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Executive Summary

This case study of China is part of a broader research project for UNIDO known as
Productivity Performance in Developing Countries. Based on data provided by UNIDO, this
paper analyzes China’s productivity over the last four decades. It provides an interpretation of
productivity fluctuations in China, and examines the relationship among the different
productivity trends and the overall economic growth performance of the country. The major
determinants of productivity are identified, and within this context, the country’s strengths
and weaknesses, especially the latter, are assessed with regard to the factors related to
productivity growth. The underlying goal of this paper is to provide a reference framework
that will aid understanding of the impact of policy on productivity performance in China.

The paper consists of an introduction and three separate sections. The introduction includes a
brief description of the background of the Chinese economy and of productivity research in
China, along with the significance of this research. In Section I, the data on China’s
productivity over the last forty years are interpreted and analyzed. In Section 11, the country’s
strengths and weaknesses in five groups of determinants of productivity are assessed. Finally,
in Section III, several policy suggestions are discussed, based on the previous sections.

1. China’'s productivity changes based on UNIDO data: 1962-2000

The purpose of this section is to analyze and explain the changes in China’s total factor
productivity, technical efficiency and technical progress during the reporting period.

All data used for the analysis in this section are provided by UNIDO. According to UNIDO’s
research results from1962 to 2000, China’s technological progress grew by only 1.7%, its
technological efficiency by 18.3%, and TFP by 20.6%. The average change rate of TFP
during the period from 1962 to 2000 was as little as 0.5% annually, and its rate of
contribution to economic growth was only 7.9%. This is much less than in developed
countries. This means that the source of economic growth in China comes mainly from the
input of production factors, accounting for more than 90% of total growth.

However, if we study the period in stages, TFP’s contribution to economic growth is seen to
be much larger than when the period is investigated as a whole. In view of China’s economic
development and structural evolvement, we can analyze the results from UNIDO’s
productivity study in four chronological stages: the pre-Cultural Revolution period (1962-
1966), the Cultural Revolution and adjustment period (1967-1978), the early stage of the
reform period (1979-1992), and the deepening period of reforms (1993-2000). On the basis of
these four stages, we have converted the annual rates of change calculated by UNIDO into
period rates. In the four stages, the trend of TFP growth appears in two cycles: 6.3% in stage
1, -2.1% in stage 2, 1.5% in stage 3 and -0.8% in stage 4. When we divide the report period
into two pertods, before the reform and after the reform periods, we can see that there is a
negative growth in TFP (-0.2%) before the reform period, and a positive growth in TFP (1%)
after the reform periods. Obviously, reforms have been the key determinant of change in the
trend of TFP growth before and after the reform period.

Compared with the USA, China’s labor productivity increased from 3.92% of the USA’s
labor productivity level in 1961 to 9.57% in 2000, an obvious closing of the gap between the
two countries.
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There have been several studies of China’s TFP in the last several years, all of which have
used the singie country model of China. However, because the UNIDO study includes a
multi-national model and data calculated by the PPP index, UNIDO’s results on productivity
change have certain differences from these previous results. They show, mainly, that the
change range was relatively small, but that the trends, especially the trends after the
reformation period and China’s opening-up, were similar, on the whole,

In this section, the basic reasons for the changes in total factor productivity, technical
efficiency, and technical progress in China are analyzed. The analysis is carried out in three
chronological stages: the pre-reform period, the early stage of reform and the deepening stage
of reform. The growth rate change of TFP, from 1.5% in the early reform period (1979-1992)
to -0.8% in the deepening period of reforms (1993-2000), is especially emphasized. By
studying the trend of productivity change before and after China's reform, especially the
downward trend of TFP after the initial post-reform, it is possible to understand the problems
facing China’s economy and find a solution to these problems.

A tentative analysis attributes roughly to the excessive deepening of capital and the excessive
governmental intervention. Due to insufficient demand for consumption goods, China’s
economic growth has been driven by industrial investment. This is an immediate reason for
high investment rates and excessive penetration. Economic growth propelled by years of
investment s not sustainable without sufficient demand for consumption goods. In addition,
excessive government intervention plays an important role in the excessive penetration of
capital. Because of its incomplete market mechanism, China has had to rely on the
government for the majority of important investment initiatives. However, the majority of
. government projects yield low economic returns. '

2. China's productivity growth: Main sources and obstacles

This section assesses the determinants of productivity, analyzing them from five aspects: ()
institutional reform; (ii) technological progress; (iii) structure and factor allocation; (iv) social
development; (v) restraints from resource endowment and environment. The major
determinants of productivity performance in the last four decades are identified within these
five components, and their influence on productivity is described.

Research shows that the main sources of growth for China’s total factor productivity include
both the productive potential created by institutional reforms, and the improvement in
productive efficiency brought about by the import of technical and managerial know-how. To
obtain sustainable TFP growth, China must make greater reform efforts to encourage
domestic technological innovation, as well as to improve the quality of labor and modernize
its economic structure.

In China, the factors that constrain productivity are constantly changing with economic
development. Since the reformation period started, the economy has benefited from the
“reform dividends™ and the opportunities created by a series of measures. The rural reforms,
the opening up of policy, the restructuring of production relationships, the property rights
reforms centered on ownerships, the establishment of the socialist market economy, and the
all-encompassing structural innovations have all been contributing factors,

viii
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China’s immature market mechanism has the benefit of leaving room for institutional
innovations to stimulate economic development. However, the stimulus will not be as strong
as in the early stages of the reformation period. The key bottleneck for China's economic and
productivity growth will shift in focus from the constraints posed by the basic economic
system, to the challenges posed by specific policies aimed at such areas as “technological
progress,” “upgrading industrial structures,” “further opening up of industry” and “further
transformation of the dual economy system.” In this new stage of reforms, China will also
pay closer attention to the harmonious development of the economy, society, and the

environment.

For over 20 years, China's institutional reforms have had enormous success in raising the
country’s productivity. Without any available model to follow, China has taken progressive
steps to change its economic system from top to bottom, first taking simple steps, which were
then followed by more difficult reforms. The first reform went through the process of
revitalizing the old economy and opening China up to the outside world in the 1980s,
followed by a further opening up and the development of a more formally established
socialist market economic system in the 1990s. China has changed from a planned economic
system, characterized by high unification and central control, into a market economic system
where resource aflocation is decided by market mechanisms. Through this process it became
evident, as reform brought about rapid economic growth and improved TFP, that the planned
economy was the institutional cause of low total factor productivity.

It is important to remember, however, that China’s economic system is still far from perfect,
and that productivity development faces a great deal of systemic obstacles. The restrictions

“on factor allocation and on the formation of effective incentive and restraint mechanisms are
discussed in this section. China’s market economy currently has major defects in factor
allocation. Generally speaking, the commodity markets are relatively well developed, but the
factor market has, as yet, lagged behind. The capital and labor markets are also facing
formidable institutional obstacles. The perfection of these markets requires the transition of
the government’s function, the further reform of the financial system, state-owned enterprises
(SOEs), and the household registry system.

Unconstrained drives for profit are the main culprits for the disorder from which China has
suffered in its transition period. Deepening the reform is the only solution. Both the
government and the legislature have designed many favorable policies to facilitate fair
competition and regulate economic order. The implementation of these policies, however,
will be a time-consuming process. China is a country with thousands of years of experience
of being ruled by individual will rather than by laws. It is also the world’s largest developing
country with a per capita GDP of only $1,000. One can only speculate about how difficult it
will be for such a country to complete the revolutionary transition to an economic system
founded on law and credit.

Since the reform, technical progress has helped China make remarkable achievements in its
industrialization processes. As a developing country, China’s technical progress relies to a
great extent on imitating and importing from developed countries. The imported technologies
are then transformed, digested and absorbed to fit the country’s economic conditions.
Although China still lags a considerable distance behind developed countries in advanced
technologies, gaps in other areas, especially comprehensive production technologics, are
constantly shrinking. Nevertheless, the room for further importation of technologies is getting
smaller. Independent innovations will play an increasingly important role in the country’s
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future development. How to strengthen China’s capacity for independent innovation therefore
becomes a critical issue.

Chinese enterprises have little capacity for independent technological innovation. They own
few intellectual property rights and rely on foreign countries for important or large
equipment. The key technologies used in industries with huge production capacities, such as
IT and telecommunications, are all owned by foreign enterprises. The technological gap
between China and developed countries will, therefore, continue to widen unless Chinese
firms are able to increase their core competitiveness through independent innovation.

This section analyses the reasons for insufficient technological innovation in China, for
example, the low leve! of economic development, institutional and systemic obstacles and its
restrictions, and the small proportion of expenditure on digesting, absorbing, and
transforming imported facilities compared with the total spending on technological
importation. It also discusses the large number of small-sized firms, the inadequate protection
of intellectual properties, and the strategy of “exchanging markets for technologies™.

China’s strategy of “exchanging markets for technologies” has proven to be only a modest

success. The strategy has failed to realize all its expectations. In the past decade of
implementation, it has played a positive role in obtaining low-end technological products and

- advancing China’s technological and production levels at least in the short run. However, in

return, foreign-invested firms have gained an enormous market share and control the majority

of key technologies, brands, and sale channels. They also enjoy a monopotlizing position in

certain industries and manufacturing bases transferred to China. Chinese enterprises, on the

other hand, have difficulty cultivating brands and are unable to gain key and advanced
technologies. At the same time, their capacity for independent innovation has made little

progress, and they are reduced to scrambling for meager profits at the lower end of the global

production chain.

