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Foreword

China has made impressive achievements in economic growth and poverty reduc-
tion over the last quarter century. Now it faces daunting internal challenges such
as ensuring employment to millions over the coming decade, continuing to main-
tain high growth, increasing its international competitiveness, and reducing income
and regional inequalities. Compounding these challenges is the new knowledge
and information revolution. To prosper in this new era, China must welcome
the knowledge revolution and make effective use of knowledge in its agricul-
tural and industrial sectors, and especially in developing its service industry. China
also needs to manage the transition to an environmentally sustainable econo-
my that better utilizes its relatively limited natural resources.

This book outlines the main challenges that China faces in its future devel-
opment, and the importance of shifting from a factor-based to a knowledge-based
strategy. It presents a long term strategy for China that integrates key knowledge-
related policy components, improving relevant economic incentives and insti-
tutions, upgrading the education and training system, building the information
infrastructure, and strengthening the innovation and research system. It concludes
by suggesting concrete steps for implementing the proposed strategy.

To take advantage of this unprecedented opportunity, the book recommends
that the government withdraw further from hands-on management of the economy
and take on a new role—that of an architect of appropriate institutions and provider
of incentives to establish a new socialist market economy based on knowledge.

China and the Knowledge Economy: Seizing the 21st Century has been devel-
oped by the World Bank Institute in collaboration with the East Asia and Pacif-
ic Region of the World Bank. These two groups have been working closely
together over the past years to support East Asian countries in developing
knowledge strategies and pioneering new approaches to remain competitive
in the Knowledge Economy. Our hope is that this book will provide useful
insights for Chinese policymakers and other countries as they embark on trans-

forming their economies to ones based on knowledge.

Vinod Thomas Jemal-ud-din Kassum
Vice President Vice President
World Bank Institute East Asia and Pacific Region, World Bank
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Executive Summary

For a large part of the last two millennia, China was the world’s largest and
most advanced economy. Then it missed the Industrial Revolution and stag-
nated. Only after opening to the outside world in 1979 was China’s econom-
ic performance again impressive. And its achievements in increasing welfare
and reducing poverty are unparalleled. But China cannot sustain such progress
without major changes in its development strategy, as elaborated recently in
the tenth five-year plan.

China faces daunting internal challenges compounded by the knowledge
and information revolution. To overcome these challenges the Chinese gov-
ernment must take on a new role to quickly exploit the knowledge revolu-
tion—architect of appropriate institutions and provider of incentives to promote
and regulate a new socialist market economy based on knowledge.

China’s strategy will have to build solid foundations for a knowledge-based
economy by:

e Updating the economic and institutional regime.

e Upgrading education and learning.

e Building information infrastructure.

China must also raise the technological level of the economy by:
e Diffusing new technologies actively throughout the economy.
e Improving the research and development system.

e Exploiting global knowledge.

FACING DAUNTING INTERNAL CHALLENGES

China faces two dramatic economic transitions: from an agricultural to an indus-
trial and service economy—and from a command to a socialist market econ-
omy. In addition, it faces other challenges due to its large size and present
growth trajectory.

PROVIDING EMPLOYMENT

In this decade, conservative estimates place necessary job creation within China

at 90 to 100 million to take in the projected 40 to 50 million people released

China faces
daunting internal
challenges
compounded by the
knowledge and
information

revolution

XV
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China’s international
competitiveness
is declining, so it
needs to improve

its productivity

from agriculture, those from state-owned enterprises and town and village enter-
prises, as well as the new entrants to the labor force. However, other estimates
have placed required job creation much higher—anywhere from 200 to 300
million. Already, effective unemployment is about 10%, and regardless of which
figures are accepted, the creation of job opportunities is on the top of poli-
cymakers’ list of priorities.

Most jobs created have come from low-skill industries. But China’s share
in services is smaller than would be expected for a country at China’s stage
of development due to past policy biases toward industry and against the serv-
ice sector.

Most new jobs will be in informal service employment and basic infra-
structure services (construction, transport, telecommunications), retailing,
tourism, and commerce. But many should also be in small, private high-value
business services—such as marketing, logistics, distribution, financial, consulting,
and management. And many should be in other professional services histor-

ically underdeveloped in China but critical in knowledge-based economies.
MAINTAINING GROWTH AND INTERNATIONAL COMPETITIVENESS

China’s fast growth has been possible thanks to shifts of workers and resources
from low productivity agriculture to industry—and to very high rates of both
domestic and foreign investment. But maintaining economic growth will be
difficult with the drag of large, inefficient state-owned enterprises and a finan-
cial sector burdened with nonperforming loans.

Furthermore, according to some rankings China’s international competi-
tiveness is declining, so it needs to improve its productivity. Average worker
productivity in agriculture is a mere 0.8% that in the United States; in manu-
facturing it’s 3.6%. Ironically, as China boosts productivity it will need less labor,
exacerbating unemployment, unless there is increased demand for Chinese
goods and services. A critical element of China’s new strategy will be to diver-

sify its goods and services by taking advantage of new knowledge.
REDUCING INCOME AND REGIONAL INEQUALITIES

China’s fast growth has been concentrated in the coastal regions, those most
open to international trade and receiving the most foreign direct investment.
GDP growth rates in the central and western provinces have been significantly
slower. Inequalities are also growing. Some people have access to capital, edu-
cation, and other assets—and connections to use them to exploit business
opportunities. Others still rely primarily on their own labor in subsistence agri-

culture or in low-productivity enterprise.
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China’s diversity is exceptional. It is a very large country with considerable
disparities among regions, cities, and industries. The third world coexists with
the first world in China’s advanced regions. In the vibrant cities of the east,
extremely dynamic enterprises and universities operate in high tech parks ben-
efiting from brand new infrastructure. In nearby cities, and of course in dis-
tant western provinces, poverty is broadly spread, not only in terms of income
but also in knowledge, education, and information infrastructure. Any knowl-
edge strategy will have to take full account of such diversity.

China must
SUSTAINING THE ENVIRONMENT

shift away from
Degraded water quality has damaged agriculture, ecosystems, and fisheries— resource-intensive
with air pollution becoming a serious threat to the economy and the people.
More than 2 million deaths occur each year from air and water pollution, the development and
result of rapid industrialization and urbanization. The depletion of China’s move efficiently
already scant supply of forests, water stocks, and other natural resources is
adding to the significant constraints on the enormous population. China must into services and
shift away from resource-intensive development and move efficiently into serv-

knowledge-based
ices and knowledge-based development.

development

CONFRONTING THE GLOBAL KNOWLEDGE REVOLUTION

Adding to the challenge of China’s development is the “revolution” in the pro-
duction and dissemination of knowledge. Effective use of policy and techni-
cal knowledge has always determined the process of economic development,
explaining in large part the differences in countries’ levels of development.
Today that knowledge is even more important:
e Advances in scientific and technical knowledge make possible the infor-
mation and communication technology revolution, the engineering of mate-
rials at the molecular level, and even the development of new life forms through
biotechnology.
e Rapid reduction in the costs of transportation and telecommunications spur
the integration of previously disparate economies through trade and other inter-
national exchanges.
e Digitization and informatization of numerous activities reduce transaction
costs and increase productivity.

These trends herald a new era characterized by:
e Development of a service-based economy, with activities demanding intel-
lectual content becoming more pervasive and decisive.
e Increased emphasis on higher education and life-long learning to make

effective use of the rapidly expanding knowledge base. i
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China has to open
more and harness
the forces shaping
the global economy,
leapfrogging to
take advantage of
rapidly evolving

technologies

e Massive investments in research and development, training, education, soft-
ware, branding, marketing, logistics, and similar services.

e Intensification of competition between enterprises and nations based on
new product design, marketing methods, and organizational forms.

e Continual restructuring of economies to cope with constant change.

Knowledge and information are thus becoming the key drivers of inter-
national competitiveness and the global economy, making it crucial to respond
rapidly and efficiently to changes. Partly as a result of a high growth rate, but
also because of the knowledge revolution, China faces a period of wrench-
ing and continual restructuring affecting all sectors, as noted in the tenth five-
year plan.

To compete and prosper in this new environment, China has to open more
and harness the forces shaping the global economy, leapfrogging to take advan-
tage of rapidly evolving technologies. It must welcome the knowledge revo-
lution, which, though it presents considerable challenges, also grants significant
opportunities to make China’s development sustainable by:

e Improving competitiveness of existing agriculture, industry, and services—
and saving jobs.

e Developing new activities, services in particular, to create new jobs and
new sources of wealth.

e Facilitating the transition to a more sustainable and environmentally friend-
ly economy that makes more effective use of China’s relatively limited natu-

ral resources.

ADAPTING CHINA’S DEVELOPMENT STRATEGY

China has already taken a number of measures to cope with these challenges
and exploit these opportunities. Science, technology and education were put
at the forefront of development policy in the mid-1990s. Investments in infor-
mation infrastructure have been considerable, and a reform process is active-
ly pursued in a myriad of fields to adapt the economy and society and
prepare them to enter the World Trade Organization (WTO).

China’s tenth five-year plan clearly focuses on economic development and
restructuring (largely moving out of agriculture, upgrading industry, and mov-
ing into services). It emphasizes dealing with inequality and regional imbal-
ances, sustainability, social security, and continuing market reform. Science,
technology, and education are again given a prominent role for driving the
change. The plan spells out China’s goals, but does not detail a path to
achieve them. This report offers specific policy recommendations in the con-
text of the broader ideological and political shift needed to address the grow-

ing social, political, and economic pressures of the 21st century.
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The policy recommendations are primarily addressed to the central gov-
ernment, but some concern provincial and local governments, which play a
significant role through control of some 70% of the national budget and
through influence on local enterprises, judiciary systems, schools, and other

aspects of Chinese society.
UPDATING ECONOMIC INCENTIVES AND INSTITUTIONS

The main change will be the new role for the state. The government must The government must
move farther from controller and producer to becoming the architect of a new

socialist market and knowledge-based system, a system that is more self-reg- move farther from
ulating through appropriate market-supporting institutions. The government controller and

has already been engaged in a vast array of bold structural reforms to adapt

the Chinese economy. Market-supporting institutions need to be actively built producer to becoming
in six areas that support and shape a vibrant knowledge-based economy. the architect of a

o Strengthening the legal and regulatory framework for supporting entrepreneurial

capabilities. To tap the creative and entrepreneurial capability of people, it is new socialist market
important to establish a clear rule of law and clear property rights that allow 5.4 knowledge-based
people to enter contracts and expect that they will be honored. This requires

not just transparent and stable rules but also their fair enforcement, with no excep- €c0nomMy

tions or special privileges. This also means reducing all forms of bureaucracy

that impede innovation. Much further progress is needed on all these issues.

e Promoting economic competition. Providing stronger pressure to make effec-

tive use of knowledge for development involves reducing barriers to foreign

trade, which China is addressing by joining the WTO. But it is also necessary

to reduce the internal barriers to the free flow of goods and services across

Chinese provinces—and establish effective competition-promoting agencies

to address domestic and foreign competition.

o Strengthening the financial system. Finance—and the key institutions and

rules that regulate it—are the “brains” of a market and knowledge-based econ-

omy, because they process information to allocate capital to its most efficient

use. What does this require? Improving the risk assessment and supervision

capability of banks. Developing an effective stock market with appropriate

disclosure rules and safeguards against insider trading and effective governance

of traded firms and financial intermediaries. Encouraging the venture capital

market—to finance entrepreneurs with new ideas. And putting in place appro-

priate bankruptcy legislation to redeploy the productive assets of failed enter-

prises to new economic uses.

e Facilitating labor market flexibility. The rapid transition from an agricul-

tural to an industrial economy and now to a service economy—compound-

ed by China’s eventual full accession to the WTO—creates a massive need o
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Improving education
is perhaps the most
critical reform for the

medium and long runs

for mobile labor. But its labor market is severely constrained by rules restrict-
ing mobility—and by the old system that tied the health and housing bene-
fits to enterprises.

e Developing an effective social security system. Reforms in the unemploy-
ment insurance and pensions systems are critical to ensure that labor is rede-
ployed to more productive activities. It will be necessary to facilitate productive
employment of the millions of workers not yet part of the formal employment
system, particularly the large floating population in urban areas and the mil-
lions of underemployed in agriculture.

e Promoting the growth of small and medium-size enterprises. A key element
of the employment promotion strategy should be promoting small and medi-
um-size industries. Proactive measures will create a more even playing field
by reducing the biases toward large state-owned industries and encouraging
development of small and medium-size industries across all economic sectors.
These measures include reducing the regulatory hurdles to establishing new
enterprises and providing them access to finance, technical and marketing infor-

mation, and business skills.

UPGRADING EDUCATION AND LEARNING

Higher education and greater skills are fundamental in a knowledge econo-
my. But despite tremendous improvements, the average educational achieve-
ment in China is still low. This is perhaps the most critical reform for the medium
and long runs. China is endowed with a gigantic and growing population, the
raw material for a knowledge economy. But people must be educated and
taught to be creative, with the ability to learn through their lives.

Centuries of Confucian tradition, decades of planned-economy regime, and
emphasis on rote learning rather than creative thinking has shaped Chinese
philosophies and methods of teaching. Most government support has gone
to basic education, creating a very literate population. Now there is demand
for well-trained, state-of-the-art, business-oriented people. This demand is being
satisfied by a thriving private higher education sector, which, for ideological
reasons, is not officially recognized.

Some of the major initiatives needed:

e Modernize the curriculum at all levels to provide the new basic skills that
the knowledge economy demands. Beyond solid core skills in reading,
writing, and arithmetic are computer and Internet skills—and the ability to
think creatively to be able to adjust to constantly changing job needs and
skill mixes.

e Increase the efficiency of current spending by introducing better outcome

indicators.
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e Integrate the private higher education system into the official system.

e Redirect the national and provincial ministries of education from primari-

ly providing education to assuring the quality of the educational system and

facilitating its proper functioning, particularly for higher education.

e Focus on equity and develop programs to ensure that talented but poor

students have access to education, especially to higher education.

e Renovate the training and vocational education system to make it more

responsive to local business needs and initiatives.

e Provide retraining programs for the millions of displaced workers so they ~China needs to

can find alternative productive jobs.

e Tap the enormous potential of Internet-based education to provide the promote greater use
above-mentioned skills and to expand the outreach of formal education of information and
at all levels, making use of an already well-developed distance learning

. communication
infrastructure.

technologies
BUILDING INFORMATION INFRASTRUCTURE

throughout the

Dynamic telecommunications and information infrastructure is critical for economy
leapfrogging into the knowledge economy, something the tenth five-year plan
does not emphasize sufficiently. Such infrastructure reduces transaction costs,
provides economies of scale, and overcomes some constraints of distance. China
still lags behind most East Asian countries in telephones, computer, and Inter-
net connections per capita.

Most of the economy has limited and poor quality access to information
infrastructure. Some actions to improve the situation include:
e Promote greater competition by further opening markets dominated by China
Telecom and other state-owned enterprises.
e Create an independent regulatory body.
e Open more to foreign investment as a source of capital and technical expert-
ise for information technology services.
e Expand Internet access and promote development of domestic content on
the Internet.
e Promote greater use of information and communication technologies
throughout the economy, such as: giving technical support to small and
medium-size enterprises; improving the efficiency of the banking system, includ-
ing electronic banking, payment systems, and a national credit rating system;
and delivering Internet-based education and health services.
e Promote electronic commerce—business to consumer and business to
business. This will require electronic payments systems, security, electronic
signatures, and a proper legal framework to settle domestic an international

electronic commerce disputes. =
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There is a need to
dramatically improve
dissemination and
use of technology and

related knowledge

e Promote electronic government to improve the efficiency of interaction
among government ministries, efficiency of tax collection and budget man-
agement, as well as its accountability and interactions with the public.

e Promote massive training in information and communication technologies.

DIFFUSING TECHNOLOGY THROUGHOUT THE ECONOMY

Modern industrial infrastructures have been primarily concentrated in some fifty
“high tech” parks established along the coast. But these are small islands in the
less productive economy. There is a need to dramatically improve dissemina-
tion and use of technology and related knowledge, including greater transfer of
knowledge from the most efficient producers in each sector to the least efficient.
Performance disparities within industries among the different regions are daunt-
ing and contribute to severe economic and social tensions.

A better functioning market economy system is a prerequisite for efficient
knowledge and technology dissemination. The most effective means of dis-
semination are expansion of efficient enterprise and promotion of private sup-
pliers—of equipment, specialized inputs, and technical and managerial services
for all sectors. Upgrading the economic incentive and institutional regime, as out-
lined above, is critical to stimulate the growth of these specialized providers and
facilitate access to the capital and other resources they need to grow and thrive.

To complement this market-based technology diffusion process, the gov-
ernment, working in concert with local and provincial governments and
through joint funding, should:

e Give higher priority and greater resources to technology dissemination
schemes: engineering, research and productivity centers, renovated programs
for rural industries, extension services in agriculture, and regional technical
centers to support small and medium-size enterprises.

e Further support—by appropriate, decentralized funding schemes—to inno-
vative enterprises, particularly in the small-scale sector

e Facilitate the establishment of incubators—which can support new tech-
nology-based enterprises throughout the country—and the development of
regional clusters for the renewal of local economies.

e Strengthen the development and use of technical standards, a critical
mechanism to stimulate the diffusion of modern technologies, but consider-

ably neglected in China.

STRENGTHENING THE RESEARCH AND DEVELOPMENT SYSTEM

Important and drastic reforms have been implemented over the past decade

to adapt the R&D system inherited from the planned economic regime and
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to reorient the research effort by launching government programs. These actions

have contributed to dynamic and fruitful interactions among all actors, but prob-

lems remain. In the rush to the market the government has strongly reduced

funding for government institutes and encouraged them to privatize. But it

may have gone too far. Basic and precompetitive research—and areas of spe-

cial social concern, such as health and environmental research—are under-

funded. Moreover, government R&D programs are being designed and

implemented with no involvement of the enterprise sector and other end-users.

