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ABSTRACT

Using the author’s recently constructed data set, this article measures the productivity
performance of China’s 19 manufacturing industries, four mining industries, plus utilities,
over the reform period 1980-2005. The approach is based on neoclassical assumptions on
institutional settings and behavior of agents. Some of these assumptions are questionable in
the case of China, but the results can be used as a starting point for further investigation.
We find that the post-reform industrial growth in China had been largely investment-driven
and inefficient until the 2000-05 period. Following China’s accession to WTO in 2001,
Chinese industry experienced the best performance in TFP, accounting for 50 per cent of the
growth of industrial value added. However, the mining sector had been most inefficient and
had not yet shown a clear sign of improvement by 2005. Traditional labour intensive
manufacturing did not appear to be efficient as suggested by the theory of comparative
advantage, but there was a sign of significant improvement in 2000-05. By contrast, the
capital and technology-intensive industries engaged in consumer goods manufacturing were
most efficient throughout the entire period, apparently due to continuous foreign direct
investment, high exposure to international competition and less state intervention.

CHINA’S POST-REFORM ECONOMIC growth is
unprecedented by many standards. One ques-
tion that often is asked is how productivity
growth in the Chinese economy has performed
during such a period of rapid growth. While a
growth accounting exercise for aggregate or
sectoral economic performance can evaluate
the sources of growth in general, ? it is unable
to assess the impact of reform policies on the
productivity performance of specific industries.

In transition economies such as China, pro-

ductivity performance at the industry level is

unquestionably related to government poli-
cies. On the one hand, different industries
have different initial conditions because of the
legacy of state policies during the central
planning period. On the other hand, China’s
piecemeal reform has at various stages
imposed different policy regimes on selected
industries. This has meant that industries
have been subject to different levels of state
intervention and market competition, with
different incentives for managers. With the

opening up to the international market, the

1 Associate Professor of Economics, Department of Accounting and Finance. The article represents part of the
preliminary results of an on-going project on industry-level productivity performance in China since the foun-
dation of the People’s Republic. The project re-constructs input and output data for individual industries using
both published and unpublished sources. The objective of the project is to make Chinese industrial data inter-
nationally comparable through adjustment for inconsistencies and non-standard treatments in the official his-

torical statistics. Email: afhxwu@inet.polyu.edu.hk

2 See for example the very recent growth accounting exercise for the Chinese economy by Maddison (2007).
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piecemeal reform approach also has meant
that industries have been subject to different
degrees of exposure to foreign trade and
direct investment.

Data problems have been a major obstacle
to industry-level productivity analysis. This
study represents a major effort to: reconcile
official industrial statistics based on different
classification standards; to remove non-indus-
trial data that were mixed with industrial sta-
tistics; and to reconstruct capital stock
estimates with a new approach that sidesteps
measurement problems inherent in the offi-
cial data. This study is basically a data-driven
exercise that employs the growth accounting
approach to assess the productivity perfor-
mance of China’s 19 manufacturing indus-
tries, four mining industries, plus utilities
between 1980 and 2005. This is the first study
of this kind in terms of the level of industry
detail and time period. The study does not
explicitly analyze how the performance of
individual industries has been affected by
reform policies, which requires matching data
for other variables. But productivity estimates
for individual industries over a period of pol-
icy regime shifts sheds light on the impact of
industry-specific reform policies.

Section one provides policy background to
China’s industrial reforms, focusing on how
such measures may have affected the produc-
tivity performance of different industries. We
identify the periods of major policy shifts
since the economic reform began in 1978 in
order to relate policy developments to pro-
ductivity performance. Section two discusses
major data problems and details how the data
set used in the study was constructed. Section
three discusses the methodological issues and
reports on the empirical results. The final sec-

tion concludes.