Technological progress and transition from a planned economy to a market economy have,
inevitably, created great structural changes in China. In the transitional period, institutional
changes provided a strong impetus for change in the industrial structure. This section
analyzes how this directly effects the transformation of the industrial structure, including
structural changes across the industries, the structural upgrading of the industrial sector,
increases in non-agricultural employment, urbanization, economic growth pattern, high
investment rate and economic fluctuations on productivity growth.

China’s experience of economic development has demonstrated the strength and efficiency of
the market. However, it is now an acute problem in China that social development lags
behind economic growth. A potential source of social instability, this imbalance has
adversely affected economic growth and the improvement of productivity. This section
analyzes the negative impact of the widening income gap, and the sluggish development of
the public sector, social security, public health, education, and economic growth.

Because the factor of ecological and environmental resources is not included in the
accounting system, the GDP output and input of factors involved in the calculation of total
factor productivity does not make allowance for the adverse impact of environmental damage
on the economy. China’s rapid economic growth and increase in total factor productivity
have, to a great extent, been obtained through over-exploitation of ecological and
environmental resources. However, these growths are virtually unsustainable. In discussions
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of increasing total factor productivity, one should be careful that one does not tend solely to
the pursuit of economic and productivity growth.

3. Policy suggestions

The analyses in the previous sections focus on nearly all aspects of the economic system.
This indicates that efforts for the improvement of total factor productivity should be
systematic, and the countermeasure adopted should be comprehensive. This section analyzes
the two most important aspects of improving China’s productivity: strengthening the
innovative ability of enterprises and developing the educational system.

On strengthening the independent innovative ability of Chinese enterprises, the author
presents the following three suggestions: (i} adjust the development strategy of depending
unduly on foreign capital, and follow the principles of promoting technological progress and
sustainable development; (ii} cultivate an independent technological development ability and
brand marketing ability on the basis of self-owned capital; (iii) deepen reform to create
favorable external conditions and incentive mechanisms for technological innovation,
including deepening the state-owned enterprise reforms further, accelerating the transition of
the government's function, and perfecting the mechanism of venture investment and
financing.

The positive role of the rapid development of China's educational system in raising the
country’s productivity, and the main challenges to this development are analyzed in this
'section. Emphasis is also given to energetically developing education, and accelerating the
development of manpower resources. The author thinks that certain policy adjustments must
be carried out. These include: (i} solve the problem of insufficient input for education which
has existed for a long time; (ii) the government should put efforts into solving the serious
inequality problems in Chinese education and implement a rational allocation of educational
resources; (iii) strengthen professional education and perfect the human resources market to
meet the needs of a socialist market economy; (iv) upgrade the approach taken to education,
deepen educational reform, and change exam-oriented education into quality-oriented
education.

Xi
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l. Introduction

Since the establishment of the People's Republic of China in 1949, China has changed
enormously. H has transformed itself from a poor, backward, semi-feudal, semi-colonial
country into a vigorous socialist country in which people's living standards have risen and the
national economy has achieved the first stages of prosperity.

China's road to economic development in the past 55 years has not been smooth. Before
implementing reforms and opening-up its doors, begun in1979, the country’s economic
development was mostly carried on under a planned economic system. From 1949 to 1978,
China set up a more complete industrial system and a national economic system, and
achieved a high economic growth rate. In the 30 years before reformation (1949-1979),
China's gross domestic product (GDP) increased by 6.7 times, or at an average annuai rate of
7.3%. Compared with other countries in the world, this growth has been particularly fast.
However, this faster growth has been inefficient, being based on high input, and people’s
living standards have not achieved a corresponding improvement. Growth has, therefore, not
been sustainable. A large amount of research, including the current UNIDO study of 15
countries' productivity, shows that, before the reformation and opening-up, Chma s total
factor productivity (TFP) did not improve, and may even have declined'.

Since the reformation and opening-up, China has entered the industrialization stage, taking
the meeting of market demand as its direction. Thus, the speed of economic growth has
obviously increased. In the 25 years from 1978 to 2003, its gross domestic product {(GDP)
increased by 8.4 times, an average of 8.9% per year. It is notabie that, following the
implementation of the policies of reform and opening to the outside world, great change has
taken place in China’s growth. Through the reform of the last 20 years, China has already set
up a tentative socialist market economy system. The market mechanism plays a larger role in
resource allocation, economic connections with the worldwide economy are becoming
increasingly closer, and economic efficiency is increasing. Economic growth now depends
increasingly on the improvement of technical progress and on growth in the quality of labor.
Most research indicates that, since the reformation and opening-up, there has been a notable
improvement in China’s total factor productivity or TFP’s rate of contribution to economic
growth was more than 30% in the 1980s and the early 1990s. Research by the World Bank
(1997) shows that, from 1978 to 1995, TFP growth contributed 1o GDP growth by up to 43%
at the annual average’, and the estimated results from the Chinese Academy of Social
Sciences is 36.2% for the same period. The improvement of TFP is the main source of
China's economic growth during this period.

However, recent research indicates that productivity showed a downward trend in the late
1990s. Gary Jefferson et al have examined the tendency of the industrial productivity of state-
owned and collective-owned enterprises for 1980-1996, and that of five kinds of enterprises,
such as foreign-investment enterprise, share-issuing enterprise, and other domestic
enterprises, for 1988-1996. The results indicate that there is a long-term growth of total factor
productivity (increasing by 2.62% every year from 1980 to1996), but that the rate of growth

" The result should not been accepted simply. Further analysis is needed (see Column [: To understand
the economic background of measuring China’s TFP).

2 World Bank {1997), “China 2020: Development Challenges in the New Century”, in which resources
of China’s economic growth are divided into 4 parts: capital accumulation, employment increase,
growth of human capital and TFP.
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has presented a downward trend since the 1990s (dropping by 2.25% every year from 1993 to
1996). The firms classified as “other ownership industry” (excluding state-owned and
collective industry) are not as vigorous as expected. After excluding the productivity change
which is influenced by fluctuation in the economic cycle, the downward trend of industrial
productivity remains obvious in the 1990s. But before 1990, no lasting downward trend of
productivity ever appeared for any kind of ownership. Since 1990, we have found various
downward trends of industrial productivity despite a high growth rate. In 1994 and 1995, the
annual actual growth rate of the industrial output of each ownership type was more than 20%,
but the decline of productivity still followed.

Professors ZHENG Jinghai and HU Angang (2004) have estimated China’s total factor
productivity (TFP). Using provincial data, they investigated the nature and tendency of TFP
growth in recent years with respect to technical efficiency and technical progress. The results
show that China’s economic growth went through a period with a high rising TFP (at an
annual average of 4. 6%) from 1978 to 1993, and a period with low TFP growth (at an annual
average 0. 6%) from 1996 to 2001.

They point out that adopting Solow’s growth accounting formula with the growth rate of
GDP, capital stock, and employment by setting capital weight as 0.6 and employment weight
as 0.4 to estimate the growth of productivity, the annual average growth rate of total factor
productivity from 1995 to 2001 was still only 0.64%, and only accounts for 7.8% of the GDP
averaige'annual growth rate: The average annual growth rate of TFP was 3.16% during 1978-
1995, accounting for 33.6% of GDP growth. This demonstrates the enormous difference in
productivity growth between these two periods.

UNIDO’s comparative study of the productivity of 15 countries investigates the change in
China’s TFP in 1962-2000. Because this study employs a multinational model and data
calculated by a PPP index, UNID()’s results on productivity change have certain differences
from the above-mentioned results by the single country model of China. They show mainly
that the change range is relatively small, but, on the whole, the trends are similar, especially
the trend since the reform and opening-up. The results indicate that before the reform and
opening-up, the growth of TFP was basically negative (see Appendix Table 1). However,
since the reform and opening-up (1979 to 1994), the growth of TFP has been positive except
for specific years (average annual 1.5%). There was a continuous negative TFP growth
from 1995 until 2000 (average annual -0.8%).

It is important to study the trend of productivity change before and after China's reform.
Analyzing the downward trend after the initial post-reform TFP increase, in particular in
order to clarify the reason for the TFP growth downturn, is very significant for understanding
the problems of China’s economy. In addition, it is important in solving China’s economic
problems, in improving the quality of China’s economic growth, and in ensuring that China’s
economy develops in a sustained and healthy manner.
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Box 1 To understand the economic background of measuring China’s
TFP

Since Solow put forward the famous growth accounting model, TFP has become a broadly
used indicator for evaluating the quality of economic growth. Professor Krugman
questioned the miracle of East Asia using the research results of Lawrence Lau al et as
evidence to show the low contribution of TFP improvement to economic growth in East
Asian economies,

However, TFP is a measure of economic performance; its usage is conditioned and has a
certain scope. The results of TFP should be analyzed specifically. When we make use of the
change of TFP to evaluate the quality of China’s economic performance, we need to study
the special background of the Chinese economy.

For example, before reform, China implemented a system of planned economy. Almost atl
prices were established by the government, not by the market, resulting in serious price
distortions. At that time the state carried out the strategy of developing heavy industry as its
top priority, with agriculture in the role of supporting industry. In order to carry out this
strategy, the prices of raw materials and agricultural products were ali set at low levels.
(This also explains why the prices of raw materials and agricultural products all rose
significantly after the introduction of market mechanisms.) The higher relative price of
capital goods caused by this policy leads to the possibility of understated TFP growth,

In addition, the phenomenon of shortage was a major feature of China’s economy at that
time. Obviously, the Chinese economy deviated widely from the state of general
equilibrium before reform. The relationship of input to output calculated according to the
plan price is also obviously different from that calculated according to the market price. As
a result, the TFP before reform and the TFP after reform are, to a certain extent,
incomparable.