The government should: The government

e Increase public support for basic research and channel more public ]

research funds to such pressing problems as promoting agriculture, protect- should increase

ing the environment, and exploiting China’s traditional strengths. public support for

e Reform applied and technical government R&D programs and involve enter- .

prises in their design and implementation. basic research,

e Use technology foresights to identify areas where China should allocate encourage the

its research efforts while improving the monitoring and evaluation of public

spending. productive sector to

e Strengthen the research capabilities at Chinese universities and better reg- do more research on

ulate their relations with the market.

e Encourage the productive sector to do more research on its own by incen-  itS 0Wn, and promote

tives directed to smaller enterprises and improved government programs. greater awareness of

e Support greater collaboration among domestic researchers and with for-

eign researchers through expanded bilateral programs and development of the importance of

information technology-based research networks. .
‘ ' intellectual property

e Promote greater awareness of the importance of intellectual property

rights and encourage Chinese researchers and companies to patent more—  rights

in China and abroad—to protect their interests.
EXPLOITING GLOBAL KNOWLEDGE

One reason for the rapid increase in global knowledge is the massive invest-
ment in global R&D. China’s R&D spending is only 0.66% of the world’s, so
China needs to tap into the rapidly growing stock of global knowledge. Since
opening to the world, China has been importing more capital goods, com-
ponents, and high-technology products—and increasing foreign direct invest-
ment, technology licensing, foreign study, copying and reverse-engineering,
and acquiring technical publications. The tenth five-year plan appropriately
emphasizes opening even more to the outside world, but China could be even
more aggressive by:

e Improving the general business climate, the rule of law, and the enforcement

of intellectual property rights—all important considerations for foreign investors. ]
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China will have to
find its own way
of resolving the
tensions and
contradictions

of moving from

its past legacy

e Attracting foreign investment in areas of strategic interest to China. So far
foreign investment has been concentrated in manufacturing activities, along
the coast, and more than 60% has been of Chinese origin (Hong Kong, China;
Macao; Singapore; and Taiwan, China). Measures need to be taken to diver-
sify sectoral distribution and origin of foreign investment.

e Opening more to foreign investment in services. Foreign investors have tremen-
dous expertise in finance, insurance, logistics, sourcing, marketing, distribution, cus-
tomer relations, branding, training, consulting, R&D, and managing intellectual
capital—and China needs to take advantage of all of this intangible knowledge.
e Being more proactive in acquiring disembodied technology through licens-
ing and other payments instead of relying so strongly on technology embod-
ied in capital goods.

e Developing more strategic alliances with multinational corporations, par-
ticularly before fully opening to free foreign investment inflows—to build
domestic capability in critical areas.

e Undertaking more joint public and private research with foreign firms and pub-
lic R&D centers and buying foreign companies and research labs to acquire for-
eign knowledge, as was done by Japan, the Republic of Korea, and Taiwan, China.
e Turning the Chinese brain drain into a brain gain (of the 330,000 students recent-
ly sent overseas for training, only 110,000 returned) and using the technical and
managerial capacity of the overseas Chinese community by providing a very recep-

tive domestic environment to turn their ideas and expertise into value in China.

MOVING TO ACTION

This report has a long list of recommendations. These include reforms that
are fairly easy to implement and need no additional resources—only a change
of emphasis or policy. The list also includes reforms that need financial
resources, requiring budgetary priorities, as well as reforms that require major
policy and political shifts. Perhaps the most difficult recommendations are the
proposed change of the role of the government, the development of a dynam-
ic private sector, and the establishment of a clear rule of law.

Such changes cannot happen overnight. They require a change of mind-
set that may not be consistent with past ideology and practice. And there is
a delicate balance to be achieved. Moving too fast could risk social and polit-
ical stability because of the adjustment costs. But moving too slowly could
cause social instability because of the pressure of rising unemployment.

There is thus no readymade solution. China should look at the experiences
of others and adapt them to its context. China will have to find its own way
of resolving the tensions and contradictions of moving from its past legacy to

respond to the new demands. Some suggestions:
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e Prioritizing and budgeting. Though reforms in all policy planks must proceed
together in a systemic way, setting priorities and sequencing reforms in each of
these planks are also indispensable. This requires identifying the most pressing
problems and the best solutions, with an estimate of resources needed and poten-
tial financing (including from the private sectors and foreign investors). Priority actions
are suggested below (box 1). Most of these measures have low costs in the short
run. They have been selected because of their leverage on job creation—the most
important challenge that China faces in the short and medium terms. The proposed
actions have also been selected with a view to mobilizing resources for longer-
term massive investments. The measures, which mostly address improving the insti-
tutional and regulatory framework affecting the different policy planks, will help
involve non-state actors in all key areas: the innovation system, information infra-
structure, and education. The efficiency of the economy should then be increased,
facilitating funding for more expensive longer-term investments.

e Coordinating action. Promoting a knowledge economy, as most successful

countries have shown, requires coordinated action across multiple domains:

BOX 1
Priority actions in moving toward the knowledge economy

e Pursue reform of the economic incentive and institutional regime through the rule
of law and its enforcement, property rights, a clearer regulatory framework,
stronger economic competition, and extracting political influences from business
management.

e Take steps toward further reform of the education system, starting with a nation-
wide evaluation of students’ literacy adapted to knowledge economy requirements.
Establish regulations that facilitate integration of the private sector into the formal
education system and exploit opportunities for a learning grid based on informa-
tion and communication technologies.

e Improve the regulatory framework for the information infrastructure, with an inde-
pendent regulatory agency; promote greater competition in the monopolized basic
telecom market; open up more broadly to foreign investors; provide greater free-
dom on the Internet and expand access to it.

¢ Diffuse new technologies throughout the economy by strengthening technical stan-
dards and related infrastructure, supporting new businesses and other agents of
technology dissemination, and multiplying local support structures of information
and technical assistance.

e Reform government research and development programs to bring in the business
sector, increase “core funding” to selected networks of public and university insti-
tutes, and use technology foresights to make informed choices with help from for-
eign and Chinese expatriate experts.

e Attract foreign investors in strategic areas, particularly service sectors; facilitate glob-
al technological alliances for Chinese enterprises; and intensify incentives for Chi-
nese overseas to come home.

e Promote massive training of public officials to adapt the management of the econ-
omy and society to more knowledge-based development: the new party cadres
and high-level civil servants, government program managers, and government offi-
cials from provincial townships.

Though reforms in all
policy planks must
proceed together

in a systemic way,
setting priorities and
sequencing reforms
in each of these
planks are also

indispensable

XXV
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China’s leadership
must not waver in
driving this transition
or backtrack on
reforms already

in place

finance, trade, industry, science, education, infrastructure. And that requires sys-
temic action coordinated at the highest level—preferably the Premier of the State
Council. Every effort should be made to foster this systemic approach—at the
central, provincial, county, and municipal levels. Fast developing regions in China
(and elsewhere) have clearly designed and implemented integrated programs.
e Sharing experiences. Given China’s tremendous diversity, it already has many
examples of successful knowledge strategies—such as Shanghai, Beijing, and
some of the advanced coastal provinces, such as Jiangsu and Shenzhen.
There should be regular forums for exchanging rich experiences across
provinces or even smaller regions. Seeing what others have accomplished can
motivate local governments to act.

o Experimenting with reforms and programs. Following a well-established
Chinese practice, learning what works best under different circumstances and
then expanding the successful cases is another important way to affect this
transition. This should be done more aggressively by launching coherent pro-
grams to promote more effective use of knowledge in specific regions, build-

ing on their strengths.

China is at a critical juncture in its development strategy, caught between daunt-
ing internal challenges and a demanding external environment driven by rap-
idly expanding knowledge. But it can seize the 21st century by making a
concerted leap to a knowledge-based economy. The recommendations here
should help provide the rough outlines of a strategy to overcome constraints
and improve welfare. But these recommendations are just a starting point and
need to be expanded and adapted to the Chinese reality by those who will
implement them. Funding is another issue. The government needs to priori-
tize initiatives carefully and see how it can leverage its resources and those
of the growing private domestic sector—as well as foreign investment and inter-
national finance.

China’s leadership must not waver in driving this transition or backtrack
on reforms already in place. There will be adversity along the way, but bet-
ter to face it from a strong position than be overtaken. Launching a concert-
ed and sustained effort is important. Perhaps a slogan such as “Seizing the
21st Century through Knowledge” can mobilize support for the changes
required of government and civil society, forging a partnership to work

toward a modern, knowledge-based China of tomorrow.



1 Catching up with the advanced
countries

For a long part of history, China was the largest and most advanced economy
in the world. Over the past 2,000 years China’s share of global GDP hovered
around 25% until the late 1700s. In 1820 China accounted for 33% of global GDP.
Then from 1820 to 1950 it suffered great internal strife and foreign exploitation.
Its GDP collapsed—as it increased elsewhere. As a result China’s share of glob-
al GDP fell to just 5% in 1950 (figure 1.1). China’s per capita income also led
the Western Europe until about the 12th century and world until the 18th cen-
tury (table 1.1). Then other parts of the world caught up and roared by.

Outside of China, the codification and exploitation of scientific and tech-
nical knowledge and the development of economic incentives and institu-
tions were stimulating the creation and effective dissemination and use of
knowledge.

What happened in China? It had developed some radical innovations—print-
ing, gunpowder, shipping, calculus. But many of them more as curiosities or
amusements, not for commercial exploitation.! In the 16th century, the age

of sea exploration, China had larger and more technologically advanced ships

FIGURE 1.1
Share of world GDP in PPP by selected country or region, year 0-1998
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Source: Angus Maddison, The World Economy: A Millennial Perspective, OECD: Paris, 2001.
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TABLE 1.1
GDP per capita by selected country or region, year 0-1998
(1990 dollars)

0 1000 1500 1600 1700 1820 1870 1913 1950 1973 1998

China 450 450 600 600 600 600 530 552 439 839 3,117
Japan 400 425 500 520 570 669 737 1,387 1,926 11,439 20,413
Western

Europe 450 400 774 894 1,024 1,232 1974 3,473 4,594 11,534 17,921
World 444 435 565 593 615 667 867 1,510 2,114 4,104 5,709

Source: Angus Maddison, The World Economy: A Millennial Perspective, OECD: Paris, 2001.

FIGURE 1.2
China’s GDP per capita: moving to convergence
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than the Portuguese or the Dutch. But it used them for seven voyages of glob-
al exploration to Asia and Africa—and then deactivated them. It had a well-
established bureaucracy based on a meritocratic civil service. But its institutional
and economic regime did not systematically exploit knowledge—causing the
country to fall into stagnation. China also closed itself from most interaction
with the rest of the world and did not benefit from the many advances that
took place outside its borders.

Then, after reaching its nadir in the early 1950s, China began to grow faster
than the world average—particularly since the late 1970s, after major reforms

and opening to the world. It is now on a path to convergence (figure 1.2).
DAUNTING CHALLENGES AHEAD

Despite recent optimism, China faces daunting internal challenges (chapter

2). Chief among them: how to productively employ its labor force of 700 mil-
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lion as it shifts from an agricultural to an industrial economy—and soon to a
service economy. It's estimated that China will have to create 150-300 mil-
lion new jobs in the coming decade. So it must maintain a high rate of GDP
growth and deal with income and regional inequality—as well as serious envi-

ronmental constraints.

POSITIONING CHINA IN THE GLOBAL KNOWLEDGE REVOLUTION

The world is undergoing a knowledge revolution, unique in the speed and per-
vasiveness of change (chapter 3). The codification of our scientific understand-
ing of nature and the rapid dissemination and exploitation of all knowledge are
driving this revolution. China cannot afford to miss this. It must seize the 21st

century—exploiting knowledge to regain its place in the world economy.

BUILDING THE FOUNDATIONS FOR A KNOWLEDGE ECONOMY

The effective development and exploitation of knowledge are becoming
more important for economic activity, competitiveness, and growth. A key
aspect of the knowledge economy is greater investment in such intangi-
ble assets as education, training, research, development, software, brand-
ing, marketing, and distribution. Indeed, in OECD countries, investment
in public education, R&D, and software is already as big as that in plant

and equipment.

USING KNOWLEDGE FOR CHINA’S DEVELOPMENT

China still has much to gain by catching up with global knowledge. Its aver-
age level of technology and productivity is still far behind the world leaders
in almost every area. And within its boundaries are very wide dispersions of
productivity and technologies. Some firms are close to world leaders, but many
are using technologies that are centuries old.

China now needs to strengthen the domestic diffusion of technology to
raise its average productivity to best domestic practice and best domestic prac-
tice to best international practice. That would give a far bigger boost to its
economy than investing a lot in domestic R&D.

China must continue to harness the knowledge revolution. This means tap-
ping global knowledge through trade, technology transfer, foreign education,
direct foreign investment, and access to data and knowledge on the internet.
China, of course, has been doing this. But it has focused mainly on manu-
facturing and on hard technologies and hardware. It needs now to turn its

attention to services and intangibles.

It must seize the
21st century—
exploiting knowledge
to regain its place in

the world economy
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communication
technologies, and in

domestic R&D

For China, seizing the 21st century to position itself for the knowledge rev-
olution mainly means opening more to the outside world. But it also means
strengthening China’s ability to use knowledge more effectively across the board
(box 1.1). And it means investing in education and training, in the new infra-
structure for information and communication technologies, and in domestic
R&D. But to get the greatest returns from these investments, it must also upgrade
its economic and institutional regime—which includes changing the role of

government.
CHANGING THE ROLE OF GOVERNMENT

China is moving from a command economy to a socialist market economy—
in its own way, doing pragmatic things that western economists could never
have imagined, such as township and village enterprises, strict controls in
finance, and dual pricing structures.?

But the context has changed, with daunting internal challenges, tumultuous
external pressures, and more international competition, all requiring speed.

And speed means quick decentralized decision making, which efficient mar-

BOX 1.1
Key elements of a knowledge-based economy

All economies are knowledge-based. What is different, today, however, is that rap-
idly growing economies depend more on the creation, acquisition, distribution, and
use of knowledge. The effective use of knowledge is becoming the most important
factor for international competitiveness—and for creating wealth and improving social
welfare.

This does not mean that China must simply develop high technology. It
means that China must encourage its organizations and people to acquire, cre-
ate, disseminate, and use knowledge more effectively for greater economic and
social development.

The four pillars of a knowledge-based economy are:

e An economic and institutional regime that provides incentives for the efficient use
of existing knowledge and, the creation of new knowledge and entrepreneurship.

e An educated and skilled populace that can create and use knowledge.

e A dynamic information infrastructure that can facilitate the effective communica-
tion, dissemination, and processing of information.

e An effective innovation system comprising a network of firms, research centers,
universities, consultants, and other organizations that can tap into the growing stock
of global knowledge, assimilate and adapt it to local needs, and create new knowl-
edge and technology.

The economic institutional regime allows organizations and people to adjust to
changing opportunities and demands in flexible and innovative ways. In a sense, it
is the fundamental pillar of the knowledge-based economy, since only strong eco-
nomic incentives and institutions can deploy these resources to productive uses and
take advantage of a strong educational base and a highly-developed ICT and R&D
infrastructure.
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kets can offer. To succeed in this fast-paced environment, the government must
move even more from providing most goods and services to becoming the
architect of a socialist market economy.

A market economy, not developed overnight, requires institutions to sup-
port it.? It requires clear property rights, the enforcement of rights and rules
defending contractual rights. It is up to the government to define these rights.

To take advantage of its entrepreneurial people, China needs to clearly define
property rights and enforce them fairly and predictably, constraining government
interference. How? Through a stronger rule of law.

China also needs good information flows about business opportunities, about
market players and their reliability, about the quality of goods and services.
Public and private institutions have to produce, collect, analyze, verify, and
disseminate information among them—accounting firms, credit registries,
testing, quality control, and performance-rating agencies are critical. The gov-
ernment can do much to help develop these institutions—and the rules and
regulations to govern their behavior. It can also promote competition to spur
innovation and productivity—with policies for the free exchange of goods and
services, for the openness to new ideas, and for setting up institutions to pro-
mote such competition and to discipline the rule-breakers.

But the market can’t do everything. When it fails, the government has to
provide public goods, such as defense, the rule of law, environmental pro-
tection, basic education, some aspects of basic infrastructure, and basic
research and development. But government also fails, and that makes it nec-
essary to limit the power of the state—providing mechanisms for greater trans-
parency, more accountability, and better governance. This report does not
go into all these areas. Instead, it covers what is most relevant for getting
China to make more effective use of knowledge for its economic and social
development—and to prepare the way for its becoming a knowledge-based

economy.
STRUCTURE OF THE REPORT

Chapter 2 highlights the challenges to China’s development. In the short term
the critical challenge for China is to ensure as smooth and efficient a transi-
tion as possible, minimizing the unemployment that will inevitably result from
the restructuring, as well as the social tensions that will follow, and maximizing
the opportunities for growth and job creation. In the longer term the chal-
lenge will be to maintain high and sustainable growth that will not exhaust
China’s limited natural resources.

Chapter 3 summarizes key elements of what could be called a knowledge

revolution. It also assesses China’s progress in addressing some of the key issues

The government
must move even
more to becoming
the architect of a
socialist market

economy
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In the short term
the initial challenge
is to minimize the
unemployment that
will result from the

restructuring

in making effective use of knowledge for development. Because China is so
large and diverse, the chapter also looks at knowledge disparities across
provinces, something that a knowledge-based strategy needs to take into
account.

