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Chapter 4
ICT, E-BUSINESS AND INNOVATION POLICIES IN DEVELOPING
COUNTRIES
A. Introduction

improvements resulting in higher productivity are
made. Innovation matters because, thanks to its
positive effects on productivity, it is the major driver
of long-term increases in output per worker and
hence it determines the ability of the economy to
support better living standards for all. Chart 4.1, taken
from Hall and Mairesse (2006), illustrates the major
relationships between innovation, productivity and
ÀUPSHUIRUPDQFH

As economies, mostly in the developed world, but
increasingly in developing countries too, move towards
an even more knowledge-intensive stage of evolution,
understanding the role of the technologies that
facilitate the accumulation, diffusion and absorption of
knowledge in innovation-driven competition becomes
crucially important. In particular, knowledge has long
been recognized as one of the key factors underpinning
innovation and, through it, economic growth and
development in market economies.

Public policies in support of the innovative activities
RI  HQWHUSULVHV DUH MXVWLÀHG E\ WKH H[LVWHQFH RI  D
number of possible market failures that could result in
private investment in innovation that would fall below
the socially desirable levels. Such market failures can
DIIHFW ERWK ÀQDQFLDO PDUNHWV DQG PDUNHWV IRU JRRGV
and services. Intellectual property regimes and crossborder investment rules also play fundamental roles
in the generation and diffusion of knowledge and
LQQRYDWLRQ7KHH[LVWHQFHRI DVWURQJQDWLRQDOVFLHQWLÀF
base is another crucial reason for policy interventions
to support innovation.

The Introduction to this Report explores the general
issues of knowledge generation and accumulation, and
WKH FRQGLWLRQV XQGHU ZKLFK WKH UHVXOWV RI  VFLHQWLÀF
and engineering endeavours translate into business
competitiveness at the micro level and growth and
development at the macro one, including the crossERUGHU GLVWULEXWLRQ RI  WKH EHQHÀWV RI  VFLHQWLÀF DQG
WHFKQRORJLFDO SURJUHVV )RFXVLQJ RQ D VSHFLÀF DVSHFW
of technological development, this chapter looks at
the role in that broad picture played by information
and communication technologies (ICTs), which are
generally considered to have been the prime mover
in the powerful wave of innovation that transformed
the global economy over the last quarter of the 20th
century.1

R&D is often highly capital-intensive. At the same
time, the uncertainty of innovation and the existence
of large asymmetries in the information that is available
to innovators and to the providers of capital make it
more costly for innovative enterprises, particularly the
smaller ones, to access capital to fund R&D activities
and/or the practical implementation of their outcome.
The fact that knowledge spillovers make it impossible
IRU WKH ÀQDQFLDO UHWXUQV RI  LQQRYDWLRQV WR EH IXOO\
DSSURSULDWHG E\ LQQRYDWLYH ÀUPV DGGV WR WKH ULVN
WKDW WKH RSHUDWLRQ RI  ÀQDQFLDO PDUNHWV PD\ UHVXOW LQ
suboptimal levels of R&D investment.

The importance of innovation policies
,QQRYDWLRQ LQ D QDUURZ VHQVH FDQ EH GHÀQHG DV
the introduction by an enterprise of an entirely new
product, service or productive process not previously
used by anybody else. In a broader sense, the concept
of innovation can be applied to the activities of
HQWHUSULVHVZKLFKLQWURGXFHIRUWKHÀUVWWLPHSURGXFWV
or processes that were not present in the particular
market in which they operate, or in certain contexts,
ZHUHPHUHO\QHZWRWKHÀUP 2 In that broader sense,
innovation can also take place when new products or
processes spread through imitation or when gradual

Failures that affect the operation of markets for
goods and services may also hold back innovation.
Competitive pressure is a strong motive for innovative
behaviour among enterprises; removing factors that
unnecessarily restrict competition may therefore
provide a way to accelerate innovation. The reduction
of the impediments that limit market size and hence
the opportunities for innovators to recoup the sunk
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Chart 4.1
Innovation and productivity

Source: Hall and Mairesse (2006)

cost of R&D activities is another measure to consider
in innovation-supporting policies.
Patents, the main instrument of intellectual property
regimes, offer innovators a time-bound monopoly in
the commercial application of the knowledge they
produce. This enables them to recover the investment
that R&D activities represent and may thus provide
an incentive for innovation. However, innovation can
happen, and has happened, in the absence of strong
patent protection. A strong patent regime makes it
more costly for other potential innovators to build
on existing knowledge in order to generate their own
LQQRYDWLRQ7KHEDODQFHEHWZHHQWKHEHQHÀWVDQGFRVWV
of patents from the point of view of the public interest
(i.e. to support innovation and to facilitate knowledge
spillovers) is not a straightforward one.

Knowledge spillovers may derive from the activities
of publicly funded academic research centres and also
from private-sector, commercially motivated research.
Transnational corporations tend to be more active and
obtain better results in their innovation efforts than
GRPHVWLFÀUPV3 But it does not necessarily follow from
this that policies to attract foreign direct investment
(FDI) are the only, or even the best, instruments that
developing countries have to facilitate the dissemination
of innovation spillovers in their economies, because
(a) transnational corporations are also better than
GRPHVWLF ÀUPV LQ SUHYHQWLQJ NQRZOHGJH VSLOORYHUV4
and (b) domestic enterprises in developing countries
often lack the capacity to absorb potential spillovers
without outside support. In order to diffuse knowledge
and innovation across the economy, FDI policies are
therefore often complemented with interventions
WR IDFLOLWDWH WKH LQWHUDFWLRQ EHWZHHQ ORFDO ÀUPV DQG
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LQQRYDWLYHLQWHUQDWLRQDOÀUPV)URPWKHSRLQWRI YLHZ
of the reinforcement of the absorptive capacity of
ORFDOÀUPVLWLVLPSRUWDQWWRIDFLOLWDWHWKHHPHUJHQFH
RI DVROLGVFLHQWLÀFEDVHDWWKHQDWLRQDOOHYHO(YHQLQD
highly globalized world, knowledge transmission often
takes place within relatively small networks and does
QRWDOZD\VÁRZHDVLO\DFURVVERUGHUV5

particular, and the facilitation of innovation processes
in enterprises with regard to both ICT- and non-ICTrelated aspects of their operations. The thrust of the
chapter will be a description of existing best practices
with a view to facilitating the choice of better support
instruments and policies by developing countries.

7KH DSSOLFDWLRQ RI  ,&7V WR SURGXFWLYH ÀQDQFLDO
administrative and commercial activities has been
particularly fertile in terms of innovation. ICT use by
HQWHUSULVHVKDVKHOSHGWKHPWREHFRPHPRUHHIÀFLHQW
through business-process innovations (for example,
electronic data interchange), and it has also resulted
in the emergence of entirely new products or services
(for example, online banking).

B. Impact on innovation of the use
of ICTs by enterprises

The importance of the dynamic relationship between
the use of ICT and innovation is increasingly recognized
at the policy level. A sign of this is the abundance of
initiatives at all governmental levels aimed at supporting
ICT-driven innovation. Another one is the emerging
trend for policies to promote ICT use by enterprises on
the one hand and policies to foster innovation on the
other hand to be entrusted to the same policymakers
or placed under the same overall political responsibility.
For example, in around half of the countries covered
LQDUHFHQWVXUYH\E\WKH(XURSHDQ8QLRQWKHPLQLVWU\
or agency that is responsible for innovation policy is
also involved in e-business promotion.6 Most often,
innovation policies include or address aspects of
the use of ICT by businesses. However, even when
innovation and policies related to the use of ICT by
enterprises share the same institutional framework, it
is not necessarily the case that they are envisioned as a
single set of policy objectives with a coherent arsenal
of policy instruments to achieve them. The borderlines
are uncertain and ministries and agencies dealing with
matters such as industry, small and medium-sized
HQWHUSULVHV 60(V HGXFDWLRQVFLHQWLÀFUHVHDUFKDQG
others may be involved at various levels.
(DUOLHU HGLWLRQV RI  81&7$'·V Information Economy
Report and its predecessor, the E-Commerce and
Development Report have covered extensively the general
effects that ICTs have had as drivers of globalization.
7KH\ KDYH DOVR GLVFXVVHG VSHFLÀF DVSHFWV RI  KRZ
enterprises in developed and developing countries
need to adapt their operations in order to ensure
sustainable competitiveness in an environment that
LV KHDYLO\ LQÁXHQFHG E\ ,&7 FRQVLGHUDWLRQV 7KLV
chapter complements that coverage, looking (from the
development and policy perspectives) at the linkages
between ICT adoption in general and e-business in

(FRQRPLFJOREDOL]DWLRQKDVVLJQLÀFDQWO\LQFUHDVHGWKH
competitive pressure on enterprises in many sectors.
This comes as a result of, among other factors, the
emergence of new, lower-cost producers, fast-changing
demand patterns, increased market fragmentation and
shortened product life cycles. In such an environment,
innovation (either in terms of business processes
RU RI  ÀQDO SURGXFWV DQG VHUYLFHV  EHFRPHV FUXFLDO
for the long-term competitiveness and survival of
enterprises. It also enables them to climb the value
ladder, a particularly important consideration for the
enterprises of many developing countries. At the same
time, the enterprises of those countries, particularly
60(VIDFHVHULRXVGLIÀFXOWLHVLQEHQHÀWLQJIURP,&7
led innovation. For example, since R&D involve high
À[HG FRVWV WKH\ DUH LQWULQVLFDOO\ D KLJKULVN DFWLYLW\
and are subject to economies of scope that favour
ODUJHUÀUPV2WKHUJHQHUDOIHDWXUHVRI 60(VVXFKDV
greater vulnerability to the essentially unpredictable
market responses to innovative activity, or the greater
GLIÀFXOWLHVWKH\IDFHLQDFFHVVLQJÀQDQFLDODQGKXPDQ
capital, place them in a disadvantaged position with
regard to engaging in innovative activities. When it
comes to ICT-based innovation, policymakers need to
WDNHLQWRDFFRXQWWKHJHQHUDOGLIÀFXOWLHVHQFRXQWHUHG
by enterprises in developing countries, particularly in
connection with ICT access and use by enterprises.7
This section will consider the ways in which ICTs
affect innovation, present examples of how ICTs
may contribute to innovation in its different aspects,
and explore a number of implications for developing
countries.
How are ICTs connected with innovation?
Chart 4.2 presents a classic model of the interactions
between markets, science and technology, and
innovation in the context of the operation of markets.
ICTs (irrespective of whether they are regarded as
FRPPRGLÀHG WRROV RU DV GULYHUV  FDQ EH LQWURGXFHG
at any point in that model in order to bring about
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Chart 4.2
Innovation system diagram