Even after reform, the Chinese economy is still in the transitional peried from a planned
economy to a market economy. During this period, many prices of products, services and
production factors are not decided by the market. For example, under the double track price
system once practiced for a period of time in the Chinese economy, the same kind of
production material could have two prices at the same time - one under the plan, another
outside the plan.

Moreover, at the early stage of reform, quite a lot of product, service and production
factors (such as land) had no market value, because they were not yet recognized as
commodities. Later, they experienced a process of gradual commercialization. These
changes have an impact on the consistency of the input and output data used in TFP
calculation. '

It is notable that when the data on capital input for the use of TFP calculation are produced
by the perpetual inventory method based on investment data, there will be a time difference
between input and output. If the amount and structure of investment fluctuate greatly, the
investment of the current vear will obviously be inconsistent with the output of the current
year, which might impact the TFP results. China fits this case exactly.

Change in TFP can only be estimated by calculation of the growth residual, which includes
the growth caused by factors that cannot be observed directly. The factors influencing “the
residual” are very complicated. Besides output, the “residual value” will also be affected by
factor inputs and technical progress, institutional change, macroeconomic policy, and the
division of report period, etc., will also affect “the residual value”. The effect of
institutional factors on “the residual” can be neglected in those countries with stable
economic systems, but in China in transition institutional factors will have a great effect on
“the residual”.
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Finally, we would like to point out that China is a nation with the significant characteristic
of having a dual economty. lts territory is big, with comrespondingly large gaps between
cities and country, so that regional differences and income gaps are also large. This means
that we cannot offer a simple description of the performance of China’s economy, nor can
we get an overall picture of it simply by looking at an average index of TFP. As a result,
the importance of the index of TFP should not be exaggerated.

In short, the measurement of TFP not only includes the growth caused by ali the
unidentified factors, but also includes all errors of concept and measurement. We should
remember that TFP, as a concept or index with ambiguous content, has obvious limitations
in studies of economic theories and policies.
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Il. Accounting China's Productivity Changes Based on UNIDO Data:
1962-2000

Given China’s economic development and structural evolvement, we will analyze the results
from UNIDO’s productivity study in four chronological stages: the pre-Cultural Revolution
period (1962-1966), the Cultural Revolution and adjustment period (1967-1978), the early
reform period (1979-1992), and the deepening period of reforms {1993-2000).

These four stages are the basis of our conversion of the annual rates of change calculated by
UNIDQO (see Table 1 in the Appendix) into period rates (Table 1).

Table 1 Average annual change rates of total factor productivity,
technological progress, and technological efficiency (%): 1962-2000

Period DGDP | DTFP | DTP | DTE | DKL | DLP | DTFP/DGDP
Proseforing 1962:1978% 17 444 c02 | 361350 281 201 T 48
Stage 1: 1962-1966 75 63] 36 102] 24| 56 84.0
Stage 2: 1967-1978 3.7 21 38 18] 47] 1.1 -56.8
“Postereform: <1979:2000 1 750 W03 P20 ) 2920 60t 127
Stage 3: 1979-1992 t.5 0.2 1.4 6.0 5.2 202
Stage 4: _1993- 2000 08 88| 88| 85| 62 -10.8
e T e

Note: GDP and capttal inputs are caiculatt:d usmg PPP mdtces

DGDP: annual change rate of GDP; DTFP: annual change rate of total factor productivity;

DTP: annual change rate of technological progress; DTE: annual change rate of technological efficiency;
DKL: annual change rate of capital deepening {K/L); DLP: annual change rate of labor productivity (GDP/L)

1. Trend analysis of China’s total factor productivity

1.1 Brief review of China's ecbnomy and accounting practices for
productivity

1.1.1 Review of economic growth

The People’s Republic of China spent the first three years after its birth in 1949 recovering its
economy from the debris of war. With the help of the former Soviet Union and other socialist
countries, China begun the implementation of the first Five-Year Plan in 1953. By the year
2000, it had completed nine five-year-plans, with an adjustment period of 3 years between
1963 and 1965. The UNIDO productivity study of 15 countries covers the period between
1962 and 2000. All data used for the analysis in this section are borrowed from UNIDO’s
data on GDP and capital stock calculated with purchasing power parity indices.

China’s GDP has kept expanding for almost the entire report period, except in 1968 and 1989
{see Table 1 in the Appendix). From 1962 to 2000, GDP increased accumulatively by 10.47
times (see Table 2 in the Appendix), or at an average annual rate of 6.3% (sec Table 1). As
Fig.1 shows, China’s economy grew at a mild rate of 4.4% per year from 1962 to 1978.
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This period followed closely on the so~called "three difficult years™ (1959-1961) in Chinese
history. Affected by the “three difficult years”, the economy grew at low rates in 1962 and
1963, before recovering to over 10% growth in 1964 and 1965. This contributed to a
relatively high average rate of growth of 7.5% between 1962 and 1965. The trend of growth
was reversed, however, as the Cultural Revolution, beginning in 1966, brought political
instability and consequently economic disorder. In particular, the year 1968 saw China’s
growth rate sink to a negative 3.19%. Technological progress, capital deepening and labor
productivity all experienced large negative growths. In 1969 the nation’s economic order
began the process of restoration. China’s economy grew by over 10% in that year, from a low
basis, and fluctuated gently afterwards until the end of the Cultural Revolution in 1976. By
1978, China had returned to a normal economic order. Its economic growth averaged 3.7%
during and immediately after the Cultural Revolution (1966-1978). Thus the average growth
rate of the entire pre-reform, pre-opening-up period was 4.4% per year.

Since the beginning of market-oriented reforms at the end of 1978, institutional innovations®
have propelled economic growth. From 1979 to 2000, the average annual growth rate (PPP)
was 7.9%, much higher than the pre-reform rate of 4.4%. In the early stage (1979-1992), the
so-called "reform dividends™ helped release China’s economic potential, and its economy
grew at an average annual rate of 8.3%. The only exception was the year 1989 when political
turmoil lowered the growth rate to 3.24%. Apart from growth rates, other aspects of the
economy, such as technological progress, technological efficiency, and labor productivity,
were also significantly affected. In 1992 China confirmed its goal as that of establishing a
socialist market economy. The quickening pace of reform, however, led to the overheating of
the economy in 1992 and 1993. Between 1993 and 2000, contractive policies aimed at
achieving an economic soft-landing, combined with the Asian financial crisis in 1997,
reduced China’s economic growth to a level similar to the earlylstage of the reform, at an
average annual rate of 7.2%. Nevertheless, fundamental progress was made in the reform
process. Market mechanisms began to play a leading role in resource allocation, and
economic opening reached a higher level, with increasing numbers of large multinational
corporations entering China. As shown in Table 1, this period witnessed remarkable increases
in the nation’s technological progress, capital deepening and labor productivity. However,
technological efficiency experienced large negative growths, which indicated that the
allocation of resources was still suboptimal and that there was a large amount of production
capacity not being utilized. The problem now troubling China’s economy has changed from
one of overheating in 1992 to that of insufficient domestic demand, especially after the Asian
financial crisis in 1997, In an effort to stimulate domestic demand, the government has
adopted an expansive financial policy of issuing government bonds, hoping to steady
economic growth at a high level through large investments.

? The “three difficult years", or “three vears of natural disasters” refers to the period between 1959 and 1961,
during which the national economy of China was besicged by a series of catastrophes: steep drops in industrial
production, severe shortages of food and daily necessities, 'overall market contraction and wild inflation. The
ouibreak of catastrophes could be atiributed externally to the rare natural disasters that afflicted China for three
consecutive years from 1939 to 1961, and the end of Soviet aid to China. Internally, the nationwide putsuit and
zest for economic miracles which flared up during movements of “Great Leap Forward” and people’s commune,
severely strained China’s economic resources, with damaging consequences for the nationai economy.

* For details, see Section 1. 2.2, “The Early Days of the Reform™, part of Section 1L.1, “Structural Reform™, and
Column 2, “How was Market Competition Introduced in China?”
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1.1.2 Accounting for total factor productivity (TFP)

Our research focuses on the dynamics of China’s TFP and its contribution to economic
growth. Research by UNIDO shows that the calculated growth rates of TFP differ according
to the method of periodization used. For example, the average change rate of TFP during the
entire reporting period from 1962 to 2000 was as small as 0.5% annually, and its rate of
contribution to economic growth was 7.9%. However, if we study the period in stages, TFP’s
contribution to economic growth, positively or negatively, was shown to be much larger than
when the period was investigated as a whole (see Table 3 in the Appendix).

Between 1962 and 1965, TFP’s contribution to economic growth reached an historical high
of 84.0% per year, as did the average annual rate of TFP growth of 6.3% during the same
period. Apparently, this could be attributed to the economic recovery China experienced after
the “three years of natural disasters.”

