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The world economy is increasingly driven by technological innovations. 1f developing countries are to seize
the opportunities this implies, and also to address emerging global challenges, they will have to harness those
innovations and the knowledge that comes with them.

UNCTAD’s Information Economy Report 2007-2008: Science and technology for development: the new paradigm of 1CT
analyses the current — and potential — contribution of ICT to knowledge creation and diffusion. It looks at how
developing countries use technology to generate innovations that improve the livelihoods of the poor and support
enterprise competitiveness. And it examines the impact of ICTs on productivity and growth, international trade
and employment in developing counttries.

But mastering technology is not enough; it must, as the Report also stresses, be complemented by government
policies to develop the ICT sector — by providing incentives, for example, and by building national institutional
capacity for knowledge creation and diffusion. At the international level, more effective technology transfer and
knowledge-sharing are needed, which can be achieved through more flexible intellectual property rights regimes,
open access to knowledge and international partnerships. Development partners, in turn, can also help close the
digital divide, including through technical assistance and funding of ICT infrastructure.

We are now at the midpoint in the timeline set by the international community for achieving the Millennium
Development Goals. The eighth goal — developing a global partnership for development —included making available
the benefits of new technologies, especially information and communication technologies, in cooperation with the
private sector. This Report makes an important contribution to our understanding of how to achieve that.

R e o —

Ban Ki-moon
Secretary-General of the United Nations
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It is now well established that technological progress
and innovation are the long-term drivers of economic
growth. In the context of a global knowledge
economy fuelled by the fast pace of technological
innovation, it is important for developing countries
to lay good foundations for building their capacity
to acquire and create knowledge and technology in
order to take advantage of the opportunities offered
by globalization and, at the same time, to address
emerging global challenges. The challenge is therefore
to harness knowledge for development — by providing
an enabling environment for the production of ideas
and innovations, as well as for their dissemination and
use by different actors, directly or indirectly involved in
the production process.

In this broader context of science and technology for
development, the Information Economy Report 2007/ 2008
is analysing the contribution of information and
communication technology (ICT) to growth and
development. As in the case of other technologies,
the ICT contribution is determined by factors such as
the role of human capital, externalities and spillovers
(notably  through
innovation), and appropriate policies and institutions
The analysis highlights the
importance of open access to knowledge and, hence,

learning and complementary

supporting innovations.

the importance of diffusion and sharing of knowledge
and technology, especially in the case of developing
countries.

The institutional framework should ensure a good
flow of knowledge between scientific research and
technological applications, as well as a good flow
of information among researchers and users, at the
national and the international level. Governments
play a crucial role, because knowledge -creation
cannot rely on market mechanisms alone. Policies
to support knowledge creation (such as government
funding, government procurement, tax subsidies and

intellectual property protection) as well as knowledge
diffusion (establishment of libraries, communication
networks, access cost subsidies, etc.) are examples of
government measures in this area. A clear legal and
regulatory framework in many areas touching upon the
interactions and transactions among different actors is
also necessary.

The market for knowledge is often characterized by
imperfections - that is to say, social and private returns
derived from knowledge can widely differ. In the area
of knowledge creation, this “market failure” may lead
to private underinvestment in knowledge: that is why
Governments have taken measures to provide incentives
for individual agents to create knowledge, namely
through intellectual property rights (IPRs), tax rebates
and subsidies, and full or partial funding of research.
In particular, intellectual property protection through
patents, trademarks, copyrights or trade secrets confers
the right to appropriate the income derived from the
application of proprietary research in order to recover
the high fixed cost of research. However, the approach
to IPRs needs to strike a balance between incentives
for creativity and society’s interest in maximizing the
dissemination of knowledge and information.

Knowledge is increasingly being privatized and com-
mercialized, and the use of IPRs to protect knowledge
has restricted access to information and technologies.
Furthermore, the international governance of knowl-
edge has moved towards tighter and more harmonized
IPRs at the international level, with a view to mini-
mizing the free-rider problem. This has been achieved
through the World Trade Organization’s Agreement on
Trade-Related Aspects of Intellectual Property Rights
(TRIPS), the “TRIPS-plus” provisions of regional and
bilateral trade agreements negotiated by the European
Union (EU) and the United States, and new treaties
negotiated under the auspices of the World Intellectual
Property Organization.



In the area of knowledge diffusion and technology

transfer, externalities and spillovers can bring
enormous benefits for the economy as a whole, and
for the rest of world, derived from technology flows
among countries. In some instances knowledge can
be considered to be a public good (non-rivalrous
and non-excludable). Many inventions were built on
earlier inventions (“standing on shoulders of giants”)
and the benefits of technological progress are not
just limited to one firm or one sector, because of
complementarities in the application and generation
of knowledge, and are thus extended to the economy
as a whole. The benefits of externalities and spillovers
may not be fully reaped because of high access costs
or other obstacles. In the case of cross-border flows
of knowledge, high access costs and barriers resulting
from a harmonization and tightening of IPR standards
at the international level may be harmful for poorer
countries with limited human and capital capacity.
While market failures in the area of technology
diffusion may be important, measures to address them
have not been clearly identified, especially with regard
to the transfer of technology from developed to less

developed countries.

Many approaches to encourage more effective transfer
of technology to developing countries have been
suggested:

o Improving flexibilities in IPRs, in terms of
calibration of standards and norms for countries
with varying levels of development.

ICT is a general-purpose technology and as such has a
pervasive impact on the economy. It introduces a new
paradigm for the configuration of economic activities,
radically changing the approach to technology for
development. The main aspects of this new paradigm
can be summarized as follows:

e First, the economic impact of ICT could be
more important, in terms of externalities and
spillovers through its use and applications in
different sectors of the economy, than its direct
contribution to gross domestic product as a
production sector.