Source: Mowery and Rosenberg (1978).

innovation – product or process. They can be applied in,
for example, marketing or communication, supply chain
management, knowledge management, recombining
existing technologies and product development.
2IWHQ,&7DGRSWLRQE\HQWHUSULVHVLVUHJDUGHGDVDVHOI
contained event that takes place in the course of an
HQWHUSULVH·VGHYHORSPHQWZLWKLQDJLYHQWHFKQRORJLFDO
commercial and business environment. From that
YLHZSRLQW ,&7 XVH LQ EXVLQHVVHV· RSHUDWLRQV ZRXOG
not be considered fundamentally different from, say,
the purchase of more up-to-date machinery. In reality,
however, if the full potential of ICT use in enterprises is
to be realized, it must be understood and implemented
as an integral part of a much broader process of
transformation of business structures and processes, a
transformation that necessarily involves the emergence
RI QHZRUVLJQLÀFDQWO\LPSURYHGSURGXFWVRUVHUYLFHV
and/or the implementation of new productive or
managerial methods, namely innovations.
This chapter started with a reference to the valuecreation role of knowledge as source of innovation
and the central function that the latter performs in the
development of a market economy, a view articulated
in a path-breaking manner by Schumpeter (1943).
However, the knowledge that is available to a society at
a given point in time and the knowledge that is actually
involved in innovation have not historically been
identical magnitudes. Before the explosive development
of ICTs, information and knowledge were much more

costly to acquire and, in particular, to disseminate. The
consequence was that they were much less available to
enterprises and society at large, and therefore the pace
of innovation was slower: only a few people would
have the necessary knowledge, and decision-making
processes would be strongly hierarchical (which may
KDYH EHHQ WKH PRVW VRFLDOO\ HIÀFLHQW VROXWLRQ LQ DQ
environment of high cost of information). The link
between innovation and information remained at the
top socioeconomic layers and reached the mass of
HQWHUSULVHVRQO\DIWHUVLJQLÀFDQWGHOD\V:LWKWKHIDOOLQ
the cost of access to information the situation changes
radically. The possibility of innovating is open to
much wider strata of economic actors. Indeed, for
PDQ\ÀUPVLQQRYDWLRQEHFRPHVQRWDSRVVLELOLW\EXW
a necessity. When everyone can innovate everyone
must innovate, or risk being undercut by competitors.
Abundant information creates a pro-innovation force
by itself.
While in an environment of scarce, costly information
innovation tended to result more or less exclusively
from advances in technology embodied in material
capital (better machines), the abundance of information
makes innovation in intangibles (for example, brands
or business models) increasingly important, hence the
importance of innovation in business processes and
VWUXFWXUHV7KLVLVSDUWLFXODUO\YLVLEOHLQWKHÁDWWHQLQJ
of organizational hierarchies. As enterprises become
more aware of the importance of innovation for
their competitiveness, and the need to be proactive
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innovators, interactions among different categories
of employees and managers evolve. Information has
to be shared much more widely than in the past and
ICT-enabled business processes tend to generate
LQIRUPDWLRQÁRZVWKDWLJQRUHIRUPDOKLHUDUFKLHV
It is easy, almost trivial, to explain the many ways
in which adopting ICTs can improve business
performance, particularly by allowing companies to
operate differently and at lower costs, and also to bring
new products to the market. However, determining
ZLWK SUHFLVLRQ ZKDW LV JRLQJ WR EH WKH QHW ÀQDQFLDO
impact of particular ICT implementations, choosing
the links in the value chain where interventions could
yield better results and deciding on the sequencing and
pace of adoption are not necessarily equally simple
tasks. A decision to put in place e-business methods
at a particular point in the diagram in chart 4.2 may
require matching investments in skill acquisition,
business process re-engineering or communications.
All of those complements to ICTs represent additional
H[SHQVHEXWZLWKRXWWKHPHEXVLQHVVEHQHÀWVPD\QRW
materialize and the endeavour may worsen, rather than
LPSURYHWKHFRPSDQ\·VFRPSHWLWLYHVWDQFH
Research tends to support the concept that e-business
cannot be considered in isolation from other aspects of
business change.8$FRPPRQÀQGLQJLVWKDWWKHSRVLWLYH
effects of ICT use can include increased revenue and
market share, greater adaptability to market conditions,
shorter product development cycles, improved quality
RI DIWHUVDOHVDQGDVDUHVXOWJUHDWHUSURÀWDELOLW\$W
the same time, research indicates that companies that
complement their e-business projects with investments
WR HQKDQFH WKHLU ZRUNHUV· VNLOOV DQG WR IDFLOLWDWH
business process change are the ones that reap most
RI WKHEHQHÀWVRI HEXVLQHVV,QWKHDEVHQFHRI WKRVH
conditions, the impact of ICT on the performance of
HQWHUSULVHVWHQGVWREHVLJQLÀFDQWO\OHVV

Why ICT still matters for innovation
It has been argued that ICTs are now so widely prevalent
in developed economies that their adoption can no
longer be considered to be able to make a noticeable
difference in innovation-based competitive strategies.
According to this view, ICTs, like other “infrastructure”
technologies (such as electricity), would have become
essential for business operations and, at the same time,
irrelevant in terms of strategic advantage.9 81&7$'
data in chapter 1 of this Report show that approximately
two thirds of enterprises in developed countries have
DQLQWHUDFWLYHZHEVLWHDOWKRXJKWKHDYHUDJHÀJXUHIRU
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all the countries (including developing countries) for
which information is available is around 30 per cent.
2WKHU81&7$'GDWDLQWKHVDPHFKDSWHUVKRZKRZ
for the sampled countries only an average of 13.9 per
cent sell online and 22.5 per cent place orders via the
Internet. Therefore, it seems that any possible signs
of a “commoditization” of information technologies
are most likely not applicable to developing countries.
Furthermore, even in the context of an advanced
economy the effects of ICTs on innovation and hence
on competitiveness depend on the extent to which
the implementation of those technologies has led to
actual changes in business processes. Large variations
seem to persist in the modalities by which enterprises
incorporate ICTs into their competitive strategies,
including innovation-related activities. Another reason
for caution is that while the theoretical connections
EHWZHHQ LQQRYDWLRQ DQG ,&7V DUH QRW GLIÀFXOW
WR HVWDEOLVK WKHUH LV VRPH GLIÀFXOW\ LQ JDWKHULQJ
hard statistical information about how those two
phenomena interact in the real life of enterprises. The
statistical measurement of e-business is still in its early
stages of development, the notions involved are not
always homogeneously understood and technological
progress keeps moving the goalposts.
Changing the innovation paradigm
In spite of the above considerations, it can be argued
that there are fundamental differences between ICT
and other “infrastructure” technologies that make ICT
a force for change in production/exchange processes
and an accelerator of innovation. In fact, what seems to
be happening is that the contribution that ICT makes
to the competitiveness of enterprises is not decreasing;
on the contrary, the gap between the potential of ICT
and the value it delivers to organizations is actually
growing (Brown and Hagel, 2003). For example, in
D UHFHQW VXUYH\ RI  LQQRYDWLYH HQWHUSULVHV LQ (XURSH
around half of all innovations introduced in recent
years were ICT-enabled, and they seemed to be at least
not inferior to other innovations in terms of impact on
HQWHUSULVHSURÀWDELOLW\:KLOH,&7HQDEOHGLQQRYDWLRQV
were more visible with regard to process innovation
compared with product and service innovation, the
ODWWHU VHHPHG WR KDYH D JUHDWHU LPSDFW RQ SURÀWV
(Koellinger, 2005).
In this context it can be useful to refer to the concept
of techno-economic paradigm, according to which
a widespread set of related innovations, developed
in response to a particular cluster of technical
SUREOHPV DQG XVLQJ WKH VDPH VFLHQWLÀF SULQFLSOHV
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and organizational methods, provides the basis for
VFLHQWLÀFDQGSURGXFWLYHDFWLYLW\DWDSDUWLFXODUSRLQWLQ
time (Freeman and Perez, 1988). ICTs have profoundly
changed the techno-economic paradigm within
which innovation takes place today in developed and
more advanced developing countries. Prior to those
changes innovation revolved around concepts of
mass production, economies of scale and corporatedominated R&D. In the last three decades of the
20th century this has been replaced to a large extent
by an emphasis on economies of scope, exploiting
WKH EHQHÀWV RI  LQWHUFRQQHFWHG ÁH[LEOH SURGXFWLRQ
IDFLOLWLHVDQGJUHDWHUÁH[LELOLW\DQGGHFHQWUDOL]DWLRQRI 
R&D and development. Flexibility, interconnectedness
and collaboration rely on ICTs, which also play a
IXQGDPHQWDOUROHLQIDFLOLWDWLQJUHVHDUFKGLYHUVLÀFDWLRQ
and collaborative, interdisciplinary approaches.
Since the early 1990s, multinational corporations from
developed countries and increasingly some advanced
developing countries have increased their cross-border
LQYHVWPHQW LQ WKH ÀHOG RI  5 ' LQFOXGLQJ LQ 5 '
facilities located in developing countries. For example,
table 4.1, which is taken from a report published by
Booz Allen Hamilton (2005), lists the top 10 global
companies by R&D expenditure in 2004 and shows
how practically all of them have established research
facilities in developing countries. Those investments
KDYHDFTXLUHGDJUHDWHUVLJQLÀFDQFHWKDQWKDWRI WKHLU

