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INVESTMENTS

Intensified R&D and innovation
e |ncrease investment in R&D as share of GDP
(at least 1.5% of GDP)

Ensure more effective R&D investments ADVAN C I N G

e Expand innovation intermediaries for rapid

rnarket—.driven diffusion of commercial KNOWLEDGE-BASED
o ISnun;;)F:I::rt':c::1trepreneurship in high-tech ECONOMIES IN ASIA

industries

Expanded “knowledge infrastructure” CATC H | N G U P O N

e Expand “next-generation” ICT

e Universalize broadband connectivity LAGS AN D GA PS

Enhanced higher education and skill base

e Expand relevant tertiary education

e Increase pool of skilled professionals and
technicians from polytechnics

e Enable ICT-based education pedagogy and
delivery

POLICIES

Provide economic incentives for knowledge
e Strengthen IPR protection and easy patenting
e Improve business environment, especially for high-tech
entrepreneurial firms
e Improve governance and role of government in accessing and applying
technologies
Help innovation to flourish
e Support both new technologies and technology adaptation
e Ensure greater openness to domestic and foreign sources to increase
innovation capabilities
e Create incentives for innovating for local low-cost markets
Introduce flexible education systems
e Expand polytechnics for gray-collar workers with professional
credentials
e Support industry-university collaborations for commercializing R&D
Establish effective qualifications frameworks for certification,
accreditation, and quality assurance in education, including online
courses
Promote market mechanism for ICT
e Extend ICT affordability and faster spread
e Expand ICT-based service delivery solutions
e Apply universal access and service programs for affordable broadband
in rural areas and small towns
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ASIA’S STRENGTHS

Cater to the consumption of expanding “middle pyramid”

e Projected Asia Pacific Share of Global middle class: 54%
(2020); 66% (2030)

e Projected share of Asia Pacific middle class in global
spending: 42% (2020); 59% (2030)

Benefit from the influence of growing intra-regional trade

e Share of intra-regional trade in total trade of Asia up from
54% in 2001 to 58% in 2011

Harness the power of mobile technologies

e Asia-Pacific share of world mobile data traffic projected to
grow to 47% by 2017

Strengthen investments in key emerging technologies

e Boom in demand for frontier technology areas such as
precision engineering semiconductors, biotech, and solar
photovoltaic

Enhance capacities for innovation in high-value services

o Preferred location for IT-enabled services: 7 of top 10
locations for outsourcing of global services for delivering
IT, BPO, and voice services are in Asia

Build on comparative advantage in creative industries

e PRC; Hong Kong, China; and India among top 10
exporters, accounting for over 30% of world exports of
creative goods in 2008

ADVANCING
KNOWLEDGE-BASED
ECONOMIES IN ASIA

USING SPECIAL
ADVANTAGES

POLICIES

e Promotion of technology adaptation for domestic
markets and decentralized innovation hubs for local

R&D

e Aregional innovation strategy and regional R&D
policies, eg, ASEAN Science and Innovation

promotion

¢ Policies to facilitate rapid expansion of m-services
such as m-health, m-education, and m-money

e Focus on skills development to address information
technology-based manufacturing technologies and
the rise of the “gray collar” tech worker

¢ Innovation strategies for the services sector,
particularly higher-value IT-enabled services and
knowledge-intensive services

e Use of massive open online courses (MOOCs) for
cost-effective solutions for tertiary education and
blended technical and vocational education delivery

e Promotion and development of knowledge-based
assets such as brands, and trademarks for creative
goods and services
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MARKET OPPORTUNITIES

Global cumulative growth rate projected for technologies:
o Low-end technologies-11%
o Mid-range technologies- 10%
o High-end technologies - 6%
Annual growth rate of entry-level product innovations -
6% (for India and PRC - 10%)
Mass market for cloud-enabled services: Cloud computing
to generate 14 million jobs globally in the next 3 years—
10 million in the PRC, India, and the Asia and Pacific
region
Learning games market projected to grow from
$3.9 b currently to $8.9 b in 2017 and most will be from
mobile apps
40 countries (including India and Indonesia) will have
more people with mobile access than electricity at home;
off-grid, on-net population will reach 138 million by 2015
Data traffic from wireless and mobile devices will exceed
wired data traffic by 2018 - projected at 61% of total
traffic
PRC and India have become net exporters of R&D services
to the EU valued at €953 m and €734 m, respectively, in
2010