Open access systems. The key feature of open
access systems is that the knowledge is free
for use by the general public domain. In some
areas involving extensive cumulative innovation,
such as computer software, biotechnology or
other domains of common knowledge, these
systems may be the most efficient to advance
knowledge.

International partnerships for generating and
sharing information. Many global initiatives
have been launched, with the financial support
of public and private sectors, to enhance global
research and information capabilities, so as to
overcome crucial problems in the areas of rural
development, environment and health in the
poorest developing countries.  International
partnerships could be reinforced in those areas,
as well as in other areas, in order to allow more
effective participation by poor countries in

sharing the benefits of common knowledge.

Global
developing

support for building capacity in

countries, especially the least
developed countries, to enhance human capital,
infrastructure and institutions in order to develop
those countries' capacity to absorb and create
scientific and technical knowledge. There is a
strong case for donors to increase "knowledge

aid" and aid for science and technology.

Second, one of the most important externalities
is a new mode of organization of production
and consumption, which results in cost-saving
transactions and fasterand better communication
between economic agents. With regard to the
developing countries, those innovations have
provided new opportunities for their insertion
to the global value chains and for diversifying
production activities and exports. At the same
time, ICTs facilitate the creation of networks
and increase the exchange of information locally

and globally.



e Third, the rapid pace of innovation in the

ICT sector itself has considerably reduced the
This has allowed a
democratization of ICT use, including use by

costs of access to ICTs.

poorer people to support their livelihoods, and
it has also facilitated the adoption of ICT in
poverty reduction programmes.

e Fourth, ICT has generated new services in the
form of e-commerce, e-finance, e-government,
and so forth. These new services can contribute
to greater economic efficiency. However, other
challenges may arise concerning questions of
trust and security in the transactions that these
new e-services generate.

o Fifth, ICT requires skills, and education and
training are ever more important in building a
knowledge economy in which ICT represents
an indispensable tool.

o Lastly, ICT has given rise to new models of
sharing knowledge and collective production of
ideas and innovations, which often bypass the

These
"open access" models, whether in activities such

proprietary system provided by IPRs.

as open source software, open innovations or
common knowledge associations, have become
very widespread and are promising in terms
of the rapid diffusion of knowledge to less
advanced countries.

The ICT revolution is spreading to the developing
world and brings with it the promise of major
technology leapfrogging, which will contribute to
rapid modernization of the economies of developing
countries. In order to reap the opportunities offered by
ICT, countries may find it necessary to identify a set of
policies to encourage the creation, diffusion and use of
knowledge, which should form the basis of a sustained
growth strategy. The ICT contribution to building
knowledge capital should be taken fully into account
in designing innovation policies. Innovation patterns
are country-and industry-specific, and countries with
different level of development will have different
approaches according to their capacities and priorities.
Taking for granted a general enabling policy framework
for investment and enterprise development, specific
innovation policies should aim at promoting national
knowledge systems to support the competitiveness of
national economies.

Within this broad policy framework to encourage
innovations, the particular role of ICT as an enabler
of innovations should be recognized and encouraged.
Given the strong links between ICT use by enterprises,
competitiveness and innovation, there is a need for
better integration of policies to promote ICT use by
enterprises within general innovation policies. One
way to achieve that integration is to systematically
coordinate the policies of different ministries and to do
so at different levels. Many of the developed countries
have entrusted overall policymaking for innovation and
e-business to the same organizations, which formulate
ICT policy as an integral part of science, technology
and innovation policies.

It should be stressed that ICTs
dissemination and better coordination of knowledge,
thus encouraging open access to sources of innovations.
An innovation policy framework that takes fully into
consideration the changes generated by ICT may give
prominence to open approaches to innovation, which
could present significant advantages for developing

enable faster

countties.

ICT policy should also address the digital divide
between rich and poor countries, and the national
digital divide between different income groups in the
population. Technological progress in ICTs is moving
fast, and at the same time, costs are declining and many
kinds of software have become available through the
free and open source software networks. Although
some new ICT applications (Wi-Fi, Semantic Web,
to name but a few) and the continuing fall in access
costs will allow developing countries to leapfrog on
the technology trail, a number of challenges remain
to be tackled in order to close the digital divide. The
first is to invest in the development of human capital
capable of rapidly absorbing and effectively using
those new technologies.
e-commerce and provide protection and security to
users under cyber laws. The third is the financing
of infrastructure, taking into account the costs of
adjustment of displaced technologies. In all three
areas, the international community of development
partners can make a significant contribution.

The second is to regulate

The chapters of this Reportillustrate the applications of
the ICT new paradigm for the economic development
of developing countries, in an international context
characterized by a still substantial digital divide between
developed and developing nations, and at the same
time by the dynamism of some developing countries
that are becoming competitive in a few ICT sectors.



The diffusion of ICT in developing countries is
growing steadily, but except for East Asian countries
that straddle the line between developed and developing
status (notably the Republic of Korea and Singapore),
developing countries remain far behind developed ones
in the adoption of ICTs and their use by enterprises.

Among ICTs, mobile phones are most widely spread
in the developing world. The number of mobile phone
subscribers in developing countries has almost tripled
in the last five years, and they now account for 58 per
cent of mobile phone subscribers worldwide. This
marked increase suggests that mobile telephony serves
as a “digital bridge”, which will help many developing
countries reduce the connectivity divide. In Africa,
where the increase in terms of the number of mobile
phone subscribers and penetration has been greatest,
this technology can improve the economic life of the
population as a whole.