Industrial Reform and
Productivity Performance

In essence, for a reformist government in a
centrally planned economy to ultimately
improve the economy’s productivity perfor-
mance, it must initiate pro-market institutions
that allow the efficient allocation of resources
and give enterprises freedom from administra-
tive controls to make their own production deci-
sions. To achieve such a goal, the government
must abandon planning mechanisms and with-
draw from the so-called “competitive indus-
tries”. In other words, the government must
concentrate on the industries that provide “pub-
lic goods”, create pro-market institutions in the
areas such as banking, accounting and law, and
substantially lower the barriers to foreign trade
and direct investment.

All these tasks represent major reforms for a
transition economy. They could be initiated by a
“big bang” as happened in the former Soviet
Union and other Eastern Bloc countries, or
introduced by a “piecemeal” approach, as has
taken place in China. The choice of the
approach to reform is largely determined by
political considerations. Nevertheless, different
reform approaches have different implications
for productivity performance. While shocks
brought by the “big bang” approach can signifi-
cantly sacrifice productivity for a certain period,
the “piecemeal” approach can create new distor-
tions that may offset some of the productivity
gain through the correction of old distortions.?
From a measurement perspective, unlike the
effect of the “big bang”, which may take a toll on
the productivity of all industries, the effect of
the “piecemeal” reform is more difficult to iden-
tify, especially when the available data do not
allow for the breakdown of ownership types or
sectors/industries under different policy treat-

ments at the same level of industry details (e.g.

3 As argued by Murphy, Shleifer and Vishny (1992), resources can be misallocated by partial price liberalization.
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the two-digit level of industrial classification
used in this study).

Our investigation of the effect of economic
reform on China’s industrial productivity per-
formance is mainly based on measuring changes
of labour productivity, capital intensity (net cap-
ital stock per worker employed) and total factor
productivity (TFP) across individual industries
and over different reform periods. China’s
reform started from a strong legacy of the
Soviet-type heavy industrialization that the gov-
ernment had pursued under central planning.
Such industrial development largely ignored
China’s comparative advantage and hence could
not be sustained in the long run.* On the other
hand, since this development path was imple-
mented through forced savings, it took a heavy
toll on agricultural development and consumer
welfare. The reform process has been a series of
corrections to the previous distortions in the
economy, coupled with the growth of activities
or industries that are in line with China’s com-
parative advantage and integration with the
international market through foreign trade and
direct investment. Below we highlight the key
policy shifts at different stages of the economic
reform process, which we argue have significant
implications for the productivity performance of
individual industries.

China has experienced two major stages of
industrial reform since 1978. The first stage
began in 1978 and ended in 1993, and can be
divided into two sub-periods by the year 1986.
Prior to 1986, the policy focus of the reform was
twofold: to improve the performance of state-
owned enterprises (SOEs) by granting them
autonomy and introducing profit retention
schemes; and to create more jobs by encourag-
ing rural enterprises to develop local labour-
intensive industries. To help achieve these goals,

measures to promote foreign trade and direct

investment were implemented to a limited
extent. In the absence of pro-market institutions
and in the presence of price distortions, one
would expect that the effect of the reform might
be one-off. SOEs in manufacturing industries
facing strong demand (i.e. industries whose
products had been in severe shortage) might
“improve” their performance, whereas small and
inexperienced rural enterprises might lower the
overall productivity of labour-intensive indus-
tries while increasing output and employment.
However, the arrival of foreign enterprises spe-
cializing in labour intensive products in newly
established special economic zones (SEZs) may
have offset some of the negative composition
effect of the expansion of rural enterprises on
productivity.

By the end of 1985, China’s industrial reform
had almost come to a standstill due to the lack of
comprehensive measures or institutional
arrangements to ensure the development of a
healthy market. The newly introduced double-
track price system for SOEs caused a heated
debate between the “comprehensive reform”
camp and the “enterprise reform” camp about
whether this system represented the introduc-
tion of an efficient market system that could
turn SOEs into truly market-oriented enter-
prises. The former believed that without sys-
tematic reforms in pricing, taxation and fiscal
regimes, a prolonged double-track price system
would result in a chaotic rent-seeking situation
and eventually end the reform (Guo ez al., 1985;
Wu, 1985). The latter believed that granting
SOEs full autonomy through various contract
arrangements, following the experience of the
agricultural reform, would create enterprises
that were responsible for their profits and losses
(Li, 1986).