POLICIES

e |PR policies for products for mid-range and bottom-of-the-pyramid

markets in support of frugal and jugaad innovation for price-sensitive
customers

Policies for cheaper availability of smartphones; applications for mobile
phones: 44 billion applications expected to be downloaded by 2016;
increase mobile apps for development

Policies to expand use of social, mobile, analytics, and cloud (SMAC) in
corporate and business applications

Promotion of use of tablets, and game-based and simulation-based
pedagogies in education; using technology to move to personalized
teaching and learning paradigms and for learning analytics

Setting up of R&D centers of excellence (COEs) and putting national
R&D services to effective use

Taking advantage of non-legacy infrastructure to promote cloud
computing and “on-demand” IT services, transforming business models
Developing Innovative financing models for knowledge-based
economies, deepening venture capital markets to complement bank-
dominated financial markets in developing economies



Foreword

Asia has enjoyed such spectacular economic growth over the past 3 decades that we expect most
of our developing member countries to have attained middle-income status by 2020. However,
this means their development challenges will be more complex. First, they need to avoid becoming
stuck in the middle-income trap. Second, they need to engineer a shift from mainly agricultural
output and jobs to manufacturing and high-productivity services at a time when resources are
becoming strained and skills of the workforce are reaching their limits. Building knowledge-
based economies is therefore the most sustainable way of ensuring strong, long-term growth.
It is with this thinking in mind that the Asian Development Bank prepared the study Innovative
Asia: Advancing the Knowledge-Based Economy.

Building such an economy is difficult and multifaceted; it requires quality and accessible higher
education, sound information infrastructure, strong research and development, persistent
innovation, and the right economic institutions to support it all. Major countries in the
Organisation for Economic Co-operation and Development, where more than 50% of gross
domestic product is knowledge-based, have these attributes and successfully completed their
structural transformations decades ago.

We have good examples in Asia also and lessons can be drawn from the experiences of Japan;
the Republic of Korea; Singapore; Hong Kong, China; and Taipei,China, which all rank highly in
the Knowledge Economy Index. The Republic of Korea, for one, has shown us that building a
labor force capable of supporting sustained growth requires the correct mix of quality skills and
knowledge. It has also exhibited the benefits of investing in information and communication
technology (ICT) infrastructure. Singapore, similarly successful, has meanwhile shown the value
of adopting and absorbing the latest technologies and building a highly efficient public sector
that works seamlessly with the private sector to promote knowledge development.

Developing Asia is at a unique moment in history. Technological trends will help developing
economies jump traditional development stages, redefining traditional patterns of growth and
amplifying the potential that exists within these economies today. Moreover, strengthening
information networks, particularly through mobile technologies that have the capacity to reach
even the remotest customer in the poorest countries of the region, is a technology option that
can serve both economic and social development needs. Rethinking education delivery using
ICT platforms and tools to better prepare youth and employees for the changing demands
of the workplace is another technology-based solution for growth with equity. There are also
significant business opportunities in using innovative products and technologies to serve both
price-sensitive customers at the bottom of the pyramid and the large and growing base of
middle-class consumers.

True transformation into a knowledge-based economy does not mean merely the production of
knowledge-intensive goods and services; rather, knowledge must be internalized and disseminated
throughout the economy. Asia is home to some of the world’s largest developing economies,
but many countries—big and small—fall way below Organisation for Economic Co-operation
and Development levels in rankings of knowledge-based economies. We need to close the gap
between economic size and knowledge to be able to sustain Asia’s growth. To do this, the choice
of policy mix is critical.



FOREWORD

My hope is that this study triggers a healthy debate on exactly how Asia should move forward
as a collection of vibrant knowledge-based economies. We must understand the trade-offs and
alternative scenarios at play. We need to identify the disruptive technologies which can change
the rules of the game. We should also learn how to spur the entrepreneurial spirit needed for
innovative thinking. A large part of that is encouraging critical thinking on how to create world-
class tertiary education institutions, promote innovation, and strengthen ICT infrastructure in
Asia in order to produce a workforce for the future. Finally, | hope that this study will convince
both policy makers and the private sector to invest in research and development to allow Asian
countries to leapfrog old technology.