Mobile phones, being the main communication tool for
many entrepreneurs (particularly small entrepreneurs)
in developing countries, have great potential for small
and medium-sized enterprises in those countries.
For example, in Africa mobile phones were the
most commonly used ICT for communicating with
clients and for ordering supplies. Small and medium-
sized enterprises (SMEs) that export agricultural
products receive daily price quotes and are alerted to
business opportunities through their mobile phones.
M-commerce (the buying and selling of goods and
services using wireless hand-held devices) of digital
products such as mobile content is starting in most
developing countries and is expected to grow. Payments
and banking by means of mobile phones are likely to
promote the growth of m-commerce, provided that
there is an enabling regulatory environment.

The Internet has continued growing worldwide in
terms of users and penetration. Although developed
economies still account for the majority of Internet
users and have the highest Internet penetration,
developing economies are slowly catching up. While in
2002 Internet penetration in developed economies was
ten times higher than in developing economies, in 2006
it was six times higher. Countries with economies in
transition had the highest annual Internet penetration

growth rates between 2002 and 2006. Several

developing country Governments are taking steps to
improve Internet penetration, through a combination
of ICT for development policies to improve ICT access
and skills, regulatory reforms to increase the offer of
services and competition, and fostering investments in
infrastructure and in the ICT sector. Internet access by
enterprises in developing countries continues to grow,
as does the number of employees using the Internet
in their daily work. The number of enterprises with
websites is also slowly increasing. The adoption of 1CT
by enterprises goes hand in hand with the investments
they make in ICT, and it is the larger enterprises that
invest more often.

While available data show that the number of
broadband subscribers has grown rapidly worldwide,
developed countries still dominate subscriptions,
and the gap between those countries and developing
countries in terms of penetration has widened since
2002. Broadband access to the Internet can enable or
enhance the adoption of certain applications that have
animpacton enterprise productivity, and the technology
is changing fast (ever-increasing access speeds). A more
competitive environment brought about broadband
growth in developed countries, while continuous
improvements and diversification in infrastructure
contributed to increasing the bandwidth. In developing
countries, however, different infrastructure and market
conditions resulted in price policies that still hindered
the wider adoption of broadband. Although data on
broadband adoption by enterprises in developing
countries are still scarce, there is some indication that
it is growing;

The use of ICT for business processes can also
contribute to income generation and increased labour
productivity. ICT can reduce the cost of transactions
and increase marketaccess. However, wider adoption of
ICTs by developing country enterprises is still limited
by alack of awareness of the potential benefits of ICT
use, and by investment and implementation costs. Few
enterprises in developing countries have an intranet or
extranet, which are often the first steps towards the
automated integration of business processes — that
is, automatic linking between computer systems to
manage orders that have been placed or received and
otherinternal systems (reordering of supplies, invoicing
and payment, and management of production logistics



or service operations). On average, 34 per cent of
European enterprises have automated integration
of internal business processes. This figure cannot be

determined at present for developing countries.

There are, however, encouraging signs that some
enterprises in developing countries are realizing
the benefits of ICT adoption. In some cases,

Governments can help by encouraging enterprises’ use
p by ging p

The ICT sector is a dynamic and fast-changing market,
with an important growth potential in developing
countries. As a key technology producet, it contributes
to total factor productivity and GDP growth and
can play an important role in the development of a
competitive information economy in developing
countries. The strong growth in ICT production,
trade and investment observed since the mid-1990s
has continued over the past few years, in particular in
developing countries and countries with economies
in transition, where ICT sector supply and markets
have grown much faster than in member countries
of the Organisation for Economic Co-operation and
Development (OECD). These shifts from developed
to developing countries are likely to continue, and the
ICT sector will, therefore, play an increasing role in the
emerging South-South trade.

ICT sector value added as a share of total business
sector value added continues to increase globally.
ICT services account for more than two thirds of
ICT sector value added in the OECD countries, with
growth sectors being communications services and
software services. Between 2003 and 2005, in the EU
countries, high ICT-sector value-added shares were
seen in Finland and the United Kingdom, whereas
shares were falling in Ireland and Austria. On the other
hand, new EU member countries such as Hungary,
Slovakia, Romania and Estonia, have increasing shares
of ICT sector value added. Among the developing
countries, ICT sector value-added share is still small,
with the exception of some Asian countries. Growing
shares can be observed in some smaller economies,
such as Mauritius and Cuba.

Employment in the ICT sector is also increasing. The
share of the ICT sector workforce in total business

of e-government services to improve the efficiency of
their operations. The Government of the Republic of
Korea, for example, provides firms with information
on export-import logistics and Customs, and offers an
electronic documentation service for private companies
that have a high level of document exchanges with
the Government. In India, the government of West
Bengal is launching an electronic trading programme
for agricultural products.

sector workforce is highest in the Republic of Korea,
accounting for more than 10 per cent in 2003. As in
the case of ICT sector value added, ICT workforce
shares are increasing in EU countries such as Finland
and the United Kingdom, but are decreasing in others,
for example Ireland, Sweden and the Netherlands.
Available figures from developing countries point to
small but increasing shares in countries such as Egypt,
India, the Philippines and Sri Lanka.

The past decade has witnessed strong growth in ICT-
related trade flows and full recovery from the crisis in
2000, with growth rates for trade in ICT goods equal
to those in overall manufacturing trade and above
the average growth of trade in ICT services. In 2004,
exports from developing to developing countries (i.e.
South — South) exceeded those from developing to
developed countries. The ($ 410 billion) value of South
— South trade in ICT goods almost equalled the (§ 450
billion) value of North — North trade, and is likely
to have exceeded it in 2000, given the strong growth
of South — South ICT trade and the relatively weaker
growth of North — North trade. This confirms the
increasing importance of trade among developing
countries, and the overall shift of ICT production
and trade from developed to developing countries.
It also demonstrates the growth of the ICT market
in developing countries, where the potential for ICT
uptake is considerable and hence the demand for ICT
goods is high. Although the developing world ICT
market is concentrated in a few Asian economies, a
number of small economies (including some least
developed countries) have succeeded in building some
competitive advantage and increasing their shares of
exports of ICT goods and services.