Chapter 4 highlights some of the key elements that need upgrading in the
economic incentive and institutional regime to deal with the constant restruc-
turing that is part of the knowledge economy.

Chapter 5 summarizes the challenges to the education system. These
include not only increasing the educational attainment of the vast population,
but also modernizing the curriculum so that people have the new skills
demanded by the knowledge economy and can pursue lifelong learning to
keep up with the continuously evolving technologies. It also proposes that
China undertake a major expansion of Internet-based education.

Chapter 6 looks at what China has to do to harness the information and
communications infrastructure to leverage its development. It needs to pro-
vide a competition and regulatory regime that promotes investment in the new
telecommunications technologies and brings the incredible cost reductions in
this sector to consumers. And it needs to provide training in the use of these
new technologies and in their application.

Chapter 7 examines the important issue of diffusing technology through-
out the economy to bring up the overall technological level of the country.
It discusses the technological weaknesses and disparities in the country,
which are enormous. It also looks at issues of markets for technology dis-
semination, redirecting technology-related policies, strengthening govern-
ment programs for technology diffusion, stimulating innovation in enterprises,
and promoting innovation sites and clusters.

Chapter 8 focuses on China’s domestic R&D system. Necessary measures
include reorienting top down government programs to respond more to the
needs of the market, involving the enterprise sector in the decisions on research
priorities, strengthening support for public good research, setting up better tech-
nology foresight mechanism to decide where to allocate the public R&D budg-
et, and how to establish effective incentives to stimulate the productive sector
to invest more in R&D.

Chapter 9 examines how China can more efficiently harness the rapidly
growing stock of global knowledge by more effectively using transnational
corporations—the main engine in the rapid creation and use of knowledge.
It also contrasts the great extent to which China has actively acquired global
knowledge embodied in capital goods, components and manufactured arti-
cles with how little it has spend acquiring disembodied knowledge in the form
of patents and licensing. It also highlights the importance of greater partici-

pation in international collaborative public and private research and of tap-
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ping the large overseas Chinese community, which is a strategic asset to get
access to global knowledge and experience.

Finally, chapter 10 focuses on how to develop and implement a coherent
strategy for China. It sets up some of the key priorities and sequencing for
each of the main policy planks. It then highlights the need for coordination
between different parts of the central government and between the central
and provincial governments, as well as the need to develop more effective

mechanisms for sharing knowledge across provinces.

NOTES

1. Joel Mokyr, The Lever of Riches, Oxford: Oxford University Press, 1992; David Landes, The Wealth
and Poverty of Nations, New York: W.W. Norton, 1998, and Joseph Needham, Science and Civiliza-
tion in China, Cambridge: Cambridge University Press, 1954.

2. See Yingyi Quian, “Goal and Process,” in Journal of Comparative Economic Systems, no. 2, March
1999 Beijing (in Chinese), English version available at www.oyfc.org/Magazine_8_10312000/
goal-and_process.htm.

3. See the forthcoming World Development Report 2001/2002 about supporting market institutions.






PART 1 Challenges to China’s future

Major internal challenges that China is confronted with—massive job creation,
sustaining high economic growth rates, reduction of income and regional dis-
parities, and environmental issues—are detailed in chapter 2. Chapter 3 explains
the nature of the knowledge revolution and related global transformations, and

positions China accordingly, notably vis-a-vis advanced countries.






2 Ensuring China’s development

After two decades of exceptional growth, China has become a major player
in the world economy. It is now the second largest economy in GDP meas-
ured in purchasing power parity (PPP)(figure 2.1). It increased its share of world
merchandise exports from 0.95% in 1980 to 3.4% in 1998 (figure 2.2). Its mod-
ernization, particularly in the coastal areas and cities, has been extraordinary.
New industries have been developing, progress in the business environment
has been enormous, and competitiveness and participation in the global
economy have improved considerably.

China’s policy of openness—allowing imports of capital flows, technologies,
and management competencies—began in the late 1970s and, along with major
policy reforms, triggered China’s extraordinary takeoff.! Modernization thrives
on an exceptional entrepreneurial spirit, a sense of trade, a high rate of savings
and investment (more than 40% of GDP), and a thirst for education (with a lit-
eracy rate of more than 80% in 1997). Wise policies based on a gradual open-
ing of the economy and society have been essential in promoting rapid,

sustained, and socially acceptable economic growth.

FIGURE 2.1

Comparisons of major countries by economic size and PPP, GDP per capita, and tertiary
enroliment rates (1998 PPP)
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The service sector
will be a major
source of
employment

growth

FIGURE 2.2
China is increasing its share of world trade
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FOUR CONTINUING TRANSFORMATIONS

China’s first transformation is from a rural agriculture-based economy to an
urban-industrial economy. The share of the primary sector in employment
declined from more than 70% in 1978 to about 50% in the late 1990s. Indus-
try, which employed only 17% of the labor force in 1978, now employs
almost 25% (figures 2.3 and 2.4).

The second is the transition to a service economy. The service sector is
still underdeveloped compared with China’s per capita income, largely because
of past policy biases toward traditional industry. The service sector will be a
major source of employment growth.

The third is the major restructuring to integrate into the global economy.
The share of imports and exports in China’s GNP increased from 16% in 1980
to 41% in 1999. This restructuring is likely to get even more wrenching with
China’s accession to the World Trade Organization. Agriculture and manu-
facturing are likely to be hit hardest. In addition, rapid creation and dissem-
ination of knowledge makes the international environment very demanding.
This presents risks and opportunities that will pressure China to embrace and
exploit the dynamic global economy.

The fourth transformation is from a planned economy to a market-based
regime, starting with the rural sector. Reforms have included land transfers to
households and the household responsibility system, allowing farmers to sell

production above their required quotas on the market. Reforms were also intro-
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FIGURE 2.3
China’s output structure, 1978-2020
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FIGURE 2.4
China’s employment structure, 1978-2020
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Note: Figures for 2000-20 are projected based on our estimation. The primary sector excludes mining.
Source: National Bureau of Statistics, 1999.

duced in ownership and management of the enterprise sector, with the town-
ship and village enterprises benefiting more than state-owned enterprises from
less state hands-on activity. In 1999 China formally recognized a private sec-
tor. Although these reforms have significantly improved enterprise productivity

and performance, there is still a long way to go (chapter 4).

The service sector
in China is very
underdeveloped
for a country of its

per capita income
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In a speech introducing China’s tenth five-year plan for national economic and
social development, Premier Zhu Rongji outlined China’s impressive achieve-
ments during the last five-year plan (box 2.1). He also gave a very candid sum-

mary of China’s problems.

BOX 2.1
Highlights of China’s Tenth Five-Year Plan (2001-05)

Technological The report presented by Premier Zhu Rongji at the Ninth National People’s Con-

gress on March 5, 2001 lays out an impressive program for driving China’s 10th Five
Year Plan. After a review of the accomplishments of the previous plan period the
report lists the objectives of the new plan. Economic development is the central theme,
. including a need for further economic restructuring. Technological progress is clear-
affirmed as the ly affirmed as the driving force of reform. Improving living standards and social devel-
opment is seen as the goal and result of the policy.

progress is clearly

driving force The plan details actions to be taken in agriculture, industry, the Western region,
science, technology, and education:
of reform e Modernize and diversify agriculture through new technologies, pursuit of urban-

ization, building of infrastructure, and important changes in the tax system to reduce
the burden on peasants.

e For industry, enhance traditional industries with new and advanced technologies,
develop new and high tech industries, use information technology to stimulate indus-
trialization, intensify construction of energy-related infrastructure, and accelerate
the development of the service industry.

e For the western region, a coordinated approach is based on transport and other
infrastructure construction, mobilizing and enriching human resources, and improv-
ing the investment climate. The east coast is seen as the gateway to the further
opening on the world economy.

e In science and education, work on technological innovation and related basic
research, pursue wide-ranging education policies adapted to country moderniza-
tion, and form and attract talented people, including high quality public servants,
enterprise managers, and scientists.

The report develops general directions for the transformation of the economy:

e Deepen reforms by addressing the expansion and regulation of the market sys-
tem; the strengthening of finance, taxation, and banking; and the increased open-
ing to the outside world in light of economic globalization and China’s entry into
the World Trade Organization.

e Raise living standards by improving the social security system at a faster pace, expand-
ing employment by all possible means (including encouraging private and individual
business creation), increasing low incomes, and adjusting consumption patterns.

e Implement a sustainable development strategy based on the pursuit of family plan-
ning (one child) policy, the protection of natural resources, and the improvement
of ecological conservation.

The last chapter of the report offers overarching objectives for China’s develop-
ment: promoting further socialist civilization, improving democracy and the legal sys-
tem, and strengthening national defense, aiming at a peaceful reunification with
Taiwan.

In the conclusion the premier announces an immediate issuing of 150 billion
yuan long-term treasury bonds; investment of the ensuing revenue in large proj-
ects under construction, notably in the Western region; and raising staff salaries in
government organizations, earnings of low income urban residents, and farmers.
Finally, the guiding role of the Communist Party in the modernization process is
highlighted.

[14
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The principal problems are as follows: inappropriate industrial struc-
ture and noncoordinated development of local economies; low overall
quality of the national economy and low competitiveness in the inter-
national market; imperfections in the socialist market economy and con-
spicuous systematic factors hampering the development of productive
forces; a comparatively backward state of science, technology, and
education and relatively weak innovative ability in science and tech-
nology; a shortage of important resources, such as water and petrole-
um, and the deterioration of the ecological environment in some regions;
growing employment pressure, slow income increase of farmers and some
urban residents, and an increasing income gap; considerable disorder
in some areas of the market economy; frequent occurrences of grave acci-
dents; serious corruption, extravagance and waste, formalism and
bureacraticism; and poor public order in some localities. The causes of
these problems are rather complicated, but they are not unrelated to short-
comings and errors in our work. We must pay great attention to them

and take further steps to solve them.

China’s economic
growth has
outpaced growth

in employment

In this report we will highlight what we think are the main challenges and

outline how a concerted strategy to make more effective use of knowledge

can help to address them.

FOUR DAUNTING CHALLENGES

As part of its growth trajectory China faces four internal challenges:

Increasing employment.
Maintaining high growth.
Reducing regional and income inequality.

Sustaining the environment.

THE EMPLOYMENT CHALLENGE

China’s economic growth has outpaced growth in employment. According to

one estimate, in the 1980s, when China’s economic growth was 9.3% a year,

employment growth was just 3% a year. And in the 1990s, when economic

growth was about 10.4%, employment growth declined to only 1.1%. Effec-

tive unemployment is already over 10%, far above the registered unemploy-

ment level of just over 3%, and each year 12 million people leave unprofitable

formal sector activities. Between 1996 and 1999 the number of urban and town-

ship workers? fell from 149 million to 117 million, a net reduction of 32 mil-

lion or 22% (appendix 2.1).?
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A considerable
number of new jobs
will have to be
created in the next
decade—at
minimum, about

100 million

According to a World Bank study prepared as background for develop-
ment of the tenth five-year plan, China’s labor force will grow by 80 million
people over the next decade—from 742 million in 2000 to 822 million in 2010.
After accounting for continuing employment declines in agriculture, TVEs and
SOEs, and retirees, it is expected that the Chinese economy needs to create
about 8 to 9 million new employment opportunities annually. This contrasts
with the 5.5 to 6.5 million jobs per year in the most recent five-year period,
created while output was rising by about 8% a year.

However, other projections estimate the amount of new jobs to be creat-
ed at a much higher level—in the range of 200 to 300 million in the next ten
years, due to the potential for lay-offs of half of the population currently work-
ing in agriculture, SOEs, and TVEs.*

Regardless of the differences in estimates, these projections indicate that a con-
siderable number of new jobs will have to be created in the next decade—at
minimum, about 100 million (mostly in urban areas). New employment created
in the high technology and advanced manufacturing sectors will not be more
than 20-30 million. The main sources of new job creation will continue to be
labor-intensive sectors, such as textiles (where China is projected to increase its
global market share from 20 to 40%) and the service industries (including build-
ing and construction).

Increasing employment in the service sector from 190 million jobs to
more than 270 million will be challenging. This increase would amount to match-
ing the entire increase in employment that has taken place in developed coun-
tries since 1980. Most of these new jobs will be in informal service employment
and basic infrastructure services (construction, transport, telecommunica-
tions), tourism, retailing, and commerce. But many also should be created in
small private high-value business services (such as marketing, logistics, dis-
tribution, financial, consulting, management) and in other professional serv-
ices. Historically underdeveloped in China, those industries are critical elements
of knowledge-based economies.

In the past five years China has had exceptional success in several new
industries, particularly high technology and science parks. China has also been
successful in modernizing and restructuring the economic base of coastal cities,
such as Shanghai. But these successes should be seen in the broader context
of the overall economy. High-technology centers remain small active islands
in the immense, decaying sea of Chinese industry. In the late 1990s employ-
ment in the 53 designated high-technology parks (mostly in the coastal areas)
had reached only 2.2 million people, even though several parks have enjoyed
rapid and sustained growth (annual growth in sales of 50%).

Accounting for about 10% of industrial production and 55% of China’s com-

puter-related products, the parks have concentrated almost half of their activi-
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ties on electronic products and telecommunications equipment. Foreign enter-

prises of non-Chinese origin are responsible for more than 62% of the parks’ exports

(those from Hong Kong, Macao, and Taiwan, China add another 14%). The con-

tribution of such high-technology parks to employment, output, and exports will

grow significantly. But the technology diffusion beyond the parks has been lim-

ited, as seen in the persistent and increasing gap in labor productivity, which is

two times higher in the parks than in the larger industrial sector. Moreover, sev-

eral parks have not reached the critical mass of activities to ensure self-generated

growth, perhaps explaining the government’s recent decision to concentrate its The bulk of the labor

support on just five parks in Beijing, Shanghai, Xi'an, Shenyang, and Yanglin. ] .
Electronics and telecommunications industries, despite considerable efforts to force is still in

develop them, do not generate many new jobs. These industries’ share reached  agriculture, traditional

8.1% of the manufacturing labor force in 1998, up from 7.3% in 1994 (table 2.1). .

By contrast, the strongly labor-intensive light industries employed more than 30% low and medium

of the labor force in 1998. Growing steadily, the traditional basic industries—such technology industries,

as metal products, chemicals, and machinery, which have not received priority

attention from the authorities—contained about 56% of the labor force that year. and low skill services
The bulk of the labor force is still in agriculture, traditional low and medi-

um technology industries, and low skill services. Mediocre performance in these

sectors shows up in poor productivity rates and a surprising decline in the share

of services in overall GDP, despite rising prices.’ Indeed, much of the econo-

my has not yet benefited from the diffusion of new technologies and related

management practices. Moreover, income disparities have grown throughout

the economy, even though overall GDP per capita has increased considerably.
Comparisons of China’s labor productivity with industrial economies and other

developing economies show that China is lagging and needs to make signifi-

cant progress in all sectors (figure 2.5). Agricultural productivity per worker in

China is 75% of that in India (a poorer country) and only 0.8% of that in France

TABLE 2.1
Number and share of workers in manufacturing industries, selected years

1994 1996 1998
Number of Number of Number of
workers Share workers Share workers Share
Category (thousands) (percent) (thousands) (percent) (thousands) (percent)
Manufacturing industry? 54,320 100 52,930 100 37,690 100
Light industry 18,060 33.25 17,280 32.65 11,650 30.91
Chemical products 7,960 14.65 8,140 15.38 6,220 16.5
Metal products 10,440 19.22 10,260 19.38 7,430 19.71
Machinery 10,810 19.9 10,560 19.95 7,510 19.93
Electronics and
telecommunications 3,960 7.29 3,990 7.54 3,040 8.07
Miscellaneous 3,610 6.65 2,110 3.99 1,390 3.69

Q

. Includes only state-owned industrial enterprises and nonstate enterprises with annual sales greater than 5 million yuan.

Note: Industries were grouped by World Bank staff according to six categories: light industry, chemical products, metal

products, machinery and transport equipment, electronic and telecommunications equipment, and miscellaneous.

Source: National Bureau of Statistics, 1999. 17
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Agricultural
productivity per
worker in China is
75% of that in
India and only
0.8% of that in
France or the

United States

FIGURE 2.5
Agriculture productivity versus GDP per capita for China and other countries, 1979-81
compared with 1996-98 (value added per worker in 1995 U.S. dollars)
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Note: Data should be interpreted cautiously because international productivity comparisons are fraught with problems,
including inconsistent data sources and definitions and biases caused by currency devaluations or appreciations.
Source: World Bank staff analysis.

TABLE 2.2
Cereal yields, selected countries
(Kilograms per hectare)

United Republic
Year China States France Japan India of Korea Malaysia Brazil
1976-81 3,027 4,151 4,700 5,252 1,324 4,986 2,828 1,496
1998-2000 4,879 5,794 7,272 5,971 2,293 6,400 2,826 2,660

Source: World Bank, World Development Indicators 2001, Washington, D.C., 2001, pp. 136-39.

or the United States. But cereal yields per hectare in China are not far from U.S.
yields and are much higher than those in Brazil, Malaysia, and India (table 2.2).
These statistics suggest that the productivity problem in Chinese agriculture is
one of surplus labor and land tenancy—the household responsibility system seg-
ments the land, making it unsuitable for large machine-based production—rather
than technical inefficiency. Manufacturing labor productivity is 92% that in
India and less than 5% that in Brazil, France, Japan, and the United States (fig-
ure 2.6).

After significantly accelerating in the first part of the 1990s, labor produc-
tivity growth slowed in all sectors of the Chinese economy (figure 2.7). Labor
productivity is considerably lower in agriculture, services, and construction
than in industry, implying excess labor and low capital outside industry.

