WBI Development Studies

China and the _ _
Knowledge Ecol
SEIZING THE 21st€

WORLD BANK INSTITUTE

Promoting knowledge and learning for a better world

Carl J. Dahlman
Jean-Eric Aubert

A joint publicatio Bank’s East Asia and Pacific Regi
and the World-Bank ‘ Frr




WBI DEVELOPMENT STUDIES

China and the Knowledge Economy
Seizing the 21st Century

Carl J. Dahlman
Jean-Eric Aubert

The World Bank
Washington, D.C.



Copyright © 2001

The International Bank for Reconstruction
and Development / THE WORLD BANK
1818 H Street, N.W.

Washington, D.C. 20433, U.S.A.

All rights reserved
Manufactured in the United States of America
First printing October 2001

The World Bank Institute was established by the World Bank in 1955 to train officials concerned with development planning, pol-
icymaking, investment analysis, and project implementation in member developing countries. At present the substance of WBI's
work emphasizes macroeconomic and sectoral policy analysis. Through a variety of courses, seminars, workshops, and other learn-
ing activities, most of which are given overseas in cooperation with local institutions, WBI seeks to sharpen analytical skills used
in policy analysis and to broaden understanding of the experience of individual countries with economic and social development.
Although WBI's publications are designed to support its training activities, many are of interest to a much broader audience.

The findings, interpretations, and conclusions expressed in this book are entirely those of the authors and should not
be attributed in any manner to the World Bank, to its affiliated organizations, or to members of its Board of Executive Direc-
tors or the countries they represent. The World Bank does not guarantee the accuracy of the data included in this publi-
cation and accepts no responsibility for any consequence of their use. The boundaries, colors, denominations, and other
information shown on any map in this volume do not imply on the part of the World Bank Group any judgment on the
legal status of any territory or the endorsement or acceptance of such boundaries.

The material in this publication is copyrighted. The World Bank encourages dissemination of its work and will nor-
mally grant permission to reproduce portions of the work promptly.

Permission to photocopy items for internal or personal use, for the internal or personal use of specific clients, or for
educational classroom use is granted by the World Bank, provided that the appropriate fee is paid directly to the Copy-
right Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, U.S.A.; telephone 978-750-8400, fax 978-750-4470.
Please contact the Copyright Clearance Center before photocopying items.

For permission to reprint individual articles, or chapters, please fax a request with complete information to the Repub-
lication Department, Copyright Clearance Center, fax 978-750-4470.

All other queries on rights and licenses should be addressed to the Office of the Publisher, World Bank, at the address
above or faxed to 202-522-2422.

Carl J. Dahlman is lead specialist in the Knowledge Networks and Distance Learning division of the World Bank Institute, He was
director of the World Development Report 1998/99: Knowledge and Information for Development.

Jean-Eric Aubert is currently a senior policy adviser in the Knowledge Networks and Distance Learning division of the World
Bank Institute on leave from the Organisation for Economic Co-operation and Development where he specializes in sci-
ence, technology, and innovation policies.

Cover photo of Shanghai, China by Bob Krist.
A Chinese edition is forthcoming from Beijing University Press.
Library of Congress Cataloging-in-Publication Data

Dahlman, Carl J., 1950-
China and the knowledge economy : seizing the 21st century / Carl Dahlman, Jean-Eric Aubert
p. cm. -- (WBI development studies)
Includes bibliographical references.
ISBN 0-8213-5005-6
1. Knowledge management -- China 2. Information technology--China--Management. 3.
Technological innovations--Economic aspects--China. 4. Technology and state--China.
5. Education and state--China. 6. China--Economic conditions--2000- I. Aubert,
Jean-Eric. II. Title. III. Series.

HD30.2 .D34 2001
338951°06--dc21
2001045659



Other WBI Development Studies

(In order of publication)

Resolution of Financial Distress:
An International Perspective on the Design of Bankruptcy Laws
Edited by Stijn Claessens, Simeon Djankov, Ashoka Mody

Economic Analysis of Investment Operations:
Apnalytical Tools and Practical Applications
Pedro Belli, Jock R. Anderson, Howard N. Barnum, John A. Dixon, Jee-Peng Tan

The Challenge of Urban Government: Policies and Practices
Edited by Mila Freire and Richard Stren

Privatization and Regulation of Transport Infrastructure:
Guidelines for Policymakers and Regulators
Edited by Antonio Estache and Gines de Rus

Principles of Health Economics for Developing Countries
William Jack

Chile: Recent Policy Lessons and Emerging Challenges
Edited by Guillermo Perry and Danny M. Leipziger

Curbing Corruption: Toward a Model for Building National Integrity
Edited by Rick Stapenhurst and Sahr J. Kpundeh

Resetting Price Controls for Privatiged Utilities:
A Manual for Regulators
Richard Green and Martin Rodriguez Pardina

Preventing Bank Crises: Lessons from Recent Global Bank Failures
Edited by Gerard Caprio, Jr., William C. Hunter,
George G. Kaufman, and Danny M. Leipziger

Enterprise Restructuring and Unemployment in Models of Transition
Edited by Simon Commander

Poverty in Russia: Public Policy and Private Responses
Edited by Jen1 Klugman

Continued on inside back cover



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:
¢ 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
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Xvi

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.
SUSTAINING THE ENVIRONMENT

Degraded water quality has damaged agriculture, ecosystems, and fisheries—
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
result of rapid industrialization and urbanization. The depletion of China’s
alread}-/ scant supply of forests, water stocks, and other natural resources is
adding to the significant constraints on the enormous population. China must
shift away from resource-intensive development and move efficiently into serv-

ices and knowledge-based 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.

China must

shift away from
resource-intensive
development and
move efficiently
into services and
knowledge-based

development
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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- MoV Tarmar 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 a4 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- €€ONOMy

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-

Xix

ed by China’s eventual full accession to the WTO—<creates a massive need
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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.

» 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
can find alternative productive jobs.

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

infrastructure.

BUILDING INFORMATION INFRASTRUCTURE

Dynamic telecommunications and information infrastructure is critical for
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.

China needs to
promote greater use
of information and
communication
technologies
throughout the

economy
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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 p

research funds to such pressing problems as promoting agriculture, protect- L bl
ing the environment, and exploiting China’s traditional strengths. public support for
¢ 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

* Strengthen the research capabilities at Chinese universities and better reg- 4o more research on
ulate their relations with the market.
e Encourage the productive sector to do more research on its own by incen-  ItS own, and promote
ives directed to smaller enterprises and improved government programs.
v Srses SEREER S P B Prog 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. i