We were fortunate to receive insights and guidance from the High-Level Panel for this study, led
by Kishore Mahbubani of the Lee Kuan Yew School of Public Policy of the National University
of Singapore and Lawrence Summers of Harvard University, together with eminent experts
Dominic Barton, Han Duck-soo, Takatoshi Ito, K. Vaman Kamath, Justin Yifu Lin, Mari Pangestu,
and Andrew Sheng.

The study’s final report is presented in two volumes:

[l Innovative Asia: Advancing the Knowledge-Based Economy - The Next Policy Agenda
[l Innovative Asia: Advancing the Knowledge-Based Economy - Country case studies from
the People’s Republic of China, India, Indonesia, and Kazakhstan

In addition, the Asian Development Bank engaged the Economist Intelligence Unit to construct a
new Creative Productivity Index. The report Analysing Creativity and Innovation in Asia, prepared
by the Economist Intelligence Unit, highlights the importance of productivity and efficiency of
various investments that contribute to knowledge-based economic development.

We hope this study will stimulate further discussion in the emerging economies of Asia on
strategic choices and pathways to strengthen knowledge-based economic development for
everyone.

Bindu N. Lohani
Vice-President, Knowledge Management and Sustainable Development
Asian Development Bank

Xi
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Executive Summary

Asia’s emerging economies have enjoyed extraordinary economic success over the past quarter
of a century. Much of the exemplary growth in developing Asia has come from its economies’
long-held comparative advantage in labor-intensive goods. Emerging economies will, however,
find it impossible to continue their success under the same growth models used so effectively
over the last few decades, as technology accelerates and changes the ways countries produce
and trade. With rising wages across the region, most developing Asian economies stand to lose
their comparative advantage for labor-intensive manufacturing and will additionally feel the
pressure of increasingly scarce and costly energy resources.

Strengthening knowledge-based economies (KBEs) is both an imperative and an opportunity for
developing Asia. It is an imperative to sustain high rates of growth into the future and to avoid
the middle-income trap. This requires productivity-led growth arising from innovation. Pursuing
KBEs is also an opportunity where developing countries can tap beneficial global technology
trends to step up competitiveness and move up in global value chains. In fact, developing
countries stand to lose out significantly by not moving toward KBEs. Business investment in
knowledge-based capital (KBC)—intangible assets such as data, software, patents, designs,
trademarks, brand equity, new organizational processes, and firm-specific skills—has been
increasing faster than investment in physical capital such as machinery and buildings in many
countries of the Organisation for Economic Co-operation and Development (OECD). Studies
of the European Union (EU) and the United States (US) reveal that business investmentin KBC
contributed 20%-34% of average labor productivity growth. By doing the same, developing
economies can increase the value of their industries in global markets.

KBEs will also strengthen the ability of developing countries to better address poverty and
inequality. While the percentage of people living below the poverty line in Asia has declined,
income inequalities have increased. New knowledge-based paradigms of growth can help redress
income inequality and rural-urban disparities. Science and innovation can support inclusive
growth through job creation or through access to improved medicines, seeds, or clean water.
The universal provision of information and communication technology (ICT) and broadband
connectivity will open up opportunities to world-class resources in health and education, among
other things, to the poorest communities. Support to growth and scaling up of frugal innovations
will bring enormous economic and social spin-offs to bottom-of-the-pyramid consumers.

This study by the Asian Development Bank (ADB) seeks to analyze the ways in which Asia’s
middle- and low-income countries can tap knowledge-based economic development to maintain
and strengthen the growth momentum and to move up global value chains. The ADB study
uses the Knowledge Economy Index (KEI) rubric to benchmark the performance of developing
economies in Asia against advanced economies of the world. It is clear that on all the four pillars of
the knowledge economy—innovation, education and skills, ICT, and the economic incentive and
institutional regime—developing economies in Asia significantly lag behind advanced nations.
Policy makers in developing Asia need ensure appropriate investments and conducive policies
across all the four pillars. The report traces the journey of the Republic of Korea, Singapore, and
Finland as KBEs and the lessons developing economies can derive. However, going beyond this,
the report also highlights a number of special advantages that Asia can effectively tap that will help
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EXECUTIVE SUMMARY

them leapfrog to the knowledge frontier. The relative lack of legacy infrastructure in developing
economies, particularly in information communication technology, could enable developing
economies to leapfrog over certain technology cycles and access the latest technologies, such
as moving to cloud computing solutions. Asia needs to effectively combine established wisdom
from the experience of developed economies with contemporary knowledge and options that
new technologies bring to strengthen KBE processes. An important dimension for developing
economies in Asia to consider, given the rising inequality in the region, is making KBE processes
inclusive. This report explores a number of opportunities in this direction.