The productivity gaps between China and international competitors are

daunting considering the implications of China’s accession to the World Trade
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FIGURE 2.6

Manufacturing productivity versus GDP per capita, 1980-84 compared with 1995-99
(average nominal U.S. dollars)
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FIGURE 2.7
China’s labor productivity, 1987-97
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Source: E.C. Hwa, China: Service Sector Development and Competitiveness, World Bank: Washington, D.C., 2001, and
World Bank staff calculations.

Organization. Although liberalization will be gradual with time for adjustment
(box 2.2), the Chinese economy will be subjected to strong competitive pres-
sures, forcing it to restructure according to its international comparative

advantages.
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The country is
hindered by a large
and inefficient state-
owned enterprise
sector and a
financial sector
burdened with non-

performing loans

BOX 2.2
Accession to the World Trade Organization entails important

changes

To prepare to join the World Trade Organization China recently agreed to a set of trade
reforms that will have far-reaching effects on domestic capital and product markets:

e Eliminating the import quota by 2000.

e Eliminating import tariffs on computers, semiconductors, and related products by
2005.

e Reducing the import tariff on agricultural products from 22% to 17.5%.

e Reducing the import tariff on industrial products from 24% to 9.4%.

e Reducing the import tariff on vehicles from 100% to 25% by 2006.

e Reducing the import tariff on vehicle parts by 10%.

e Allowing up to 50% foreign ownership of telecommunications and insurance.

e Allowing importers to own domestic distribution networks.

e Allowing full market access for foreign banks within five years of accession (for-
eign banks will be able to conduct local currency business with Chinese enterprises
two years after accession).

SUSTAINABILITY OF HIGH GROWTH

The second major challenge for China is to sustain its high growth rate—one
of the world’s most impressive and long running. Between 1965 and 1999 GNP
growth averaged 8.1% a year. Over this period only three economies—with
less than 3 million people each—grew faster: Botswana, 10.6% (a diamond
exporter); Oman, 9.5% (an oil exporter); and Singapore, 8.3 %. But after GDP
growth peaked at nearly 14% in 1995, growth slowed to 7.1% in 1999. Though
the East Asian crisis caused part of the 1998 slowdown, a large portion of it
was China specific. The country is hindered by a large and inefficient state-
owned enterprise sector and a financial sector burdened with non-perform-
ing loans (most from the state-owned enterprises).

The high growth rate in the two decades since China’s opening can be attrib-
uted to increases in capital and total factor productivity (TFP).® Future growth
is expected to be 6 to 6.5 %, with lower contributions from all labor and cap-
ital, and unchanged growth rates of TFP. Although there are many projections
of future growth, an alternative study of the decomposition of economic growth
rates between 1979 and 1998 attributes 3.8% of the 9.7% growth to capital,
1.1% to labor, 1.1% to education, and 3.6% to TFP. The same study estimates
growth for 1999-2020 at 7%, only 3% of which will be from capital, 0.3% from
labor, 1.6% from human capital, and 2.1% from TFP. In both periods the main
source of TFP growth is factor reallocation.

Increasing the contribution of TFP will require better policies for allocat-

ing capital, an efficient and market-oriented financial sector that can effectively
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intermediate China’s high savings into more productive investment, larger invest-

ments in education, and more effective use of improved technologies. Boost-

ing TFP will become even more important as a result of the one-child policy:

the labor force will stop growing and the dependency ratio will increase, reduc-

ing savings and draining resources to care for an aging population.

As for international competitiveness, China has had a tremendous increase in

its exports and in the structure of those exports, which has shifted toward more

knowledge-intensive goods. The share of manufactured products increased from
37% of merchandise exports in 1985 to 87% in 1999, and within manufactured China has had

goods the composition shifted toward capital goods and transport equipment, which

are usually more knowledge intensive than light manufactures (table 2.3).

a tremendous

China’s main export products remain labor-intensive light manufactures increase in exports

(table 2.4). But it is beginning to make inroads in some higher technology goods

such as automated data processing equipment and telecommunications equip-

ment. High and medium technology goods make up 17% of its manufactured

exports. Nevertheless, most assessments of the implications of China’s entry

into the World Trade Organization suggest that China will benefit primarily

from the expansion of labor-intensive industries such as textiles and garments,

in which its global market share is expected to increase significantly.”

TABLE 2.3
China’s export structure by main categories
(Percent)
Manufactured goods
Machinery
Total value All Agricultural Total Other and
(millions food raw Ores manufactured Chemical manufactured transport
Year of dollars) items materials Fuels and metals goods products goods equipment
1985 25,632 16.7 6.2 25.9 2.6 36.3 5.0 28.5 2.8
1990 62,091 12.7 3.5 8.4 2.1 71.4 6.0 47.9 17.4
1995 148,780 8.2 1.8 3.6 2.1 83.9 6.0 56.9 21.0
1998 183,809 6.6 1.1 2.8 2.0 87.3 5.6 54.4 27.3

Source: UNCTAD, Handbook of Statistics, Geneva, 2000.

TABLE 2.4

China’s top 10 export commodities, 1997-98

Value As percentage As percentage
Commodity (thousands) of country total of world
All commodities 183,300,366 100 8IS/
Toys and sporting goods 8,228,785 4.49 24.49
Footwear 8,102,152 4.42 22.97
Outer garments knit nonelastic 6,683,356 3.65 16.69
Women'’s outerwear nonknit 6,599,427 3.6 16.12
Automatic data processing equipment 6,214,197 3.39 3.87
Men'’s outerwear nonknit 5,980,146 3.26 19.02
Telecommunications equipment, parts, access 5,941,329 3.24 4.32
Undergarments knitted 4,920,840 2.68 17.25
Articles of plastic nonelastic 3,780,707 2.06 6.97
Travel goods and handbags 3,292,128 1.8 31.03

Source: UNCTAD, World Investment Report 2000, Geneva, 2000.
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economic growth has
been concentrated in

the coastal regions

And China faces a much more competitive external environment; accord-
ing to some rankings it is falling behind in international competitiveness
(table 2.5). For example, the Institute for Management Development’s World
Competitiveness Yearbook ranked China number 33 in 2001, down from 21
in 1998. The World Economic Forum Global Competitiveness Report also shows
a decline in China’s international competitiveness, from 42nd in 1998 to 44th
in 2000.

GROWING INCOME AND REGIONAL INEQUALITY

The third challenge is to address the growing inequality in incomes and
regional development. China’s rapid economic growth has been concentrat-
ed in the coastal regions, which have opened up the most to international trade
and foreign direct investment, resulting in a growing gap between urban and
rural areas and between the coastal, central, and western provinces.

Between 1987 and 1998 GDP growth in the coastal provinces averaged 3
percentage points more than growth in the central regions and nearly 4 per-
centage points more than growth in the western regions.® These figures sug-
gest that the government needs to strengthen its “Going West” strategies for
helping the western regions to develop. Beyond addressing regional inequali-
ty, policies are needed to raise western rural incomes. The poor are primarily
rural: in the eastern regions urban incomes are twice as high as rural incomes;
in the western regions they are more than three times as high (table 2.6).

In addition, household income inequality has increased between the 1980s
and the 1990s based on nationwide estimates made by the National Bureau
of Statistics. The Gini coefficient rose from 0.282 in 1991 to 0.388 in 1995. An

TABLE 2.5
China’s overall competitiveness

Index 1998 1999 2000 2001
Overall Performance (IMD) 21 29 30 33
Current Competitiveness Index (WEF) 42 49 44

Note: Rankings compiled based on surveys sent to key government officials and enterprise managers in the countries.
The samples are not statistically robust random samples so they should be interpreted as indicative of how an important
segment of the business community ranks a country’s competitiveness, not an absolute measure.

Source: World Economic Forum, Global Competitiveness Report, Geneva, 2000; International Institute for Management
Development, The World Competitiveness Yearbook, Lausanne, 2001.

TABLE 2.6
China’s regional income disparities, 1998
(Current U.S. dollars)

Eastern Central Western
Urban disposable income 790 546 591
Rural net income 858) 244 188

Source: World Bank staff analysis.
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TABLE 2.7
Trends in household income inequality, China versus other regions

1980s 1990s
China 28.8 (1985) 38.8 (1995)
High-income countries 33.2 33.8
Latin America 35.0 31.8
South Asia 49.5 49.3
Sub-Saharan Africa 43.5 47.0

Source: World Bank, “China’s Medium Term Transition Issues,” China Department, Washington, D.C., 1999.

alternative estimate relying on internationally standardized measures of income
showed that the Gini coefficient rose from 0.382 in 1988 to 0.452 in 1995 (table
2.7). It is also likely that the situation in China has worsened in recent years—
in both urban and rural areas. Urban areas have seen rising earnings disper-
sion combined with massive layoffs from public enterprises and reductions
in welfare payments, plus a large inflow of migrants into the cities. In rural

areas, depressed prices for some agricultural products have reduced incomes.
ENVIRONMENTAL CONSTRAINTS

The fourth challenge is ensuring the sustainability of the environment. China’s
environment has deteriorated since 1978 as a result of rapid industrialization and
urbanization. Degraded water supplies have damaged agriculture, ecosystems,
and fisheries. Acid rain from burning fossil fuels is hurting forests and crops. Indus-
trial pollution is a serious problem—as is indoor air pollution, with most house-
holds still burning coal and wood for cooking and heating. Over the past decade
urban air pollution has risen with the increase in trucks and automobiles in major
cities. Together air and water pollution damages have been estimated at $54 bil-
lion a year—8% of China’s GDP in 1995. Deaths from air and water pollution
were estimated at 2 million a year in 1990.° China’s resource base (arable land,
forests, wilderness, water) is small relative to its population, and if China does
not address these problems, resource depletion could restrain economic growth.
China must shift from a resource-intensive development pattern to a sustainable

development plan (table 2.8 and box 2.3).
THE NEED FOR A NEW ECONOMIC DEVELOPMENT STRATEGY

A high growth rate, internal challenges, and dramatic advances in creation and
dissemination of knowledge (see chapter 3) will contribute to a period of
wrenching and continuous restructuring that will affect all of China’s sectors—
agriculture, industry, and services, as aptly noted in the tenth five-year plan.
To compete and prosper in this new environment, China must continue to

open and harness the forces shaping the global economy. China must catch

China’s environment
has deteriorated
since 1978 as a
result of rapid
industrialization and

urbanization
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TABLE 2.8
Natural resources per capita—how China compares with the world

Arable land Forests per capita Freshwater resources
per capita (square kilometers per capita
(hectares) per 1,000 people) (cubic meters)
Low income 0.18 3.65 6,205
India 0.17 0.64 1,913
Lower-middle income 0.21 6.67 7,585
China 0.10 1.30 2,257
Upper-middle income 0.29 13.70 16,744
Brazil 0.51 31.70 32,256
High income 0.41 8.91 -
United States 0.65 8.13 8,906
European Monetary Union 0.21 3.06 3,769
Japan 0.04 1.90 3.397
World 0.24 6.46 8,241

Source: World Bank, World Development Indicators 2001, Washington, D.C., 2001.

TABLE 2.9
Responding to the challenges with a knowledge-based strategy

Challenge Knowledge implication

Maintaining growth Go from factor intensive to knowledge intensive by increasing productivity
across the board (knowing that a productivity increase may exacerbate
employment problems). Improve the financial system to efficiently allocate
capital, increase labor mobility, develop social safety nets, improve rule
of law, improve domestic competitiveness, harness information
communication technology infrastructure, and exploit global knowledge
(chapters 4, 6, and 9)

Providing employment Knowledge will make industries more competitive, protect existing jobs,
and develop employment opportunities in the production of new goods
and services. Most important will be developing the service sector.
Promoting growth of the dynamic private sector is also critical, especially
growth of small and medium-size enterprises (chapters 4, 7 and others).

Addressing income and Address income inequality by developing more effective tax and transfer
regional inequality system (chapter 4). For regional inequality invest in physical infrastructure
and knowledge infrastructure (chapters 5 and 6). Investing heavily in
education and technological diffusion mechanisms will help meet the
needs of poor areas (chapter 7). Migration out of areas where physical
conditions make it difficult to develop productive livelihoods should be
considered.

Ensuring environmental sustainability Better policy knowledge is needed to cost the use of environmental
resources (chapter 4). Technical knowledge is needed to create
environmentally friendly technologies. Productive knowledge is needed
to start activities that do not deplete the environment. Much can be
obtained from abroad, but the domestic system should be improved,
too (chapters 7 and 8).

the West’s knowledge, even pushing beyond to develop new, ground break-
ing technologies.

A key element of the new strategy will be a shift in emphasis away from
factor-based growth toward knowledge-based growth. Making more effective
use of existing and new knowledge for development will allow China to respond
to the many challenges it faces (table 2.9).

In the short term the critical challenge for China is to ensure as smooth

and efficient a transition as possible, minimizing the unemployment that
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BOX 2.3
Balancing growth and environmental sustainability

Faster growth generally leads to more rapid environmental degradation, so China is

doing well considering its high growth rate (see figure 2.8). But much remains to be

done to prevent rapid growth from destroying the environment. A major study on

China’s sustainable development by the United Nations University noted the following

concerns:

e Although China has made considerable progress in energy efficiency, compared
to international standards energy intensity is high. For every $1,000 of GDP out-
put China needs almost four times as much energy as the U.S.

e China will be one of the major sources of greenhouse gas emissions—its share could
exceed 25% of the world’s by the middle of the next century. Without control meas-
ures China’s carbon dioxide emissions will increase roughly threefold between 1990
and 2050. China would then surpass the United States as the largest greenhouse
gas—emitting country.

e Recycling efforts are low. The national integrated use of mineral resources is about
four times less than that in the United States and five times less than that in Japan.

e The average water recycling and reuse rate is 50% in China, 70-80% in developed
countries.

e In 1996, 78% of the rivers flowing through cities carried undrinkable water, while
50% of the underground water in cities was polluted.

e Desertification affects some 400 million people. Northern lands account for 80%
of China’s desertification, almost all attributable to human activities (over-cultiva-
tion and grazing, urban construction, unreasonable use of water resources).

Source: United Nations University/Institute for Advanced Studies, China’s Sustainable Development Framework,
Tokyo, 1999.

BOX FIGURE 2.1
Change in environmental sustainability and growth of income, 1981-98

Change in environmental sustainability (index)

60
o 8 Turk
°  Malawi WA
50 o Q
o o o
© o
o o
o
40 o o
o o
o o
o L
30 T o
o Korea, Rep. o
Morocco ° ° China
20 o lo © Indonesia o-India
e
00 Brazil
(o] o
o
10 o o o
) Q Thailand
% o
o
0
-2 0 2 4 6 8 10 12

GDP growth (percent per year)

Note: The sustainability index was constructed so that a higher score represents more reduction in carbon dioxide
emissions, more increases in forest cover, and more reductions in water pollution. Correlation is —0.27
(significance 0.05) for 56 countries.

Source: Thomas and others, The Quality of Growth, World Bank: Washington, D.C., 2001.

The challenge will be
to maintain high and
sustainable growth
that will not exhaust
China’s limited

natural resources

25



Chapter 2

26

restructuring will cause and the social tensions that will follow and maximiz-
ing the opportunities for growth and job creation. In the longer term the chal-
lenge will be to maintain high and sustainable growth that will not exhaust

China’s limited natural resources.

NOTES

1. The impact of foreign direct investment on the economy has been considerable. As of 1999
foreign direct investment had reached $3006 billion of cumulative inflows. In 1998 it accounted for 9%
of the total fixed asset investment, 19% of the total value added, 44% of total export, and 14% of the
national income. It should be noted, however, that 94% of the FDI has come in the 1990s; thus, the
role of FDI in China is best seen as one that deepens and sustains growth rather than one that initi-
ates growth or augments savings.

2. The formal sector’s state-owned and collectively owned enterprises, plus joint stock and
shareholding companies and foreign funded enterprises but excluding township and village
enterprises.

3. This consisted of a drop of 39.2 million in state-owned and urban collectives and an increase
of 8.4 million in the emerging formal private sector (joint stock and shareholding companies and for-
eign-funded enterprises). At the same time there was an increase of 11.4 million in private and self-
employed informal employment.

4. See 1999 Chinese Academy of Social Science report by Feng Nanrui. Note also that the next
Five-Year Plan estimates that 40 million rural laborers will have to find jobs outside of the agricul-
ture sector.

5. See Hwa 2000 for data and an analysis of the underdevelopment of the service sector in China.

6. Total factor productivity is a methodology for decomposing growth in value-added into the
contribution of growth in capital and labor inputs, and a residual (total factor productivity) that is attrib-
uted to technical change. The results of the decomposition depend on the type of production func-
tion assumed and the degree of adjustments made to the quality of inputs (for example, average education
of labor) or the quality and rate of use of capital.

7. See Deepak Bhattasali and Masahiro Kawai, “Implications of China’s Accession to the World
Trade Organization,” World Bank, Beijing, 2001.

8. According to official statistics the balance among the three main regions of China—coastal, cen-
tral, and western—has not changed significantly during the past 20 years in population, employment,
and output. Why? Though growth of the coastal cities has attracted workers from the central and west-
ern regions, this labor force has not been officially registered as living in the coastal provinces. These
laborers benefit only from temporary stay permits and constitute what is recognized as a large float-
ing population. The resources they gain probably continue to be registered in their provinces of ori-
gin, which partly fits the reality, because these workers send part of their resources to families in their
home bases. Nevertheless the rapidly growing coastal area has generated much more wealth per inhab-
itant than other areas.