previous role as mere agents of transfer of technology
to the local market, becoming the locus of technology
development for local, regional and increasingly global
markets. The fast-moving integration of those research
activities has given rise to the emergence of global
R&D networks (Serapio and Hayashi, 2004).
ICTs also enable faster cross-border knowledge
dissemination, particularly within transnational
corporations, but also by facilitating networking and
partnering among smaller players. By investing in ICTs
enterprises improve their capacity to combine disparate
technologies in new applications. This is important not
RQO\ IURP WKH SRLQW RI  YLHZ RI  HQVXULQJ WKDW ÀUPV
achieve an adequate spread of internal technological
undertakings but also from the point of view of the
need to engage in R&D partnerships. In that regard,
WKHPDMRUEHQHÀWRI DGRSWLQJ,&7VPD\QRWQHFHVVDULO\
derive from the technology per se but from its potential
to facilitate technological recombination and change.
The relative decline of economies of scale as the
massively dominant factor of
competitiveness
SURYLGHV DQRWKHU MXVWLÀFDWLRQ IRU WKH UROH RI  ,&7 LQ
the emergence of a new innovation paradigm. Product
specialization, which through mass production
generates competitive advantage, can be complemented
in terms of competitive strategies by product or market
GLYHUVLÀFDWLRQZKLFKSODFHVDSUHPLXPRQWKHQRWLRQV

Table 4.1
Geographical distribution of R&D facilities of the top ten R&D companies in 2004
Company

Home country

Locations of R&D facilities

Newest locations

Microsoft

United States

United States (3), China, India, United Kingdom

India

3¿]HU

United States

Unites States (5), Canada, China (planned),
France, Japan

China

Ford

United States

United States, Germany

Germany

DaimlerChrysler

Germany

Germany (4), United States (4), China, India,
Japan

China, Japan

Toyota

Japan

United States (2), Europe (2), Australia, Thailand Thailand

General Motors

United States

FHQWUHVLQFOXGLQJLQ$XVWUDOLD%UD]LO&KLQD
Germany (planned), Republic of Korea, Mexico,
Sweden (planned), United States

Germany, Sweden

Siemens

Germany

150 centres in 30 countries (15 per cent in
Germany)

China, India, Russian Federation

Matsushita Electric

Japan

10 sites in the United States and centres in
Canada, China, Europe and Malaysia

China

IBM

United States

United States (4), China, India, Israel, Japan,
6ZLW]HUODQG

India

Johnson & Johnson

United States

$XVWUDOLD%HOJLXP%UD]LO&DQDGD&KLQD
)UDQFH6SDLQ6ZLW]HUODQG8QLWHG.LQJGRP
United States

United States

Source: %RR]$OOHQ+DPLOWRQ  
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RI ÁH[LELOLW\FXVWRPL]DWLRQDQGDGDSWDELOLW\IRUZKLFK
,&7VDUHSDUWLFXODUO\ÀWWHG
Much as the capital goods sector provided the means by
which innovation moved across sectors and industries in
earlier innovation waves based on the steam engine and
HOHFWULÀFDWLRQ,&7VDUHSOD\LQJDFUXFLDOWUDQVPLVVLRQ
role in the new innovation paradigm. But, instead
of being a mere instrument for the transmission of
knowledge about how to apply technology to various
ÀHOGV RI  DFWLYLW\ ,&7V IDFLOLWDWH WKH FRQQHFWLRQ RI 
GLIIHUHQWÀHOGVRI LQQRYDWLRQSRWHQWLDO LQVLGHWKHÀUP
or among members of value networks). This results in
broader scope for innovation.
The dominance of ICTs in the new innovation
SDUDGLJPDOVRLQÁXHQFHVWKHJHRJUDSKLFDOGLVWULEXWLRQ
of innovative activities and centres of excellence.
Companies that fully understand and implement ICTenabled strategies can become capable of participating
in geographically complex international networks
made possible by, among other factors, the new
combinations of activities, whose respective centres of
excellence may have been sited in distant locations. ICTintensive innovators can be effective in managing those
geographically dispersed networks, and in recombining
formerly distinct and distant learning processes. This
observation is mostly applicable to the manufactures
industries in general and more particularly the ICT
equipment sector, in which global learning networks
are a common consequence of participation in global
networks for the sourcing of technology – a case in
point being that of original equipment manufacturers
in Taiwan Province of China and in mainland China.
In this way, ICTs can be seen as the string that bundles
together three trends in innovation in the globalizing
economy that were sketched out in the preceding
paragraphs: the emergence of R&D networks that
ELQGVSHFLDOL]HGSROHVRI LQQRYDWLRQWKHGLYHUVLÀFDWLRQ
RI LQQRYDWLRQDFWLYLW\DWWKHOHYHORI WKHÀUPDQGWKH
HPHUJHQFHRI WHFKQRORJ\IRFXVHGLQWHUÀUPDOOLDQFHV
Some implications for developing countries
What does all this mean for developing countries?
(QWHUSULVHV LQ WKRVH FRXQWULHV IDFH SDUWLFXODUO\
GLIÀFXOW FRQGLWLRQV LQ WKHLU LQQRYDWLRQ DFWLYLWLHV
Major constraints include the following: in most cases
WKH\ FDQQRW UHO\ RQ D VWURQJ ORFDO VFLHQWLÀF UHVHDUFK
FRPPXQLW\WKH\KDYHWREHDEOHWRPDNHDSURÀWZKLOH
operating in narrow, low-income markets; and they
lack the funds to support in-house R&D activities, with
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OLWWOHRUQRYHQWXUHFDSLWDOUHDG\WRÀQDQFHLQQRYDWLRQV
Clearly, ICTs do not provide immediate responses to
those problems. However, some of the features of
the ICT-led innovation paradigm that were discussed
above could help create a more innovation-friendly
environment in developing countries.
,QWKHÀUVWSODFHWKHUHGXFWLRQLQWKHFRVWRI DFFHVVLQJ
and processing information and knowledge can help
UHGXFH WKH FRVW RI  JHQHUDWLQJ WKH ORFDO VFLHQWLÀF
EDVH RI  LQQRYDWLRQ ,&7V· VLJQLÀFDQW HQKDQFHPHQW
RI  VFLHQWLÀFFRQWHQW DFFHVVLELOLW\ VKRXOG QRW EH
underestimated. The means for those involved in
5 ' LQ ORFDWLRQV DZD\ IURP WKH OHDGLQJ VFLHQWLÀF
centres to remain abreast of the latest developments
LQDQ\SDUWLFXODUÀHOGRI VWXG\DUHWRGD\YDVWO\VXSHULRU
and cheaper than they were just two decades ago. In
addition to providing easier access to the outputs of
VFLHQWLÀF UHVHDUFK ,&7V DUH JHQHUDWLQJ VWRFNLQJ DQG
enabling the manipulation of enormous databases that,
by themselves, represent an opportunity for accelerated
progress in natural and social sciences. At the same
time, one should bear in mind that the generation and
the accumulation of knowledge constitute complex
social process whose success is not determined merely
by the material availability of information. The tacit
component of knowledge remains much less amenable
WRWUDQVIHUWKURXJK,&7VWKDQLWVFRGLÀHGRQH+LVWRU\
institutions, and even the physical and geographical
conditions in which enterprises in developing countries
RSHUDWHKDYHDFRQVLGHUDEOHLQÁXHQFHRQWKHLUFDSDFLW\
to move from acquiring information to learning.
2YHU D VKRUWHU WLPHVSDQ WKH ,&7IDFLOLWDWHG WUHQG
WRZDUGV GHFHQWUDOL]DWLRQ DQG GLYHUVLÀFDWLRQ RI 
UHVHDUFKDQGLQQRYDWLRQFDQEHQHÀWWKRVHGHYHORSLQJ
countries where there is already some innovative
activity by facilitating their integration into global
learning networks and technology-based alliances.
As technological change accelerates, competitive
pressures force companies to augment their knowledge
and capabilities. An increasingly important way to
do that is to use “open innovation”, a term that
describes how even companies that are leaders in their
ÀHOG PXVW FRPSOHPHQW WKHLU LQKRXVH 5 ' HIIRUWV
with technologies developed by others, and open
up their own technological knowledge to outsiders
(Chesbrough, 2003). Traditional, inward-oriented
technological capacity-building efforts tend to be
complemented or even replaced with more outwardlooking strategies that rely on the output of networks
of universities, joint ventures, start-ups, suppliers and
even competitors. This often results in technologybased alliances, which are being more and more used
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as instruments of learning.10 In addition to providing
a fundamental means of cooperation in R&D within
alliances, ICTs themselves are among the technologies
that are more frequently the subject of technologybased alliances.
Technology-based alliances are increasingly important
means of facilitating cross-border technology and
know-how transfer. In 2000 estimates of R&D activity
that were based on the number of patents indicated that
only about 10 per cent of the technology development
work of transnational corporations was done away
from their home country, and only about 1 per cent
was taking place in the developing countries (Archibugi
DQG ,DPPDULQR    0RUH UHFHQWO\ 81&7$'
(2005) indicated that the share of developed countries
in R&D expenditure had fallen from 97 per cent in
1991 to 91 per cent in 2002, while that of developing
Asia had risen from 2 per cent to 6 per cent. According
WR 1DUXOD DQG 6DGRZVNL   RYHU  SHU FHQW RI 
the technology partnerships they studied were between
developed countries. The partnerships undertaken by
ÀUPV IURP GHYHORSLQJ FRXQWULHV ZHUH VLJQHG DOPRVW
H[FOXVLYHO\ZLWKÀUPVIURPGHYHORSHGFRXQWULHV7KH
countries most actively engaged in those agreements are
WKH(DVW$VLDQQHZO\LQGXVWULDOL]LQJFRXQWULHVWRJHWKHU
ZLWKVHYHUDOHFRQRPLHVLQ&HQWUDODQG(DVWHUQ(XURSH
7KHSDUWLFLSDWLRQRI $IULFDQÀUPVZDVQHJOLJLEOH11
2QWKHRWKHUKDQG81&7$'  IRXQGWKDW5 '
was internationalizing rapidly and that between 1993
DQG  WKH 5 ' H[SHQGLWXUH RI  IRUHLJQ DIÀOLDWHV
worldwide increased from an estimated $30 billion to
$67 billion (or from 10 per cent to 16 per cent of global
business R&D). While the rise was relatively modest
LQGHYHORSHGKRVWFRXQWULHVLWZDVTXLWHVLJQLÀFDQWLQ
GHYHORSLQJFRXQWULHVWKHVKDUHRI IRUHLJQDIÀOLDWHVLQ
business R&D in the developing world increased from
2 per cent to 18 per cent between 1996 and 2002.
81&7$'   DOVR LQGLFDWHG WKDW WKH UHSRUWHG
increase in the internationalization of R&D was
affecting developing countries in a very uneven way,
with developing Asia as the most dynamic recipient by
far. The case of the R&D facilities established in India
by a number of leading foreign companies suggests
some factors that, over and above the lower salaries of
scientists and engineers, may account for the decisions
to engage in ICT innovation activities in developing
countries. Such factors are often considered to include
WKH H[LVWHQFH RI  JRRGTXDOLW\ VFLHQWLÀF DQG WHFKQLFDO
universities, which in turn results in the availability of a
VXIÀFLHQWQXPEHURI VFLHQFHDQGHQJLQHHULQJJUDGXDWHV
and the pre-existence of a tissue of commercial and

