt  INNOV| -+ + + Y Y
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Table 6: Estimates of the link between innovation and productivity based on micro data from CIS/PICS in

developing countries

Key results
Depen- w
Author(s) Survey Country(s) Sif;l;nple Method dent > '5 8 8 <DE = 5 2
varlableHmJ%%%%%oo:maa"ag
5252222z 50285888
Benavente (2006) CIS Chile 4£38CDM | Y/L® + + 0 + Y
Chudnovsky, et al. (2006) CIS | Argentina 1,4%| cbM | Y/L® - + 0 + +00Y
Jefferson, et al. (2006) CIS China 5451CDM | Y/L® + + + Y
PROFIT + + + Y
Goedhuys (2007b) PICS | Brazil 1,061 | 2LS y’ - + 00 + + + + +YY
Goedhuys, et al (2008a) PICS Tanzania 4180LS Y/L® 0 + 00 0 + + + Y
Goedhuys, et al (2008b) PICS 5 countries °380LS Y/L® 0 + 00 0 + + Y Y
365 Y/L® 0 + 00 + 00 Y Y
956 Y/L® 0 + 00 + + 0 Y Y
Lee and Kang (2007) CIs Korea 2,539 WLS y/ + - 0o + + 0 +Y
de Negri, et al. (2007) CIs Brazil 1,860CDM K/L + + ++ +YY
K - - + + YY
Roud (2007) CIS | Russia 497/ CDM | Y/L® - 4+ 4 0 + 0Y
Masso and Vahter (2008) CIS Estonia 1,142 cDM | YL |- + + o+ o+ +Y
y/I% -+ 00 + 0Y
Raffo, et al (2008) CIS | Argentina 1,308CDM | Y/L® 0 + 000 + + Y
Brazil 9,452 y/L? + + + + + + + Y
Mexico 1,518 y/L® + ++ 0 0+ Y
Damijan, et al (2008b) CIS Slovenia 4,947/ CDM | YA - + + +0Y
4,171 yfi + + + + + + Y
Goedhuys and Srholec (2009) PICS 42 countres T9,1Mllinear| Y/L® + + + + + + Y Y
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Abbreviations:

Variables: Methods:

Y/L, K/IL = Output (Y) or capital (K) per employeg){ small caps denote growth 2LS = Two-stage L&agtare
PROFIT = Profitability given by profit to sales 2probit = Two-stage probit
INNOV = Dummy for product or process innovation CDM = Crépon-Duguet-Mairesse model
INNMKT = Dummy for product innovation new to the rkat Hprobit = Heckman probit
INNPDT = Dummy for product innovation Flogit = Fractional logit
INNPCS = Dummy for process innovation Mlinear = Multilevel linear
INNORG = Dummy for organizational innovation Mlogit = Multilevel logit
INNSALE = Sale of innovated products as % of turov OLS = Ordinary Least Square
SIZE = Size of the firm WLS = Weighted Least Square
AGE = Age of the firm

R&D = Internal R&D represented by a dummy or asfitumover

BROAD = Broader non-R&D capabilities, such as desangineering, 1ISO norms, ICT, marketing, knowkedganagement etc.
EDU = Education, skills or training of the laboorde

BUY = Acquisition/purchase of external embodied ¢iaery) or disembodied (external R&D, licensing, etechnology

LINK = Linkages (cooperation, sourcing informatiate.) with other organizations

FOR = Dummy for foreign ownership

EXP = Export given by a dummy (EXPBIN) or as % witover (EXPINT)

IMP = Import given by a dummy or as % of turnovgplits

Sector = Sectoral differences

Region = Regional differences

Country = National differences

Symbols: Notes:

+ = Significantly positive at least at 10% level & Manufacturing (industrial) firms only

— = Significantly negative at least at 10% level ® Innovative firms only

0 = Not significantly different from zero at 10%véd €389 in food, 365 in textiles and 956 in garmemid eather industries
Y =Yes 9 Sales denote the output

®Value added denotes the output
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Another important question considered in the ditere is the impact of innovation on
firm performance (Table 6). A widely used econoimedpproach for assessing this effect is the
so-called Crépon-Duguet-Mairesse (CDM) structuraldet (Crépon et al. 1998), which in a
sequential way considers links between R&D, innovatnd labour productivity. Using CIS
type data this framework has been applied to at leaght developing countries. Statistically
significant effects of at least one of the innowatvariables have been confirmed in most cases.
Using a different approach, Lee and Kang (2007héba positive effect of process innovation,
but no effect of product innovation, on producivitn contrast, Goedhuys and associates, in
series of papers based on the PICS data, failedrtirm any significant effect of innovation on
productivity (Goedhuys, 2007ab and Goedhuys, 20@Bab).