9. See World Bank 1997a, China 2020: Clear Water, Blue Skies, Washington, D.C.
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APPENDIX TABLE 2.1

Changes in the urban employment structure, 1990-99

Traditional formal sector Emerging formal sector Informal sectors
Total number State- Percentage of Percentage of Percentage
Total of staff owned Urban  workers in total workers in total Self- in total

Year employed and workers  Subtotal units  collectives employment Subtotal employment Subtotal Private employed employment
1990 166.16 181.15 138.95 103.46 35.49 83.6 1.64 1.0 6.71 4.0
1991 169.77 186.80 142.92 106.64 36.28 84.2 2.16 1.3 7.60 0.68 6.92 4.5
1992 172.41 189.69 145.10 108.89 36.21 84.2 2.82 1.6 8.38 0.98 7.40 4.9
1993 175.89 188.22 143.13  109.20 33.93 81.4 5.36 3.0 11.16 1.86 9.30 6.3
1994 184.13 188.69 141.01 108.90 32.11 76.6 7.47 4.1 15.57 882 12.25 8.5
1995 190.93 149.08 140.31  109.55 30.76 7385 8.77 4.6 20.45 4.85 15.60 10.7
1996 198.15 148.45 139.03 109.49 29.54 70.2 9.42 4.8 23.29 6.20 17.09 11.8
1997 202.07 146.69 135.83 107.66 28.17 67.2 10.86 5.4 26.69 7.50 19.19 13.2
1998 206.78 123.37 107.09 88.09 19.00 51.8 16.28 7.9 32.32 9.73 22.59 15.6
1999 210.14 117.73 99.98 83.36 16.52 47.5 17.85 8.5 34.67 10.53 24.14 16.5

Source: Angang Hu, “China’s Employment Problem: Analysis and Solutions,” World Economy and China 9(1), 2001.






3 Positioning China in the global
knowledge revolution

Compounding the challenges to China’s development are the advancements
in production and dissemination of knowledge. Consider the revolution’s new
language: the new economy, the knowledge-based economy, the ICT revo-
lution, the information society, the knowledge society. After outlining the rev-
olution’s implications, this chapter benchmarks China’s situation as a starting
point for a more detailed analysis in later chapters. It also examines the

inequalities in the knowledge across China’s provinces.
THE KNOWLEDGE REVOLUTION AND GLOBAL COMPETITION

A major new element on the international front is the speed of change in pro-
ducing and disseminating knowledge—possible because of greater scientific
understanding and rapid advances in information and communications tech-
nologies (ICTs). Advances in scientific understanding and the codification of
knowledge permit engineering new materials at the molecular level and even
engineering life forms through biotechnology.

Rapid advances in information technologies speed the processing and trans-
mission of information, which in turn speed scientific advances. Over the last
quarter century, the cost of one megahertz of processing power has fallen from
$7,500 to 20 cents—and the cost of sending one trillion bits of data, from
$150,000 to 10 cents. The lower computing costs amplify brain power in the
same way that the technologies of the industrial revolution amplified muscle
power. This added power increases computation and simulation capacity, speed-
ing up research. Low-cost electronic networking among researchers in different
locations is also speeding up research and generating many more new tech-
nologies. All these advances transform business and social interactions.!

Dynamic networks and new styles of organizations and management cre-
ate new forms of competition. Wealth is no longer created just by natural
resources or production, but by the way products and services are designed
and delivered to the market. The power of ideas and brand names—and the
harnessing of knowledge and information to leverage them—are driving the
world economy. Keeping up requires investments in such intangibles as R&D,

software, education, training, marketing, distribution, organization, and networks.

A major new
element on the
international front
is the speed of
change in producing
and disseminating

knowledge
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This knowledge revolution mirrors past periods of rapid change—those
brought by the printing press in the 1500s, the harnessing of steam in the 1800s,
the development and expansion of electricity in the early 1900s, and the auto-
mobile industry in the 1900s. What is special today is the pervasiveness of
change in almost all technologies, not just ICTs, and the fact that they are affect-
ing the organization of productive and social activities.?

One indicator of the acceleration in the creation of knowledge is the num-
ber of new patents each year. In the United States the annual number of patents
doubled from about 80,000 at the end of the 1980s to nearly 180,000 by the
end of the 1990s (figure 3.1). Part of this increase is due to the greater impor-
tance of protecting intellectual property—a sign of the awareness of what knowl-
edge means for wealth creation.

The rapid development and spread of knowledge is creating a more com-
petitive and interdependent world. The share of world trade (exports and
imports) in world GDP—an indicator of globalization and competition in the
global economy—rose from 28% in 1970 to 52% in 1999 (table 3.1).> Beyond
trade is the greater interdependence through foreign direct investment, inter-
national sourcing of production inputs, and interfirm alliances for R&D and tech-
nology licensing. Accelerating this process are the greater availability of ICTs,
the deregulation of financial and product markets, and the liberalization of trade,
investment, and capital movements. Greater international competition, in turn,
spurs firms to create new products and more efficient production processes.

In industries with low or medium technology, an increase in technical knowl-

edge and associated organizational changes provide an edge in productivity

FIGURE 3.1
Protection of intellectual property on the rise: patents granted by the U.S. Patent Office
Thousands
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Source: U.S. Patent Office.
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TABLE 3.1
Increased share of trade in global GDP
Share of trade (imports plus exports of goods and services) in GDP

1970 1999
Low income 28 52
India 8 27
Lower-middle income 19 59
China 4 41
Upper-middle income 30 52
Brazil 14 22
High income 29 43
World 28 52

Source: Calculated from World Bank, World Development Indicators 2001, Washington, D.C., 2001, table 1.5.

and enable product differentiation, significantly shaping competitiveness and
value added. Even such traditional industries as textiles, cement, and steel are
using new technical knowledge and information systems to improve the
design and quality of products and production processes—and the efficien-
cy of marketing and distribution. In agriculture, too, greater understanding of
plant reproduction and growth, advances in genetic engineering, and better
techniques for harvesting, storage, transportation, and distribution are chang-
ing the value and competitiveness of different types of plant and animal prod-
ucts. And such services as transportation, distribution, finance, insurance, health,
and education are becoming more sophisticated, more intensive in knowledge
and information.

Effective use of high technology throughout the economy is equally
important as its creation, especially for improving and upgrading products

and services.
THE GROWING IMPORTANCE OF KNOWLEDGE

The discussion of the “new economy” in the press draws attention to the belief
that advances in ICTs have significantly changed the economic system and
increased productivity. These advances significantly reduce transaction costs
and improve the efficiency of economic activity.* Some take this to mean the
end of the business cycle and the beginning of a new era of unprecedented
productivity growth. (But the recent slowdown of the U.S. economy, the leader
in this wave, suggests otherwise.)

The OECD uses the term “knowledge economy” to draw attention to the
importance of knowledge in all economic activities. The definitions have been
evolving from focusing just on manufacturing industries that make intensive
use of technology to including services that are also heavily knowledge
based. The knowledge economy now accounts on average for roughly half

of nongovernment economic activity in the OECD (table 3.2).

Such services as
transportation,
distribution, finance,
insurance, health,
and education are
becoming more
intensive in
knowledge and

information
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China’s knowledge
economy is not as
developed as that of

the OECD countries

TABLE 3.2
Value-added of knowledge-based industries, OECD countries

Finance,
insurance = Community,
High- Medium- Communi- and other social and
technology technology cation business personal
Total industries industries services services services?
EU 1994 47.7 2.5 7.7 2.0 20.2 3.3
Japan 1996 52.1 8.7 8.6 2.0 19.1 18.6
UK 1995 51.4 &3 7.2 3.2 28.3 9.4
United States 1997 56.1 g 6.1 2.9 31.6 12.3
OECD 1993 49.9 9.9° 2.1 23.7 14.1
China 1997 29.7 4.7 6.0 5.0 8.0 6.0

Note: This is based on an OECD classification.

a. Many community and personal services are not that knowledge-intensive, so this category overstates the knowledge economy,
particularly in the rough estimates for China.

b. For the OECD average, this includes medium technology industries, and is the average for 22 OECD countries.

Source: For OECD countries, OECD, Science, Technology and Industry Outlook: 2000 Edition, Paris, 2000, annex table 2, p. 220.
For China, author estimates from China Statistical Bureau, China Statistical Yearbook, Beijing: China Statistics Press, 1999.

TABLE 3.3
Employment is low in China’s knowledge-intensive services

Employment (percentage of total)

Sector 1990 1995 1998
Transport, storage, post, and telecom 2 8 3
Wholesale, retailing, and hospitality 4 6 7
Finance and insurance 0.3 0.4 0.4
Real estate 0.1 0.1 0.1
Social services 1 1 1
Health care, sports, and social welfare 1 1 1
Education, culture, and entertainment 2 2 2
Scientific research and polytechnical services 0.3 0.3 0.3
Government and social organizations 2 2 2
Service total i3 15 16

Source: China Statistical Bureau, China Statistical Yearbook, Beijing: China Statistics Press, 1999.

This statistic makes it clear that the knowledge economy is largely about
services. High- and medium-technology industries account for only about a fifth
of what the OECD defines as knowledge-based industries. The balance are serv-
ices, and if government services were added, the share of services would be
even higher.

It is not surprising that China’s knowledge economy is not as devel-
oped as that of the OECD countries since it is at an earlier stage of devel-
opment. More telling is that it is not growing as fast as might be expected.
Data for the services most related to the knowledge economy (table 3.3)
show that employment is very low and that it has not grown much over
the last decade. The share of employment in China’s high-tech industries
as share of total industrial employment stayed at 32% between 1994 and
1998, even as industrial employment fell by 28%, the result of industrial
restructuring and the closing of some unviable state-owned enterprises

(appendix table 3.2).
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BOX 3.1
Country knowledge strategies

United Kingdom: Building the Knowledge-driven Economy
(http://www.dti.gov.uk/comp/competitive/)

The UK’s Department of Trade and Industry charts a new strategy to boost compet-
itiveness and prosperity and build a high value economy through stressing science
and entrepreneurship, collaborating across companies, and exposing the economy to
competition.

Finland: Quality of Life, Knowledge, and Competitiveness
(http://www.sitra.fi/tietoyhteiskunta/english/st51/eng206b.htm)

To make the best use of the opportunities in the information society, Finland has a vision
and strategy to be a forerunner in building an information society based on humane
and sustainable development.

Canada: The Knowledge-Based Economy
(http://strategis.ic.gc.ca/SSG/it04360e.html)

Providing a general introduction to the “knowledge revolution” and the changes that it
is expected to have on the Canadian economy, the paper begins with some general
ideas on what the knowledge economy is all about and moves on to discuss what Cana-
da could do to be better equipped for a more active role in the shift to a knowledge-
based economy.

Scotland: Towards the Knowledge Economy
(http://www.scotland.gov.uk/library/documents-w9/knec-00.htm)

This official report on Scotland and the knowledge economy, delivered by the Knowl-
edge Economy Task Force of the Scottish Office, provides a detailed overview of the
economic and industrial climate in Scotland.

Malaysia: Building Knowledge Societies
(http://www.nitc.mimos.my/resources/index.html)

Aimed at a better understanding of the various challenges of the information age, this
website addresses access, empowerment, and governance in six areas: politics, the econ-
omy, society, learning, environment, and technology.

New Zealand: The Knowledge Economy
(http://www.med.govt.nz/pbt/infotech/knowledge_economy/)

This report provides general background on what the knowledge economy is all about
and how various economies are faring. It concentrates on key issues and on what New
Zealand needs to do to successfully find the way forward.

Various countries have developed—or are starting to develop—strategies
to take advantage of the potential of new technologies (box 3.1). The impor-
tance put on knowledge for international competitiveness can also be seen

by the addition of numerous technology-related variables to international assess-

ments of the competitiveness of countries.’

Even within firms there is emphasis on managing intellectual capital, with
knowledge management now seen as fundamental to competitive advantage
(box 3.2). This has spawned a growing consultancy practice, including

work to develop new accounting systems to measure the intellectual capi-

tal of firms.

Various countries
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are starting to
develop—strategies
to take advantage of
the potential of new

technologies
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BOX 3.2
Knowledge management within firms

With knowledge as the key to survival, companies need to systematically manage what
they know. Knowledge management has thus become important for IBM, Microsoft,
AT&T, Ernst & Young, and KPMG. Larry Prusak, executive director of IBM’s Institute
for Knowledge Management, says, “All of life and business is a game of odds. Just as
human resources policies increase the odds of employee retention, and good customer
service increases the odds toward repeat business, knowledge management is about
increasing the odds toward knowledge being transferred, utilized and [contributing
to] innovation.”

A 1997 report from the Ernst & Young Center for Business Innovation and Busi-
ness Intelligence revealed that 94% of 431 organizations surveyed in Europe and the
United States have executives who believe that “it would be possible, through more
deliberate management, to leverage the knowledge existing in [their organizations]
to a higher degree.” Although adopting effective knowledge management practices
depends on how knowledge-intensive an organization is, there is agreement on
where to get started: understand the corporate culture, evaluate knowledge, process
it, and act on it.

WHAT’S GOING ON WORLDWIDE? GLOBAL TRENDS IN KNOWLEDGE
MORE R&D

In most OECD countries, spending on R&D has risen faster than GDP, though
there have been year-to-year fluctuations (table 3.4). More important, there
has been a shift in the composition of R&D. After 1990 and the end of the
Cold War, the share for defense R&D declined for some of the largest R&D
spenders—notably the United States, United Kingdom, and France. But the
share for civilian research rose, to more than 90%. In the OECD the number
of researchers grew faster than the labor force.

Of global R&D, 86% is in high-income countries (table 3.5), with 37% of
global R&D centered in the United States. Multinational companies, now
doing R&D in countries other than their home countries, are establishing more
strategic alliances—even mergers and acquisitions—to collaborate on technology
and acquire technological assets. Also on the rise: international collaborations
in patenting and technical publications. In the OECD, the share of foreign coin-
ventors rose from 5% in the mid-1980s to 9% eight years later. And the share
of scientific publications with foreign coauthors more than doubled for many
OECD countries, to an average of 26% for 1995-97.°

Even large countries rely on knowledge from abroad, evident from royal-
ty and licensing payments to other countries and from the technology they
import in capital goods and components. One study found that the R&D implic-

it in imports was as high or higher than domestic R&D.”
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TABLE 3.4
Gross domestic expenditures on R&D as a % of GDP

1981 1985 1990 1995 1999
OECD 2.0 2.3 2.4 2.1 2.2°
United States 2.4 20 2.8 2.6 2.8
Japan 2.3 2.8 3.0 2.8 3.0°
EU 1.7 iL® 2.0 1.8 1.82

a. 1998.
Source: OECD, Science, Technology and Industry Outlook: 2000 Edition, Paris, 2000, annex table 8, p. 226.

TABLE 3.5 Foreign investment
R&D effort in selected countries, by income level

is driven mainly by

R&D spending as a Share of world total
percent of GNI (1987-97) (percent)
the desire to exploit

World 2.2 100
Low income 0.5 0.7

Atia 07 0.4 knowledge assets
Lower-middle income 0.6 2.2

China 0.7 0.7
Upper-middle income 1.2 5.0 ona gIObaI scale

Brazil 0.8 0.8
High income 2.4 85.5

United States 2.6 36.7

European Monetary Union 2.2 21.4

Japan 2.8 20.0

Source: World Bank, World Development Indicators 2001, Washington, D.C., 2001, table 5.11.

An important implication is that all countries need to focus on how to obtain
knowledge produced outside their borders. Indeed, there has been a shift over
the last two decades from an almost exclusive focus on generating knowledge
to a broader focus on disseminating knowledge, especially knowledge acquired

from abroad.
MORE FOREIGN INVESTMENT

Foreign investment, one of the key agents of globalization, is driven mainly by
the desire to exploit knowledge assets on a global scale—technology, manage-
ment, access to markets, and access to such special inputs as finance, labor, and
natural resources. Knowledge does not depreciate with use, so once it is devel-
oped there is a strong incentive to exploit it over the largest scale possible.

Foreign investment inflows increased 15 times between 1982 and 1999. And
its share in world gross fixed capital formation, from 2.6% to 14.3%. Other
increases were equally stunning: exports of foreign affiliates from 31% of world
exports to 46%; sales of foreign affiliates, $13.6 trillion in 1999, from 23% of
world GDP to 45%. The value added of these sales in 1999: $3 trillion, rough-
ly 10% of world GDP (appendix table 3.1).

In 1997 the estimated value added of home and overseas production by

transnational corporations was $8 trillion, more than 27% of world GDP!® ——
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Transnational
corporations
account for
two-thirds of
international trade
and 75-80% of
global R&D

Transnational corporations are estimated to account for two-thirds of inter-
national trade, with roughly half that between parents and affiliates or among
affiliates.” They are also estimated to do 75-80% of global R&D.°

MORE INVESTMENT AND TRADE IN INTANGIBLES

Investment in intangibles has been skyrocketing. OECD public investment in
education, in R&D, and software, is almost the same as that in machinery and
equipment, almost half of total investments in GDP (table 3.6). But this is clear-
ly an underestimate. It does not include private investment in education, pub-
lic and private investments in training, or investments in design, marketing,
advertising, brand development, engineering, publishing, and the arts.

With intangibles now more important for economic activity and interna-
tional competitiveness, there has been more trade in intellectual property. Glob-
ally, trade in intellectual property as measured by royalty and license fees
reported in international trade, increased from just over $10 billion in the early
1980s to more than $60 billion by the end of the 1990s (figure 3.2).

Country data on trade in royalties and licensing show the large gap between
high-income and developing countries. The high-income countries receive almost
98% of all royalty and licensing payments, with low and medium income coun-
tries paying out an amount disproportionate to what they receive (table 3.7).

A big part of the payments for royalties and fees involves intrafirm pay-
ments between transnational corporations and their affiliates—as much as
75-80% of the receipts for payments for royalty and licensing fees in Germany,
Japan, and the United States.