academic entities that are relevant to the relevant area
of work.
The interplay of the factors that have made possible
the emergence of ICT R&D poles in some developing
countries is a complex one. Archibugi and Pietrobelli
(2002) suggest that the arrival of a leading foreign
WHFKQRORJ\ÀUPPD\´JHQHUDWHH[WHUQDOLWLHVDQGLQGXFH
the public sector to give prominence to associated
Faculties and other public research centres”. They
quote as an example the R&D facility established by
Texas Instruments in Bangalore as long ago as 1985,
which specialized in design circuits. While it is not
possible to ascertain whether the specialized ICT hub
that currently exists in Bangalore would have developed
irrespective of that decision, it seems clear that the
ODUJHQXPEHURI ,&7ÀUPVWKDWKDYHEHHQFUHDWHGDQG
developed there would not have emerged without active
public support policies for the ICT sector, particularly
those that relate to the generation of a large pool of
TXDOLÀHGHQJLQHHUV
,&7VDOVRIDFLOLWDWHDQGLQÁXHQFHWKHORFDWLRQGHFLVLRQV
in relation to R&D activities of enterprises from
developing countries, which may sometimes choose to
locate some facilities in developed countries. This may
be done in order to facilitate the absorption of best
practice and its transfer to the home country production
sites. For example, according to Serapio and Dalton
 ÀUPVIURPWKH5HSXEOLFRI .RUHDRZQHGPRUH
5 ' IDFLOLWLHV LQ WKH 8QLWHG 6WDWHV WKDQ FRPSDQLHV
from several developed countries with economies of
comparable size. Those facilities were mainly operating
LQWKHÀHOGRI ,&7V0RUHUHFHQWO\81&7$'  
reported that the foreign R&D activities of developing
FRXQWU\ 71&V ZHUH JURZLQJ UDSLGO\ 7KDW WUHQG LV
driven by the need to access advanced technologies
and to adapt products to major export markets. Some
RI  WKRVH 71&V DUH WDUJHWLQJ WKH NQRZOHGJH EDVH RI 
developed countries, while others are setting up R&D
units in other developing economies.
Open innovation approaches
2SHQ VRXUFH VRIWZDUH UHSUHVHQWV DQ LQQRYDWLRQ
oriented form of ICT-focused collaboration that
is of increasing interest to enterprises in developing
countries. In this case, ICTs provide not only the
origin of the conceptual framework for a new mode
of production and dissemination of knowledge and
innovation, but also the main tools through which that
framework can be put into operation.
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2SHQVRXUFHVRIWZDUHZKLFKFRQVLVWVRI FROODERUDWLYH
projects involving people located around the world
and who, had it not been for the Internet, would never
have had an opportunity to pool their knowledge, is
one of the major examples of Internet-driven social
and economic change. Free and open source software
)266 SURYLGHVWKHPRVWYLVLEOHPRGHORI WKDWWUHQG
A discussion of the economic rationale for the open
source software model and the advantages it offers
from the point of view of developing countries is to
EHIRXQGLQ81&7$'  
:LWK UHJDUG WR LQQRYDWLRQ )266 JLYHV GHYHORSLQJ
FRXQWULHV WKH RSSRUWXQLW\ WR EHQHÀW LQ D QXPEHU RI 
ZD\V ,Q WKH ÀUVW SODFH WKDQNV WR )266 VRIWZDUH
developers are able to enhance their skills and to
improve more easily on ICT (software)-based business
PRGHOV 3DUWLFLSDWLRQ LQ )266 SURMHFWV IDFLOLWDWHV WKH
creation and consolidation of local pools of expertise
in ICTs, and given the low barriers to access to that
software, enables the emergence of new ICT-related
business activities. This may result in the launching of
new (innovative) products or services, geared to the
VSHFLÀFQHHGVRI ORFDOGHPDQGWKDWPD\QRWKDYHEHHQ
possible with proprietary software.
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to be innovative and stay competitive. They have to be
able to integrate and exploit external knowledge and
skills (Chesbrough, 2003). ICTs are used to integrate
the originally highly dispersed information and
capabilities in a trial process from which innovation
emerges. This is as valid for the individual enterprise
as for cooperative networks of enterprises organized
online. This open cooperation process of production
can take place on a volunteer basis, with the end product
being made available to everyone at no cost (such as
Wikipedia). Alternatively, some form of compensation
may be demanded by contributors and the end product
may be used in a commercial operation.

The approach followed in the implementation of open
VRXUFHVRIWZDUHSURMHFWVLVQRZEHLQJDSSOLHGLQÀHOGV
outside software development. In the case of open
source software, individuals cooperate on line with
their peers in the production of software that is openly
available to anyone who is interested in carrying the
work further. The same model of on line collaboration
can be applied to any business model in which the end
product consists of information.

2SHQLQQRYDWLRQLVUHODWHGWRWKHLGHDWKDWFRPSHWHQW
users should be integrated into the innovation process
(von Hippel, 2005). This refers to the trend for
users (whether enterprises or consumers) to develop
themselves the product or service they need and then
freely release their innovation, as opposed to the
traditional, manufacturer-centred approach whereby
D PDQXIDFWXUHU LGHQWLÀHV WKH XVHUV· QHHGV GHYHORSV
WKH SURGXFWV DQG SURÀWV IURP VHOOLQJ WKHP 8VHU
LQQRYDWLRQLVFRPPRQLQPDQ\ÀHOGVIURPVFLHQWLÀF
instruments to computer applications (for example, ePDLO  RU VSRUWV HTXLSPHQW YRQ +LSSHO   8VHUV
tend to innovate collaboratively in communities, a
process rendered much more effective by the Internet.
They also tend to grant free access to their innovation
because often it does not make sense to protect it.
Their major motivation for innovating is the improved
usefulness of the product, which can be enhanced
even further if other users have access to it so that
they can improve on it. In many cases, their reputation
as a skilled user-developer also matters strongly to
them. The innovativeness of the results of the process
can be so great that some suppliers may even decide
to concentrate exclusively on manufacturing, giving
up all product development and limiting themselves
to downloading user-developed designs from user
community websites. As an example, von Hippel (2005)
PHQWLRQV FDVHV LQ ÀHOGV DV GLIIHUHQW DV NLWHVXUÀQJ
equipment, spine-surgery devices and toys. It is clear
WKDW WKH VRFLDO EHQHÀWV RI  XVHUOHG LQQRYDWLRQ ZRXOG
EH VLJQLÀFDQWO\ UHGXFHG ZLWKRXW ,&7V WKDW SURYLGH
users with strong computing capabilities needed for
product design at a reasonable cost, as well as fast,
cheap and far-reaching means for collaboration in
XVHUV·FRPPXQLWLHV

The open approach to innovation is based on the notion
that as knowledge becomes more widely available and
increasingly varied in sources and content, companies
cannot limit themselves to their own research in order

The growing reliance by online media on “usergenerated content” and the emerging phenomenon
of “crowdsourcing”, whereby the Internet is used to
LQYROYH LQWHUHVWHG LQGLYLGXDOV LQ WKH GHÀQLWLRQ DQG