The contribution of TFP to economic growth took a drastic turn between 1966 and 1978,
reaching an historical low of -56.8% per year. During this period, TFP’s annual change rate
remained negative, except in 1969 and 1977. In other words, China’s total factor productivity
kept decreasing, which manifested the destructive effects of the Cultural Revolution on
productivity. When the above two stages (1962-1965 and 1966-1978) are taken together,
China’s pre-reform, pre-opening total factor productivity declined slowly at an annual rate of
0.2%, with an average contribution rate of -4.6%.

After China started its reform and opening-up policy (1979-2000), its TFP increased overall
at an average annual rate of 1%, slightly higher than the rate of decrease during the pre-
reform period. The trend of change was, however, not consistent. In the early stage of the
reform (1979-1992), TFP increased for most of the time at an annual rate of 1.5%, with brief
decreases only in 1985, 1988 and 1989 (see Table 1 in the Appendix). Starting from 1993,
however, the growth of TFP slowed down and declined for five consecutive years, before
improving again in 2000. Between 1993 and 2000, when China’s economic reform was
carried to a more profound level, the average growth rate of TFP was -0.9% per year.
Moreover, the contribution to post-reform economic growth of TFP was 12.7% for the
duration of the report period. In particular, the contribution rate reached 20.2% in the early
stage of the reform before declining dramatically to -10.8% in the mid and late 1990s.

Breaking down the changes of TFP into variations in technological progress and
technological efficiency reveals the following. Before the reform, China’s technological
progress was in a sluggish state, changing at the rate of -3.6% every year, with modest
advances only in 1962, 1973, 1974 and 1977. Meanwhile, the change rate of technological
efficiency averaged 3.5% annually, slightly lower than the average decline rate of the
technological level. As a result, China’s total factor productivity decreased smoothly during
this period. Further examination shows that China enjoyed rapid increases, averaging 10.2%
per year, in technological efficiency between 1962 and 1965, thanks to its economic recovery
after the “three years of natural disasters” and before the Cultural Revolution. Its TFP,
therefore, grew at an annual rate of 6.3%, despite the decrease in its technological level.
However, of the 13 years between 1966 and 1978, six were characterized by declining
technotogical efficiency, which indicated that China’s production capabilitics were not put to
efficient use.
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During the 21 years after the reform started, China’s general technological level grew
significantly by 3.1% per year, entering the realm of positive technological progress.
Compared with the pre-reform period, however, the country’s technological efficiency
performed poorly, declining by an annual rate of -2.1%. Examining these two indices by sub-
periods, we see from Table | in the Appendix that the change rate of technological progress
was (.2% and that of technological efficiency was 1.4% between 1979 and 1992. The data
show that the techinological level experienced small advances in the early stage of the reform.
Moreover, structural innovations released part of the nation’s potential technological
efficiency, thereby improving total factor productivity.

After 1992, the influx of foreign capital helped fuel rapid increases in China’s technological
level (See Table 1). The years between 1993 and 2000 witnessed remarkable technological
progress, at a rate of 8.8% per year. However, declines in technological efficiency were
equally significant, with decreases also of 8.8% per year. As a result, TFP dropped slightly, at
an annual rate of -0.8%. This shows that China’s technological potential was not yet fully
realized.

According to UNIDO’s resuits, for the entire report period between 1962 and 2000, China’s
technological progress grew by only 1.7%, its technological efficiency by 18.3%, and TFP by
20.6%. One possible explanation is that, under pressure from its fast expanding labor forces,
China emphasized the development of labor-intensive industry at the expense of capital- or
technology-intensive industries.

Nonetheless, as prices in the planned economy were not determined by the market,
calculations using pre- and post-reform price data are completely comparable. Comparative
analyses within each period may yield more meaningful results.

1.2 Comparison with other developing countries

Fig. 2 shows the trend of changes in TFP for China, India, Indonesia, South Korea, four Latin
America countries and nine African countries. Of these countries and regions, China ranks
among the lower middle in the rate of TFP increase. Its TFP rose at a faster pace than that of
India between 1961 and 1974, before falling behind from 1975 to 2000. However, it grew at a
consistently higher rate than those of both South Korea and Indonesia. '

From 1962 to 1971, China’s TFP grew faster than the average level of the four Latin
American countries, but lagged behind after 1972; and faster than the average level of the
nine African countries, between 1962 and 1971, but fell behind them from 1972 to 1982,
rising again between 1983 and 1986, only to have lagged behind ever since.

By 2000, the growth rate of total factor productivity relative to 1961 was 1.206 in China,
1.255 in India, 0.512 in Indonesia, 1.118 in South Korea, 1.317 on average in the four Latin
American countries, and 1.407 on average in the nine African countries. From 1962 to the
closing days of the Cultural Revolution, China’s TFP level was ahead of those of other
developing countries. Since the reform started, however, its development of TFP has fallen
behind. Breaking down the changes of TFP into variations in technological progress and
technological efficiency reveals the predominant cause.
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China’s technological progress remained sluggish between 1961 and 2000, keeping abreast of
that of Indonesia (see Fig. 3). However, it was ahead in technological efficiency (see Fig. 4),
thanks to which its TFP growth enjoyed a modest advantage over other developing countries
before the reform, despite the backward state of its technological progress. In the post-reform
years, especially after 1992, growth in China’s technological efficiency embarked on a
downward trend, while that of other developing countries started to increase, catching up with
China’s level. This change in the relative efficiency levels, strengthened by the advantage in
technological progress these countries already enjoyed over China, helped their TFP levels
overtake that of China.

Comparing China and other developing countries on the trend of changes in their total factor
productivity therefore shows that, in order to improve productivity, China must make more
efforts to prevent its level of technological efficiency from further declines, while speeding
up technological progress.

Compared with the USA, China’s labor productivity increased from 3.92% of the USA level
in 1961 to 9.57% in 2000, which shows a gradual closing of the productivity gap.

2A Brief Analysis of the Changes in China’s TFP, TE and TP during the
Report Period

This section will study the fundamental causes of the changes in China’s total factor
productivity, technological efficiency, technological progress and economic growth briefly
described above. The analysis will be carried out in three chronological stages.

2.1 The pre-reform, pre-opening-up period

Upon its birth in 1949, the People’s Republic of China had scarce means of production and an

almost non-existent manufacturing industry. It produced less than a million tons of steel

every year. Against the backdrop of the economic embargo imposed by western countries,

China developed a planned economy that played a critical role in the centralized allocation of

limited resources for the nation’s economic resurrection. Because the scarcity of resources

constrained economic growth, China lived with shortages for a long time before the reform.

In the initial stage of industrialization, centralized allocation guaranteed the financing of a
number of key industrial projects. There was, therefore, significant improvement in China’s

technological efficiency level from 1962 to 1970.

From the 1970s, however, with the expansion of China’s economic scale, the planned
economic system began to show its weaknesses, the most striking of which were the lack of
incentives and information to guide the government’s economic plans. The planned economy
was slow to adjust to the rapid economic development that had tremendously increased the
level of sophistication of economic planning. Moreover, the damage to the economic
structure wrought by the Cultural Revolution placed China’s technological efficiency level on
a continuous downward trend. The brief increases in technological efficiency in the closing
years of the Cultural Revolution (1975 and 1976) were short-lived by-products of the
renormalization of the economic order. The downward trend resumed soon afterwards.
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From the viewpoint of technological progress, enterprises ina “shortage economy” lacked the
incentive to introduce advanced technologies, improve quality, or increase factor
productivity. For a long time after 1949, China’s economic growth was propelled by political
Zest. '

Statistical growth rates were frantically pursued at the expense of economic returns, and
investment pursued at the expense of technological progress. This coincided with explosive
increases in the size of the population and the labor force. To give a job to every worker,
China was forced to lay a strong emphasis on labor-intensive industries. The centralized,
egalitarian labor and distribution systems, however, were poor stimulants of worker
incentives. Moreover, the economic embargo and the difficulty of introducing advanced
technologies also had adverse effects on China’s technological progress.

Thus, despite fast economic growth, China’s economy in the pre-reform period suffered from
a hostile international community, weaknesses of the planned economic system, and a series
of failures in economic planning. All these factors hindered the country’s technological
progress, and pushed it in the direction of exogenous economic growth, manifested in low or
even negative growths in total factor productivity.

2.2 The early stage of the reform

Lessons from the Cultural Revolution brought Chinese policy-makers to the full realization of
the political and economic errors committed in the past. They turned to concentrate on the
central task of economic development by initiating reforms of the economic system and
opening up the ecoiiomy to the outside world. It is gencrally acknowledged that China’s
reform started with the Third Plenary Session of the Eleventh Central Committee of the
Chinese Communist Party at the end of 1978. The early stage lasted from 1978 to 1992, while
the reform deepened between 1993 and 2000,

Economic reform began in the rural areas with the implementation of the family
responsibility system, while in the urban areas a series of initiatives were put-in place to
reinvigorate large and medium-sized state-owned enterprises. These initiatives aimed to alter
the role of government as well as the management mechanisms of enterprises. By
strengthening and developing the public sector of the economy, the reform also encouraged
the growth of other types of ownership, such as individually owned businesses, private firms,

foreign capital, ete. This institutional innovation stimulated the productivity of farmers and
industrial workers, thus improving the nation’s technological efficiency and resource
allocation. As is shown in Fig.1 and Fig. 4, China’s technological efficiency level during this
period increased with small fluctuations.