MORE IMPORTANCE FOR EDUCATION AND TRAINING

In OECD countries the proportion of adults with at least a secondary education

has risen from 44% to 72% and that for those with some tertiary education

TABLE 3.6
Intangibles overtaking the tangibles

Investment in tangibles and intangibles as a % of GDP (1999)

Of which:
Investment investment Investment Of which:
as % in machinery in Public spending

of GDP and equipment  intangibles on education R&D  Software

OECD 22.4 8.6 7.9 4.6 2.1 1.2
United States 21.3 11.0 8.4 4.6 2.3 1.5
EC 21.1 8.6 8.0 5.1 1.8 1.1
Japan 28.8 6.6 3.0 2.7 0.9
UK 19.4 10.9 8.5 5.1 1.8 1.5

Source: For OECD countries, OECD, Science, Technology and Industry Outlook: 2000 Edition, Paris, 2000, annex table 1, p. 219.
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FIGURE 3.2
Worldwide payments of royalty and license fees, 1979-99
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Note: The nominal values were converted to 1995 values by the U.S. GDP deflator.
Source: World Bank staff analysis.

TABLE 3.7
Payments and receipts of royalty and license fees, selected regions and countries, 1999
(Millions of U.S. dollars)

Receipts Percent Payments Percent
Low income 41 0.1 370 0.6
India 23 0.0 315 0.5
Lower-middle income 434 0.6 2,461 3.6
China 75 0.1 792 1.2
Upper-middle income 966 1.5 6,221 9.5
Brazil 133 0.2 1,283 2.0
High income 66,201 97.8 57,786 86.2
United States 36,467 55.5 13,275 20.3
European Monetary Union 10,379 14.1 22,880 32.8
Japan 8,190 12.5 9,855 15.1
Other 11,165 15.8 11,836 18.0
Total 67,691 100.0 66,837 100.0

Source: Calculated from World Bank, World Development Indicators 2001, Washington, D.C., 2001, table 5.11.

has doubled, from 22% to 44% over the last generation (table 3.8). And the
absolute gap between developed and developing countries has increased.
According to UNESCO the number of students enrolled in postsecondary insti-
tutions worldwide increased from 28 million in 1970 to 88 million in 1997.
But the gap between developing countries and developed countries widened
from 21 to 45 million, even though the population of developing countries is
larger and growing faster.

To cope with rapid technical change and provide workers with skills
to use the new technologies, the developed countries have increased aver-

age labor skill through extensive continuing education both in universi-

The high income
countries receive
almost 98% of all
royalty and licensing

payments
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The fast pace
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TABLE 3.8
Distribution of population age 25-64 by level of educational attainment
(1998)

Primary and secondary Postsecondary
Study of at Study of at
least 2 years least 3 years

Below upper Upper focusing on theoretical

lary dary practical skills education
OECD? 38 44 8 14
United States 14 52 8 27
EU? 46 57 10 12
Japan 20 50 13 18
UK 19 57 8 15

a. Simple average for the group of countries. For the OECD this leads to a total of 104%, for the EU 125%.
Source: OECD, Science, Technology and Industry Outlook: 2000 Edition, Paris, 2000, annex table 7, p. 225.

ties and in firms. But developing countries, including China, haven’t. Its
educational attainments are still low, and the workforce needs massive

retraining (chapter 5).
ASSESSING CHINA’S SITUATION

The globalization of trade, finance, and information makes it easier to nar-
row knowledge gaps across countries. But the fast pace of change may widen
the knowledge gap creating a “knowledge divide.” If the gap widens, capital
and other resources might flow to countries with stronger knowledge bases,
adding to the inequality.

There is also the danger of widening knowledge gaps within countries.
OECD countries worry that the rapid advances in knowledge may hurt
unskilled workers and add to unemployment. There is evidence that technology
and technology-related organizational change are widening wage disparities
between skilled and unskilled workers, impacts likely to be felt even more in
developing countries. The main causes of these issues are that access to edu-
cation and ICT infrastructure is far more differentiated and formal safety nets
are less prevalent. Rural areas and the poor run the risk of being left out of
the knowledge-based economy.

Therefore China must position itself to take advantage of the potential of
the knowledge revolution—and reduce the risks of social upheaval. To assist
China with this task, the World Bank Institute has developed a framework out-
lining the main elements that need to be addressed. This section develops the
framework (box 2.1) and makes a preliminary assessment of China’s situation
using a benchmarking tool developed by the World Bank Institute (appendix
table 3.2).1! To illustrate China’s shortcomings, its basic scorecard is compared
with that of the United States, perhaps the leading knowledge-based econo-
my (figure 3.3).!2 More detailed analysis follows in chapters 4-9.
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FIGURE 3.3

Knowledge scorecards for China and the United States
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Source: Knowledge for Development, World Bank Institute.

UPDATED ECONOMIC INCENTIVES AND INSTITUTIONS

China must position
itself to take
advantage of the
potential of the
knowledge
revolution—and
reduce the risks of

social upheaval

A flexible society and economy, able to cope with constant change is neces-

sary to realize the full potential of the knowledge revolution. To achieve this

goal, economic incentives and institutions must promote the constant rede-

ployment of resources from less efficient to more efficient uses, requiring good

macroeconomic, competition and regulatory policies. The financial system

(including venture capital) has to allocate resources to promising new oppor-
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tunities and redeploy assets from failed enterprises to more promising ones.
Conditions have to be conducive to entrepreneurship, risk-taking, and the expan-
sion of small enterprises. Science and industry have to exchange information.
Labor markets have to be flexible enough to enable the redeployment of labor.
And social safety nets have to facilitate the constant relocation and retraining
of people for new jobs, and help those hurt by restructuring.

The ways people obtain relevant knowledge, and the incentives for them
to gather, provide and use it, are also affected by the institutional structure of
a society. These interactions involve relationships between legal rules and pro-
cedures, social conventions, and organizations such as firms, government, non-
governmental organizations, and markets. Equally important are the institutions
that govern the rules and procedures in a society, which in turn determine
how decisions are made and actions taken. A key feature is the quality of gov-
ernment, because its integrity and effectiveness determine the basic rules of
a society. Another important element is the extent to which the legal system
supports basic rules and property rights. For example, the creation and dis-
semination of knowledge are strongly affected by the degree to which intel-
lectual property is valued and its rights protected and enforced.

The ICT revolution also has implications for governance systems. Globalization
and the move to a global innovation system intensifies pressure for international
harmonization in the treatment of intellectual property protection, competition
policy, and taxation. At the same time, greater democratization, transparency,
accountability, and decentralization in government—in part facilitated by the ICT
revolution—raise new challenges in responding to local needs in a global environment.

On the basic scorecard China has had a very impressive economic performance.
It has also reached a high level of human development for a country at its per
capita income. But its rapid growth has been the result primarily of very high
investment rates. The economy is still relatively protected from international com-
petition, indicated by its low score on tariff and nontariff barriers (though that
will change with accession to the WTO). Moreover, there are significant barri-
ers to competition across provinces in China because of internal regulatory and
other intraprovincial nontarift barriers. This lack of competitive pressure and frag-
mentation of the market gives rise to great dispersions in productivity and effi-
ciency across firms (chapter 7). In addition, China scores poorly in the indicators
for the rule of law and control of corruption. Many areas of its economic and

institutional regime need to be considerably improved (chapter 4).
SKILLED AND CREATIVE HUMAN RESOURCES FOR THE KNOWLEDGE ECONOMY

Skilled, adaptable people are crucial in taking advantage of the potential offered

by the explosion of new knowledge and accelerating technical change. Ensur-
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ing that expenditures on education are allocated efficiently and that the entire pop-
ulation has the knowledge and skills necessary to participate in the knowledge-
based economy, requires particular attention—education is the basis for creating,
acquiring, adapting, disseminating, sharing, and using knowledge.

Basic education increases peoples’ capacity to learn and to use informa-
tion. But this is just the beginning. It is also necessary to have technical sec-
ondary-level education—as well as higher education in engineering and
scientific areas—to monitor technological trends, assess what is relevant for
the firm or the economy, and use the new technologies. The production of
new knowledge and its adaptation to a particular economic setting is gener-
ally associated with higher-level teaching and research. In industrial economies,
university research accounts for a large share of domestic R&D. In China, how-
ever, universities still carry out little basic research.

Opportunities for life-long learning are also essential. Creating a culture
of continuous learning and openness to new ideas is critical for a knowledge-
based economy. This should not be limited to learning on the job, but should
be expanded to foster learning at home and at school through structured con-
tinuing education courses, self-learning on the Internet, or computer-assisted
instruction.

On the basic scorecard, China does fairly well on adult illiteracy for its per
capita income. But it does less well on secondary enrollment rates, and even
more poorly on tertiary enrollment rates—a major concern because higher edu-
cation is important for making effective use of knowledge. China also has to
considerably expand and modernize its education system and reform the min-
istry of education in order to provide an efficient incentive structure, both for

educators as well as the students themselves (chapter 5).

A DYNAMIC INFORMATION INFRASTRUCTURE

The rapid advances in ICTs affect how manufacturers, service providers, and
governments are organized—and how they perform. Greater access to ICTs
is affecting how people work, learn, play, and communicate. As knowledge
becomes a more important element of competitiveness, the use of ICTs is reduc-
ing transaction costs and barriers of time and space. They are also allowing
the mass production of customized goods and services, substituting for lim-
ited factors of production. Indeed, they are the backbone of the knowledge-
based economy. To support Internet-based economic activities, countries
need to ensure competitive pricing of Internet services and provide an appro-
priate legal infrastructure to deal with online transactions.

On the basic scorecard, China still has a long way to go in fully develop-

ing and exploiting its information infrastructure. This is critical because China

Continuous learning
and openness to
new ideas are
critical for a
knowledge-based

economy
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can leapfrog in development by harnessing the new infrastructure (chapter
6). The national information infrastructure consists of telecommunications net-
works, strategic information systems, the policy and legal frameworks affect-
ing their deployment, as well as the skilled human resources needed to
develop and use the ICT infrastructure.

Effective use of the information infrastructure is equally important to cap-
ture the benefits of the knowledge revolution. It is also important to assess the
knowledge and skills required to design, implement and use the new ICTs, requir-
ing researchers and technicians across a spectrum of information technologies,
a workforce that can use the new production technologies, and a general pop-
ulation that can use technology effectively. Addressing these needs will require
developing education and training policies, institutions and programs to pre-
pare the appropriate human resources. While the government does not need
to provide any of these services, it can play a key coordination role in identi-
fying needs and weaknesses, ensuring that the necessary skills are developed
and setting in motion the mechanisms to achieve these goals. But there are also

many policy areas in which the government will have to do more (chapter 0).
AN EFFECTIVE INNOVATION SYSTEM

An innovation system consists of the network of institutions, rules and pro-
cedures that affect how a country acquires, creates, disseminates, and uses
knowledge (box 3.3). Today, the bulk of technical knowledge is produced in
the developed countries: 86% of R&D and 86% of patenting and the production
of scientific and technical papers. The disparity in the production of techni-

cal knowledge per capita between developed and developing countries is even

BOX 3.3
The national innovation system

There is no single accepted definition of a national innovation system; what is impor-
tant is the web of interaction or the system as a whole. The concept of national inno-
vation systems rests on the premise that understanding the linkages among the actors
in innovation is key to improving a country’s technological performance.

Innovation and technical progress are the result of a complex set of relationships
among actors producing, disseminating, acquiring and applying various kinds of
knowledge. Performance depends on how these actors relate to each other as ele-
ments of a collective system of knowledge acquisition, creation, and use. These
actors are primarily private enterprises, universities, and public research institutes—
and the people in them. The linkages can take the form of joint research, personnel
exchanges, cross-patenting, technology licensing, equipment purchases, and a vari-
ety of other channels.

Source: Adapted from OECD, Science, Technology and Industry Outlook: 1997 Edition, Paris, 1997.
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greater than the disparity of income. Fortunately, developing countries do not
have to reinvent the wheel: there are many ways for them to tap into and use
the knowledge created in developed countries. So, a key element of a devel-
oping country’s innovation strategy is to find the best ways to tap into the grow-
ing global knowledge base and to decide where and how to deploy its
domestic R&D capability.

To create and adapt knowledge requires universities, public and private
research centers, and policy think tanks. Non-government organizations and
the government are also part of the innovation system to the extent that they
also produce new knowledge. Institutions central to the dissemination of knowl-
edge include agricultural and industrial extension services, engineering con-
sulting firms, economic and management consulting firms, and government
research institutes.

The mere existence of these organizations, however, is not enough. More
important is how effective they are in creating, adapting and disseminating
knowledge to the people, firms, government, and other organizations, that then
put it to use. That is why networking is critical. The intensity of networks—
and the incentives for acquiring, creating, and sharing knowledge—are also
influenced by economic incentives, such as policies for imports of foreign tech-
nology through technology licensing, direct foreign investment, foreign col-
laboration—and for the protection of intellectual property.

On the basic scorecard, China is average in its use of direct foreign invest-
ment as a way of obtaining global knowledge. But it does poorly in its
domestic R&D and in the technological intensity of its exports. Chapter 7 assess-
es the technological level of the Chinese economy and the dissemination of
technology, whether produced domestically or acquired from abroad.

Chapter 8 analyzes China’s domestic R&D effort, and chapter 9 details how
China exploits global knowledge.

KNOWLEDGE DISPARITIES ACROSS CHINA

China is huge, with large and diverse provinces. The largest of them have more
than 100 million inhabitants, more populous than even the largest European
countries. But they differ greatly in natural and human resource endowments
and in economic performance and welfare indicators. Parts of such prosper-
ous areas as Beijing, Shanghai, and Tianjin are very much like first-world coun-
tries. Parts of the poorest provinces appear to be several centuries behind in
their technology and living standards.

It was not possible to obtain the same data at the province level as was used
for the cross-country scorecards, but regional comparisons of knowledge indi-

cators’? can still be made. The 31 Chinese provinces, including the four

China does poorly
in its domestic
R&D and in the
technological
intensity of its

exports
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TABLE 3.9

Vast differences in knowledge across Chinese provinces
Regional rankings based on a comprehensive knowledge development indicator (1998)

Eastern Region Middle Region Western Region

High (I>= 150)

Above average (150>I>= 100)

Below average (100>1>=75)

Low (I<75)

Beijing (606.1)
Shanghai (529.0)
Tianjin (283.7)
Guangdong (212.7)
Fujian (156.5)
Jiangsu (154.6)
Hai’'nan (127.6)

Liaoning (126.7)
Zhejiang (122.7)

Jilin (99.5) Shaann’xi (88.1)
Hubei (92.2)
Shandong (82.1) Heilongjiang (84.6)
Hebei (75.7)
Hu’nan (69.7)
Shanxi (64.3) Xinjiang (65.9)
Henan (63.7) Chongging (63.7)
Jiangxi (61.0)
An’hui (57.7) Gansu (58.3)
Inner Mongolia (56.6) Ningxia (54.7)
Guangxi (50.9) Sichuan (51.5)
Yun’nan (48.8)
Qinghai (44.2)
Guizhou (38.3)
Tibet (32.0)

Source: Hu Angang and Yizhi Xiong, China’s Regional Gaps in Knowledge Development: Characteristics, Causes, and Countermeasures, Tsinghua University,

2000, p. 12.

44

autonomous municipalities, are characterized by indicators of R&D inputs
(expenditure and personnel), R&D outputs (publication and patents), FDI (to
gauge foreign inputs), education (primary, secondary, and tertiary enrolments),
and information (newspaper subscriptions, telephone users, and Internet users).

The differences are daunting (table 3.9). It appears that Beijing and Shang-
hai, the most knowledge-intensive areas in China, have knowledge intensi-
ties 6.1 and 5.3 times the national average, respectively. Overall the coastal
region has a much higher knowledge level than the Central and Western regions.
Guizhou province reaches only 32% of the national average. Provinces with
a low knowledge intensity tend to have rich natural resource endowments.
This advantage, together with isolation and a closed outlook, may have driv-
en them away from modern development policies.

The knowledge gap between the less developed and most developed
regions appears to be larger than the economic gap in GDP per capita (table
3.10). Differences are also considerable in total factor productivity growth.
The main issue is the lack of knowledge infrastructure (in a broad sense),
reducing the efficiency of investment. In the western provinces, the growth
in capital investment per capita over 1978-95 has been higher than growth
in GDP per capita, reaching levels comparable to those in two eastern

provinces.
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TABLE 3.10

Growth of GDP per capita and its sources in seven Chinese provinces

(1978-95)

Growth rate Shaanxi Gansu Quinghai Ningxia Xinjiang Guangdong Fujian National total
GDP per capita 8.0 7.0 5.1 6.5 9.0 12.2 12.1 8.3
Capital per capita 8.3 5.7 10.2 10.5 13.3 12.3 10.3 9.1
Total factor productivity 4.7 4.7 1.0 2.3 8.7 7.3 8.0 4.7

Source: Angang Hu, Presentation at the World Bank Policy Forum China, India, Brazil, March 2001.

NOTES

1. The knowledge and ICT revolution involve significant reallocation of jobs across industries and
changes in the skill and occupational composition of the workforce. OECD countries are having to
make significant investments in training and retraining to help workers make use of the new tech-
nologies and perform new functions. In OECD countries the investments in just a subset of these intan-
gibles (R&D, public education, and software) are already almost as high as investments in plant and
equipment (about 10% of GDP).

2. For a good overview of some of the current trends and how they compare to prior revolu-
tions, although it is limited to just the ICT technologies, see the special section in 7he Economist, Sep-
tember 23, 2000 titled “The New Economy: Untangling e-conomics.”