Exports of ICT-enabled services grew faster than
total services exports during the period 2000-2005. In
2005, the $ 1.1 trillion value of ICT-enabled services
represented about 50 per cent of total services
exports, compared with only 37 per cent in 1995. This
has created new export opportunities for developing
countries. Up until 2004 the top 10 exporters of 1CT-
enabled services were all from developed countries, but
in 2005 India joined their ranks as the first developing
economy. Computer and information services exports
grew six times faster than total services exports between
1995 and 2004, and the share of developing countries
in this export sector increased from 4 per cent in 1995
to 28 per cent in 2005.

Foreign direct investment (FDI) in the ICT sector is
growing strongly, especially in ICT manufacturing
and services, with developing countries increasingly
becoming a destination for FDI flows. While most
of those flows are directed towards Asian emerging
economies, they represent larger shares of GDP in
smaller developing countries. South Asia, East Asia and
South-East Asia are the main magnet for FDI inflows
into developing countries, which reached $165 billion
in 2005, representing 18 per cent of world inflows.
Manufacturing FDI has been increasingly attracted
to South, East and South-East Asia, although specific
locations have changed as countries have moved up
the value chain. It has included large inflows into
the electronics industry. In particular, South — South
investment inflows into the telecommunications
sector are increasing, driven by large transnational
corporations from such countries as South Africa,
Malaysia and Mexico.

China and India are the world’s largest players in the
export of ICT goods and services, respectively. The
strong growth of the ICT sector has played a critical
role in the expansion of the two economies. China has
overtaken the United States as the world’s number one
producer and exporter of ICT goods in 2004. India is
the world’s largest exporter of ICT services and ICT-
enabled services and the main supplier for business
process outsourcing (BPO). Foreign investment and
international sourcing play an important role in the
economic growth of China and India. In the next few
years, not only will China and India continue to be
major recipients of FDI and international sourcing,

but also international sourcing by those two countries
to other locations in developing countries will increase.
Both countries are in the process of shifting from
labour-intensive to knowledge-intensive goods and
services. Itis to be expected that they will develop huge
domestic markets, and as a result foreign trade is likely
to become relatively less important than in smaller
economies. The two countries will generate a large pool
of knowledge, as well as developing new technologies,
and will therefore further contribute to global shifts in
ICT production, trade and employment.

The trend observed in the international spreading
of production of ICT goods and services will most
likely continue, with a huge potential for developing
countries to host this production, while the impact
on employment in ICT sector in developed countries
is insignificant overall, although more pronounced
in some lower-skilled sectors. At the same time,
competition will increase and countries wishing to
attract FDI and BPO contracts will need to invest more
in their domestic labour skills and telecommunications
infrastructure, and improve their investment climate.

Government policy can be instrumental in the
development of the ICT sector. In particular, in the
area of telecommunications infrastructure and services,
government policy can contribute to creating a more
competitive market with a view to lowering prices
and improving the quality of services. Governments
can also strengthen technical education and training
in order to create a high-skilled workforce for the
information technology (IT) industry, and provide a
stable regulatory and enabling environment to attract
BPO contracts and promote call centres. Creating an
investment-friendly environment is also critical in this
process.

At the international level, the WTO international
technology agreement has contributed to facilitating
trade in ICT goods, 93 per cent of which are now
imported duty-free. A revision of the agreement
to harmonize the product coverage on the basis
of international classifications and to take into
consideration the fast-changing nature of the ICT
market should fully assess the implications for
developing countries, and especially the least developed
counttries.



The positive macroeconomic impact of ICT on GDP
growth in the case of developed countries has been well
demonstrated and researched. There are, however, only
a few studies for developing countries, but they confirm
that in recent years those countries have benefited from
a positive contribution by ICT investment to GDP
growth. This positive contribution comes mostly from
the ICT production sector, although the role of ICT use
by enterprises in increasing labour productivity is also
recognized. Gains for labour productivity from ICT
derive from two principal sources: capital-deepening
through investment in ICT, and technological progress
in the ICT-producing industry. In countries with a
low level of ICT use, the effect of ICT investment on
GDP growth remained similarly low.

At the firm level, a number of studies using developed
country statistical data measure the effect of specific
ICTs on business productivity. The magnitude of this
effect depends very much on the business environment.
For example, a 10 per cent higher share of employees
using computers was found to generate 1.8 and 2.8 per
centmore labour productivity in Finnish manufacturing
firmsand services firms respectively, while in Sweden the
estimated effect was 1.3 per cent for a mixed sample of
businesses. Additionally, total factor productivity gains
from computer capital become significant only after a
series of organizational changes and restructuring of
the business process. Estimates show that factors such
as firm age, foreign ownership or industry affiliation
have an influence on the relationship between ICT and
labour productivity.

The Thai National Statistical Office and UNCTAD
have conducted a joint research project to assess
the link between ICT use and labour productivity
in Thai manufacturing firms. The study is part of a
broader global initiative to improve ICT measurement
and the quality of data on ICT uptake, promoted by
UNCTAD through the Partnership on Measuring ICT
for Development,' and is the first developing country
analysis undertaken in this context on the impact of
ICT on labour productivity at the firm level.

' For more information see http://measuring-ict.unctad.org.