We learn from Fig.1 and Fig. 3 that little or no technological progress was realized during the
carly stage of the reform. In this period, China, with its poor investment environment, was not
able to attract large sums of foreign capital or technology of an advanced level. Foreign
investors came mainly from Hong Kong and Taiwan, and brought with them manufacturing
capacities embodied in complete sets of equipment and instruments. Advanced technologies
occasionally introduced from developed countries could not be fully absorbed. As a result,
China’s technological level progressed slowly, making few advances on its technological
frontier.
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As is shown in Fig.1 and Fig. 2, total factor productivity was on an upward trend in the initial
stage of the reform, thanks, apparently, to increases in its level of technological efficiency.
Improvements in TFP could, therefore, be attributed to the potential for technological
efficiency released by the structural innovations that took place during the transition from the
planned to the market economy.

2.3 The deepening stage of the reform

After China confirmed, in 1992, its goal of developing a socialist market economy, the
reform entered a stage of deepening. However, the growth of total factor productivity
appeared to slow down, and a downward trend continued from 1993. At the same time,
technological progress improved remarkably from its negative growth, but technological
efficiency appeared to do the opposite, and continued on a downward trend for seven years.

It is easy to understand the remarkable technological progress China experienced. From 1993,
transnational corporations increased their investments in the country, drawing in large
amounts of foreign capital and advanced technology. At the same time, a series of important
market-oriented measures were implemented.

The downward trend of TFP was caused by a similar downward trend of technological
efficiency. Many factors contributed to the quite significant declines in technological
" efficiency, such as problems in investment structure and changes in economic environment,
both at the domestic and international levels. This is a topic that calls for further
investigation. A tentative analysis attributes it roughly to two factors: excessive deepening of
capital and structural defects.

2.3.1 Excessive deepening of capital and the decline of TFP

China’s economic development has always been characterized by large amounts of
investment, which was manifested in the country’s economic growth from 1993 to 2000. The
flood of real estate investments in 1992 and 1993 gave rise to economic overheating, with the
inflation rate (CPI) reaching 24% in 1994, In the wake of runaway inflation, the central
authorities applied a re-adjustment policy to the economy. As a result, the growth rate, as
well as the inflation rate, declined for consecutive years (see Appendix, Table 4). The Asian
Financial Crisis in 1997 had a further cooling effect on the economy. The economy also
began to suffer from an insufficient domestic demand that was attributable to the adverse
influences of China’s various deep-rooted socio-economic problems as well as to its domestic
industrial structure and to a weak world economy. In an effort to spur domestic demand, the
government changed its fiscal policy, from 1998, from contraction to expansion. Between
1997 and 2000, it issued 1.3496 trillion yuan worth of government bonds, used for the
construction of public infrastructure. The expansive fiscal policy was effective in temporarily
relieving the pressure of insufficient investment demand, but it could do little to create
enough demand for consumption goods. Large government investment was also augmented
by high domestic savings, the influx of foreign capital, and the massive mobilization of
capital in the development project for the vast western inner lands of China. The investment
rate remained at a high level after 1993 (see Appendix, Table 5), increasing consistently for
years until it reached 51% in 2004, In the meantime, with the intensification of reform efforts
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after 1993, large numbers of workers were laid off from state-owned enterprises and, in their
place, capital began to play a larger role in the economy. Capitai-intensive technologies
replaced labor-intensive ones. China had evolved into a dual economy.

Table 1 shows a correlation between the fast growth of investment and changes in the capital-
labor ratio (K/L). As a result of the acceleration of capital penetration, the growth rate of the
K/L. ratio in 1993-2000 was 2.5 percentage points higher than in 1978-1992. However, the
productivity of labor (GDP/L) increased by only 1% (see Table 1), a manifestation of
diminishing marginal returns to capital.

Statistics indicate that the amount of capital owned by state-owned enterprises increased
dramatically after 1993. The capital rate rose to 7.9%, 1 percentage point higher than in the
initial period of the reform, and was maintained at this level during the “deepening™ stage.
Excessive capital penetration, much of which was invested in infrastructures, could, however,
not yield high returns in the short run. The resultant diminishing marginal returns of capital
were the reason for decreases in technological efficiency and total factor productivity.

From the 1990s, China has had to tackle the problem of insufficient demand for consumption
goods. This is also an important factor behind the excessive capital penetration. This was a
problem beyond the capacity of macro-economic policies. The causes of this weakness in
demand were two-fold: deceleration of the growth of per capita income and declines in the

marginal propensity to consume. . .

Since the 1980s, the income of the Chinese grew more slowly than GDP for most years,
especially after the scventh Five Year Plan (1986-1990) (see Appendix, Table 7). As a result,
the share of personal income in GDP fell,

The slow growth of income could be attributed to structural changes and industrial
restructuring in the Chinese economy. Intensified competition reduced the profit margin of
the manufacturing sector {(see Appendix, Table 6). The reform also decreased the number of

- jobs. The number of unemployed increased, without the protection of a well-established

social security system. As a result, the growth of personal income slowed down.

Most of the slow growth of income took place in the agricultural sector, the result of a
stagnant urbanization process (see the section on flaws in the labor market). The sluggish
growth in income for farmers caused, in turn, a downward pressure on the price of labor in
urban areas. In summary, slackening income growth in rural areas and the widening gap in
income between the rural and the urban regions were the major causes of China’s insufficient
demand for consumption goods.

The weakening of the propensity to consume was associated with a high savings rate, which
has been maintained at about 40% since the 1990s (see Appendix, Table 9). The rate is
significantly higher than that of other nations with high savings rates. From 1978 to 1999, for
example, the national savings rate of Hong Kong was 32.8%, 31.3% in Japan, 32.5% in
Korea, and 30.6% in Taiwan. The factors that contributed to China’s high savings are the
following:

(i) Lack of alternative investment tools. China’s poorly developed capital market could offer

few low-risk investment opportunities other than savings (see the section “Restriction from
Flaws in the Capital Market”).

12
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(if) Uncertainty about the future induces the Chinese to save. The Chinese economy was in a
structural transition. Instead of pursuing a clear and definitive goal, its reform followed the
strategy of leaming by doing, adjusting itself step by step along the way. In this atmosphere
of uncertainty, it is not surprising that the risk-averse Chinese preferred saving to consuming.

(iii) The Chinese have a natural inclination to save — they honor a traditional culture that
emphasizes saving to provide for one’s descendants.

(iv) A rigid consumption pattern had been formed in the planned economy era, and continued
to be observed. The Chinese are accustomed to living an economical life and many still
regard it as a virtue to be hardworking and thrifty.

(v) The growing disparity between urban and rural areas has created a great income gap that
hinders the growth of demand for consumption goods. (See pages 23-25, “Social
Development™)

(vi) The concept of credit is still in its nascent stage in China. Aside from its ideological
conflict with tradition, flaws in the credit and monetary systems do not favor increases in
consumption.

(vii) A series of reform policies have provided impetus to China’s rising savings rate. For
example, the policy of birth control has led to an ageing society obligated to spend large sums
on providing for the old. Reforms aimed at commercializing housing and medical insurance
caused people’s real income to decline, while increasing the demand for savings, a large part
of which is spent on education, All these factors contribute to the rises in savings and the
decrease in current consumption.

Due to insufficient demand for consumption goods, economic growth in China has been
driven by industrial investment, which is the immediate cause of high investment rates and
excessive penetration. It is worth noting that investment demand is derived from
consumption, without which it would loose its foundation of growth. Therefore, economic
growth propelled by years of investment will not be sustainable without sufficient demand for
consumption goods.

2.3.2 Excessive government intervention and the decline of TFP

An important institutional reason for the decline of total factor productivity is excessive
government intervention that plays an important role in the excessive penetration of capital.
Because of its incomplete market mechanism, China had to rely on the government for the
most important investment initiatives. Investment decision-making still depends to a great
extent on the will of government officials, rather than a clearly defined system of
responsibility sharing and crosschecking. Consequently, most government projects yield
lower economic returns. Motivated by local economic interests, local governments often use
regional trade barriers to compete with each other in developing profitable manufacturing
industries, resulting in a high degree of redundancy in the construction and expansion of
investment projects. Another consequence of government intervention is the large amount of
money created by the banking system, as a result of which the scale of lending often exceeds
the level planned.

A distinct manifestation of excess government intervention is the convergence of industrial

structures across regions. In the planned economy era, the pursuit of independent economic
systems by local governments gave rise to over-redundancy of development. Since the reform
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started, there has been little progress in economic differentiation across regions or the
development of comparative advantages and regional cooperation. Since no laws or norms
regulate the economic relations among local governments, regional barriers and protectionism
have hindered the smooth flow and allocation of production factors across regions, which in
turn have contributed to the convergence of industrial structures.

For example, nearly every province has its own large-scale steel plants and the 18 sets of
ethylene equipment are scattered among 15 provinces. Because of redundant development,
regional barriers and market segmentation, it is difffcult for resources to flow and be
efficiently allocated even within the same province. Taking Yunnan Province as an example,
there is little differentiation in industrial structure among the different areas of the province.
There is, however, much redundant development at a low-level. All its 16 administrative
regions produce cement, synthesized wood plates, electricity, beverages, and wine. Raw coal
and nonferrous metals are produced in 15 regions; sugar, machine-made paper and paper
plates in 14; and chemical fertilizer in 10 regions. All industries, whether basic or critical,
suffer from the problems of redundant development at low levels, over-dispersion of capital,
and convergence of industrial structure. Most enterprises are too small in size and the degree
of industrial concentration too low, for scaled economies to be possible. Excess production
capabilities leave large numbers of facilities in state-owned enterprises either standing idle or
operating at a low capacity, at less than 40% in over half of the province’s manufacturing
enterprises.