Economic Incentive and Institutional Regime

The economic incentive and institutional regime (EIR) is the set of regulations and institutions
in a country that affect the incentives for carrying out economic activity. A robust EIR is a critical
component of an effective knowledge economy.

Government as a friendly but effective regulator. The government’s role as a regulator is critical
since it provides stewardship over the economy. Governments that consistently execute focused,
well-aligned KBE objectives see their economies progress faster. This ability to execute is particu-
larly important where government action is required to mitigate the impact of clear market failures,
such as to impose stringent intellectual property protection legislation, promote green growth, or
redress social and income inequality. In addition, governments must assume a leadership role in
developing a regulatory framework to ensure an effective finance sector, the lifeblood of start-ups
and KBE-oriented industry sectors.

Cross-functional government agencies to supportknowledge-based economies. Advanced
economies such as Finland, Singapore, and the Republic of Korea achieved fast and efficient
coordination across government bodies through cross-functional agencies. The Economic Devel-
opment Board has been instrumental in attracting foreign direct investment and in upgrading
Singapore’s economic structure. The Korea Institute of Science and Technology Evaluation and
Planning supports projects that foster creative knowledge in science and technology that boost
the country’s competitiveness. In Finland, the Research and Innovation Council has been a high-
level coordination body providing strategic direction to education, research, and innovation policy.
In Singapore, the Agency for Science, Technology and Research is the lead agency for fostering
world-class scientific research and talent for a vibrant knowledge-based and innovation-driven
economy. Government leadership is crucial to advance a KBE, especially in the early stages of
development. whereas at later stages, the private sector assumes a stronger role.

It is important to ensure that an economy’s talent pools are used most productively. Emerging
economy governments in particular face pressures to adopt legislation to protect worker welfare.
However, excessive government control and regulation can also be a problem. It canimpede the
flow of knowledge and technology to a market, and can create bureaucracy, which constrains
innovation and entrepreneurship. Governments in developing Asia could draw on best practices
from advanced countries. Finland’s development into a KBE illustrates the critical role government
can play as a coordinator and as a provider of a vision for the future of the country, including the
creation of specialized institutions to create consensus across all four pillars.
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EXECUTIVE SUMMARY

Establish strong intellectual property right laws and their enforcement. Advanced high-
income economies have strong intellectual property rights (IPR) environments that are critical
for innovation to flourish and bring commercial returns. Malaysia, Sri Lanka, and the PRC have
strengthened their IPR regimes in the past decade and rank above the world average. However, it is
more than legislation. Despite having IPR laws compliant with World Trade Organization standards,
the PRC and India are perceived by foreign companies as countries with poor IPR protection. IPRs
need to be accessible to innovators at the bottom of the pyramid and small entrepreneurs. With
growing digital enterprises, IPR regimes also need to be flexible and adaptable to change. In addi-
tion to improving the domestic regulatory environment, developing economies also need strong
policies to engage with the global economy through trade and foreign direct investment policies.
The role of multinational corporations in bringing technology and knowledge into the countries
needs to be strengthened through appropriate government policies.

Expand the finance sector. While Asia’s economies are diverse and dynamic, their financial
systems are largely bank-centered. KBE development in Asia will benefit from the deepening of
venture capital resources in the region. In addition, facilitation of innovation funds, such as the
Inclusive Innovation Fund in India, and promotion of social impact funds could help spread the
benefits of innovation to target population groups. Developing new and creative instruments for
financing would serve the development of KBEs well in Asia.

Education and Skills

An educated and highly skilled workforce is critical to a KBE. Ideas and technical expertise hold
the key to the new global competitive challenge. KBEs have a strong demand for higher-level
skills in the workforce. Evidence from OECD countries suggests that a growing proportion of
employees with tertiary level qualifications are employed in knowledge-intensive industries along
with a rising rate of financial and social returns attributed to tertiary education. Unemployment in
OECD countries has been lower for people with a tertiary education. The average education and
skill subindex score of the KEI of Asia and the Pacific is only a little over half the average score
of the OECD. Mean years of schooling is lower in developing economies in Asia compared to
OECD countries and tertiary enrollment levels are also much lower. Developing Asian economies
are also struggling with poor quality of education and poor connection of education with labor
markets and jobs.