The success of the “enterprise reform” camp

resulted in almost a decade long double-track

4 As shown in Table A2 (Appendix), in 1980, compared with consumer goods industries, machinery and equip-
ment industries in general had higher K/L ratios, but lower labour productivity in general.
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transition under which the autonomy-enhanced,
but soft-budget constrained SOEs did not
improve their productivity, but continued to be
money losing enterprises.. Therefore, produc-
tivity performance in 1986-93 was very mixed
across industries. One might have expected that
those industries with significant amounts of for-
eign investment and export orientation in line
with China’s comparative advantage to have
increased investment and labour productivity.
But the efficiency improvements in these indus-
tries (captured by total factor productivity or
TFP) were dampened by distorted prices and a
rent-seeking environment.

The second stage of the reform as defined in
this study is from 1994 to 2005. The adoption of
the “socialist market economy” by the Third
Plenary Meeting of the Fourteenth Central
Committee of the Communist Party of China
(CPC) at the end of 1993 marked the turning
point of China’s reform. This meeting for the
first time removed the ideological barrier to the
development of the market system in China.
Based on a series of reforms implemented since
1994, we further divide this stage into two sub-
periods by 2001 when China joined the World
Trade Organization (WTO). The first sub-
period 1994-2001 can be labeled as one initiat-
ing reforms towards a market system with
“socialist characteristics”, whereas the second
sub-period 2001-05 can be described as one with
deepening reforms in conformity with WTO
rules. Almost all major reforms were imple-
mented in the first sub-period of this stage. Fol-
lowing the promotion of the “socialist market
economy”, the state began to withdraw from the
competitive industries by a de facto privatization
of small and medium-sized SOEs as well as rural
enterprises run by township-village govern-
ments in 1994-2000. This triggered a rapid
growth of private enterprises, which increased
investment in industries that were newly dereg-

ulated. Private enterprises were encouraged

because they could absorb workers who lost jobs
due to privatization and the closure of hundreds
of thousands of SOEs in the late 1990s. This
period also saw an unprecedented wave of for-
eign direct investment encouraged by China’s
political stability and a series of reforms in for-
eign exchange, trade, banking and taxation
regimes. Large SOEs that were protected dur-
ing this reform also underwent substantial
restructuring and investment to increase their
competitiveness. One may argue that this period
should have experienced moderate gains in TFP
as a result of increased market competition. But
the main picture could be an investment-driven
labour productivity growth mainly caused by
continuous huge domestic and foreign invest-
ment.

The sub-period 2001-05 may be too short for a
definitive conclusion about China’s recent indus-
trial productivity performance. However, there
were a number of important forces at play that
fostered stronger productivity performance in
this period compared with the previous period.
First, Chinese manufacturing had huge produc-
tion capacity that had been built up during the
1990s. Second, one might expect a lagged pro-
ductivity effect from the market-oriented reforms
introduced in the previous period to make Chi-
nese manufacturing, especially labour-intensive
manufacturing, more competitive. Third, China’s
WTO membership now allowed much improved
access to a huge international market for goods
that could be cheaply and recently readily made in
China — indeed this was when the world sud-
denly became aware of China as “the world fac-

tory” for almost all consumer products.