Due to intervention from local governments, it is rare for enterprises in China to enter into
cooperation or investment alliances with those in other provinces. A recent survey of the 8060
enterprises that have ever made acquisitions or mergers shows that 86% invested only within N
the city and 91% only inside the province. This may explain why Chinese enterprises are
usually small-scale and why the industries are fragmented. According to a separate study by
the State Council, managers of Chinese enterprises believe that Beijing and Shanghai, the two
technological and industrial centers under the most political influence in China, are also the
most heavily protected. The most protected industries include pharmaceuticals, electronics,
electric. machinery and transportation equipment. State-owned and private enterprises find
themselves more under the impact of protectionism than their.foreign-funded counterparts,
which indicates that Chinese enterprises are still subject to heavy intervention from their tocal
governments,
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lll. China's productivity growth: Main sources and obstacles

It is worth pointing out that total factor productivity is a broader concept than physical factor
productivity, since it captures not only changes in the comprehensive technological level, but
also the effect on economic growth of factors such as the combination and allocation of
production factors, management, economic structure and economic system. In this paper, the
calculation of TFP growths is based on residual growths attributed to unobservable factors
after the changes in factor input have been accounted for. A multitude of factors may,
therefore, cause changes in TFP.

Research shows that the main sources of growth for China’s total factor productivity include
the productive potential released by institutional reforms and the improvement in productive
efficiency brought about by the importing of technical know-how. To obtain sustainable TFP
growths, nonetheless, China must make more reform efforts to encourage domestic
technological innovations, to improve the quality of labor and to modernize its economic
structure.

Total factor productivity receives a lot of attention for its contribution to economic growth,
especially in transnational comparisons., The growth of TFP is a dynamic process. Both
resecarch and experience indicate that there s a change over time in the relative importance of
TFP and factor input as the source of economic growth. This balance is also closely
assoctated with the nature of the development stage and the key elements in the growth
process. Accumulation of production factors once played a critical role in the industrialization
(or the time of rapid economic growth) of today’s developed countries. One can imagine that
the main content of growth in this stage is the satisfaction of people’s basic needs for
necessitics and infrastructures. These were mostly material-intensive industries with low
technological contents. The growth must thus be extensional and must receive little
contribution from TFP. China currently finds itself in such a stage. There is rich evidence that
TFP accounts for 30%-40% of China’s economic growth, white in developed countries over
60% of growth can be attributed to TFP. With capital accumulation, China must go through
the transition from a labor-intensive to a capital-intensive economy. Labor-saving
technologies can come on line only with sufficient capital accumulation. As the economy
expands with capital accumulation, economic growth, as well as the growth of TFP, is bound
to slow down. Products with high technological contents will become the driving force
behind economic growth, and TFP’s share in economic growth will increase. It is unrealistic
to believe that this pattern of transition can be broken and that TFP now plays as important a
role in China as in developed countries.

In China, the factors that constrain productivity are constantly changing with economic
development. Since the reform started, the economy has benefited from the “reform
dividends” and the opportunities created by a series of measures that have been taken: rural
reforms, the opening up policy, the restructuring of production relationships, property rights
reform centered on ownerships, establishment of the socialist market economy and all-
encompassing structural innovations, China’s immature market mechanism has the benefit of
leaving a lot of room for structural innovations to stimulate economic development.
However, the stimulus is not as strong as in the early stage of the reform. The key bottleneck
for China's economic growth and productivity growth will shift in focus from the constraints
posed by the basic economic system to the challenges from specific policies aimed at such
areas as “technological progress”, “upgrading industrial structures™, “further opening up of
industry” and “further transformation of the dual economy system.” In this new stage of
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reforms, China will also pay closer attention to the harmonious development of the economy,
society, and the environment. The following is a brief analysis of the main obstacles, and
their origins, to increasing total factor productivity in China. It will look at four major aspects
of structural reform: technological progress, structure and allocation of production factors,
social development, and resource and environmental constraints.

1. Structural reform

Theoretically, institutions and technology are two basic factors that restrict the growth of
productivity. Thus, shifting the institutional and the technical frontiers will increase a
country’s productivity. China’s goal with structural reforms is to improve the quality of the
economic system and expand the system’s frontier, thereby improving productivity.

Since 1978, China has had 25 years of reform. Without any available model to follow, it has
taken progressive steps to change the economic system from top to bottom, taking casy steps
that are then followed by more difficult reforms. This reform first went through the process of
revitalizing the old economy and opening up to the outside world in the 1980s, followed by a
further opening up and more formally establishing the socialist market economic system in
the 1990s. This process has fundamentaily changed the people’s way of life in terms of both
economic and social survival. China changed from a planned economic system, characterized
by high unification and central conirol, to a market economy system where resource
allocation is led by market mechanisms. Through this process it became evident that the
planned economy was the institutional causc of low total factor productivity, as reform
brought about rapid economic growth and improved TFP. It is important to remember,
however, that China’s economic system is still far from perfect and that productivity
development faces a great deal of systemic obstactes. China is burdened by many remaining
challenges in its goal of converting from a planned economy to a market economic system.

1.1 Market reform has provided the necessary structural condltlon for
productivity increases

For over 20 years, China's structural reform has had enormous successes in raising the
country’s productivity.

For example, market competition, where various types of ownership develop around the
center of public ownership, has basically formed in China. Except for a few basic fields that
are still monopolized by the state, pricing and resource allocation in most production and
service sectors are now determined by market competition. The market mechanism is thus
already playing a leading role in resource allocation in the economy. The introduction of the
market mechanism has released dynamic economic agents that have enlivened China’s
economy. The nature of market competition has also facilitated extensive technological
innovation, and has also improved productivity. The times of shortages of food and general
consumer goods have become history. Housing, education, travel, communication, health
care, sports, entertainment and private automobiles are gradually becoming areas of
consumption for the average person.
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The investment system has also changed significantly. Enterprises have progressively
replaced the government as the most important investment agent. The government has almost
entirely withdrawn from investing in competitive sectors, focusing instead on areas like
infrastructures, environmental protection, urban public utilities, education, pensions, and
medical insurance. Blind investment, resource allocation in ineffectual projects, and the
amount of soft budget investments have all been reduced. The efficiency of investment has
clearly improved. Government regulation and manipulation of macro-economic activities is
gradually shifting from direct to indirect measures.

State-owned enterprises are no longer simply production units under a planned economic
system, but have become independent agents with self-interests and self-development
abilities. As such, problems of inefficiency are decreasing. The percentage of state-owned
enterprises in the national economy has, in fact, dropped by a large margin as the scale of the
private economy has expanded rapidly. It is estimated that the private economy already
accounts for more than 60% of total economic activity. The enormous vigor that the private
economy provides is an important source of momentum for China's economic growth.

Banking reform has also made progress in China. Under the planned economy, there were no
real commercial banks in China. The People’s Bank of China generally monopolized all
financial transactions, and banks were used to “centralize collection and allocation of funds
by the state.” Head offices would check and ratify loans and transactions, leaving lower level
banks with almost no autonomy. Throughout the reform, independence in banking was
progressively strengthened. In the early 1980s, the People's Bank of China began its
transformation into a body that serves the function of financial management of a central bank.
A financial system has emerged where the central bank, commercial banks, policy banks,
securities broker companies, insurance companies, and rural credit offices coexist and
specialize in many different types of financial transactions. In 1998, the central bank and the
four major state-owned commercial banks abolished their old branching system based on the
administrative division of provinces and cities, replacing it with a new system based on
broadly defined districts. This effectively cut the channels through which local governments
used to intervene in banking operations, thus creating better external conditions for the
commercial banks to operate efficiently and profitably as truly commercialized enterprises.

The leading role that the market mechanism now plays in China’s resource allocation has
greatly improved efficiency. One important sign is a new trend towards higher average profit
rates since the reform (Appendix Table 5). These changes clearly signal a release of
productive potentialities.
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Box 2: How was market competition introduced in China?

China has adopted a reform process characterized by progressive and incremental
adjustments. Gradually increasing the non-state-owned share of the economy, China
progressively strengthened the function of the market mechanism. During the initial reform,
there was no clear model for China to follow. The reform process is frequently described as
“wading across the stream by feeling one’s way,” to capture the step-by-step fashion in
which the government introduced new reform policies. Significant initiatives have included:
“regulation by plan combined with regulation by market” (1979), “commercial economy
where multiple kinds of ownership are allowed to coexist with public ownership of the
means of production” (1980}, “regulation by plan as the main tool and regulation by market
as a complement” (1982), “planned commercial economy on the foundation of public
ownership” (1984), “a planned economy combined with market regulations” {1989),
“socialist market economy” (1992 ), etc.

China’s market-based reform started trom the Third Plenary Session of the Eleventh Party
Central Committee meeting in December of 1978. Since then, its economic reform can be
broken into three stages; the starting stage from 1978 - 1984, the exploration stage from
1984 - 1992, and the deepening stage from 1992 until the present.