Increase attainment levels in education. Developing Asia needs to increase education
attainment levels as well as the proportion of scientists and engineers in the population to close
the gap with advanced economies. Higher education and high level skills at the tertiary level are
crucial for KBEs, where developing Asia needs to cover much ground.

Raise the bar on quality of education. In addition to increasing enrollments, there is need to
focus on improving the quality and relevance of education and skills development to counter the
problems of skills—jobs mismatches and rising graduate unemployment. The approach to quality
improvement also needs to change—development of new curricula and courses needs to be far
more agile and continuous to keep up with the pace of change. For an effective and high-quality
tertiary education system, there is a critical need to increase the quality of education and student
attainments at the secondary level. Greater emphasis on science and technological streams and
on soft skills development at the secondary stage will help to build a tertiary education edifice
that is of higher quality.
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EXECUTIVE SUMMARY

Diversify educational credentials and improve the prestige for technical and vocational
education and training. A critical need in Asia is to diversify education systems to reduce the
overemphasis on degree programs and to include a range of applied degrees, technical qualifica-
tions, and other credentials located in an effective national qualifications framework. Multiple entry
and exit points and credit transfer frameworks are needed in a diverse platform of educational
institutions that include community colleges, higher-order skills development institutions to
support lifelong learning, and skills and qualifications upgrading. Countries that have done well
to strengthen the status attached to technical and vocational education and training (TVET),
such as Singapore and the Republic of Korea, offer good lessons for developing economies. The
Republic of Korea’s tailor-made education programs to cater to the human capital needs of specific
industries and corporations led to successful employment and the creation of human capital that
enterprises needed. There is need for a variety of higher-order vocational and polytechnic degrees
and applied degrees in addition to academic qualifications.

Build nimble and responsive education systems. A key attribute required of education systems
is to provide the necessary qualifications and competencies required in the marketplace. Far
greater flexibility and adaptability is required in educational institutions to keep pace with the
rapidly changing economic global environment and the talent and skills required. Studies reveal
that there is a premium to skills—skilled people, compared to the unskilled, are more likely to get
jobs, more likely to be unaffected by financial crises and other shocks, more likely to earn better
wages, and more likely to stay longer in the workforce. Modular approaches to course development
and updating as well as “just-in-time” and “on-demand” training will become more important in
the future. Employers greater emphasis on life skills or soft skills in their employees than technical
skills. This suggests that “learning to learn” pedagogies will take a more influential position.

Create a critical mass of world-standard tertiary education institutions. Tertiary institutions
of world standard, research centers, and model campuses are needed to provide the requisite
talent for priority sectors for KBEs in Asia. Such capabilities can be built from scratch, by upgrading
existing institutions, by partnering with world-class universities, or a combination. Forging link-
ages with world-class universities will help developing Asia to jump-start research and develop-
ment (R&D) programs that are benchmarked to global standards and establish best practices in
governance of tertiary education systems. A greater focus on science, technology, engineering,
and mathematical (STEM) disciplines at all levels of education is needed to augment talent for
innovation. Developing economies have so far underexploited the potential of tertiary education
institutions and industry—university collaborations as R&D centers and commercial incubators of
innovation and technology. The colocation of high-quality technical universities with technology
parks, along with links to large companies that can be potential customers of technologies, R&D
collaborators, venture investors, technology transfer intermediaries, and knowledge-based service
providers such as branding and advertising, would serve Asia well.