Data Construction
Data problems have been a major obstacle to a

reliable measure of China’s industrial productiv-
ity performance. In 1992, National Bureau of
Statistics of China (NBS) officially switched to
the System of National Accounts (SNA) and has
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since continuously improved its national
accounts through surveys and censuses. But
some concepts and practices used by the NBS
are still influenced by the old Material Product
System (MPS).’ In this study, we use and update
the data constructed by Wu in earlier studies
(Wu, 20022, 2002b and 2007; Wu and Yue, 2007,
Shiu and Wu, 2007) aimed at making official
data better conform to international standards.
This study covers China’s industrial enterprises
that are classified as independent accounting
units at or above the rural township level prior to
1998. This includes virtually all urban enterprises
(excluding self-employed industrial activities),
and all rural enterprise (excluding village facto-
ries and self-employed industrial activities). It
should be noted that since 1998, the definition of
an independent accounting unit in the official
industrial statistics has shifted from the previous
administrative level criterion to a size criterion.
The designated size is 5 million RMB yuan
annual sales (around US$700,000 at the current
exchange rate of 1 $US = 7.5 yuan). No informa-
tion is available on how to reconcile the data com-
piled according to the two different criteria.
However, we found no significant break in the
annual series in 1998 on the basis of value added
per worker or capital stock per worker (see GVA/
L and K/L series in Chart 1).° The official data
are available at the two-digit industry level based
on the industrial classification system used at the
time of compilation. To make industrial classifi-
cations consistent over the whole period, using
the 2002 industrial classification system, we re-
classified all two-digit level industries into 24
industries consisting of 19 manufacturing indus-

tries, four mining industries, plus one industry

including all utilities. Table Al in the Appendix
provides a list of the industries.

Output

China’s industrial output has been overstated
by institutional and methodological factors
(Wu, 2000: 479-484). Institutionally, heavy gov-
ernment involvement in businesses with high
annual growth targets and administratively
managed data reporting system tend to nurture
distorted incentives that encourage firms and
local officials to exaggerate performance. From
a methodological perspective, China’s long
practice of the Soviet-style “comparable price”
approach tends to underestimate inflation
because it requires enterprises to report their
output at certain “constant prices” that were set
ten years ago. Enterprises are not able to include
any new product introduced after the base year
into price calculations.

A number of empirical studies have attempted
to develop alternative output estimates using
various approaches, such as physical output
index (Wu, 2002a; Maddison and Wu, 2006),
alternative price indices (Wu, 2000; Woo, 1998;
Ren, 1997; Jefferson ez al., 1996), and energy
consumption (Adams and Chen, 1996). Despite
different results, all studies support the upward
bias hypothesis for the official data. Wu’s index
based on physical output data is perhaps the
most independent of official growth estimates.’
However, since Chinese industrial statistics are
based on enterprises rather than establishments,
product-based output estimates do not closely
match the statistics on labour and capital stock
for all industries. In this study, we are forced to

base our output data construction on the official

5 See Xu (1999) for a full account of the differences between SNA and current practice in Chinese statistics.

6 As implied by both criteria, we are dealing with only part of China’s industrial economy, though the major
part. Therefore, our data are not compatible with the national industrial data.

7 Wu (2002a) constructed a Laspeyres quantity index for major industrial branches in 1949-97 using time series
data on 200 major industrial products and value added weights from China’s 1987 Input-Output Table. His esti-
mates suggest an annual industrial GDP growth of 8.7 per cent in 1978-97, compared with the official rate of
12 per cent. Using the same approach, Maddison and Wu (2006) update Wu's earlier estimates showing an
annual industrial GDP growth of 9.8 per cent in 1978-97, compared with the official rate of 11.5 per cent.
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data, but use alternative price indices to moder-
ate the upward bias of the official output esti-
mates.