The study confirms that the use of ICT by Thai
enterprises is associated with significantly higher sales
per employee. Unlike similar studies on developed
country firms, this study reveals that in Thailand the
use of basic ICTs such as computers still accounts
for large differences in terms of productivity between
enterprises. While in developed countries computer
penetration rates are close to saturation levels, in some
developing countries the share of firms using at least
one computer remained considerably lower (60 per
cent in manufacturing in Thailand in 2002).

Also, variations in the intensity of computer use
in Thailand were reflected in larger productivity
differentials between firms. A 10 per cent increase in
the share of employees using computers was associated
with 3.5 per cent higher labour productivity, compared
with 1.8 per cent in the case of Finnish firms. On the
other hand, Internet access and website presence were
found to be correlated with higher sales per employee
in Thailand, with a coefficient similar to that estimated
by other studies in developed countries (between 4 and
6 per cent in Thailand from the Internet and 5 per cent
in the United States from computer networks).

The Thai example confirms the hypothesis that
developing countries can benefit as much as developed
countries from the use of ICT. Moreover, results show
that even the use of ICTSs such as computers can make
a substantial and positive difference to the economic
performance of developing countries’ firms.

Given the positive impact of ICT on productivity,
developing countries should encourage the use of
ICT on a wider scale. For that purpose, it is necessary
to gather information and constantly monitor the
evolution of ICT use in order to assess the impact of
ICT on economic growth. Further analysis is needed to
identify the complementary factors thatlead to superior
productivity gains from ICT in developing country
firms. In addition, ICT policymakers should ensure
that domestic businesses have access to information
about the best practices whereby ICT use can enhance
production efficiency.



Technological progress generates productivity gains
through product or business process innovation.
Hence, it represents the main source of long-term
improvement in per capita income. ICT is the
technology that powered the strong wave of innovation
that transformed the global economy during the last
quarter of the 20th century. In particular, the application
of ICT to financial, manufacturing and marketing and
distribution activities has helped enterprises to become
more efficient through process innovations, and it has
resulted in the emergence of entirely new products or
services.

Economic globalization has significantly increased the
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,
product and/or process innovation becomes crucial
for the long-term competitiveness and survival of
enterprises. Innovation 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 developing countries,
particularly SMEs, face serious difficulties in benefiting
from ICT-led innovation. For example, since research
and development (R&D) involves high fixed costs, it
is a high-risk activity and is subject to economies of
scope that favour larger firms. Other general features
of SMEs, such as greater vulnerability to the essentially
unpredictable market responses to innovative activity,
or the greater difficulties they face in accessing financial
and human capital, put them at a disadvantage with
regard to engaging in innovative activities. When it
comes to ICT-based innovation, policymakers need to
take into account the general difficulties encountered
by enterprises in developing countries, particularly
in connection with access to ICT and its use by
enterprises.

ICT has profoundly changed the techno-economic
paradigm within which innovation takes place today.
Whereas in the past innovation revolved around
concepts of mass production, economies of scale and
corporate-dominated R&D, in the last three decades
of the 20th century this was replaced to a large extent
by an emphasis on economies of scope, exploiting

the benefits of interconnected, flexible production
facilities, and greater flexibility and decentralization of
R&D. Flexibility, interconnectedness and collaboration
rely on ICT, which also plays a fundamental role in
facilitating research diversification and collaborative,
interdisciplinary approaches.

ICT also enables faster cross-border knowledge
dissemination, particularly — within
corporations, but also through networking and
partnering among smaller players. By investing in ICT's
enterprises improve their capacity to combine disparate
technologies in new applications. This is important not

transnational

only from the point of view of ensuring that firms
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,
the major benefit of adopting ICTs may not necessarily
derive from the technology per se but from its potential
to facilitate technological recombination and change.

Government policies aimed at supporting long-term
growth need to recognize and exploit the dynamic
relationship between the use of ICT and innovation.
A growing number of initiatives at all governmental
levels now aim at supporting ICT-driven innovation.
The links between innovation policies and policies to
promote the use of 1CT and e-business by enterprises
are becoming stronger and in many countries they
are now being placed within the same institutional
framework and under the same overall political
responsibility. However, even when innovation and
policies related to the use of ICT by enterprises
share the same institutional framework, they are
not necessarily envisioned as a single set of policy
objectives with a coherentarsenal of policy instruments
to achieve them. The border lines are uncertain, and
ministries and agencies dealing with matters such as
industry, SMEs, education and scientific research may
be involved at various levels. As developing countries
adapt their national innovation systems to benefit from
the dynamic interplay between ICT use in economic
activities and innovation-led competitiveness they need
to be aware of available experience in that regard and
adapt the lessons from it to their specific needs and
concerns. There are several institutional issues to be
addressed, such as the establishment of a development-
friendly intellectual property regime and competition



policies, the reinforcement of education and research
systems, the creation of public knowledge structures,
the development of IT infrastructures, the creation of
a trust environment for ICT use, and well-functioning
capital markets.

Beyond those general issues, developing countries
need to reinforce the complementarity between ICT
and innovation policies. An important consideration
for them is to put in place instruments to support
1CT-enabled innovation among SMEs. This involves
identifying the specific contribution that e-business can
make to their innovation and competitiveness strategies,
which is not something that can be done quickly or at
low cost. But it is essential, for ICT-enabled innovation
policies to succeed among the SMEs, that the latter
understand the long-term competitive implications
of ICT adoption and what skills they need to equip
themselves with if they wish to be able to engage in
process innovation and — probably in a second stage
— product innovation.