Expand centers of excellence in research and development. Emerging economies need to
invest substantial resources in building centers of excellence (COEs) in R&D. COEs aim to produce
original and potentially groundbreaking research and form a joint physical community of scientists,
technologists, and industry experts. A COE in research brings together a critical mass of high-level
scientists and/or technology developers, plays a dynamic role in the innovation system, enjoys high
levels of international visibility and scientific and/or industrial connectivity, and is able to diversify its
sources of finance. Such talent developmentin COEs can be allied to the priority economic sectors of
the economy.
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Policies for next-generation information and communication technology in education. There
is now a clear transition to the next generation of ICT solutions in education. In recent times, a suite
of technology-enhanced learning solutions such as web-based e-learning platforms, virtual and a
smart classrooms, collaboration tools, online resources, digital library access, videos on demand,
and syllabus-based virtual content creation have been tried with varying degrees of impact. But
these lack a coherent framework and policy support within the education system. They need to
be linked much more strongly to key educational goals and outcomes for students and teachers,
rather than introduced as technology interventions alone. Adaptive learning and intelligent learning
systems have great potential in helping to address shortfalls in learning achievements by tailoring
education to the learning styles of individual students. Learning management systems are one of
the fastest growing software sectors in recent years and it is now a billion-dollar plus industry with
a wide variety of offerings.

Stimulate implementation of information and communication technology as a game
changer. ICT in education is likely to be one of the most powerful tools for bringing about improve-
ments in quality, relevance, equity, and transformational pedagogy. The “digital natives” of today’s
world learn in completely new ways that blend different modalities and institutional settings.

The onset of massive open online courses (MOOCs) has challenged the brick-and-mortar only
type of educational institution. Anytime-anywhere learning and blended learning approaches will
become the order of the day. ICT can play a transformational role in the pedagogy and delivery of
education to include more innovative, creative, and interactive processes. The rapid proliferation
of educational games and interactive learning materials can change the very face of a classroom.
The US game-based learning market was worth $231.6 million in 2010 and is expected to grow
at a compound annual growth rate of 12.3% and reach revenues of $413.2 million in 2015. Even
more spectacular is the expected growth of the simulation-based learning market, which reached
$990.2 million in 2010. The 5-year compound annual growth rate is 20.2% and revenues are
expected to reach $2.48 billion by 2015. Smart classrooms, e-books, and educational games
are also making inroads into developing economy contexts. The sooner emerging economies
explore and implement promising ICT solutions in and for education that are most suited to their
development needs, the higher the opportunities for substantial improvements to the quality
of delivery of educational services.

Innovation

Innovation is the cornerstone of a KBE. The average score of the Asia and Pacific region on the
innovation subindex of the KEI is nearly half the OECD average. Emerging economies in Asia
spend far too less on R&D as a percentage of gross domestic product (GDP) and have far fewer
R&D personnel such as scientists and engineers.

Increase research and development expenditure to at least 1.5% as a percentage of gross
domestic product. Other than the People’s Republic of China (PRC), none of the emerging
economies have an R&D investment of 1.5% of GDP that countries such as the Republic of Korea,
Japan, and Singapore undertook at middle-income levels. The study suggests that an allocation of
atleast 1.5% of GDP to R&D is required to undertake innovations that will help to advance beyond
middle-income levels.
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Promote high-impact research and development investments. In absolute R&D expenditures,
the PRC and India have doubled their R&D investments and increased their share of global R&D.
The PRC s set to overtake the US to become the world’s largest R&D investor by 2020. The main
recommendation for Asia is to increase not only R&D spending, but also its efficiency. This requires
better systems for allocating public funds for R&D, particularly focusing on a few high-impact areas
that will serve the economies well in terms of increasing their global competitiveness.

Steer policies to encourage frugal innovation and innovation for “middle pyramid”
consumers. The report recommends that developing Asia will do well to orient their innovation
policies to reap the benefits of expanding “bottom of the pyramid” markets. Innovations leading
to “frugal” products have great potential for emerging economies in Asia which have already
demonstrated success in this field. The Inclusive Innovation Fund set up in Indiais a good example.
Equally, product innovations to serve the growing size of middle class consumers in Asia, who
are expected to account for 42% of global middle-class spending will bring economic benefits.
Between 2010 and 2015, the market for technologies serving these segments is expected to have
a cumulative average growth rate of over 10%. Such innovations serve the needs of low-income
and price-sensitive customers who live in rural areas, thus making KBE processes more inclusive.
Public policies to support innovation to develop technologies and products and services suited to
these markets such as decentralized innovation hubs in rural and peri-urban areas, low licensing
fees for patents, increased funding for social impact investments, and public procurement policies
that favor indigenous solutions would be of great benefit to developing economies.