We obtain nominal gross value added (GVA)
by industry from the industrial statistics pub-
lished in China Industrial Economic Statistics Year-
book by the Department of Industrial and
Transportation Statistics (DITS), which is part
of NBS. However, there are no GVA data for the
period before 1993, that is before China shifted
to SNA. However, for the pre-1993 period, esti-
mates are available for net value of output
(NVO), complied following MPS concepts (for
details see Wu, 2000). We adjust NVO to obtain
GVA by adding back estimated capital consump-
tion (see the estimation of capital stock below).
After comparing the official PPI (producer price
index) with the implicit CPPI (“comparable
price indices”) derived from nominal GVO and
GVO at different constant prices for individual
industries, we choose PPI as the price index to
deflate GVA because it implies a higher price
level than CPPIL

Labour

Chinese official data on industrial employ-
ment have historically contained severe flaws.
Before 1998, unemployed (or the so-called “off-
post”) workers remained on the payroll in all
SOEs due to political reasons (categorized as
“others”). On the other hand, since non-indus-
trial staff working in enterprises’ education and
medical care units, commercial outlets, and
social and political organizations (also catego-
rized as “others”) are usually not distinguished
from the industrial work force, they are included
in the official industrial statistics.® In addition,
there have never been regular and systematic

surveys on hours worked, even though institu-

tional working hours per week have been
changed several times, not to mention non-pro-
ductive hours that have never been captured by
the regular labour statistics. Obviously, any
direct use of the officially reported numbers of
“industrial workers employed” would be mis-
leading.

Adopting the approach used in Wu and Yue
(2007), we first convert the numbers of workers
employed, published in China Industrial Eco-
nomic Statistics Yearbook by DITS and based on
the 1985 and 1995 Industrial Censuses and the
2004 National Economic Census, to hours
worked based on institutional working hours,
standard working hours according to different
shift arrangements across industries, and
assumptions on extra or overtime hours as
observed especially in non-SOE enterprises. We
then remove non-industrial employees based on
occupational structure of industries provided by
the censuses. Note that this treatment is only
applied to SOEs and semi-SOEs (collective
enterprises), not to enterprises with foreign
investment. The results on “hours worked” are
further converted to “standardized” person-days
worked. That is, we define a “standard industrial
employee” who has been fully employed for a
year as being equal to 300 person-days of work.
We have not yet made any labour quality adjust-
ment (see comment made on this point in the

concluding remarks).

Net Capital Stock

As discussed in Wu (2002b and 2007), a fre-
quent and serious mistake made in constructing
capital stock is to use official statistics on
“investment in fixed assets” as the investment
variable for estimating capital stock with the

perpetual inventory method (PIM).? By the offi-

8 As reported by the 1985 industrial census, the number of employees who were categorized as “others”
accounted for 17.8 per cent of total employment in SOEs and 8 per cent in non-SOEs. These figures however
increased to 21.8 per cent and 11.2 per cent, respectively in 1995 as reported in the 1995 industrial census

(Wu and Yue, 2007).

9  For example, see Huang et al. (2002), Hu and Khan (1997) and Li at el (1992).
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cial definition, “investment in fixed assets”
refers to the “workload” of fixed asset invest-
ment activities in value terms rather than the
ownership transfer-based purchase of fixed cap-
ital as defined by the SNA. This is regarded as
the key difference between SNA and the Chi-
nese system in measuring fixed asset investment
(Xu, 1999:62-63). Apparently, the official
investment series represents a flow of activities
that mix investment in fixed capital and invento-
ries (work-in-process). As correctly noted in
Chow (1993:816), the work performed in the
“investment in fixed assets” may not produce
results that meet standards for fixed assets in the
current period. In fact, some of the work (invest-
ment projects) may take many years to qualify as
fixed assets and some may never meet the stan-
dard, and hence are completely wasted. This is a
typical phenomenon in all centrally planned
economies and is still true for some state
projects in the post-reform era in China.
Official statistics also include capital stock
series as the year-end “original value of fixed
assets” based on accounting data reported by
enterprises covered by the reporting system.
This series includes a mixture of the new build-
ings and equipment and machinery and the
existing capital stock valued at acquisition
prices. Two problems arise from directly adopt-
ing this series as a proxy for capital stock: inac-
curate valuation and improper coverage. First, it
is impossible to deflate a capital stock series con-
taining assets purchased at different prices in
different periods. Second, like the official data

on investment, the stock series also includes res-
idential and non-industrial structures. Pioneer
studies by Chen ez a/. (1988a, 1988b) derived
annual investment flows from the official stock
to address the first problem, and removed resi-
dential buildings to resolve the second problem.
However, these studies underestimated the
annual flows by ignoring the effect of scrapings
(equipment or structures that had been disposed
during the year in question) and unconditionally
accepting the official depreciation method (W,
2007).