Policies should aim at helping SMEs integrate ICT and
e-business considerations as a fundamental element
of their enterprise development plans. To that end,
it is necessary to speak to enterprises in a language
they understand, namely the financial performance
benchmarks that they are used to. When SMEs can
make a clear connection between 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 ICT

Being one of the most information-intensive services,
finance is at the forefront in the use of modern ICTs as
a means to achieve efficiency gains in every step of the
financial supply chain. In the case of banking, Internet
banking or e-banking and e-payments are becoming one
of the main delivery channels as they make it possible
to dramatically decrease the unit costs of financial
operations, and to make the latter much faster and in
many cases safer. Consequently, commercial banks
and other financial service providers are increasing the

share of Internet-based operations and services and

integration in their business will become evident. This
calls for adequate outreach strategies. It also means
that policies should be implemented with sufficient
continuity and be solidly integrated into sectoral
approaches. Policies should facilitate the emergence of
ICT-enabled alliances and networks for R&D. Equally
important from the developing country perspective
is the need to support open, user-centred innovation
approaches: development-friendly intellectual property
regimes are particularly useful in that regard, as it is
often observed in markets where intellectual property
regimes are weak, that open access models are more
likely to expand.

An important lesson for countries that are considering
putting in place support programmes in this field is that
for initiatives to 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 an impact measurement has
been undertaken, and this takes time. However, it is not
uncommon to see programmes in that field terminated
before their effects on enterprises can be assessed. This
makes it difficult to replicate and scale up successful
initiatives and to accumulate and disseminate best
practice. At the same time, it is important that policies
adapt and change in response to practical experience.
Striking the right balance between the need for policy
stability and the need for flexibility and evolution
requires mechanisms that allow feedback from end-
users to policymakers and frequent and meaningful
interaction between all stakeholders.

are establishing a constant and sustainable relationship
with their clients through online communications.

ICTs have thus accommodated the explosion of large
international financial transactions mainly between
banks, thanks to the introduction of new online
payments protocols and real-time gross settlement
systems. In retail payments traffic, actively used
electronic means of payments include payment cards,
automated teller machines, telephone banking and
mobile banking (m-banking) or m-payments. The latter

can use the Internet Protocol and other communication



protocols and are relatively more important in the
context of developing countties.

Banks and payment card providers remain at the
core of e-banking and e-payments. At the same time,
relatively new players such as non-bank money transfer
operators, mobile phone operators and e-payment
technology vendors are trying to develop niches or
special value-added operations via the main players, or
to make various cooperative arrangements with them.

Innovative e-banking and e-payments, both corporate
and retail, proved to be less costly and more convenient
for commercial banks and their clients, including

and houscholds. They
encouraged further use of bank money and reduced

businesses, Governments
the role of cash (notes and coins). However, Internet
banking created another set of security challenges, such
as the need for protection from emerging cybercrime.
Consequently, further innovations were introduced to
allow more secure methods of e-finance. The intensive
use of ICTs also facilitated the transformation of
traditional bank-related loans into securities that are
floated on capital markets. As a result, banks’ activities
in securities trading have increased, while their role as
deposit-taking institutions has become less important
in comparison.

Making e-banking and e-payments more affordable
for banks and their clients in developing countries is
still a major challenge. Furthermore, providing SMEs,
microenterprises, and individuals (a proportion of
whom are “unbanked”, i.e. have no bank accounts)
with better access to simple forms of e-banking and
e-payments or m-payments is also an issue that is being
addressed in many developing countries.

The financial flows between developed and developing
countries take place mainly in the framework of

major online inter-bank transfer systems. While

Mobile telephony has become the most important
mode of telecommunications in developing countries.
While Internet access has become a reality for many
businesses and public institutions, and for individuals
with higher levels of education and income, for the vast
majority of low-income populations mobile telephony

those systems facilitate the transmission of the main
private and public financial flows such as bank credits,
FDI, portfolio investments and official development
assistance, ICTs are no less important for retail or small-
volume financial transfers destined for households and
small businesses. The most important of small-scale
private financial transfers are migrant remittances;
these are increasingly relying on online money transfer
systems, which are cost-saving for both originators and
end-users of those funds.

SMEs and microenterprises in developing countries
are still largely excluded from formal financial
intermediation. This long-standing issue could be
addressed by introducing e-finance techniques. For
example, one of the obstacles to lending to those
small-scale enterprises is the lack of information about
their credit risks and the high cost involved in keeping
credit risks on record. Building up, at much lower unit
costs, online databases and scoring systems concerning
small clients’ credit risks can provide solutions for
overcoming  traditional information asymmetry
barriers to their access to finance. In that respect, the
introduction of a business-friendly and streamlined
regulatory and institutional environment will help
those enterprises move out of the informal sector and
start creating their credit histories. To provide credit
to SMEs, banks will increasingly need either to rate
borrowers’ credit risks internally or to rely on external
acceptable credit-rating institutions.

E-banking and e-payments have achieved quite a high
level of penetration in developed economies and in
a number of emerging ones. However, they are still
at an early stage in the overwhelming majority of
developing countries and countries with economies in
transition. To exploit that potential, the financial sector
of developing and transition economies will need the
capacity to move rapidly towards modern ICT-based
systems.

is likely to be the sole tool connecting them to the
information society in the short to medium term.

Mobile telephony has grown remarkably fast in
developing countries and continues to be the only ICT-
use sector where developing countries are catching up



quickly or have in some ways even overtaken developed
countries. Mobile connectivity has a clear advantage
over fixed-line infrastructure, which faces high costs
and difficulties in connecting remote areas. As a result,
mobile phone subscriptions since 2001 have doubled
globally, and quadrupled in Africa. However, for many
developing countries and regions, improving both rural
penetration and access is a more daunting task because
of the lack of commercial distribution channels, the
low level of education and widespread poverty.