)266 DOVR UHGXFHV WKH FRVW RI  DFFHVV WR ,&7V
although it should be stressed that cost considerations
DUHQRWWKHSULPDU\DGYDQWDJHRI WKH)266PRGHOIRU
developing countries.12 Since ICTs, as discussed above,
are powerful enablers and accelerators of innovation,
)266FDQSOD\DFUXFLDOUROHLQLPSURYLQJLQQRYDWLRQLQ
developing countries by supporting the accumulation
DQG GLVVHPLQDWLRQ RI  NQRZOHGJH $V )266 XVHV
open standards, it provides all economic actors with
access to this key technology on equal terms. This
works against the emergence of monopolies, favours
technological diversity and promotes the emergence of
new innovative business models.
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GHYHORSPHQWRI QHZSURGXFWVRULQWKHLGHQWLÀFDWLRQ
of a solution for a particular problem, are similar
manifestations of the capacity of ICTs to democratize
innovation processes.
2WKHUEXVLQHVVPRGHOVKDYHEHHQGHYHORSHGIRUXVLQJ
the Internet to harness the resources of large pools
RI LQGLYLGXDOVRUÀUPVLQRUGHUWRDGGUHVVLQQRYDWLRQ
SUREOHPVLQDQRSHQFRQWH[W7KLVLQFOXGHV1LQH6LJPD
com, which claims to have access to a global network
of 1.5 million experts. According to the company, 60
per cent of the experts come from companies, 30 per
cent are academic researchers and the remaining 10
per cent are with research laboratories, either publicly
or industry-funded. Since those experts are free to
forward the request for a solution to an innovation
problem to other experts they know, as much as 40
per cent of solutions provided come from experts
WKDWZHUHQRWRULJLQDOO\FRQWDFWHGE\1LQH6LJPD7KH
company reports that solutions have been provided
by sources in a number of developing and transition
countries, including Bulgaria, China, India, the Russian
Federation, the Syrian Arab Republic and Yemen.14
Another example is Yourencore.com, which matches
demand from companies looking for expertise
UHJDUGLQJDSDUWLFXODUVFLHQWLÀFRUHQJLQHHULQJSUREOHP
with supply of expertise from retired scientists and
engineers who can thus earn extra income while
ZRUNLQJ DFFRUGLQJ WR WKHLU RZQ ÁH[LEOH VFKHGXOH
and staying intellectually active in their preferred
SURIHVVLRQDOÀHOG

Based in India, Ideawicket.com has recently launched
DQ ´2SHQ ,QQRYDWLRQ 3RUWDOµ ZKLFK SURYLGHV D
platform for individual innovators and corporations to
exchange their innovation resources and requirements.
Innovators are also able to give visibility to their
creations and eventually make them available to
interested enterprises.
A similar concept with a developing country
LQYROYHPHQW LV WKH 2SHQ%XVLQHVV SURMHFW ODXQFKHG
MRLQWO\E\&UHDWLYH&RPPRQV8.&UHDWLYH&RPPRQV
South Africa and the Centre for Technology and
Society at the FGV Law School in Rio de Janeiro,
Brazil.15 7KH\ GHVFULEH 2SHQ%XVLQHVV DV D ´SODWIRUP
WRVKDUHDQGGHYHORSLQQRYDWLYH2SHQ%XVLQHVVLGHDV
entrepreneurial ideas which are built around openness,
free services and free access”.
Box 4.2 gives two concrete examples of how this
NLQG RI  WRRO FDQ EH XVHG WR LQFUHDVH WKH HIÀFLHQF\
of innovation activities even in companies that were
well known as highly successful innovators in the preInternet paradigm.
2SHQ DSSURDFKHV WR LQQRYDWLRQ FDQ WDNH GLIIHUHQW
forms. In some cases they may consist in a form
RI  RXWVRXUFLQJ RI  SDUW RU DOO RI  D FRPSDQ\·V 5 '
Contracts and market conditions are the fundamental
factors governing such projects. ICTs are helpful,
but not necessarily crucial. In other cases, enterprises
may go for a closer cooperative arrangement where
reciprocity, long-term strategic considerations and

Box 4.1
The experience of InnoCentive
“Crowdsourcing” may be considered to be conceptually close to the business model of InnoCentive, an e-business venture that was
ODXQFKHGLQE\WKH86EDVHGPXOWLQDWLRQDOSKDUPDFHXWLFDOFRPSDQ\(OL/LOO\,QQR&HQWLYHXVHVWKH,QWHUQHWWRKHOS¿UPV¿QGVFLHQWL¿F
and technical expertise that they can use to meet innovation challenges. The “seeker” companies (which include very large transnational
corporations) post on InnoCentive’s website information about the problem they are trying to solve. Any participant in the network can attempt
to provide a solution – for which they can be paid anything between $10,000 and $100,000. The occupations of the people who are providing
these solutions cover a very broad spectrum, from people without formal expertise to scientists or engineers whose formal occupations
do not fully satisfy their intellectual curiosity, or whose career paths have taken them far from their preferred domain of engagement, or
RWKHUVZKRDUHLQWHUHVWHGLQWKHFKDOOHQJHRISXWWLQJWKHLUVSHFLDOL]DWLRQ VD\LQSK\VLFV WRXVHLQD¿HOGRXWVLGHLWVFRQYHQWLRQDODSSOLFDWLRQ
ELRWHFKQRORJ\ &RPSDQLHVDFWLYHLQDFRPSOHWHO\GLIIHUHQW¿HOGFDQDOVRSURYLGHLQQRYDWLYHVROXWLRQVWRWKH³VHHNHU´SUREOHPDPDNHURI
WRRWKZKLWHQHUFDQEHQH¿WIURPWKHH[SHULHQFHRIDODXQGU\SURGXFWPDNHUDQGSRO\PHUVXVHGLQWKHVHPLFRQGXFWRULQGXVWU\FDQKHOSD
maker of wrinkle-free shirts. InnoCentive is active in a number of developing and transition countries, including China, India and the Russian
Federation. China in particular, where InnoCentive has established partnerships with 26 academic institutions, now represents over 30 per
cent of the company’s source of “solver” competition. The advantages of the participation of Chinese scientists in schemes such as these
DUHQRWPHUHO\¿QDQFLDOVLQFHLWDOORZVWKHPWRJDLQH[SRVXUHWRDQGDQXQGHUVWDQGLQJRIWKHSUREOHPVDQGPHWKRGRORJLHVRILQWHUQDWLRQDO
companies in a wide range of industries.13
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partnership are the keys. ICT-enabled cooperation
becomes an important element in that case. Finally,
taking the approach one step further they can go for
what one could describe as “open access” innovation,
DORQJWKHFRQFHSWXDOOLQHVRI WKH)266PRGHO,QWKDW
case, innovation is the work of networks involving
enterprises, users and eventually other stakeholders.
Transparency, reputation and trust are the keystone
concepts and ICTs are indispensable for the
implementation of such projects.

the resources invested in the generation of knowledge
to protect that knowledge. The next section looks at
how Governments can shape their e-business and ICT
policies so that their interaction results in faster, more
development-relevant innovation.

The emergence of an ICT-based paradigm of
innovation makes it advisable to gear government
LQWHUYHQWLRQWRWKHSURPRWLRQRI FURVVÀUPDQGFURVV
ERUGHU NQRZOHGJH ÁRZV LW EHLQJ DVVXPHG WKDW ÀUPV
follow the model of a continually interactive search
for better methods and improved products, and hence
D 6FKXPSHWHULDQ VHDUFK IRU KLJKHU SURÀWV WKURXJK
experimental innovation. This could be more socially
HIÀFLHQWSDUWLFXODUO\IURPWKHVWDQGSRLQWRI GHYHORSLQJ
countries than the more traditional approach of
protecting the exclusive right of the private owners of

While e-business is approaching maturity status as
an operational technique and there is no controversy
about the role of ICTs in recent business innovation
waves, the recognition at the policy level of the need
to simultaneously consider e-business and innovation
issues is recent and incomplete, and to a large extent
led by developed countries. As developing countries
DGDSWWKHLUQDWLRQDOLQQRYDWLRQV\VWHPVWREHQHÀWIURP
the dynamic interplay between ICT use by enterprises
and innovation-led competitiveness policies they need
to be aware of available experience in this regard and