Following Wu’s earlier work (2002b) and his
recent revision and update (Wu, 2007), we esti-
mate net capital stock in 1995 constant yuan
through the following procedures. First, we
derive annual flow of investment by subtracting
the last from the current end-of-year stock and
adding back the value of scrapings by an
assumed scraping function and timing. Second,
based on the information on the type of fixed
assets in investment from internal surveys by the
ECNH (2002), we identify and remove non-
industrial assets from the derived annual invest-
ment flow. Third, we construct deflators for
individual industries using detailed (6-digit)
annual asset evaluation data for the period 1984-
2000, compiled by the Ministry of Finance. As
for the period 2001-05, we construct the defla-
tors by taking a geometric mean of the PPIs for
building materials and machinery. Finally, the
widely used perpetual inventory method is
adopted to construct the industry-level net cap-

ital stock using the aforementioned estimates. !

10 Following Hulten and Wykoff (1981a and 1981b), we assumed a geometric function of depreciation to reflect
changes in economic efficiency of different types of fixed assets. Thus, a constant depreciation rate is
assigned to PIM, K, = I + (1 - 5)K,_;. As the depreciation () of an asset equals its declining-balance rate (R)

divided by its service live (T) (i.e. &=R/T), we need to estimate proper R and T for equipment and structures of
each industry. In this study, we adopt the US Bureau of Economic Analysis estimates of Rs for major industrial
equipment and structures as found in Kaze and Herman (1997:72-3) which are mainly based on the empirical
work by Hulten and Wykoff. To gauge the service lives of assets in Chinese manufacturing, we rely on three
sources of information: 1) the depreciation rates (by the straight-line approach) used since 1963 by the Min-
istry of Finance; 2) a detailed list of the standard service lives for fixed assets issued by the State Council (No.
63 Circular, 1985); and 3) a new regulation on service lives by the Ministry of Finance (No. 574, 1992) (for
details see Wu, 2007). However, the so-constructed net capital stock is not yet adjusted for quality change
due to unfinished data work (see comment made on this point in the concluding remarks).
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Methodology and Results

As indicated at the beginning of the article,
our growth accounting exercise in principle fol-
lows the Solow model. For TFP estimates over
different periods, we use the compound growth
rate approach to derive the “Solow residual”
with average income shares of factors derived
from China Input-Output Tables for each period
as further explained below. In the time series
estimates of TFP, we adopt the Jorgenson type
of translog production functions (Jorgenson,
Gollop and Fraumeni 1987), but use the value
added production function rather than the gross
output production function, that is, we do not
include intermediate inputs as one of the explan-
atory variables in the production function
(largely due to data problems). As we ignore the
links between industries through intermediate
inputs, we suggest the reader refer to the results
of the industrial sector as a whole for China’s
industrial productivity performance on average
(Chart 1), while using estimates for individual
industries as references against the average
(Chart 2).

As indicated in the data section, both labour
and capital data are not adjusted for changes in
quality. This means that we implicitly assume
that changes in the stocks of labour and capital
represent the flows of services provided by
labour and capital. As for the output elasticity of
inputs, we use variant income shares rather than
certain pre-assigned income shares. In this exer-
cise, we accept the assumption of constant
returns to scale. The income shares for labour
and capital services provided in a given year are
estimated based on China Input-Output Tables
(based on data from the User Tables) that have
been constructed since 1987 every five years,
with a reduced form published between bench-
mark years. Gaps are filled by interpolations.
The only problem is that the input-output table
follows the national accounts concept that cov-

ers all industrial activities, whereas our data at

this level of detail only cover activities at or
above the township level (or at or above the des-
ignated size since 1998). Excluding output by
small labour-intensive activities at the village
level and by the self-employed may slightly
underestimate the labour share in value added in
labour intensive industries.