Realize the potential of innovation in the services sector. Many traditionally non-tradable
knowledge-based services sectors in the advanced economies—medical diagnostics, architectural
designs, business accounting, and analytics—are increasingly offshored to lower-cost developing
economies, and Asia’s well-established information technology-enabled services (ITeS) and
business process outsourcing (BPO) clusters are becoming the primary beneficiaries of these
global flows. Of the 10 top locations for outsourcing of global services for delivering information
technology (IT) BPO, and voice services, 7 were in Asia in 2011. To build upon on this offshoring
opportunity, however, developing Asia needs to continue to invest in its innovation capacity in
order to remain competitive.

Improve the ecosystem for innovation intermediaries. There is a need for public sector funding
to ease bottlenecks that prevent new technologies from being commercialized by local start-ups.
These would be proof-of-concept and patent application grants, innovation voucher schemes,
and incentives for collaboration between firms and universities. The Small Business Innovation
Research (SBIR) program in the US and the TEKES program in Finland can be adapted to devel-
oping economy contexts. Private financial service firms can be incentivized to provide funding for
innovation-based start-ups; Israel’s Incubation Support program and Singapore’s Business Angel
Scheme and Incubator Development Programme are good examples. Public investment in such
intermediary instruments to promote commercialization of new technology is required ahead of
market demand.

Strengthen and update intellectual property rights protection policies. Across developing
Asia, there is need to strengthen IPR laws and their enforcement. In order to reach advanced
economy and high-income status, developing economies need to increase domestic ownership
of patents compared to multinational corporations patents and to support commercialization of
technology by national economic actors. IPR laws need to keep pace with technology change,
particularly in digital technologies. For instance, IPR policies are lacking for e-commerce in which
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PRC and India have become regional heavy-weights. The explosion of e-tailing and digital products
and services requires a new approach to innovation policies.

Increase investments in knowledge-based capital. Commercialization of innovation requires
a market for knowledge-based assets and services. Growth in OECD economies is increasingly
driven by investment in KBC with many companies investing more in knowledge capital than
in physical capital. Policy frameworks in developing Asia mostly relate to physical capital, such
as machinery, equipment, and buildings. There is a need for policies to support the growth of a
market for knowledge assets and services such as copyrights, trademarks, and brand equity, to
help companies to participate in high-value global chains and markets.

Create multiple innovation bases and hubs. There is a growing trend toward “innovation
districts” that link technology, talent, and finance in a well-coordinated geographic location.
Contemporary, young entrepreneurial firms need offices, research laboratories, and business
incubators, but also the necessary social platforms for entrepreneurial growth such as social
networking, mentoring, product development services, and urban amenities. Innovation districts
are forming in many locations in the US (Cambridge, Detroit, Philadelphia, San Francisco, etc.),
where existing clusters of advanced research universities, medical complexes, and technology
and creative firms are sparking business expansion as well as residential and commercial growth.
Asian economies should consider creating multiple innovation clusters that are colocated with
industrial clusters and economic zones rather than one or two large Silicon Valley-type of innova-
tion bases.

Information and Communication Technology

ICT is a key enabler of innovation and is a fundamental resource for a KBE. It has opened many
new avenues for growth and employment. ICT is drawing more attention than ever before from
policy makers and business alike, since ICT can promote inclusive growth while also bringing
tangible economic value to businesses. Emerging economies in Asia on average fare much worse
than the OECD countries in the ICT subindex of the KEI as well.

Increase the penetration of information and communication technology. ICT can be a
pivotal force in transforming Asia’s resource-based developing economies into knowledge-
based ones. Studies suggest that a 10% increase in mobile phone penetration contributes to a
4.2-percentage-point increase in total factor productivity, and the impact of ICT on economic
growth is greater in developing economies than in developed economies. Governments of advanced
economies invested strongly in creating a nationwide ICT infrastructure, such as the Republic of
Korea, ahead of actual demand. This contributed to the country’s ability to put the infrastructure
to good use through a large number of e-government and business applications.