Mobile telephony can lead to economic growth in
several ways. Investment in network infrastructure and
related services creates direct and indirect employment
opportunities. The use of mobile telephony in the
conduct of business reduces the costs and increases
the speed of transactions. Those effects will be more
pronounced in economic activities that have a greater
need for information or where added information
enables increasing returns to scale. The growing
availability of mobile services and their constantly
decreasing cost further increase the use of mobile
phones in the business communities in developing
countries, even in the informal sector.

Mobile telephony services are often provided on a
prepayment basis, which helps to avoid problems
of non-payment. This is important in regions where
large groups of the population are poor and are thus
“unbankable”. Once the network is in place, there is
no waiting time for new mobile subscriptions. In many
countries prepaid services are used to provide mobile

Telecentres — that is, public facilities where people can
access ICTs, communicate with others and develop
digital skills — have become a key programme and
policy instrument to extend the benefits of ICTs to
poorer communities. They can support the livelihoods,
or means of living, of people living in poverty by
providing access to key information, supporting the
development of technical and business skills, facilitating
access to government services and financial resources,
and supporting micro-entrepreneurs. For example,
telecentres such as the rural information centres in
Bangladesh and the Partnership for E-prosperity for
the Poor in Indonesia are providing farmers with

public payphones, and this improves connectivity and
accessibility in rural areas.

Examples of innovative and productive use of mobile
telephony in small businesses among the poor in
abound. Mobile
provides market information for, and improves

developing  countries telephony
the earnings of, various communities, such as the
fishermen of Kerala, the farmers of Rajasthan, the
rural communities in Uganda, and the small vendors in
South Africa, Senegal and Kenya.

Mobile telephony is a dynamic technology growing in
sophistication. Short message services have introduced
simple wireless text and data transfers. Mobile handsets
have new functionalities, such as digital photography,
multimedia messaging and other programmes and
utilities many of which were previously available only
on personal computers with Internet connections.
Mobile telephony provides a gateway to digital literacy.
For many individuals and communities, once the initial
hurdle of ICT acceptance has been overcome, the
adoption of subsequent higher-level technologies may
be less intimidating. In that sense, mobile telephony is
the most useful ICT tool for low-income populations.

In addition to policies to encourage competition with a
view to reducing costs and improving the servicing of
mobile telephony, Governments may explore locally
relevant policies to extend mobile services and networks
to remote rural areas and to poor communities.

access to valuable farming knowledge to combat crop
insects and improve breeding techniques.

To understand how telecentres are currently supporting
livelihoods, UNCTAD has surveyed a number of
telecentre networks. The survey assesses what services
telecentres are providing, who benefits from them,
and what are the key environmental and institutional
factors influencing the ability of telecentres to support
livelihoods. The results show that most telecentres are
concentrating their efforts on providing access to ICTs
and developing basic ICT skills. In line with the type
of services offered, telecentres are primarily used for



informational and educational purposes. However,
wider access to ICTs and general training in ICT skills
are not sufficient to support the livelihoods of people
living in poverty. For instance, few telecentres provide
specific training in how to use ICTs for the development
of economic opportunities, such as e-business training,
or training to support the development of business
and/or occupational skills.

There are some good examples of how telecentres
provideaccess to business-related services, mostnotably
access to government services, employment-related
information (in more developed economies), sector-
specific information and business communications.
However, there is limited support for crucial business-
related services such as banking or access to finance.

Access to relevant information and knowledge is
crucial for livelihoods, and telecentre network leaders
believe that improvements would be most valuable
in increasing the availability of relevant content.
To facilitate access to content, some telecentres are
repackaging information in formats accessible to their
illiterate customers. Other telecentres are facilitating
access to content through the development of local
content and user-generated content or by supporting
accessibility through help desks and infomediaries. The
quality of the general infrastructure and the broader
economic and business conditions are two other
important external factors influencing telecentres
capacity to support livelihoods.

Questionnaire responses show that, institutionally, the
majority of telecentre networks support economic
activities where possible, but this is not their main
objective. Telecentre networks work with social and
educational institutions and to a lesser extent with
organizations that promote economic activities, such
as professional associations or business supporting
organizations. Therefore, there is scope for working
with business-supporting organizations in order to,
for instance, share/provide training programmes and
business-telated services.

One efficient approach to support economic
opportunities is to embed the activities of telecentres in
existing economic activities. For example, e-Choupal is
a commodity services programme supporting farmers
in India through information kiosks that provide real-
time information on commodity prices, customized
agricultural knowledge, a supply of farm inputs and a
direct marketing channel for farm produce. Because the
network is strongly embedded in a specific economic

activity, it enables its participants to derive economic

opportunities. However, the downside is that those not
part of such activities will be excluded.

Another approach that some telecentres are successfully
using to support livelihoods is to develop niches of
economic opportunities. For example, a telecentre in
an impoverished community in Nunavut (Canada),
as a result of increasing demand, is supporting two
specific sectors, namely film production and scientific
research. It acquired filming equipment through
additional funding and is providing training in film
production. As a result, film companies are interested
in filming in this community because of the availability
of trained personnel. The network has also developed
a programme to support research work by offering
services for visiting scientific researchers (i.e renting
of equipment) and by training community members in
basic research methods.

Telecentres can better support economic activities
when providing value-added services, and not only
connectivity. For instance, the availability of training
to develop skills important for undertaking economic
activities (such as e-business skills) is still limited.
Telecentres should provide a continuum of training,
from basic ICT skills training to more specialized
skills training, and support customers in putting those
skills into practice. There is also scope for providing a
wider range of services, such as access to finance or to
expertise in specific sectors.