Finally, we examine how differences in contextsvtuch firms belong have been taken
into account by the available literature. Inforroation this is included in Tables 5 and 6 in the
last three sub- columns under “Key results”. Asvwsdent from the tables all of the studies
controlled in one way or another for sectoral défeces but only some considered territorial
differences. Gongalves et al (2007), and Raffd.gR808) estimated the same model on data for
a number of different countries, which allowed thnthrow light on the underlying structural
and institutional differences. Goedhuys et al (200&AImeida and Fernandes (2008), Falk
(2008) and Srholec (2009) pooled micro data frorffiedent countries, using dummies for
possible country effects, many of which were sigaift. In a related exercise Goedhuys (2007b)
and de Negri et al. (2007) found regional dummaelse significant predictors.

Hence, there appear to be important differencessaarountries, regions and sectors, but
the approach commonly used (based on dummy vasialdainable to explore the reasons for

those differences. To do that, a more useful aapranight be to specify separate variables for
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the underlying “framework conditions” that contributo these contextual effects . Another
reason for concern may be that standard regressobmiques usually assume that observations
are independent from each other. However, if olzems belonging to the same group, such as
a sector, region or country, are influenced by esispecific factors, this assumption is likely to
be violated. In such cases so-called multilevel eflody (Goldstein, 2003) - also known as
hierarchical, random coefficient or variance comgran models — which relaxes the
independence assumption may be a more efficiehfdothe analysis.

Srholec (2007a), using multilevel modelling on @k&a from the Czech Republic, found
that various regional factors, including the quadif the regional innovation system, influenced
the propensity of firms to innovate, but that theersgth of these effects depended various firm
level characteristics. Using a multilevel model 84CS data from 28 countries, mostly
developing, Srholec (2008) demonstrated that int@acto firm level characteristics, including a
rich set of capability indicators, a number of ahies representing the national framework
conditions also contributed to the explanation likelihood of firms to innovate. Similarly,
Goedhuys and Srholec (2009), in a follow-up stuégdd on evidence from PICS in 42
countries, showed that various national factortuarfced firms’ abilities to benefit from their
own technological capabilities. For example, firfosated in countries with a higher R&D
intensity benefitted considerably more from thewnoR&D spending than otherwise similar
firms in low R&D environments. Hence, national afian level capabilities interact in the
process of development.

A shortcoming of the literature surveyed in thistemn is that panel data in most cases do
not exist. This makes it difficult to consider tissue of the direction of causality in a satisfagto

manner. In principle, instrumental methods may hegaling with this problem but good
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instruments are hard to find. Griffith et al. (200 the context of CDM modelling, admit that
despite the best efforts, one by and large stallslavith correlation rather than causation, and

this probably goes for many of the studies considiérere.

5. International sources of innovation for development

While the building of national capabilities may te aspect of catching-up that is most directly
influenced by domestic policy, the process alsoeddp on foreign sources of knowledge and
technology. Knowledge from abroad may flow throaghariety of channels, such as migration,
licensing, trade and foreign direct investment (FBISome of these flows are not mitigated
through markets, such as in the case of sciendfid technical cooperation with foreign
governments (as part of development aid). Howekeowledge may also flow in as a direct
result of market transactions, such as the licgnsiha patent. Other market-related forms
include knowledge flows associated with trade arvestment, or labour migration (although the
latter is usually from developing nations to theveleped world). Arora, Fosfuri and
Gambardella (2004) argue that there is now als@xpticit market for knowledge itself, for
example in the form of engineering services, bigt isimostly relevant for developed countries.
The “capabilities” literature that was summarizédge has mostly focused on the catch-
up experience of individual countries (e.g., LadtldUrata, 2003). From these individual country
histories, it appears that there is no single answehe question of which channels are most
important for sourcing knowledge from abroad. InigdAslapan is the earliest example of a

successful catching-up country. IndustrializationJapan started in the latter half of thé" 19

13 For overviews see Cincera and van Pottelsbergtte Bletterie 2001; Keller 2004.
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century, but a significant break in the processuoed with World War 1. Goto and Odagiri
(2003) describe how, in the post-war phase, theankge sourced technology mainly by
importing capital goods, licensing of technologydaother forms of alliances) from Western
firms, reverse engineering, and the use of tradssions and other forms of intelligence targeted
at learning about foreign technology. In summadgpgan acquired advanced foreign technology
through all channels except for inward FDI” (Gotwladagiri (2003, p. 89).