Tables 1 and 3 report the estimates of the
annual compound growth rate of input and out-
put at different stages of the reform, and Tables
2 and 4 report the growth accounting results at
the same stages as in Tables 1 and 3. The time
series estimates for the total industrial produc-
tivity performance and its breakdown by major
sectors in mining, manufacturing and utilities
are depicted in Chart 1 and those for individual
industries are depicted in Chart 2.

Overall Performance

Let us begin with a general picture. Chart 1
depicts China’s industrial performance on a per
worker basis for the entire period of the reform
with a breakdown by the three major sectors.
Clearly, for industry as a whole there was a small
one-off effect of the reform in the early 1980s as
shown by the TFP index, then followed by a
stagnation and decline in TFP which lasted until
1995. The turning point appears to be in 1996.
The TFP index only returned to the benchmark
(1980) level in 2000. The performance of the
value added per worker (GVA/L) and capital-
labour ratio (K/L, a capital intensity measure) as
depicted in their indices suggest that almost
over the entire period, productivity growth was
investment-driven. But the rapid growth of
investment as reflected by K/L was clearly inef-
ficient in that it could not maintain a propor-
tional growth in labour productivity in the early
1990s. However, the growth of labour produc-
tivity accelerated in the late 1990s and the two
indices eventually met in 2004-05. The perfor-
mance of manufacturing presents a similar, but

better pattern to that of the total industry aggre-
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gate because of its dominant weight and much
better performance than that of mining and util-
ities. Obviously, both mining and utilities failed
to close the gap between the GVA/L and K/L
indices since the early 1990s. This trend appears
to be continuing given the increasingly strong
demand for energy and minerals, which has
made it possible to maintain a strong sellers
market and heavy state involvement in these

industries.

Productivity Performance, 1980-93

The first impression from Table 1 is that the
industrial development at the first stage of the
reform (1980-93) was clearly input-driven, with
average annual growth of labour at 4 per cent
and net capital stock at 10.2 per cent. However,
with similar capital stock growth rates (10.0 per
cent), manufacturing achieved the highest out-
put growth among the three major sectors at 8.4
per cent per annum, whereas utilities achieved
5.2 per cent and mining 3.2 per cent.

Breaking down this stage of reform into two
sub-periods (1980-85 and 1985-93), Table 1
shows that while capital stock growth acceler-
ated after 1985, the growth of both labour and
output slowed down in the three major sectors.
This indicates that while the output elasticity of
investment declined, the substitution of capital
for labour speeded up, suggesting that investors
in general were still under soft-budget con-
straints whose impact appeared to be worsened
in 1985-93. One would expect that this could
certainly reduce the efficiency of industrial
investment and hence take a heavy toll on the
TFP performance at this stage.

This is exactly what is shown in Table 2. For
industry as a whole, in 1980-85 the capital-
labour ratio (K/L) rose by 2.5 per cent per
annum to support the growth of labour produc-
tivity (GVA/L) by 3.1 per cent per annum, butin
1985-93, while the annual growth of labour pro-

ductivity maintained a similar or slightly higher

Chart 1

Growth Indices of Labour Productivity, Capital Intensity
and TFP in Chinese Mining, Manufacturing and Utilities,

1980-2005
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Source: Author’s estimates based on a translog production function. See Tables

1 and 2 for sources of the basic data.

rate (3.4 per cent), the annual growth of the cap-
ital-labour ratio jumped to 8.1 per cent. Such an
over-investment was accompanied by a decline
in the growth of TFP from 1.3 per cent a year in
1980-85 to -2.2 per cent a year in 1985-93. This
evidence strongly supports the argument made
by the “comprehensive reform” camp that more
management autonomy to SOEs in the absence
of clear property rights and strict market princi-
ples, which warrant a hard budget constraint,
would lead the reform astray.