(1) During the first stage, from 1978 - 1984, while enterprises were given more decision-
making power and a number of pilot projects were implemented in cities, the reform was
mainly focused on the “family responsibility system,” which changed land ownership in the
countryside. Before the reform, China's rural economy was founded on collective
ownership, “owned in tiers by three parties: the people’s commune, the big brigade, and the
production brigade.” Farmers who worked in the production brigade participated in
collective work organizations, eaming work points according to the amount of labor they
provided. At vear’s end, bonuses were distributed according to the work points accumulated.
Farmers also had land of their own. Unlike in the former Soviet Union, the produce market
in China was based in the countryside, on which cities depended for agricultural products.
After the reform, the produce market was opened up to the city. At the end of 1978, China
began to implement the “family responsibility system” in the countryside, giving individual
land contracts to every peasant family, and tumning peasants into independent agricuitural
producers. This shift greatly increased peasant’s enthusiasm for production. in 1979, the
state was then able to raise the purchasing price of staple agricultural products by a large
margin, at an average rate of 24.8%. Thanks to this, the government progressively narrowed
the range and quantity of state purchases. By the end of 1984, the state reduced the variety
of government purchases from 113 kinds of produce to 38. Additionally, peasants gained the
right to run one-person household businesses and engage in individual commerce, service,
and irade, They were also able to purchase means of production like machines, tractors,
automobiles, agricultural ships, etc. These new policies were a great success. Year-by-year
grain yield increased, and there was a notable improvement in peasant tife. Enough food was
produced to feed the entire country, and the rural economy recovered.

The rapid development of township enterprises also played an important role in
transforming China's rural iandscape. Before the reform, the predecessor to the township
enterprise, known as the commune-brigade, ran enterprises, mainly dealing with agricultural
machinery, agricultural produce processing for local consumption, and consiruction
materials, etc. By 1978, the output value of commune-run enterprises accounted for 9% of
the total industrial output. After the rural reform, inefficiencies in the system were reduced
by the market mechanism of supply and demand, allowing many countryside enterprises to
improve. Meanwhile the essential conditions for optimizing production factors in the
countryside were created as the rural laborers could now move freely among industrial
sectors and regions. Taking this opportunity, combined with advantages over their more
slowly reformed state-owned counterparts, township-village enterprises strengthened and
developed non-agricultural industries. By 1996, township-village enterprises employed up to
1.3 million people and generated value-added of 1.7 trillion yvaan, which accounted for 62%
of national industrial value added and 26% of GDP. Township-village enterprises have
become an example of the strength of the rural economy and a pillar of the national
economy.
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China's urban reform mainly involves reforming state-owned enterprises, but coilectively
owned enterprises also play a role in the urban economy. Collectively owned enterprises
belong to the public by definition. Their management system is basically the same as that of
state-owned enterprises. State-owned enterprises had not been real enterprises, but merely
"production units” that met the government's production tacgets. Purchasing and marketing
were monopolized by the government, under its centralized planning policy; profit was
distributed by the government. SOEs’ operating mechanism was rigid, and thus efficiency
was low. Because of this, reform was cartied out to “grant more power to SOEs and allow
the retention of a larger share of the profits.”

This new policy aroused enthusiasm in production and mamagement in state-owned
enterprises by increasing their decision-making power and economic incentive. The
measures included: apart from meeting government targets, enterprises could make extra
production to satisfy the market, and could make independent production plans; within
certain limits, enterprises could sell their products in the market at the prices set by the state;
the share of goods rationed by the state decreased year by year; and the state and the
enterprises shared accountability, using the economic responsibility system, which allowed
enterprises a certain degree of financial and economic independence and gave them the
power to tie workers’ benefits to their performance.

(2) Exploration stage (1984-1991). The success of the rural reform gave confidence to and
accelerated the urban economic reform. At the Third Plenary Session of the 12th Party
Central Committee meeting, held in October of 1984, the central authorities proposed the
formal faunch of comprehensive urban economic reforms to replace the planned commodity
economy. Thus China began to transfer the majority of economic reforms from the
countryside to the city, with reforms of SOEs as the main focus. The largest state-owned
enterprise reform involved releasing the government from management duties in enterprises,
and properly separating ownership and management. In concrete terms, this -meant
establishing a contractual management responsibility system, and implementing a rental
system in some small-scale state-owned enterprises.

After increasing the decision-making power of enterprises, the main obstacle to further
reforms was the distorted price system left over from the planned economy. Without
changing distortions in pricing, it would be useless to increase the decision-making power of
enterprises. In March 1985, the State Council abolished, for the first time, price controls of
means of production used outside the plan. In the history of reforms, this measure was
considered the formal start of the two-tiered pricing system. While implementing this two-
tiered pricing system, the share of products at controlled prices declined progressively, and,
as time went on, commeodity prices began approaching the equilibrium prices of the market.
The two-tiered system reduced the shock of the price reforms. However, it also caused
serious problems of corruption, which is now a major social concern.

In 1987, the 13th Representative Conference of the Communist Party of China formally
suggested a shareholding system as a mode! for the reform of property ownership. Under
this policy, the property rights of small-scale state-owned enterprises could be transferred to
the collective or individuals at a price. Also enacted were the “Provisional administrative
regulations for self-employed entrepreneurs in urban and rural areas™, the *Act on
enterprises with three types of foreign capital,” and the “Interim regulations of private
enterprises.” lssued in succession, these new laws were intended to protect the non-state-
owned economy, offering legal guarantees to non-state-owned enterprises. As a result, the
non-state-owned economy achieved a breakthrough in development. From 1984-1991, the
average annual rate of industrial output value of the state-run sector was only 8.3%, but that
of the non-state-owned sector grew to 23.9%, of which 19.7% was contributed by the
collectively owned industry, 45.4% by individually owned industries in urbart and rural
areas, and 47.3% by other enterprises.

(3) Deepening reform (1992 - present)

From January - February 1992, Deng Xiaoping traveled throughout southern China. In a
series of speeches, he laid out the fundamental keys to the development of China’s new
market economy. In October of the same year, the 14th Representative Conference of the
Communist Party of China formally confirmed the socialist market economy system as
China’s goal for economic reform. They proposed that state-owned enterprises, collectively
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owned enterprises, and other types of enterprises shouid freely compete in the market,
allowing the market mechanism to select the efficient over the inefficient. It was decided
that state-owned enterprises should play a leading role through fair-play competition. The
state should make and implement relevant regulations as soon as possible to transform the
shareholding structure and ensure the sound development of state-owned enterprises. So the
role of the free market in Chinese enterprises was formally confirmed, and Chinese
enterprises entered a comparatively standardized development stage,

In November of 1993, the Third Plenary Session of the 14th Party Central Committee of the
Communist Party of China passed the “Decision on several questions about sefting up a
socialist market economy system by the Central Committee of the Communist Party of
China.” The committee proposed that, in order for the markei to play a basic role in resource
allocation under macroeconomic adjustments and controls, the state should create conditions
for multiple types of ownership to participate in market competition. Enterprises should be
treated equally and state-owned enterprises should be modernized to meet the demands of a
market economic system with clearly established property rights, well defined rights and
responsibilities, independent management from the government, and sound management
practice.” From then on, the reform of state-owned enterprise shifted from “granting more
decision-making power and economic incentives” to “realizing structural innovations based
on marketization.” In December of the same year, the National People’s Congress passed the
“law of firms,” which grants equal lega!l status to companies of all types of ownership.

A core reform of this period was the restructuring of SOEs from state-owned to modern
enterprises that rely mainly on a shareholding system. According to the “law of firms”,
equities of large state-owned enterprises should be held by authorized state departments or
investment institutions which, as shareholders, enjoy legal rights proportionate to the
number of shares held. The investors cannot withdraw their investments, but can transfer the
ownership of shares. As independent market entities, such enterprises no fonger depend on
the government, and are no longer subject to administrative hierarchies. Managers are no
longer regarded as government cadres. Rather, they are hired by the board of directors and
can choose which employers they wish to work for. In terms of the accounting system, rules
governing accounting and financial management are introduced to meet international
standards.

In 1997, the 15th Representative Conference of the Communist Party of China announced
that the “non-public economy was an important component of the socialist market economy
of our country.” The statement was included in the constitutional revisions in 1999, Thys the
non-state-owned economy, especially the ptivately owned economy, was formally
confirmed as part of China’s economic structure.

In September of 1999, The Fourth Plenary Session of the 15th Party Central Committee
passed “The Decision on several important issues of reform and development of state-owned
enterprise by the Centra! Committee of the Communist Pariy of China,” which proposed that
state-owned enterprises should promote pluralism in stock ownership, in order to develop
companies based upon multiple investment entities and to normalize the structural reform of
China’s enterprises.

By the end of 2001, the head companies of 73.6%, or 1,994, of the 2,710 corporation groups
in the government’s pilot project had completed the transition into the company system.
Moreover, 82.7%, or 430, of 520 key state-owned and state-controlled enterprises had
completed the same process, During this period, structural reform continued for other state-
owned enterprises, and rules governing market exit began to be set in motion,

Because of this legal and political endorsement and protection, the non-state-owned
economy continues its rapid development. This development not only affects China’s
growth rate, but also reflects the expanding scope of China’s markets. From 1991-2001, the
annual growth rate of gross industrial output by state-owned and state-controlled industries
was 17.3%, compared to the 24.3% in the non-state-owned economy. If other non-public
entitics (private businesses, shareholder-owned firms, foreign-funded corporations, and
companies financed by Hong Kong, Macao and Taiwan investors) were inciuded, the
growth rate would rise to 35%. In 2001, the share of gross industrial output by non-state-
owned firms had risen to 78.3%, as compared to 45.8% in 1991, This is an increase of more
than 32.5 percentage points, or a growth of 5.51% annually. Non-state-ownership has
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permeated into almost all fields of the national economy, even in the sectors that used to be
monopolized by the state, such as banking, post, etc.