Emerging economies in Asia are in a good position to leverage ICT for accelerating economic
growth with social impact. Asian economies have taken leading roles in the production and use of
ICT goods and services. In 2011, ICT accounted for nearly a quarter of developing Asia’s exports,
over twice the global average. In the last decade, developing Asian economies have become
important players in the global ICT sector, and some Asian economies have considerably better
ICT capacity (represented by the Network Readiness Index), than their per capitaincome would
suggest. The development of a range of ICT applications will strengthen KBEs.
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Tap the power of mobiles phones for development. Mobile technologies have spread at a
spectacular speed in the Asia and Pacific region. In Asia alone, there are nearly nine mobile phones
for every ten people, and the majority of these devices also serve as Asia’s primary connection to
the internet. At 3.5 billion mobile subscriptions, consumers in Asia and the Pacific now account
for more than half of the world’s total mobile service market. Just two markets, India and the
PRC, account for nearly 2 billion mobile users. Moreover, Asia leapfrogged up the mobile service
value chain and seized upon next-generation mobile broadband network infrastructure, faster
than other developing regions. While overall mobile penetration levels in developing Asia mirror
those in other emerging markets, the adoption of broadband mobile services (3G and 4G) has
been much faster. The transition from voice traffic to data traffic on mobile devices has taken
place at a dizzying speed. It is projected that there will be 788 million mobile-only internet users
by 2015, a large proportion of them in the Asia and Pacific region. By 2015, it is projected that in
40 countries including India and Indonesia, there will be more people with mobile network access
than with access to electricity at home. The off-grid, on-net population will reach 138 million by
2015. Mobile technologies can thus serve as a powerful tool to reach a range of development
services to the last-mile user even in remote and poorer regions of developing Asia.

Mobile technology offers transformational opportunities for development. In 2015, it is
forecast that Asia and the Pacific will account for nearly 30% of the global mobile data traffic.
An estimated 2.5 billion people do not have access to bank accounts and the mobile phone
can be an instrument of financial inclusion. According to Mobile Money for the Unbanked, in
2012, there were 30 million mobile money customers—mostly in the African region, where in
28 countries there are now more mobile money accounts than bank accounts. The Asia and
Pacific region can advance on the same path, provided regulatory and other hurdles can be
overcome. Mobile phones can provide educational material, health care, and market information,
and facilitate m-commerce. Going forward, the main driver for change will be from mobile
applications that serve mass markets. Appropriate policies such as market competition in
telecom, development of applications in multiple local languages and visual media for people
with little or no education, availability of low-cost smartphones, and tapping of the mobile
network to supplement delivery of social services would help make KBE processes more inclusive
and far reaching in developing Asia.

Ensure universal, affordable, and high-speed broadband. While mobile phones have near-
universal coverage, the spread of broadband has not been as speedy in developing Asia. Compre-
hensive national broadband policies are needed for developing Asia to catch up with advanced
economies. Universal, affordable, and high-speed broadband will be crucial to support the
advancement of KBE sectors in developing Asia, such as e-commerce, digital enterprises, multi-
media and web-based products and services, and entertainment and creative industries. Mobile-
based internet will not be sufficient for the rapid proliferation of these industries. The availability
of high-speed broadband in rural areas will serve as an important inclusive development strategy.
The application of universal service funds (collected as a levy from service providers) to improve
connectivity to areas where economic incentives are insufficient will help bridge the digital divide.
Extending universal service funds, which remain significantly underutilized, to include high-speed
broadband connectivity will serve the economic interests of rural populations.

Expand digital literacy and talent for information technology. There is an important need
to develop the human resource capacity needed for a digital economy. On the one hand, a large
number of people need to be imparted generic ICT skills, and, on the other, there is need to invest
in higher-order and targeted skills for the ICT sector that will help economies to have a competent
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workforce needed to optimize on applications. The national digital literacy initiative of India is a
good example.

Adopt cloud computing technology choices. In making ICT penetration universal, developing
economies can evaluate the costs and benefits of moving to cloud computing—trends suggest
that by 2016, the bulk of IT spending will be cloud-based. Emerging economies in Asia would do
well to anticipate future trends and invest in tomorrow’s technologies, even if it entails higher
costs, rather than in yesterday’s technologies. A recent study shows that cloud computing will
generate 14 million jobs globally in by 2016, 10 million in Asia alone. As mass markets develop
for cloud-enabled services in Asia, prices should fall further, much like mobile services, further
boosting productivity. This will enable new business development, productivity gains, shared and
lower costs, on-demand services, and greater efficiency in markets.

Charting a Course for Knowledge-Based Economic Development
Priorities in Developing Asia

Developing Asia at present has multiple opportunities and pathways to pursue KBE development.
Each economy needs to shape its priorities and pathways based on its own factors and unique
attributes. This report suggests that