C. Maximizing synergies between
e-business and innovation policies

Box 4.2
Use of open innovation by Procter and Gamble and Nokia
In 2002, marketing executives at Procter and Gamble, a US-based consumer goods transnational corporation, came up with the idea that a
good way to make their potato crisps more enticing to customers would be to have text or images printed on them. When this turned out to be
rather challenging technically, the company did not use its extensive internal engineering resources to solve the problem. Instead, it exploited
the potential of global networking. A document detailing the technical challenge to be met was circulated throughout the company’s global
QHWZRUNVRILQGLYLGXDOVDQGLQVWLWXWLRQVWKHSXUSRVHEHLQJWR¿QGDQ\RQHZKRKDGDOUHDG\WKRXJKWDERXWWKHVDPHSUREOHP(YHQWXDOO\WKH\
found a small bakery in Bologna, Italy, run by a university professor who also manufactured baking equipment. He had invented an ink-jet
method for printing edible images on cakes and cookies, and this was rapidly adapted to print on potato crisps. Less than two years later the
product was launched and it was delivering high revenue growth to the division concerned.
Procter and Gamble has a long history of in-house generated innovative output. For more than a century the company had followed a
policy of heavy investment in internal R&D work. However, in 2000 it decided to radically change its innovation model, from its traditional
continuous internal innovation approach to a “connect & develop” model. The reason for this was that the company needed to accelerate its
innovation rate, which had stalled at a success rate of 35 per cent. This was considered to be a factor in the fall of its stock price. Since the
most successful innovation projects seemed to result from linking ideas across internal businesses, it seemed plausible that an increase in
the number of ideas coming from outside businesses would be equally productive. The target was to increase the rate of external innovation
to 50 per cent. This was to be done by connecting and collaborating with suppliers, scientists and entrepreneurs and systematically exploring
their business environment in search of innovation opportunities to which the company could apply its expertise and capacity. Through this
DSSURDFK5 'SURGXFWLYLW\LVVDLGWRKDYHLQFUHDVHGE\DERXWSHUFHQWLQWKH¿YH\HDUVWKDWIROORZHGDQGVRPHQHZSURGXFWVKDYH
been launched, for which some of the development was not done internally. In the words of Larry Huston, Procter & Gamble’s vice president
RILQQRYDWLRQDQGNQRZOHGJH³,WKDVFKDQJHGKRZZHGH¿QHWKHRUJDQL]DWLRQ:HKDYHSHRSOHRQRXU5 'VWDIIDQGXSWRPLOOLRQ
researchers working through our external networks. The line between the two is hard to draw.”16
Another example of an innovation network is the “Nokia Developer Operations” peer production system for software development operated
by the Finnish telecom equipment manufacturer. Nokia has created an electronic platform on the Internet that allows about 2.5 million users
to obtain any kind of technical information about Nokia products that they may need in order to develop new solutions. This turns users into
partners of the company. This network of users is actually integrating Nokia into a broader open source community, which makes it easier for
the company to spot users’ changing needs and tastes and to innovate in response. Nokia partners with large and small corporations and
asks them to join the network.17
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DGDSW WKH OHVVRQV IURP LW WR WKHLU VSHFLÀF QHHGV DQG
concerns. This section will present the main lines of
convergence of e-business and innovation policies, and
identify best-practice examples that may be relevant
and transferable to developing countries.
Emerging approaches to innovation policy:
integrating e-business
Innovation policy aims at increasing the amount and
enhancing the effectiveness of innovative activity
E\ HQWHUSULVHV $V GLVFXVVHG DERYH EURDGO\ GHÀQHG
innovative activity not only includes the creation,
adaptation or adoption of new or improved products
or services, but also refers to many other valuecreation processes. Therefore, innovation policy needs
to consider not only strictly technological innovation
but also organizational (new working methods) and
presentational (design and marketing) innovation.
Given the strong links between ICT use by enterprises,
competitiveness and innovation, it is clear that
HQWHUSULVHVQHHGWRDOLJQSROLFLHVLQWKRVHÀHOGV
In practice, the integration of policies to promote ICT
use by enterprises within general innovation policies
still has some way to go in most countries. Two broad
FDWHJRULHVRI DSSURDFKFDQEHLGHQWLÀHGLQWKLVUHJDUG$
UHODWLYHO\VPDOOQXPEHURI FRXQWULHVPRVWO\LQ1RUWKHUQ
(XURSH KDYH DGRSWHG DQ DSSURDFK WR LQQRYDWLRQ
policy that sees it as a cross-cutting issue that must be
included in the policies of individual agencies, together
with ICT and e-business policies. This often leads to
a reduction in the number of independent initiatives
undertaken by individual agencies and ministries. A
second, more common approach still sees innovation
DVDGXDOSKHQRPHQRQ2QWKHRQHKDQGLWLVSHUFHLYHG
as being the result of R&D processes, support for
which is in the hands of agencies dealing with research
DQGHGXFDWLRQ2QWKHRWKHUKDQGLWLVDOVRFRQVLGHUHG
to be a tool for the enhancement of competitiveness
DQG60(PRGHUQL]DWLRQDQGWKLVDVSHFWRI LQQRYDWLRQ
is handled by ministries in the sphere of economics,
industry and trade. In this approach, programmes to
support innovation may include e-business as one
issue among others to be dealt with. The instruments
used, however, may not be too different from the
ones chosen by policymakers who focus primarily on
e-business as an innovation driver. This is particularly
WUXHLQWKHFDVHRI 60(WDUJHWLQJSURJUDPPHVVLQFH
for this group of enterprises adapting to the changes in
the competitive environment that have been brought
about by e-business is probably the priority innovation
strategy.

While the links between the policy framework of
innovation and that of e-business policymaking are
becoming stronger in a growing number of countries,
the range of policy interventions and actors remains
wide, particularly since different levels of Governments
and quasi-governmental agencies see innovation,
competitiveness, e-business and/or entrepreneurship
support as crucial to their development objectives.
From the substantive point of view, the differentiation
between ICT/e-business policies on the one hand
and innovation policies on the other remains visible
with regard to several important dimensions of
the problems in question. For instance, standard
innovation indicators are not frequently considered
relevant to efforts to benchmark the development of
WKH ´LQIRUPDWLRQ VRFLHW\µ 2Q WKH RWKHU KDQG LW LV
common to see e-business promotion plans that lack
an explicit reference to innovation as an objective,
even though different forms of innovation represent
the core goal of those plans. In practice, this results
in e-business measures that are implemented at the
operational level by the same ministries or agencies as
innovation measures, ones that address the same target
population and share policy instruments, but lack a clear
common conceptual framework and formal feedback
mechanisms, and waste opportunities for synergies.
The importance of integration and coordination of
policies from different ministries and at different levels
must be stressed. Since e-business affects many sectors
and processes, an integrated approach to the issues is
more likely to produce practical results than a piecemeal
one. A way to seek coordination can be to bind together
all instruments for ICT use promotion and innovation
support in one single public sector ministry. However,
that does not always produce optimal results in terms of
integration. A way to improve that is to bring together
LQSROLF\IRUPXODWLRQDOOGLIIHUHQWVWDNHKROGHUV8SWR
three levels of policymaking can be distinguished in
WKLV ÀHOG 2QH LQFOXGHV GHFLVLRQ PDNHUV LQ QDWLRQDO
ministries and agencies. A second level is formed by
entities such as internal agency working groups, interagency commissions and the like. The third level
involves different ICT user groups. While the clear
distinction between the policy and the operational
levels should be maintained, the involvement of all
those stakeholders is necessary, and there should
be channels to ensure a reasonable balance between
top-down and bottom-up policymaking. It is also
important to support networking across sectors and
across innovation themes.
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Adapting best practice in e-business and
innovation promotion
There is a major opportunity for developing countries
WR OHDUQ IURP EHVW SUDFWLFH LQ WKH ÀHOG RI  SXEOLF
support related to e-business and innovation. They
should explore some of the existing mechanisms
of governance and weigh up the pros and cons of
pursuing national, regional and local agendas and also
exploring alternative ways to distribute public, private
or public/private responsibilities for implementation.
7KH ÀUVW LVVXH WR FRQVLGHU LV WKH LQWHJUDWLRQ RI  WKH
institutional frameworks of innovation and e-business
policymaking. In that regard, many of the developed
FRXQWULHV SDUWLFXODUO\ LQ (XURSH KDYH HQWUXVWHG
overall policymaking for innovation and e-business to
the same organizations. However, this does not imply
that policies are necessarily coordinated. Interestingly,
ZKHQRQHFRQVLGHUVWKHFDVHRI WKH(XURSHDQ8QLRQLW
is noticeable that among the newer member States the
dominant trend is to give institutional pre-eminence (in
the form dedicated ministries or commissions) to the
issues of ICTs, the Information Society or e-business,
ZKLOHLQWKHROGHUPHPEHU6WDWHV²WKH(8²WKRVH
matters are more likely to be placed in the hands of the
LQVWLWXWLRQVJHQHUDOO\LQFKDUJHRI LQQRYDWLRQVFLHQWLÀF
R&D and industry.
1RUZD\DQG,FHODQGDUHH[DPSOHVRI FRXQWULHVLQZKLFK
two different ministries are involved in those matters
LQ 1RUZD\ WKH PLQLVWULHV RI  WUDGH DQG LQGXVWU\ DQG
of education and research; in Iceland the ministries
of education, science and culture and of industry
and commerce). In other countries innovation and
e-business policies are addressed in parallel. This is
WKH FDVH RI  WKH 1HWKHUODQGV ZKHUH WKH 0LQLVWU\ RI 
(FRQRPLF $IIDLUV KDV UHVSRQVLELOLW\ IRU ERWK SROLF\
types, but e-business issues are delegated to an external
agency, while other ministries are also involved. This
does not, however, ensure policy coordination and the
linkage of innovation and e-business policies. As a
response to the challenge of integrated governance an
Interdepartmental Committee for Science, Innovation
and Informatics (CWTI) has been to created to prepare
the overall policy strategies on science, research,
technology and innovation policy.
An example that has been regarded as representing
best practice, addressing both the innovation and the
ICT policy areas is the Italian Action Plan for ICT
,QQRYDWLRQ LQ (QWHUSULVHV ZKLFK ZDV ODXQFKHG LQ
2003 by the Ministry for Innovation and Technologies
and the Ministry for Productive Activities. In addition
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to questions of ICT and innovation, the Plan dealt
with other elements that play a role in improving
the development potential of enterprises, such as
education and training, R&D and entrepreneurship.
It also included a consultative e-business committee
composed of representatives of academia, business
DVVRFLDWLRQVÀQDQFLDOLQVWLWXWLRQVDQGWUDGHXQLRQV
Malaysia, a leading performer in terms of innovation
and e-business adoption among developing countries,
provides an example of efforts to integrate ICT and
innovation policymaking. ICT policy-making was
WUDQVIHUUHG IURP WKH IRUPHU 0LQLVWU\ RI  (QHUJ\
Communication and Multimedia to the Ministry
RI  6FLHQFH 7HFKQRORJ\ DQG ,QQRYDWLRQ 0267, 
0267,·V PLVVLRQ VWDWHPHQW UHDGV DV IROORZV
“harnessing Science, Technology and Innovation (STI)
and human capital to value-add the agricultural and
industrial sectors and to develop the new economy,
particularly through information and communications
technology (ICT), and biotechnology”.18 Thus, ICT
policy is conceived as an integral part of STI policies.
$PRQJ RWKHU DVSHFWV RI  ,&7 SROLF\PDNLQJ 0267,
is responsible for the formulation and implementation
of national policy on ICT and the encouragement of
R&D and commercialization in ICT.
The case of Mexico illustrates a different approach
to the relationship between innovation and ICT
policymaking. In response to strong competition from
other developing countries, Mexico has undertaken
a number of initiatives to upgrade the innovative
potential of its economy. Many of those initiatives to
expand its science and technology base are undertaken
XQGHU WKH OHDGHUVKLS RI  WKH 1DWLRQDO &RXQFLO IRU
6FLHQFH DQG 7HFKQRORJ\ &21$&<7  DQ DJHQF\
that reports directly to the President of the Republic.
2WKHU JRYHUQPHQW DJHQFLHV DUH DOVR LPSOHPHQWLQJ
programmes to enhance the productivity and
competitiveness of the private sector, enhancement
being considered one of the strategic objectives
of the national development plan. Several of those
programmes relate to ICT and e-business issues. There
are several other ministries and agencies, in addition
WR&21$&<7WKDWKDYHUHVSRQVLELOLWLHVFRQQHFWHGWR
,&7SROLFLHV7KH\LQFOXGHWKH0LQLVWU\RI WKH(FRQRP\
the Ministry of Communications and Transport, the
0LQLVWU\RI (GXFDWLRQWKHGHYHORSPHQWEDQNDQGWKH
32 State governments.
The role of the State governments in the Mexican
case is an example of a situation that is found across
developing and developed countries. Regional and local
governments play an important role in implementing
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innovation and e-business policies, although in most
FRXQWULHV WKH ODUJHVW UROH LQ SROLF\ GHÀQLWLRQ DQG
coordination remains at the national level. Regional and
local levels of policy delivery often seem to be highly
relevant, as in most countries most enterprises are of
local or regional size and only relatively few operate at
the national level. Programmes commonly rely on local
or regional networks of stakeholders or communities
of practice for the delivery of support measures. While
PDQ\IDFWRUVLQÁXHQFHWKHDELOLW\RI ÀUPVWRLQQRYDWH
some of the most direct ones are often not easily
handled at the national level. Clusters, for example, are
a powerful instrument in innovation policies which is
normally managed at the regional level. This does not
mean that there is no role for policy at higher levels of
aggregation: the operation of clusters can be improved
WKURXJKQHWZRUNLQJWKHLGHQWLÀFDWLRQRI EHVWSUDFWLFH
DQG FRPPRQ OHDUQLQJ 1DWLRQDO IUDPHZRUNV SURYLGH
useful support for those aspects of innovation and ebusiness policies.
Major support instruments for e-business
innovation
,QQRYDWLRQ WDNHV SODFH SULPDULO\ ZLWKLQ ÀUPV 7KH
priority concern of Governments therefore is to
establish and implement sound innovation policies that
HQDEOH ÀUPV WR PD[LPL]H LQQRYDWLRQ $V PHQWLRQHG
in the introduction to this chapter, creating an
environment that facilitates innovation often requires
the addressing of a number of market failures that
may result in suboptimal levels of innovative activity
by the private sector. Those failures may relate to
WKH RSHUDWLRQ RI  PDUNHWV ÀQDQFLDO RU JRRGV DQG
services) or limit the presence of knowledge spillovers.
Instruments commonly used to address such problems
include the direct funding and subsidizing of R&D
activities, the provision of support for venture capital
funds, the facilitation of transfer of technology and
partnership networking mechanisms, incubators and
clusters, demand-side management, the provision
of data, analysis and studies, and the establishment
RI  FHQWUHV IRU GHPRQVWUDWLRQ DQG WHVWLQJ (EXVLQHVV
policy interventions are very frequently present in
most if not all of those categories of instruments. For
example, in R&D funding, public funding is frequently
granted for research in areas such as software, expert
V\VWHPV RU ,QWHUQHW WHFKQRORJLHV (EXVLQHVV LV DOVR
IUHTXHQWO\FKRVHQDVDÀHOGLQZKLFKPXOWLVWDNHKROGHU
partnerships
involving
enterprises,
business
associations, educational institutions and government
agencies aim at facilitating transfer of technology and
innovation.