Over a period of 20 years of reform and development, China’s transformation to a market-
oriented economy has made significant breakthroughs. The market mechanism now plays a
leadting role in resources allocation.

1.2 Integration with the world economy provides enormous impetus for China's
economic reform

China’s opening-up to the outside world provided an enormous impetus not only for its
economic development, but also for its broader reforms. Opening up directly increased the
scale of foreign trade by large margins. After the opening up, the extent of China’s foreign
trade increased rapidly from 12.61% in 1980 to 43.9% in 2000, and 60.1% in 2003. A large
number of advanced technologies from developed nations were introduced through
international trade and became the main source of the country’s technological progress.
Additionally, the increase in foreign trade provided the economy with simultaneous access to
a variety of resources and to two markets, domestic and international. Resources from the
international community positively influenced the utilization efficiency of domestic resources
and alleviated pressure on China’s environment and its own resources. Participation in
internationally competitive markets proved an important incentive for Chinese enterprises to
improve their competitiveness.

In order to further enjoy the advantages of free trade, in July 1986 China formally demanded
a resumption of its status as a contracting party in the General Agreements on Tariffs and
Trade. Through the winding course of 15 years, China’s desire to enter the WTO was realized
in July 2001. Over those 15 years, and especially from the 1990s, China’s reform was driven
by the opening-up policy. Since joining the WTO, the Chinese government has fulfilled its
commitments and followed the rules of the WTO conscientiously. Concurrently, China’s
market-based reform has accelerated, especially in reducing the government’s role in the
market.

In the first three years after it joined the World Trade Organization, China has revised more
than 2,500 laws and regulations, including laws on foreign capital and foreign trade, while
eliminating a large number of inside regulations. In the process of turning WTO rules and
agreements into domestic laws and regulations, other arcas of reform have also been
promoted, including the perfection of the market legal system, the reduction of the
government’s influence in the market, and the improvement of transparency in the decision-
making process. At present, the degree of opening-up of China's economy and tiberatization
of its trade even exceeds that of some developed countries. China has already become a
positive force of trade liberalization in the world, and is giving an important boost to regional
liberalization.

Over these years, China has reduced import duties three times and further opened its domestic
markets. Its total import and export value has increased by US$ 200 billion cach year,
essentially doubling its total trade value in three years. The Chinese investment environment
has improved, becoming a good place for developed countries to shift their industries. Of the
500 biggest transnational corporations in the world, 450 have investments in China.
Receiving a large amount of foreign capital has become the most effective way for China to

21



Productivity Performance

obtain technology from developed countries. Foreign direct investment (FDI) not only helps
China absorb global knowledge and technological resources, but also creates an enormous
and far-reaching influence on Chinese enterprises to improve management by studying and
using foreign experience as a model.

1.3 There are still significant restrictions on the economic system that impede
improvements in China's productivity

China’s market economic system is still immature, Defects in its market economy present the
largest obstacles to healthy economic development and productivity improvements. Further
reform is needed in almost all facets of the economy, such as ownership composition, the
enterprise system, the market system, the financial and credit system, the distribution and
social security systems, and macroeconomic controls. With the goal of eliminating
bottlenecks to productivity, structural reform is necessary to solve two major contributory
problems: first, production factors must be allocated efficiently, and, second, effective
incentive and checking mechanisms must be formed.

1.3.1 Factor allocation

China’s market economy currently has major defects in factor atlocation. Generally speaking,
commodity markets are relatively well developed, but the factor market has lagged behind.
The capital and labor markets are also facing formidable structural obstacles.

(1) Constraints posed by defects in the capital market

Financing is the basic element for the survival and operation of enterprises. Without an
adequate supply of financing, enterprises cannot function normally, much less improve their
productivity. Despite their enormous advances since the reform and opening-up, Chinese
capital markets still remain relatively undeveloped.

The first problem is that the development of capital markets has lagged behind that of
commodity markets. After more than ten years of reform and development, China has created
a complete financial system, including banking, equity, bonds, mutual funds, property rights
exchanges, etc. lis scale, however, is still very small. For example, only 3.7 tritlion yuan
(equal to US$460 billion) was capitalized on the stock market in 2003. The size of equity
financing was only 4.9% of that of bank loans, or 7% if other forms of direct financing are
counted.

The slow development of direct financing is mainly due to structural defects in the issuing
and exchange systems of the financial market. For example, because of legal loopholes or
inadequate supervision, firms engaged in activities against the investors® interests may not be
sufficiently punished. This low degree of legalization has restricted the development of
China’s capital markets

Currently, only the financing function of the capital market as a source of direct financing has

been given full play. Its investment and allocative functions have yet to be fully realized. The
motivation for the Chinese government to support the development of capital markets is the
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need to relieve the pressure of financing for large and medium-sized state-owned enterprises.
To issue stocks is a privilege, and a means for enterprises to amass cash, To a certain extent,
the stock market is merely a complementary tool to the state banks in financing state-owned
enterprises. Moreover, the market is a far cry from a real investment market, and is rather an
arena of speculation. Investors get only meager dividends by holding shares over the long
term, Instead, they expect to profit from price fluctuations by speculating in the market, from
which, ironically, most have lost money. Over the last ten years, stock owners have invested
over 2 trillion yuar in the stock market, over half of which has been lost.

Another problem with the financial market is the over-reliance on indirect financing. The
poorly developed capital market has forced firms to rely on banks for financing, increasing
the risk level in the banking sector. It is common for banks in China to deny loans because of
a justifiable fear of bad debts. The Chinese banking system is still largely monopolized by the
state banks who face ljttle real competition. The government strictly controls entry to the
banking market. Assets of the four major state commercial banks account for nearly 90% of
the country’s total financial assets, and their lending for 70% of total outstanding loans.
Because of their long-held monopoly, state commercial banks lack the incentive to increase
efficiency. On the other hand, under heavy government intervention, their lending policy still
operates in a planned administrative fashion. Because of low managerial skills, a large
amount of funds sits idle in the banks’ coffers while many enterprises are short of financing,
leading to a low service efficiency of capital. Paradoxically, China is an importer, rather than
an exporter, of capital. It is the largest recipient of foreign direct investment (FDI) in the
world. This paradox proves that the link between domestic saving and domestic investment is
half broken. If it were not, these projects would be financed by domestic capital. It is safe to
assert that a large part of the profits earned by foreign capital in China could be attributed to-
the efficiency loss of China’s banking system.

In China, large financing discrepancies exist between urban and rural areas, and between
firms of different types of ownerships. The allocative efficiency of capital is low. The non-
state-owned sector has created 60% of China’s GDP, but still struggles to receive financial
support, receiving only 20% of financial resources. And while China’s agricultural GDP
accounts for 14% of national GDP, and the output value of township enterprises accounts for
about 1/3 of total national industrial output, loans to agricultural and township enterprises
account for only 5% of the total balance.

Additionally, there are too few small and medium-sized financial institutions in China to
satisfy the financial needs of small enterprises. Because large banks are much more willing to
grant loans and provide services to big customers, China’s small and medium-sized
enterprises are in want of a good financing environment. This directly obstructs their
technological progress and improvements in their efficiency.

It is also important to note the enormous amount of non-performing loans in the state banks,
which presents a serious potential risk. Loans by state banks flow mainly into state-owned
enterprises, which, however, have large amounts of non-performing assets because of poor
economic returns. By the end of 2002, the proportion of non-performing loans of the four
major state banks was roughly 25%, a level rarely seen in the world. The huge amount of bad
loans in China’s state banks has become a serious threat to the country’s steady long-term
development. However, thanks to a high deposit rate, the four state commercial banks can
still operate while bearing the heavy burden of non-performing loans. There is a continual
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inflow of private funds to these banks. If the deposit rate drops and if the banking system still
runs at low level of efficiency, the financial system will eventually be thrown into chaos.

Yet another reason for China's low investment efficiency is that there remains a serious lack
of distinction between the role of the government and that of enterprises in making
investment and financing decisions. The “examination and approval system™ for investment
projects, set up in the planned economy, is still in full force. Since the reform, firms have
acquired a certain degree of independence in investing and financing. On the whole, however,
the government still controls the decision-making process of most state-owned enterprises.
The only real change is that most of the “examination and approval” process has been
decentralized and transferred from the central to local governments. This system is not
conducive to increasing the firms’ ability to act as investment agents or efficiently allocate
resources according to the rules of the market.

In addition, the problems in the planned economy where there is extensive government
investment has not been sufficiently addressed. Since the reform started, fundamental
changes have been made to decrease the government’s regulation and control of economic
activities, but its role in investment and management has not been effectively altered.

Industries that should be receiving financing from the private sector, like general processing,
still obtain extensive government support, while investment in public sectors like
infrastructure, social security, primary education, and other public services that should.be
guaranteed by the government, is often insufficient. This translates into a distorted investment

~ structure, reducing the returns fo investment and impeding the development of the public
‘sector.

Moreover, though it is an important part of the reform to separate the government from firms,
there is still much confusion between its role of investor and that of manager in the area of
state-sponsored investment. As an investor, the government must supervise, rather than
directly intervene in, the firms' operations. The current lack of distinction between the
functions of the government and those of the enterprises inhibits the introduction