3. The direct role of technology in this process is reflected in the changing patterns of interna-
tional trade. Between 1976 and 1996, the share of high- and medium-technology products increased
from 33% to 54% of total goods traded. On the other hand, the share of other primary commodities
fell from 34% to just 13 percent, while that of resource-based products remained constant. These trends
have major implications for developing countries, which are primarily exporters of primary commodities.
Not only the share, but also the prices of their exports have been falling over the last five decades.

4. OECD, A New Economy? The Changing Role of Innovation and Information Technology in Growth,
OECD: Paris, 2000.

5. See its prominent role in the annual Global Competitiveness Report produced by the World Eco-
nomic Forum, and in the World Competitiveness Yearbook, produced by the IMD Management School
in Switzerland.

6. OECD, Science, Technology and Industry Outlook: 2000 Edition, Paris, 2000.

7. OECD, Science, Technology and Industry Outlook: 1998 Edition, Paris, 1998.

8. UNCTAD, World Investment Report 2000, Geneva, 2000, p. 3.

9. UNCTAD, World Investment Report 2000, Geneva, 2000, p. 17, citing UNCTAD, World Invest-
ment Report 1996, Geneva, 1996.

10. UNCTAD, World Investment Report 2000, Geneva, 2000, p. 17, citing UNCTAD, World Invest-
ment Report 1995, Geneva, 1995.

11. The indexes have been scaled from 0 to 10 (the highest value). A higher value should be inter-
preted as positive. Country rankings are determined by the raw score on the 10 intervals. A country
does not need to get a 10 on the variables, because there are some tradeoffs among some of them.

12. The benchmarking tool allows comparisons of China with any of the other countries on the
full range of 61 variables. Presented here is the basic scorecard of 15 variables, representing some of
the key factors in each element of the framework.

13. Hu Angang and Yizhi Xiong, China’s Regional Gaps in Knowledge Development: Character-
istics, Causes, and Countermeasures, Tsinghua University, 2000.
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APPENDIX TABLE 3.1

Foreign direct investment in the global economy

Billions of dollars

1982 1990 1999
FDI inflows 58 209 865
FDI outflows 37 245 800
FDI inward stock 594 1,761 4,772
FDI outward stock 567 1,716 4,759
Cross border M&A . 151 720
Sales of foreign affiliates 2,462 5,505 13,564*
Gross product of foreign affiliates 565 1,419 3,045%
Total assets of foreign affiliates 1,886 5,706 17,680*
Exports of foreign affiliates 637 1,165 ST
Employment of foreign affiliates (in 1000s) 17,433 23,605 40,536*
Global GDP at factor cost 10,611 21,473 30,061*
Gross fixed capital formation 2,231 4,686 6,058*
Royalties and fees receipts €) 27 65*
Exports of goods and nonfactor services 2,041 4,173 6,892*
* Estimates for this year made by UNCTAD staff.
Source: UNCTAD, World Investment Report 2000, table 1.1, p. 4.
APPENDIX TABLE 3.2
Employment in China’s high-tech industries
1994 Percent of 1996 Percent of 1998 Percent of
(1,000 total industrial (1,000 total industrial (1,000 total industrial
people) employment people) employment people) employment
Total industrial employment 65,800 100 64,500 100 47,530 100
Raw chemical materials and chemical products 4,050 6 4,070 6 3,040 6
Medical and pharmaceutical products 970 1.5 1,020 2 860 1.8
Chemical fiber 450 0.7 490 0.8 400 0.8
Ordinary machinery 4,420 7 4,220 7 2,750 6
Special purpose equipment 2,940 4 2,800 4 1,970 4
Transport equipment 3,450 5 3,540 5, 2,790 6
Electric equipment and machinery 2,330 4 2,360 4 1,700 4
Electronic and telecom 1,630 2 1,630 3 1,340 3
Instruments, meters, cultural, and clerical machinery 900 1.4 820 1.3 530 1.1
Subtotal 21,110 32 20,950 32 15,380 32

Source: China Statistical Bureau, China Statistical Yearbook, Beijing: China Statistics Press, 1999.
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APPENDIX BOX 3.1
The knowledge assessment tool

The knowledge assessment looks at 61 structural and qualitative variables to bench-
mark how an economy compares with its neighbors, competitors, or countries it wish-
es to emulate. It helps to identify the problems and opportunities a country faces, and
where it may need to focus policy attention or future investments. The comparisons
cover 75 countries, including most of the developed OECD economies and about 40
developing economies. The 61 variables are proxies for the four pillars of a knowl-
edge-based economy (box 3.1). In addition, the methodology includes several vari-
ables that track overall economic performance, to show how well an economy uses
knowledge for economic and social development. (An interactive Internet-based
exercise, to facilitate comparisons of countries, is available at http://www1.world-
bank.org/gdln/kam.htm.)
The “standard” 15-variable scorecard looks at:

Performance indicators

1. Average annual GDP growth 1990-98 (%) (World Development Indicators 2000).
2. Human development index 1998 (Human Development Report 2000).

Economic incentives

3. Gross domestic investment as a % of GDP (annual average growth, 1990-98) (SIMA
database 2000).

4. Tariff and nontariff barriers (Heritage Foundation 2000).

Institutional regime
5. Rule of law (World Bank Institute 1999).
6. Control of corruption (World Bank Institute 1999).

Human resources

7. Adult literacy rate (percentage of those 15 and older) 1998 (Human Development
Report 2000).

8. Secondary enrollment 1997 (World Development Indicators 2000).

9. Tertiary enrollment 1997 (World Development Indicators 2000).

Innovation system

10. FDI as percentage of GDP 1990-98 (SIMA database 2000).

11.Total expenditure for R&D as a percentage of GNP 1987-97 (World Development
Indicators 2000).

12.High technology products as a percentage of manufactured exports 1998 (World
Development Indicators 2000).

Information infrastructure

13.Telephones per 1,000 persons, 1998 (telephone mainlines and mobile phones)
(World Development Indicators 2000).

14.Computers per 1,000 persons, 1998 (World Development Indicators 2000).

15.Internet hosts per 10,000 persons, July 1999 (World Development Indicators 2000).
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PART 2 Building the foundations of the
knowledge economy

These foundations consist of three elements:

e An improved economic incentive and institutional regime, requiring actions,
among other areas, in the legal, regulatory, and competition framework, and
the labor and financial markets; these are outlined in chapter 4.

e A well educated population, equipped with skills needed to cope efficiently
with the challenges and opportunities of the knowledge revolution; new
efforts and reforms required for the adaptation of the Chinese education sys-
tem; discussed in chapter 5.

e A massive investment in information and telecommunications infrastruc-
ture, key infrastructure of the knowledge economy and information society;

further measures to be taken by China are detailed in chapter 6.






4 Updating economic incentives
and institutions

Economic incentives and institutions set the context for an economy that has to
continually restructure in response to the rapidly changing challenges and oppor-
tunities of the knowledge revolution. China’s incentives and institutions, despite
considerable progress over the last two decades, still constrain the economy in
taking full advantage of rapid advances in global knowledge and such knowl-
edge-related assets as education, information infrastructure, and domestic R&D.
They also constrain the absorption of the millions of workers being displaced by
the wrenching restructuring under way as part of China’s rapid transformation—
and cause inefficient allocation of capital.

Most of the problems with institutions stem from three causes:

e The state and its various agents want to control most economic activities.
e The legal framework lacks clarity, especially for private property rights.
e The institutions supportive of the market economy are underdeveloped.

These causes are legacies of the command economy. But they are also rem-
nants of centuries-old Chinese traditions—and of Chinese conceptions of the
state and society. Interpersonal relationships (guanxi), combined with the strong
Chinese bureaucracy, encourage the allocation of resources based on privi-
lege and familiarity rather than viability and productivity, which in turn caus-
es inefficiencies in business and innovation.

A theme of this chapter is establishing more transparent policy adminis-
tration, program development, and funding allocation mechanisms. A broad
and deep cleansing of government agencies and business practices is essen-
tial to provide proper incentives. Policy measures can evolve to produce a
knowledge-based economy with a distinctly Chinese flavor, as demonstrated
by Hong Kong (SAR), Singapore, and Taiwan, China. Each of them has adapt-
ed to international norms—enabling more extensive participation in the glob-
al economy, while remaining uniquely Chinese.

The main challenge will be to transform the Chinese state. The govern-
ment can no longer control all economic activity. Going forward, transparency
will be essential. Knowledge and information are now more generally avail-
able, and there is more awareness of injustice and inefficiency, increasing the
demand for accountability. Given the need to cope with the fast-paced knowl-

edge revolution, the government should decentralize decisions to those who

China’s incentives
and institutions,
despite considerable
progress over the
last two decades,
still constrain the

economy
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The government
should guide the
market to promote a
self-regulating,
knowledge-based,
socialist market

system

have the best feel for needs and opportunities and can react quickly. Reduc-
ing its direct influence on the economy, the government should guide the mar-
ket to promote a self-regulating, knowledge-based, socialist market system
through clear rule of law, an effective regulatory regime, an effective gov-
ernment, and other elements of good governance (box 4.1).

Most changes involve improving the investment climate! for both large and
small businesses. Promoting private enterprises is necessary for China to
absorb its large workforce. In addition, the government should strengthen social
safety nets and the markets for labor and finance.

Some of key elements of this new role of the state include:

e Promoting a more formal rule of law, with fair, transparent, and stable rules
but also consistent, reliable enforcement mechanisms, with no exceptions or
special privileges.

e Strengthening regulatory frameworks by constructing key institutions to sup-
port the market and address market failures, including: agencies for consumer
protection and to guard against anti-competitive practices; internationally
acceptable quality standards and administrative guidelines; and independent,
supervisory and regulatory authorities.

e Strengthening support for the private sector, especially through removal
of barriers to private development and foreign participation in services, where
policy biases, inattention, and excessive regulation have constrained growth.
e Reforming inefficient state-owned enterprises in manufacturing and heavy
industry—and opening such services as power, transportation, telecommuni-
cations, and finance to competition from the private sector.

e Implementing appropriate social safety nets.

e Facilitating the flexibility of the labor market.

e Strengthening the financial sector—increasing the autonomy of Chinese
banks, permitting them to allocate capital more efficiently by instituting risk-
based, rather than policy-based lending practices, and further developing the
stock and insurance markets.

e Ensuring equal access to economic opportunities for all members of soci-
ety, especially groups that have been often discriminated against even in devel-
oped economies, such as women, minorities, and the undereducated and

underemployed.
ESTABLISHING A MORE FORMAL AND TRANSPARENT RULE OF LAW

The legal system in China is extraordinarily complex, often unclear, and
sometimes even contradictory. This uncertainty seems to result principally from
the many uncoordinated legal initiatives of the different levels of government—

central, provincial, and local—and the various government ministries, each



UPDATING ECONOMIC INCENTIVES AND INSTITUTIONS

BOX 4.1

While anecdotal examples of how poor government

effects economic growth and development are plentiful,

the number of studies that actually attempt to quantify

these results are quite scarce. However, the World Bank

Institute’s Governance, Regulation, and Finance divi-

sion has developed six clusters of governance indicators:

e Rule of Law—evaluates the levels of crime, consis-
tency and fairness of the judicial system, and the effec-
tiveness and enforceability of the law.

e Regulatory Burden—the degree to which the gov-
ernment controls rather than guides with its polices.

e Government Effectiveness—the quality of govern-
ment services, and the quality and independence of
the bureaucracy, and the credibility of the govern-
ment’s commitment to stated policies.

e Graft—the level of corruption in an economy.

e Voice and Accountability—the political process, civil
liberties, and political rights, including media rights.

BOX FIGURE 4.1
China

Percent

Control of corruption
Low range High range
Rule of law I ——

Regulatory framework I=——————

Government

: S —
effectiveness

POl Ca St/ e ——
lack of violence
Voice and accountability =ss—

0 20 40 60 80 100

In both charts, higher values imply better governance
ratings, so China fares reasonably well in most areas

Governance matters: How ineffective policy administration hampers growth

e Political Instability and Violence—the risk that the gov-
ernment in power could be overthrown by methods
outside the normal process of transferring power.

These clusters of indicators—for 155 to 173 countries,
depending on data available for the indicator—were
regressed against per capita GDP, infant mortality, and
literacy, to determine what, if any, effect each had on
development. The results are staggering. For any of the
six clusters, a one-standard-deviation increase leads to
a two-and-a-half to four-fold increase in per capita
income, a similar decline in infant mortality, and any-
where from a 15 to 25% increase in literacy.

Curiously, the results held for large changes in an
aggregate, and not for small specific changes, suggest-
ing that small steps in any of the areas will have little
effect on overall development, but that large overhauls
in any of them would significantly increase a country’s
living standards.

Control of corruption

100
80
Voice and 60 Rule of law
accountability 40
Political stability/ Regulatory
lack of violence framework

Government effectiveness

except voice and accountability, suggesting significant
potential for exploiting positive change.

Source: Daniel Kaufmann, Aart Kraay, and Pablo Zoido-Lobatdn, “Governance Matters,” Policy Research Working Paper 2196, World Bank, Washington, D.C., 1999.

with specific responsibilities and administrative territories. A complicated grid

has developed, leading to an accumulation of legal and bureaucratic regula-

tions—and clandestine laws to test their effectiveness. Additional problems

include corruption, weak enforcement mechanisms, inadequately trained

(and underpaid) judges, and long consensus efforts to unite administrative play-

ers with contradictory interests. This penalizes entrepreneurs, particularly

those not plugged into power networks and foreigners unfamiliar with the legal

and administrative climate.
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The National People’s Congress recently passed a National Legislation
Law to define the hierarchy of laws and regulations. It should also estab-
lish an independent commission to audit the aspects of the legal system most
detrimental to innovative projects (on the basis of complaints) and then use
its power as supreme arbitrator to address the deficiencies exposed.

Moreover, several important legal pillars of a market economy are still lack-
ing. Property rights are still undefined in many areas. Unclear rules for the
ownership of state enterprises impede their restructuring. Competition and anti-
monopoly laws are incomplete. Many laws affecting the financial sector, such
as bankruptcy and the regulation of financial institutions, are also ineffective.
So are laws to provide adequate social safety nets, consumer protection, and
environmental regulations.

The highest Chinese institutions, such as the National People’s Congress
and the State Council, should initiate appropriate policy measures to address
these barriers. Needed are adjustments to laws, auditing or hearing procedures
for preparing those adjustments, and providing the financial and human
resources to implement laws and regulations.

Clarifying and enforcing the law are of utmost importance. These mecha-
nisms require informed and diligent prosecutors, well-established courts, cata-
loging of and adherence to precedents from prior decisions, and imposing stiff
penalties. China has traditionally paid little attention to the rule of law in the
western sense. The predictable and equitable application of the law has not been
fully integrated into Chinese practice. Some areas for further development:

e Creating transparent, stable, and predictable legislative processes.

e Enhancing public understanding of the law.

e Improving access to legal advice to protect the rights and obligations of
parties to economic transactions

e Solidifying public confidence in the fairness of dispute resolution
mechanisms

e Ensuring that the government, as well as individual enterprises, is account-

able to the law.
INTELLECTUAL PROPERTY RIGHTS

Special attention also needs to be paid to the development of appropriate incen-
tives for knowledge creation, valuation, and protection. Urgent action is need-
ed on widely spread copying practices, which are problematic not only for foreign
enterprises, but also for an increasing number of domestic ones, notably the new
technology-based firms. A series of laws were recently passed to update the intel-
lectual property rights regime in China to place it on par with those of industri-

al countries.? However, serious problems of enforcement remain, requiring



UPDATING ECONOMIC INCENTIVES AND INSTITUTIONS

multi-pronged actions that include education and awareness campaigns, recruit-
ment and training of appropriate human resources, streamlining of the judicial
and administrative procedures, and strengthening of penalties. Intellectual prop-
erty rights issues in certain sectors, such as pharmaceuticals, where there are major
areas of friction with foreign companies, should receive the greatest attention.
The counterfeiting practices that plague not only foreign investors,? but also many
domestic producers, should be energetically combated with vigilant monitoring
and penalties. Chinese authorities are well aware of most of these issues and
stronger enforcement actions are being taken on trademarks and copyrights; how-
ever, enforcement on patent legislation is lagging behind. This area will need to
be strengthened, particularly as China moves to more sophisticated technologies
and upgrades its own technology development and patenting mechanisms.
However, China should also participate in the global discussion address-
ing the evolving international agreements on intellectual property rights.
Many new and complex issues, particularly in biogenetics and software, with
important implications for China are being opened as the technological base
evolves. China should actively represent its interests in the formulation of these
agreements. It can also play an important leadership role in representing the

interests of other developing countries in this complex area.
STRENGTHENING COMPETITION AND REGULATORY FRAMEWORKS

Establishing effective regulation is a complex, arduous, and never-ending task.
Even in the most advanced countries, continual tweaking ensures that the eco-
nomic system encourages competition and equality, yet discourages rent-seek-
ing and fraudulent activity. But guiding economic participants to interact
effectively through capable regulation still is much less demanding than con-

trolling all economic activity through exchanges forced by government.
TRADE

One key to creating stronger incentives to make effective use of knowledge
for development is fostering more competition in the economy. The condi-
tions of economic competition in China are still poor—still strongly affected
by monopolies, opaque procurement policies, protected markets, and inter-
provincial barriers to trade. Rent seeking and inefficient management of pub-
lic funds put a drag on GDP that ranges anywhere from 5.1% to 7.2% a year.*
Competitive pressure is the best incentive for improving management, encour-
aging innovation, and spurring economic growth. China’s admission into the
WTO will help promote these changes, by placing great pressure to restruc-

ture activities and profit from China’s international comparative advantages.