Funding of R&D activities tends to be the innovation
policy instrument most frequently used. Technology
transfer, partnerships and networking are other policy
tools that are frequently used. Frequently, programmes
supporting e-business and innovation cover more than
one policy area in scope. Projects and funding for the
support of feasibility studies are also well represented,
possibly as a consequence of the ongoing experimental
nature of e-business and e-commerce development. Box
 SUHVHQWV VRPH H[DPSOHV RI  VSHFLÀF SURJUDPPHV
that link e-business and innovation.
In some cases policy interventions do not establish
a clear-cut distinction between e-business goals and
broader societal objectives such as the improvement of
e-skills, e-government initiatives or ICT infrastructure
and access issues. In that context, e-business is
sometimes perceived not so much as a policy area in
itself but as rather an instrument to achieve goals in
respect of a number of Information Society issues.
From the point of view of the relationship with
innovation policies, the traditional approach still tends
WRVHHHEXVLQHVVPRUHDVSDUWRI WKH,&7SROLF\ÀHOG
WKDQDVDFRPSRQHQWRI WKHLQQRYDWLRQSROLF\VHW2QH
reason for this is that ICT has been a major force for
change in many policy areas beyond innovation (health,
employment, security, education and so forth). In
practice, however, the application of policies that may
a priori be categorized as coming within the scope of
either innovation or e-business policy often results in
the development of responses to economic problems
WKDW LQYROYH D VXEMHFW FURVVLQJ IURP RQH SROLF\ ÀHOG
WR WKH RWKHU ,W LV LQFUHDVLQJO\ GLIÀFXOW WR HVWDEOLVK D
clear-cut distinction between those two cross-sectoral
groups of policies. As empirical evidence for the impact
of ICT and e-business on economic performance
mounts, the logic of reinforcing innovation policy by
incorporating e-business and ICT support policies
becomes stronger.
While it can be expected that e-business and innovation
policies will tend to become more closely integrated
in the medium and long term, it also clear that the
connection between e-business policies and general
ICT policies will remain stronger in many countries for
some time. A reason for this is that the implementation
of ICT and e-business investment by a company
or government agency may not translate into an
immediately noticeable improvement in their capacity
to innovate. In fact, the potential to transform business
operations may not even be the explicit policy objective
of ICT adoption, although in the end their application
PD\ JHQHUDWH YHU\ VLJQLÀFDQW LQQRYDWLRQV &RVW
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Box 4.3
Examples of programmes linking e-business and innovation
In Chile the Innova programme, which is coordinated by the Ministry of the Economy and involves several other ministries and agencies,
KDVWKHJHQHUDOREMHFWLYHRISURPRWLQJWHFKQRORJLFDOLQQRYDWLRQDQGLQFOXGHVVLJQL¿FDQW,&7DQGHEXVLQHVVFRPSRQHQWV7RJHWKHUZLWK
instruments addressing issues of infrastructure and access to ICT, the programme also provides incentives and technical support to help
HQWHUSULVHVXQGHUWDNHWKHSURFHVVRILQQRYDWLRQDQGRUJDQL]DWLRQDOFKDQJHWKDWLVQHHGHGWRVXFFHVVIXOO\DEVRUELQIRUPDWLRQWHFKQRORJ\DQG
develop innovative business models.19
“Webworks” is an Enterprise Ireland regional development scheme. It aims to expand existing clusters of technology-based companies in
order to achieve a critical mass in informatics, e-business, digital media or health sciences. This model gives preference to start-ups with
5 'FDSDELOLWLHVDQGDODUJHSRWHQWLDOIRUH[SRUWVDOHV$VSDUWRIFOXVWHUEXLOGLQJLWSURYLGHÀH[LEOHKLJKO\ZLUHGRI¿FHDFFRPPRGDWLRQDQG
management support.20
In Singapore, the Infocomm@SME programme of the Infocomm Development Authority explicitly aims at accelerating both the adoption
of ICTs and their innovative use by SMEs. Its action plan combines initiatives to facilitate ICT access and use by enterprises with other
LQVWUXPHQWVDLPHGDWXVLQJ,&7WRFDWDO\VHVHFWRUDOWUDQVIRUPDWLRQLQVSHFL¿FJURZWKVHFWRUVDVZHOODVZLWKSURJUDPPHVWDUJHWLQJ60(V
that can use ICT and e-business to improve their innovative performance and become role models for other enterprises.21
The United Kingdom’s ICT Carrier programme is an example of an initiative aimed at transferring ICT into UK engineering industries
and driving its uptake. This is a programme where the tool is ICTs but the objective is to “promote enterprise, innovation and increase
productivity”. Particular emphasis is placed on the integration of e-business and e-manufacturing into engineering industries and their
immediate supply chains.22

cutting, improving the relationship with customers or
many other straightforward business needs may be the
explicit reasons for e-business adoption. Sometimes
the objective can be of a more strategic nature, such
as driving and facilitating profound changes in the
organization.