The absence of FDI as a channel for knowledge feams also typical for some other
Asian catching-up countries that followed suit aftepan, such as Korea (Kim, 1997, 2003) and
Taiwan (Aw, 2003). Like Japan, these countries ¢entb rely on “arms-length” relations with
foreign firms, combined with the building up of edyilities of domestic firms, facilitated by
domestic policies for learning (e.g., educatiomustrial policy and trade policy). A direct role
of foreign firms in the domestic economy was explliadiscouraged by policy, at least in the
initial phase of catching-up (this changed in thg211970s and 1980s, especially in Korea).
However, in some other Asian countries, most ngt&inhgapore, FDI was an important channel
of knowledge transfer from the beginning of thechatg-up process (Wong, 2003).

The relatively low importance attached to FDI am@an of during catching-up in the
above cases may partly be related to the existehstong domestic firms. Amsden (1989) has
argued that in Korea, the existence of large domeshglomerate firms was a decisive factor in
generating growth. As in Japan and Taiwan, thesesfihelped by an active government policy,
were able to build up their own technological calgéds by means of assimilating foreign
knowledge. This process took the form of graduaiiang, resulting eventually in the ability to
undertake product innovation by means of R&D. Hosvean important intermediate step in this

process of building up capabilities was so-calletyi@al Equipment Manufacturing (OEM), in
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which Asian firms would manufacture products foreign (Japanese as well as Western) firms,
according to exact specifications supplied by tireign firms (Hobday, 2000).

Thus, multinational enterprises play an importahé i the transfer of knowledge across
borders and not only through FDI. They are respmador a large part of R&D performed in the
private sector in the developed part of the widrkhd for them knowledge is a key asset and
source of competitive advantage. Such knowledgetsissan be exploited in foreign markets
through three main mechanisms (Blomstrom and Kok88): the licensing of technology to
foreign actors, investment in the foreign countnyexports.

Data on licensing and other forms of “arms-lendthbwledge trade, arguably a decisive
channel of knowledge transfer, has until recentlybeen very widely available. Hence, there is
little (econometric) work on the impact of techngpygpayments in developing countries, despite
the fact that this seems to be an important chdonénowledge transfer, especially in the early
phases of catching-up. Technology inflows measurdtlis way were typically in the order of
magnitude of about 0 — ¥ % of GDP in the earl§ @dntury, with the highest values recorded in
the developed part of the world (including SoutlstEAsia). As such, they are an order of
magnitude lower than FDI flows, which may ranget@p% of GDP.

FDI is what clearly has received most scholarlgratbn, although as mentioned above
this does not seem to be warranted by the litezatuknowledge transfer associated with FDI

can take the form of joint ventures between dormemtid multinational firms, other forms of

14 According to the "Innovation R&D Scoreboard” pregzhby the Department of Trade and Industry indKe in
2007, Microsoft was the largest corporate R&D spernid the world, with a total R&D budget of abou? &illion
USS$. According to the IMF database, this is comiplerto the total GDP of Mozambique (8.1 billion JS¥he
median value of GDP in the IMF database is 20lbhilUS$, i.e., about 2% times the Microsoft R&Ddiget.
According to the R&D Scoreboard, there are 29 (@8panies that spent more than 2 (1) billion USKR&D in
2007.

!5 The literature on FDI, MNEs and spillovers of thiehowledge-related activities addresses both dgesl and
developing countries. An early survey is Blomstrénd Kokko (1998), a more recent one is Gorg ancGeay
(2004).
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cooperation such as strategic alliances, linkadecef (i.e., contacts with local suppliers or
customers), labour mobility, informal contacts betw the MNE and local firms, and

demonstration effects (i.e., an MNE showing thaeehnology works reduces uncertainty for
local firms). The literature also identifies incsed competition as a source of spillovers of FDI
to the host economy, i.e., the effect on domestiasf that are forced to increase efficiency in
order to compete with the foreign firms.

The impact of FDI is partly related to the stratedyforeign firms with regard to their
presence in developing nations. For instance, afthomost foreign affiliates may be mere
passive adopters of foreign technology, some magdbeely involved in knowledge creating
activities in developing countries and this may@ase the possibility for spillovers. Using data
from innovation survey in Argentina, Bell and Mar{2004) and Marin and Bell (2006)
examined the role of knowledge-generating actisitef foreign affiliates for knowledge
spillovers. They found that while spillovers arkely to be generated by foreign affiliates that
are technologically active in the host countryréheas no significant effect in that regard for
those that were not.