The conditions
of economic
competition
in China are

still poor
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But even more reform is needed, and the government is establishing appro-
priate rules and standards in underadministered sectors, while taking action
to deregulate sectors in which it has too much control.

Another area requiring attention is the array of administrative and other obsta-
cles to the free flow of goods and services among Chinese provinces. By join-
ing the WTO China is going to reap even greater gains from international
specialization. But many tariff and nontariff barriers to internal trade defeat the
potential of China’s large internal market for realizing economies of scale and
scope. Taking advantage of a large market at home is a big part of the reason
the United States was so well positioned to expand to international markets. It
is also the main force driving the European Union and many other regional trad-
ing arrangements. The Chinese government should remove internal trade bar-

riers to take full advantage of its large market.
COMPETITION AND REGULATIONS

Market-supporting institutions, such as fair trade and anti-monopoly com-
missions, should also be strengthened to maintain discipline among large
domestic monopolists, as well as the multinationals that will be entering many
sectors. Both have the potential to abuse superior technologies, creating insur-
mountable first mover advantages and monopoly power in such sectors as
telecommunications, finance, distribution, and marketing. Small and medi-
um enterprises and independent new start-ups, perhaps the most significant
prospective vehicles for growth in China, are particularly vulnerable to
predatory behavior. Administrative, industrial,®> financial, and geographic
restrictions hinder their development—restrictions that need to be gradual-
ly eliminated.

In addition, the government has to put in place appropriate regulations to
deal with safety, standards, and environmental regulation. In the environmental
area it also needs to strengthen market mechanisms to internalize some of the

costs of using the environment (box 4.2).
INFORMATION COLLECTION AND DISSEMINATION

More generally, the government has to promote better collection and dis-
semination of information. This should start with improving the collection
of statistics on socioeconomic activities, which can be used to track eco-
nomic performance as well as social development. It should also include
stronger requirements for the disclosure of financial information by firms
and organizations (including government) to promote greater transparen-

cy and accountability. Finally, it should also include the promotion of spe-
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BOX 4.2
Incentives and regulations to improve sustainability

The Chinese government has established regulations for environmental protection and
invested considerable resources in protecting air and water. And the economic reforms
have reduced China’s energy intensity at an impressive pace. But China now has to
2o beyond the command and control measures of the past. It needs to harness the
market to work for the environment, not against it.

This means pricing energy and water resources to reflect their scarcity. It also means
expanding the use of taxes on pollution. Environmental taxes on coal and gasoline
and pollutants would use the market to clean the environment. Pricing energy cor-
rectly would create incentives for firms to invest in more efficient technology and abate-
ment. Firms would use cleaner technologies and invest to bring even cleaner
technologies to the market.

China must also pursue investments with the highest environmental benefits for
future generations. For example, public investment in natural gas to replace home
use coal, in research and development for cleaner technologies, in wastewater treat-
ment, and in public transit systems to reduce the pollution from an automobile-based
urban transport system.

China needs, in addition, to increase its administrative capabilities for the envi-
ronment. This includes better integration of policies and implementation of reforms
across different functional areas as well as between the federal, provincial, and local
level. And it needs stronger environmental education—to increase citizen awareness
of environmental issues. Combined with better environmental monitoring and provi-
sion of information on polluters, increased education can lead to greater pressure by
people on the worst polluters, as has been found in many countries.

Note: For more on environmental polices in China see Todd M. Johnston, Feng Liu, and Richard Newfarmer, Clear
Water, Blue Skies, China 2020 Series, Washington D.C., World Bank, 2000.

cialized institutions to analyze and disseminate information, such as cred-
it-rating agencies; testing and quality control, and product evaluation

agencies.

TAXATION

Tax collection in China is also underdeveloped. The tax revenue of the cen-
tral and provincial governments is just 14% of GNP, less than half the aver-
age for OECD countries. The government is forced to finance a large part of
its spending through off-budget funds, including those from the banks.
Under the command economy, China had a very simple taxation system for
enterprises and individuals. But with the transition to a socialist market
economy, the tax system has become more complex. Authorities at all lev-
els have far too much latitude to manipulate the tax code. To promote eco-
nomic activity, they have established many tax incentives to try to attract firms,
stimulate innovation, and promote other economic activity. The result: incon-
sistent, inefficient tax collection, contributing to the government’s deepen-

ing financial difficulties.

Tax collection
in China is also

underdeveloped
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Improving tax collection would also be important to fund government pro-
grams to improve social safety nets and social spending to deal with prob-
lems of equity and inequality across provinces.

The central authorities, possibly the National People’s Congress Financial
and Legal Commission, should establish a precise list of useful incentives that
foster the promotion of a knowledge-based economy without being a drag
on revenues, potentially establishing some order in the muddled array of
arrangements that currently exist. Establishing functional incentives that pro-
mote innovation will be more beneficial than those that endorse specific sec-
tors or industries. Specific recommendations include providing rebates for
researchers or overseas Chinese who create enterprises (chapter 9), and sup-
porting the development of nonprofit organizations—essential for technical

training and knowledge diffusion.
EXPANDING THE PRIVATE SECTOR

China’s growth has been based on first restructuring agriculture and then mov-
ing people out of agriculture and into industry, including SOEs, TVEs, and for-
eign enterprises. China is now in the middle of a dramatic transformation from
a command economy to a socialist market economy. The number of work-
ers in state-owned enterprises plunged from 112 million in 1995 to 86 in 1999,
and those in collective urban enterprises from 32 million to 17, for declines
of 23% and 46% in just four years (table 4.1). Meanwhile the number in the
private enterprises—broadly defined to include enterprises fully registered as
private plus some sort of shareholding companies—rose from 13 million to
32 million, and the self-employed from 46 million to 62 million. The private
sector (private plus self-employed) shot up from 59 million to 94 million employ-
ees (59%) in just four years!

This recent transformation has set the stage for unleashing one of China’s
greatest assets—the tremendous entrepreneurial capability of its people.
Although people in China are remarkably resourceful, they have had difficulty
establishing themselves as visible private entrepreneurs. But despite the
unclear legal and regulatory environments,® entrepreneurs have found ingen-
ious informal ways of overcoming bureaucratic hurdles in order to survive.
Informality has allowed private enterprises to respond flexibly to changing poli-
cies and regulations and react nimbly to new market opportunities, while diver-
sifying risk and avoiding excessive taxation, regulation, and competition.

Informality, however, has its limits, especially for firms growing in size and
complexity. Employment in private enterprises, more narrowly defined, was only
17 million at the end of 1999—only 1.5 million of 8 million enterprises, with

sales of 720 billion yuan, or slightly less than 10% of China’s 7.7 trillion yuan
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economy in 1998 (figure 4.1). Large, mature companies are often unfocused with
limited management capacity and have difficulty in attracting funding and tech-
nical skills.

At the 15th Party Congress held in September 1997, the private sector was
recognized in a constitutional amendment. The amendment provides greater
assurance of a better policy environment for private firms. It should also encour-
age more formalization of enterprises, creating conditions that would increase
the capacity of domestic firms to withstand the foreign competition from join-
ing the WTO. But these actions are not enough. Clarifying the current functional
definitions, including the distinction between public and private enterprises, and
determining the governance structures and incentive regimes that pertain to each
are essential to establish greater transparency and to reward effort fairly.

The next major step will be explicitly recognizing private property. The

The next major step
will be explicitly

recognizing private

. . - . ropert
current lack of clarity and fear of possible appropriation by the state are still property
FIGURE 4.1
The private sector, developing in China
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Source: International Finance Corporation Beijing office.
TABLE 4.1
Structure of employment, by type of ownership in China
(1980-99, in millions of workers)
Total Urban State-owned Collective Private? Foreign Self-employed Rural TVE Private Self-employed
1980 423.6  105.3 80.2 24.3 0.4 . 0.8 318.4  30.0
1985 498.7 128.1 89.9 33.2 0.5 . 4.5 370.7 69.8 . .
1990 693.1  166.2 103.5 8bib 1.5 0.7 5.7 4723 92.7 1.1 14.9
1995 679.5 190.9 112.6 LS 8.6 5.1 15.6 488.5 128.6 4.7 30.5
1999 705.9 210.1 85.7 17.1 22.7 6.1 24.1 495.7 127.0 9.7 38.3

Note: In 1995 and 1999, an important amount of “floating” employees in urban areas was not registered in any official category.
a. Under this heading are companies classified as private enterprises, plus those classified as joint-owned units, limited shareholding corporations, limited liabil-

ity corporations, and shareholding corporations. The last two categories actually appear only from 1998 on.

Source: Calculated from Chinese Statistics Bureau, China Statistical Yearbook, Beijing: China Statistics Press, 2000, table 5-4.
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disincentives for Chinese people to fully apply themselves, expand their busi-
nesses, and innovate—thus hampering economic growth. While this action
might seem inconsistent with socialist theory, it seems compatible with the

“one country, two systems” arrangement in Hong Kong and Macao.
PROMOTING SMALL AND MEDIUM ENTERPRISES

In addition to establishing a legal basis for private property, the government
should undertake proactive strategies to help the development of small and
medium-size enterprises in all sectors, from agriculture to services:

e Drastically reducing the many regulatory hurdles for establishing and
operating new private enterprises.

e Ensuring that small and medium-size enterprises have access to bank
credit.

e Promoting informal lending schemes to small start-up businesses, such as
group lending and special micro-venture schemes.

e Providing small and medium enterprises access to market and technical
information.

e Developing formal and informal basic business and accounting skill train-
ing aimed at small and medium enterprises.

e Strengthening university and continuing education offerings relating to busi-
ness and entrepreneurial skills.

e Drawing on extensive global experience on small and medium enterprise
support programs, adapting the most relevant to the Chinese context (box 4.3
and table 4.2).

The Chinese government should encourage private enterprise within serv-
ice industries. Due to past policy biases, China does not yet have a well-devel-
oped service sector, so the potential for growth is huge in such industries as
financial and insurance services, management and technical consulting, call cen-
ters, law, sales, marketing, advertising, public relations, accounting, comput-
er programming, travel, and tourism. Service industries are knowledge and
labor-intensive, and therefore are particularly necessary for the transition to a
knowledge based society. Productivity gains made in service sector industries
not only benefit the service industries themselves, but benefits also trickle down
through other sectors, including manufacturing and agriculture, leading to huge

productivity and efficiency gains in all segments of the economy.
REFORMING THE STATE-OWNED ENTERPRISES

Still employing almost 90 million people and accounting for more than 60%

of government revenues, SOEs play a major role in the Chinese economy, and
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BOX 4.3
Government support for smaller enterprises

Small and medium-size enterprises account for significant economic activity in all high-
income countries. In the EU they make up 93% of firms, with nearly two-thirds of
employment (more than 70 million people). In the United States, more than 50% of
private employees are employed by SMEs, and they account for 78% of employment
in nonprimary industry in Japan. This is especially true of the service sector, where
SMEs are particularly prevalent.

In order to promote these types of enterprises, governments of advanced coun-
tries enact policies and programs that promote entrepreneurial activity. Most OECD
countries have specific agencies responsive for promoting small business. Agencies
such as the Small Business Administration in the U.S., the Small and Medium Busi-
ness Administration in South Korea, and the Small Business Service in the United King-
dom provide assistance and support for people trying to start a small business.
However, there are often many regulatory hurdles that small business founders must proactive strategies
contend with to gain access to the incentive programs and benefits provided by the
government, which potentially discourages would-be entrepreneurs. Best practice in to help the
this area are “one-stop shops” for SME information and program benefits, such as One
Stop Capital Shops in the U.S., and the UK’s Direct Access Government online development
resource.

Lack of finance availability is a major impediment to small business growth. Gov-
ernments often facilitate venture capital and other methods of financing in order to
spur growth of small firms. In addition, many governments provide fiscal incentives,
such as grants or tax breaks, to provide financial incentives for small enterprise
growth. A particularly effective form of growth for SMEs is through exports. There- .
fore, many countries have also targeted SMEs with export credit programs and/or assist- enterprises
ed them with accessing foreign markets.

Innovation is also an important part of small business development. Best-prac-
tice governments provide grants for R&D to small enterprise, as well as provid-
ing technological support through diffusion programs designed to promote the
flow of expertise throughout the economy. In addition, ICT technologies are pro-
viding significant opportunities for cost cutting and to widen their market pen-
etration through B2B and B2C ecommerce, providing opportunities for SMEs to
serve very small market niches that might otherwise be impractical and
unprofitable.

The government

should undertake

of small and

medium-size

TABLE 4.2
Best practice in SME promotion

Regulatory reform Funding and promotion Innovation and technology Market access

e US—One Stop Capital Shops o UK—Enterprise Investment e US—Small Business Innovation e Spain—2100 Policy for SMEs

¢ UK (regional), Direct Access Scheme, Venture Capital Trusts Research programme ¢ Turkey—Export Credit Programme
Government ¢ Netherlands—SME Credit e South Korea—Enterprise e US—Export Express

¢ Portugal—Centres for Company Guarantee Scheme Information Incubator Project ¢ Mexico—Export Guidance System
Formalities e US—Small Business Investment e Canada—Industrial Research ¢ Australia—Export Access Program

® South Korea—Small and Medium Companies, NASDAQ Assistance Program ¢ Netherlands—New Businesses in
Business Association ¢ Denmark—VaekstFonden Loan ¢ Sweden—Foundation for Foreign Markets

¢ Norway—Action Plan for Small Programme Technology.Transfer
Enterprises ¢ |reland—Small Business

¢ Turkey—Small and Medium Industrial Operational Programme

Development Organization
Source: OECD, SME Outlook 2000, Paris, 2000. 61




Chapter 4

62

A concerted effort
should facilitate
the spinoff or
creation of small
enterprises from
bankrupt and other

state enterprises

their transformation is the most challenging industrial policy problem faced by
any government in the world. A majority of these enterprises are experienc-
ing difficulties and will be forced to lay off large numbers of employees to sur-
vive. The proposed reforms are not that the state should get out of the
production entirely, but that it should get out of sectors that are not strategic,
or those in which it does not have a comparative advantage. In some sectors
SOEs are demonstrating fairly competitive capabilities, allowing them to suc-
cessfully enter difficult world markets. These successful ventures could stay in
state hands as long as they do not receive special financial or regulatory treat-
ment, or garner other unfair advantages over non-state owned competitors.

To make the SOEs more efficient and productive, a three-pronged approach
is recommended:

e First, a reform of the corporate governance structure is necessary. As
long as the government appoints the top managers, the SOEs will only
respond to their bosses within the government instead of reacting to the
needs of the market, leading to corruption, rent-seeking, and resistance
to change, risk, and innovation. SOEs should be given more autonomy with
elected managers and independent boards of directors, while government
representatives, whatever their level, should be separated from business
decisions.

e Second, social services should be unbundled. SOEs are burdened by obli-
gations to provide housing, kindergarten, pension plans, and other social serv-
ice functions. This unbundling will require the rapid establishment of a social
security system as well as other safety nets.

e Third, asset ownership should be resolved. Assets now belong to the state
and can therefore not be freely used, sold, or transformed by enterprise man-
agement. As long as this remains unresolved, the climate for innovation and
increased competitiveness in SOEs will remain poor.

A concerted effort should facilitate the spinoff or creation of small private
enterprises from bankrupt and other state enterprises. For both, the issue of
the ownership of state assets is critical. For bankrupt state enterprises it is impor-
tant to have efficient ways to redeploy their assets to productive use. For exist-
ing enterprises it is important to have them shed noncore activities and to
contract out services that private firms can provide more efficiently. This can
help absorb the labor—and support the development and growth of an effi-

cient service sector.

STRENGTHENING SOCIAL SAFETY NETS

Current and potential future unemployment make appropriate social safety

nets essential for stability in China. Establishing these nets will remove the bur-
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den of providing financial support to SOEs for unnecessary employees and
allow SOE managers to hire the proper staff to innovate in products and
processes. This should accelerate sale of the SOEs to foreign bidders.

One big concern in reforming SOEs is that the resulting high unemployment
could cause social and political instability. People affected by the reforms need
financial support in the short term. But this support should not be a limited wel-
fare system that just hands out money. An incentive-based unemployment sys-
tem, linked to achievements such as re-education, is strongly recommended.

Other social safety nets are needed as well, such as low-income housing,
health systems, pension and disability funds, and other transferable benefit
packages. The transition to a fully funded system will take significant effort
and financial resources. It will also require detailed analysis and coordination

with policies in other policies, such as the strengthening of financial markets.

ENHANCING LABOR’S FLEXIBILITY

Dealing with a larger labor force, including the millions being displaced from
the agriculture and informal industry, requires a more flexible labor market.
But China’s labor market is constrained. Rules restricting mobility, such as
“hukou” laws—the system that limits considerably health, housing, school, and
other benefits for those who migrate from one province to another (particu-
larly workers with low qualifications) considerably worsens unemployment.
Unless the restrictions are eased, there will be large regional pockets of
socially destabilizing unemployment.

The large “floating population” without residency permits in urban areas
may range from 90 to 150 million people, or 13% to 21% of the labor force.
These people, unable to find official jobs without proper hukou, settle for unsa-
vory employment in the black market as janitors, low-paid factory workers,
nannies, and construction workers. The wages in these less-than-prestigious
positions are hardly enough to support one person, so informal workers are
often separated from their families for long periods. The restrictions on labor
mobility widen the income disparity between the coastal provinces and the
rest of China—and inflate the numbers entering illegal professions, such as
prostitution, drug dealing, and smuggling.

While labor cannot be immediately allowed to be freely mobile, the ris-
ing unemployment and displaced labor must be addressed. One possible solu-
tion is to partially dismantle the hukou system, keeping some of its benefits
attached 