$QRWKHU FRQVLGHUDWLRQ WKDW LV VSHFLÀF WR 60(V DQG
may require special efforts from innovation support
SROLFLHVFRQFHUQVWKHQHHGWRPDNHFOHDUWRWKH60(V
WKH UHOHYDQW EHQHÀWV WKDW D SDUWLFXODU LQWHUYHQWLRQ
GHOLYHUVWRWKHPDQGWKHVSHFLÀFPDQQHULQZKLFKWKHLU
competitive potential will be enhanced as a result of it.
7KHDPRXQWVLQYROYHGPD\EHVLJQLÀFDQW

Getting the SMEs on board

+HOSLQJ 60(V LGHQWLI\ KRZ LQQRYDWLQJ WKURXJK H
business can be actually done in their particular
environment can be a time-consuming and expensive
exercise that needs to be conducted in an individualized
PDQQHU3ROLFLHVVKRXOGDLPDWKHOSLQJ60(VLQWHJUDWH
ICT and e-business considerations as a fundamental
element of their enterprise development plans. This
means that programmes need to focus on what ICT
DQGHEXVLQHVVFDQGRWRVROYHUHDOSUREOHPVWKDW60(
managers can easily identify. An adequate outreach
strategy in that regard needs to make extensive use
of the language that enterprises understand best: the
ÀQDQFLDOSHUIRUPDQFHEHQFKPDUNVWKDWWKH\DUHXVHG
WR:KHQ60(VFDQPDNHDFOHDUFRQQHFWLRQEHWZHHQ
their performance benchmarks against those of their
competitors and their relative position in terms of ICT,
e-business use and innovation the vital importance
of the questions involved comes across to managers
immediately.

*LYHQ WKH KXJH ZHLJKW RI  60(V LQ GHYHORSLQJ
economies, particularly from the point of view of
employment, the question of how to address their
SDUWLFXODU QHHGV LQ WKH ÀHOG RI  ,&7 DQG LQQRYDWLRQ
should be carefully addressed.
7KHÀUVWSRLQWWRFRQVLGHULVWKHZD\LQZKLFKLQQRYDWLRQ
and e-business affect the competitive and innovative
EHKDYLRXU RI  60(V  ,Q WKDW UHVSHFW LW LV LPSRUWDQW
that policymakers keep in mind the need to adapt their
instruments as ICT-driven innovation spreads in the
economy and creates network business models that may
affect the relevance of policies and interventions. A
related business environment factor to consider in the
design of innovation support programmes targeting
60(VLVWKDWDVHEXVLQHVVSUDFWLFHVJHQHUDOL]H60(V
ÀQG WKDW LQQRYDWLRQ EHFRPHV PRUH HDVLO\ YLVLEOH WR
and eventually imitable by, competitors.
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An important lesson that countries which are
considering putting in place support programmes in
WKLVÀHOGQHHGWRNHHSLQPLQGLVWKDWIRULQLWLDWLYHVWR
succeed they need to remain in place for a reasonable
period of time. The value of any set of ICT innovation
support measures can be judged on a rational basis only
once some impact measurement has been undertaken,
and this takes time. However, it is not uncommon that
SURJUDPPHV LQ WKLV ÀHOG DUH WHUPLQDWHG EHIRUH WKHLU
effects on enterprises can be assessed. This makes it
GLIÀFXOWWRUHSOLFDWHDQGVFDOHXSVXFFHVVIXOLQLWLDWLYHV
and to accumulate and disseminate best practice. At
the same time, it is also important that policies adapt
and change in response to practical experience. Striking
the right balance between the needs for policy stability
DQGÁH[LELOLW\DQGHYROXWLRQFDOOVIRUPHFKDQLVPVWKDW
allow feedback from end-users to reach policymakers,
and frequent and meaningful interaction between all
stakeholders.

D. Conclusions and policy
recommendations
The main purpose of this chapter was to present the
case for a much closer relationship between policies
to promote innovation and policies to facilitate the
adoption and use of ICT by enterprises. This is based
RQ WKH SUHPLVH WKDW LQ WRGD\·V LQQRYDWLRQ SDUDGLJP
ICTs play a central role. In a growing number of sectors
the capacity to implement e-business practices is a
fundamental determinant of competitiveness, which is
the ultimate purpose of innovation policies. Bringing
innovation policies closer to ICT and e-business
policies will require the development of a framework
in which the relationships between the concepts of
ICT, e-business and innovation become clearer to the
stakeholders.
As discussed in section B, an innovation policy
framework that fully takes into consideration the
changes generated by ICT must give prominence
to open approaches to innovation, which present
VLJQLÀFDQW DGYDQWDJHV IRU GHYHORSLQJ FRXQWULHV  ,Q
order to support open innovation, which relies on
cooperation, policymakers need to take into account
the trade-offs that exist between the competitive
incentives to innovate and the ability to cooperate
with other enterprises. Partnerships and alliances,
between the private and the public sector and between
enterprises, become particularly useful in that regard
and ICT provides platforms that make them easier to
implement.

Another area in which policy can support the
development of open innovation is the intellectual
property regime, a topic that is far too complex to be
dealt with in the context of this chapter. However,
it should be noted that while in a closed innovation
framework intellectual property is used to capture value
by excluding competitors from knowledge, in an open
innovation approach intellectual property instruments
can be used to create a “knowledge commons” in
which collaboration can generate value. Policymakers
should pay attention to the balance between the use of
intellectual property to protect market positions and
the need to facilitate cooperation.
An open innovation approach requires some adaptation
of innovation support policies. The emphasis should
PRYH IURP VXSSRUWLQJ LQGLYLGXDO ÀUPV WR SURYLGLQJ
more assistance to innovation networks. Many funding
or incentive instruments to support innovation
FXUUHQWO\ RULHQW ÀUPV WRZDUGV EXLOGLQJ FORVHG LQ
house R&D capacity and do not encourage them to
look for networking opportunities. In many countries,
enterprises that rely on cooperation with external
networks in order to innovate are not eligible for
LQQRYDWLRQVXSSRUWPHDVXUHVZKLFKDUHJHDUHGWRÀUPV
with internal R&D facilities only. Supporting networks
of innovation also involves strengthening networking
VNLOOVSDUWLFXODUO\DPRQJ60(VWKLVLQFOXGHVDVSHFWV
such as human capital management, intellectual
property management and trust-building.
Public research institutions and academic centres
have a key role to play in advancing open innovation.
7KH DFDGHPLF LQFHQWLYH V\VWHP PD\ EHQHÀW IURP
reconsidering how to stimulate the emergence of
collaborative strategies, to foster knowledge-sharing
and to engage with industry.
8VHUGULYHQLQQRYDWLRQLVDIRUPRI ,&7HQDEOHGRSHQ
innovation that is increasingly important. Policy can
VXSSRUW LW LQ D QXPEHU RI  ZD\V 2QH LV WR SURPRWH
the use of open standards, particularly through public
procurement policies. Another one is to undertake
efforts to assess the extent to which user innovation
is actually implemented in order to adapt overall
innovation policy. Policymakers should also consider
the possible negative effects on user-driven innovation
that may result from imposing restrictions on the ability
of users to modify products that they own.
Finally, general environment conditions that are
frequently mentioned as necessary for the development
of an information society are also important for the
development of open innovation. These include an
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educated population, IT infrastructure of good quality,
HIÀFLHQW FDSLWDO PDUNHWV DQG WKH FUHDWLRQ RI  D KLJK
trust business environment.
The overall conclusion of this chapter is that as the
effects of e-business adoption spread across the
economy and affect most sectors and aspects of
business process an integrated approach to e-business
DQG LQQRYDWLRQ SROLFLHV LV QHHGHG ([SHULHQFH VKRZV
that the effectiveness of innovation policy and ebusiness-related policies improves when they are
conceived and implemented in a closely coordinated
manner. But the changes that ICT have introduced in
the functioning of modern economic systems are such
that this coordination between both policy areas is likely
WR JUDGXDOO\ OHDG WR D VLJQLÀFDQW OHYHO RI  LQWHJUDWLRQ
among them.
In practice, the integration and coordination of
SROLFLHVLQWKRVHWZRÀHOGVDPRXQWWRWKHFUHDWLRQRI 
an institutional framework of cooperation among the
different ministries and different levels of government
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that are often involved in them. Coordination can be
achieved by integrating all instruments for e-business
and innovation support into a single ministry or
agency, although this does not always result in closer
coordination. It can also be achieved by creating
institutional mechanisms that allow the full involvement
of all stakeholders, with the right balance between
bottom-up and top-down policymaking.
(QRXJK H[SHULHQFH RI  SROLF\ DSSURDFKHV DQG
instruments is already available to suggest that for
developing countries ICT-enabled innovation policies
provide an opportunity to explore open innovation
approaches that may be more suited to their concerns
than traditional ones. Sharing of experiences and
learning to learn from others will be crucial in that
UHJDUG7KLVLVDSURFHVVWKDW81&7$'PD\EHZHOO
placed to facilitate at the global level as part of its work
LQWKHÀHOGRI VFLHQFHWHFKQRORJ\DQGLQQRYDWLRQLQ
cooperation with other relevant organizations at the
regional level.
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3. See, for example, Criscuolo and Martin (2004) and Criscuolo, Haskel and Slaughter (2005).
4. See, for example, Cassiman and Veugelers (2004).
5. 6HH 81&7$'   IRU DQ H[WHQVLYH GLVFXVVLRQ RI WKH UROH RI )', LQ UHVHDUFK GHYHORSPHQW DQG
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12. &RVWFRQVLGHUDWLRQVDVDIDFWRULQIDYRXURI)266DUHDOOWKHOHVVLPSRUWDQWLQYLHZRIWKHIDFWWKDWLQPDQ\
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example the 2006 global piracy study conducted by the Software Business Alliance and IDC: w3.bsa.org/
JOREDOVWXG\XSORDG*OREDO3LUDF\6WXG\(1SGI
13. See www.chinaeconomicreview.com/cer/2007_03/Problem_solvers.html.
14. See www.businessweek.com/innovate/content/jun2007/id20070611_139079_page_2.htm.
15. See www.openbusiness.cc
16. See Wired.com (2006).
17. See http://www.forum.nokia.com.
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18. See www.mosti.gov.my.
19. See http://www.innovacion.cl/chileinnova/sec_chile.php?id_seccion=9.
20. See http://www.webworkscork.com.
21. See http://www.ida.gov.sg/Programmes/20060926120315.aspx?getPagetype=34.
22. See http://www.ictcarrier.co.uk/
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