Because most of the channels through which FDI rg¢e® spillovers are hard to observe
directly, unless a case study approach is Usedpst of the empirical literature relies on
estimating productivity equations, usually basedgroduction function approach, for domestic
firms or sectors, in which MNE presence is onehefindependent variables. The early literature
of this type (e.g., Blomstrom and Persson, 1983 study on Mexico) relied on including the

share of foreign ownership in regressions explagirgactoral productivity differences, or as an

'8 The electronics industry in Asia is such a cassefles of case studies (e.h., Hobday and Rusi7, 20th, 1997,
Ernst and Kim 2002) has shown how Asian electrofiiess used knowledge from foreign firms to go thgh a
series of stages: from mere assembly to processemrgig and, eventually, product development thhoR&D and
FDI played an important role in this process ohtemlogical upgrading.
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industry-level variable in a microeconomic dataddtis approach cannot distinguish between
the different spillover channels, but it does alldy the inclusion of firm-level variables related
to absorptive capacity, for a heterogeneous impaspillovers among (local) receiving firms.
Blomstrom and Kokko (1998) conclude that the evodefiom these early studies is mixed, and
suggests that whether or not spillovers from MN&sotal firms take place depends on many
aspects of the local and sectoral context. Duelaglaof detailed data, many studies are not able
to measure these factors, and, moreover, analgsesicg more than a single country were (and
still are) rare.

The more recent econometric literature on FDI epédls has used more refined
indicators and methods. With regard to indicatane ¢rend has been to distinguish between
horizontal (intra-industry) and vertical (inter-ungtry) spillovers. Wooster and Diebel (2006)
provide an overview of 32 econometric studies @& itmpact of FDI in developing countries
(among which they include transition countries mstern Europe), covering a publication time
span of 1983 — 2004. They find positive effects of spillovers in abdulf of the included
observations (an observation is a regression resulvhich there are generally more than one
per paper analyzed), and slightly less than halthef reported coefficients are statistically
significant. Among the most salient findings ofstleixercise are that using an employment-based
measure of foreign presence as the independerabl@rincreases the likelihood of finding
positive spillovers; that analyses on firm-levetad&ind significant spillovers less often; that in
more recent periods it is more likely to find posatspillovers; that spillovers are more likely to
be positive in Asia; and that it is important telide R&D and time period fixed effects as

control variables.

" They do not include studies dealing with vertisgillovers, such as Smarzynska Javorcik, 2004 Dardijan and
Knell, 2005.
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On the methodological front the use of panel datan important in aspect in recent
econometric studies on the subject. But according/boster and Diebel, the use of panel data
does not change the results significantly. In astirGorg and Strobl (2001), in a similar meta-
study for a sample of both developed and developatmpns, report that using panel data usually
yields negative or insignificant spillovers. One=ds to keep in mind, however, that the panels
used in this literature are usually short, whilel Bpillovers are essentially long-run in nature,
and that the impact of FDI spillovers may be cdodal on unobserved factors, such as for
example absorptive capacity, that feed into thedllg undocumented and time-invariant) fixed
effects in panel regressions.

Trade is a different way in which developing coiegrcan benefit from knowledge flows
(see the chapter by Keller in this volume for a enextensive overview). Spillovers from trade
may come in the form of what Griliches (1979) cdltent spillovers. This refers to the idea that
because of competition, quality improvements ofléch goods are not fully reflected in price
increases. Trade can also expose firms to new ptoshecifications, and this can lead to
imitation. The work on knowledge flows related tade has mostly focused on sectoral or
macro-data, mainly because trade data are usuallgvailable at the firm level. The study by
Coe, Helpman and Hoffmaister (1997) arrived at phnastic conclusion with regard to the
impact of trade-embodied knowledge flows in devilgountries. Their methodology involves
the estimation of a production function in whicimpiorted R&D” is one of the independent
variables. “Imported R&D” is R&D performed in thegorting country, but embodied in the
exports, through which it may have an impact onwgnoin the importing country? They

estimated that, in 1990, R&D spillovers from deywsald to developing nations were worth about

8 The Coe, Helpman and Hoffmaister methodology leasecunder critique, on the account that the trattted
weighting scheme may be spurious. This is discuastshgth in the chapter by Keller in this volume.
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22 billion US$, which would be comparable to abbatf of the total global development aid
during that period. Jacob and Meister (2004) appdiesimilar model to the case of Indonesia,
also incorporating linkages at the sectoral lezglywell as market structure. They also concluded
that trade embodied knowledge flow are importanpfeductivity growth in that country.