Special efforts are needed to support those in weaker
positions. Such support may be provided by an
intermediary who can offer adequate information,
specific programmes targeted
groups and special services to support their economic
activities. For example, in Indonesia, each telecentre
of the Partnership for e-Prosperity for the Poor has
an infomobilizer - that is, a person who supports
the development of the community by using and
promoting the use of relevant information. The
infomobilizer helps the community/village identify
its needs and opportunities for improving livelihoods
(such as acquiring new agricultural skills or expanding
the marketing of village products).

to disadvantaged

Policy-makers and telecentre managers may consider
some useful measures to ensure that telecentres
support the livelihoods of people living in poverty. In
particular, recommendations are made to Governments
for promoting relevant e-government content and
services, supporting the development of e-business
skills and providing strategic financial support for
telecentre networks.



Similarly, recommendations are made to managers
of telecentre networks for providing value-added
services, offering e-business skills training programmes,

supporting the economic activities of those in weaker

The Association of Southeast Asian Nations (ASEAN)
is the first regional organization in the developing
world to have set in motion the harmonization of its
members’ e-commerce legal framework. By the end of
2008, all ASEAN member countries will have enacted
consistent national e-commerce legislation. In that
connection, ASEAN has commissioned a project, the
ASEAN E-Commerce Project, to help its ten member
countries develop and implement a harmonized
e-commerce legal infrastructure.

An increasing number of developing countries are
adapting their legislation to e-commerce in order to
remove barriers to online services and provide legal
certainty for business and citizens. The impact of
the introduction of legislation on the expansion of
e-commerce activities is reported by countries to be
positive, leading to increased ICT-related business
opportunities and FDI, according to an UNCTAD
survey on e-commerce legislation in developing
countries carried out in 2007.

Developing countries within their region and subregion
are also considering the development of a harmonized
legal framework for e-commerce to make their region
competitive and help boost e-business and economic
growth. The harmonization of e-commerce legal
frameworks is expected to lead to larger internal or
external consumer and business markets by facilitating
cross-border

cross-border e-commerce and the

recognition of digital signatures.

Drawing on the ASEAN experience, the chapter
presents the benefits of the implementation of law re-
form, as well as possible options and potential challeng-
es awaiting countries in the development of a common
regional and national e-commerce legal framework.
Such challenges include different e-readiness levels
and the development stage of e-commerce legislation,
which can vary from one country to another.

positions by employing community infomediaries, and
collaborating with other organizations that support
economic activities, such as business associations ofr

microcredit institutions.

The experience of the ASEAN member countries
may be useful for other regional associations in the
developing world that are currently considering the
harmonization of e-commerce legal infrastructure.
Harmonization projects are designed to align individual
member country laws in order to remove unwanted
gaps, overlaps and duplication, the aim being to
increase legal certainty for parties engaged with more
than one member country — for example, multinational
businesses that are attempting to expand their business
in a new region.

Harmonization projects usually fall into one of two
categories — “soft harmonization” (based on training
and capacity-building) or “hard harmonization” (based
on model or uniform laws). Most e-commerce legal
harmonization projects are “soft harmonization”
projects, in that there is no intention or requirement
that countries adopt the same (or even model) laws
and regulatory systems. All that is undertaken is
training and capacity development activities, so as to
ensure a common (or harmonized) understanding
of e-commerce legal requirements. However, the
ASEAN E-commerce Project is an example of a “hard
harmonization” project, based on implementation
guidelines that build on the common objectives
and principles for e-commerce legal infrastructure
in ASEAN, rather than simple capacity-building.
Although the ASEAN E-Commerce Project has
enjoyed some success in generating rapid progress in
the development of a harmonized e-commerce legal
infrastructure in ASEAN, it also reinforces some of
the significant challenges faced by organizations in
implementing harmonization projects of this type,
or in implementing domestic e-commerce legal
infrastructure.

ASEAN member countries have identified a number
of implementation challenges, and these are likely to be
common to many other countries, especially developing
countries. Key challenges include securing government
policy support, identifying sufficient funding, and



obtaining relevant training and assistance. Furthermore,
many developing nations may not be able to develop
effective e-commerce legal infrastructure without some
form of external assistance. Several ASEAN member
countries have benefited from external assistance,
including training programmes and advisory services
concerning the legal aspects of e-commerce provided
by United Nations organizations such as the United
Nations Commission on International Trade Law and
UNCTAD.

Partof thesuccess of the ASEAN E-Commerce Project
is due to the fact thatit focused on global harmonization
and international interoperability, rather than simply
focusing on regional harmonization. This focus on
international interoperability included the selection
of international models and templates, especially the
United Nations Convention on Electronic Contracting,
for the implementation of domestic e-commerce
law in ASEAN member countries. This ensured that
ASEAN’s  e-commerce legal infrastructure would
also be compatible with international developments,
providing greater certainty for consumers and greater

consistency for businesses. Another important factor
for success was the strong focus on trade facilitation
in this project. This resulted in constant testing of the
project outputs against trade facilitation objectives.

There is a need for detailed implementation tools to
help developing countries implement e-commerce
legal infrastructure, rather than just high-level
recommendations or generic discussion papers. The
implementation tools used in the ASEAN project
included regional implementation guides, country-
specific  implementation

guides, implementation

progress checklists and implementation timelines.

The ASEAN project shows the importance of
developing comprehensive legal infrastructure — not
just written laws — and of aligning domestic and
international e-commerce laws to avoid overlaps
and inconsistencies. It is important for countries to
minimize inconsistencies and duplications in order
to create a smooth, consistent legal platform for
businesses engaging in e-commerce in their region.