In summary, the available work on foreign knowledigows into developing nations
point out that the sources of these knowledge flanes many and heterogeneous in nature.
MNEs play an important part in these flows, by theature as "fluent" entities in the global
economy. However, whether or not FDI and otherrnagonal knowledge sources contribute to
the performance of local firms in developing coig#ty depends on local circumstances and
capabilities of the firms on the "receiving end'ri@€uolo and Narula, 2008). It has also been
suggested that the contribution of the various okEnof international knowledge transfer may
change over time. Arguably, changes in governamdt¢keoglobal economy may have closed off
catching-up paths that were followed by countrigshsas Japan and Korea, for example because
trade policies that formed an essential part ofddehing-up process in these countries are no
longer allowed under current WTO rules (Chang, 2008 because tighter rules about
intellectual property rights make the use of somevwedge transfer channels that previously

were important for catching-up more difficult orstly (Kim, 2003).

6. Conclusions

This paper has focused on the literature on inmowaand development. Until recently most
people would have considered it odd to considepvation as an important issue for developing
countries, and many probably still see it that wilyis skepticism is based on the widely shared

view that innovation primarily is of interest foigh-tech firms in advanced environments.

57



According to this perspective new technologies gmen advanced economies and gradually
diffuse to the developing part of the world. Siteehnology in this perspective has strong public
good properties such diffusion may be expected i&ddyrelatively quick benefits in the
developing part of the world. To avoid this outcomes argued, legal instruments that prevent
such easy, costless diffusion are needed. FollowErhis perspective therefore place great
emphasis on intellectual property rights as in imiee to secure steady technological progress in
the advanced corners of the globe and hence igldi&l economy as a whole. However, it is
also acknowledged that such protection can nevgrebiect and will be temporary in any case.
Thus, diffusion of new technology, created througiovation in the advanced part of the world,
should according to this perspective be expecteddk as powerful equalizer in the global
economy, making it possible for poor countriesuakly raise their standards of living.

Although the logic of this “public good” approacl the role of technology and
innovation seemed convincing at first, it gradudlgcame evident that it could not be the whole
story. Two pieces of evidence in particular cameutdermine the approach. First it became
evident that the convergence in technology and ywitbdty that the approach predicted did not
materialize. In a long run perspective differenagese at the increase, not the other way around.
How could this happen? Second, the most famous gheanof countries that managed to escape
the low development trap and raise their standafd&/ing towards developed country levels
relatively quickly were far from being passive atiwp of new, developed countries
technologies. On the contrary countries such ae&¢Bouth), Taiwan and Singapore, which
were among the prime success stories, placed gneahasis on generating what later became
known as “technological capabilities” through a cemed effort by public and private sector

actors and apparently it paid off handsomely. Wigyeansuch activist development strategies that
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contradicted much common wisdom, seemingly muchensarccessful than the “hands off”
approach advocated by leading authorities andtirisins such as the IMF and the World Bank,
what is often called the “Washington consensus”?

These were some of the questions that graduallgrbeanore central to the agendas of
politicians, development experts and economisisutlin the closing decades of the millennium
and the beginning of the next and it led as we tshevn to the emergence of new theories,
approaches and evidence. Arguably, the processedtaiready back in the 1950s when
economic historians started to analyse actual oajclup processes and came up with
generalizations that were far from the liberal “tamff” approach in favor among economists.
As a consequence a stream of research emerged|ynaimong economic historians and
economists with a more heterodox leaning, thatdedwn “capability building” of various sorts
as essential for development processes. This wayoking at things gained moment during the
1980s and 1990s as the success of the Asian {igedsJapan before that) became more widely
recognized and studied. The term “technologicabbdjy”, originally developed as a tool for
analysing the Korean case, gradually became matelyused among students of development
processes, and a large amount of research emexed this approach to understand the
performance of firms, industries and countriedhm developing part of the world.

It is fair to say, however, that in spite of thel®yelopments, many economists continue
to be unconvinced by the “capability” approach, nb@ybecause it is seen as meso- or macro
approach lacking proper micro foundations, theoadly as well empirically. However, it is
particularly at this point that the research is trstongly increasing today, in the form a massive
data gathering effort on innovation activities iavdloping countries, and analyses based on

these new sources of information. These new dewsops, which follow similar efforts in the
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developed part of the world (particularly Europepni the 1990s onwards, has vividly
demonstrated that the “high tech” approach to iation which has framed much thinking and
policy advice on the subject is strongly misleadwhen it comes to understanding the
relationship between innovation and developmentadt, the evidence shows that innovation is
quite widespread among developing country firmsagsociated with higher productivity (e.g.,
development) and, as in the developed part of tbddwis dependent on web of interactions
with other private and public actors. This is not day that innovation in developed and
developing countries are identical in every respettin qualitative terms innovation is found to
be a powerful force of growth in both and therefareissue that it is imperative to get a better

understanding of, theoretically as well as empilyca
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