Mining and utilities were mainly responsible

for the unsatisfactory industrial productivity
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Table 1

Growth of Gross Value Added, Employment and Net Capital Stock
in Chinese Industry during the First Stage of Reform: 1980-93
(annual compound growth rate in percent; capital stock and gross

value added at 1995 prices)

Reform I: 1980-93 (Ia) 1980-85 (Ib) 1985-93
GVA L K GVA L K GVA L K
01. CLM 2.7 2.7 6.6 4.2 4.1 6.9 1.9 1.8 6.5
02. OIL 3.7 8.7 15.8 6.1 10.1 10.1 2.1 7.9 19.5
03. MTM 2.6 5.8 5.3 8.4 9.3 3.7 -0.8 3.7 6.3
04. NMM 2.4 4.1 9.5 0.4 7.0 1.7 3.7 2.4 10.6
05. FDB 13.4 5.2 14.7 11.7 9.5 16.3 14.5 2.6 13.6
06. TOB 10.5 6.1 23.8 14.0 6.4 23.7 8.4 5.9 23.8
07. TEX 7.7 6.4 13.9 8.1 10.8 16.0 7.4 3.8 12.6
08. WEA 14.7 9.3 19.3 15.0 16.6 21.1 14.5 4.9 18.2
09. LEA 13.3 7.5 15.3 12.0 9.4 13.6 14.1 6.2 16.3
10. WDF 5.0 4.9 11.6 5.4 10.5 13.5 4.8 1.6 10.4
11. PAP 7.1 5.2 11.2 8.5 5.5 10.0 6.3 5.0 11.9
12. PET 0.9 9.9 12.8 4.4 9.2 6.2 -1.2 10.3 171
13. CHE 8.7 4.9 9.8 9.3 3.6 1.4 8.3 5.8 11.3
14. RBP 8.9 7.1 14.1 10.5 12.2 14.8 7.9 4.0 13.7
15. SCG 8.1 3.2 11.5 10.3 5.8 12.3 6.8 1.7 11.0
16. PFM 5.7 5.4 8.7 6.5 3.7 3.7 5.3 6.5 12.0
17. MET 10.8 4.7 11.1 9.8 7.2 8.6 11.4 3.2 12.6
18. MCH 6.8 0.5 4.2 10.8 -3.2 2.8 4.3 2.8 5.1
19. TRS 12.8 1.7 7.3 14.2 4.6 3.4 11.8 -0.1 9.8
20. ELE 12.0 3.3 12.1 14.4 11.2 7.2 10.5 -1.3 15.2
21. ICT 13.5 3.1 12.2 19.4 3.6 9.1 10.0 2.8 14.1
22. INS 8.1 1.1 8.4 8.1 4.6 5.9 8.1 -1.0 10.0
Utilities 5.2 7.2 11.2 6.3 8.7 8.4 4.5 6.2 13.0
Mining 3.2 3.7 9.7 5.2 5.6 7.3 2.0 2.5 11.2
Manufacturing 8.4 4.0 10.0 9.4 5.0 7.7 7.8 3.3 11.5
Total 7.4 4.0 10.2 8.4 5.2 7.8 6.8 3.3 11.7

Source: Author’s estimates based on data from China Statistical Yearbook (NBS, various issues), China Industrial Econ-
omy Statistical Yearbook (DITS, various issues), and Industrial Census in 1985 and 1995 and Economic Census in
2004 (NBS). See text and references in the data section for details of data construction. See Table Al in the Appen-

dix for the abbreviation of industries.

performance during the first stage of reform
(Table 2). This was especially the case in 1985-
93 when a substantial rise in the capital-labour
ratio did not produce positive labour productiv-
ity growth in these two sectors and actually
resulted in a huge drop in TFP growth of 6-7 per
cent a year! This suggests that inefficient invest-
ment was a much greater problem in industries

with high levels of state monopoly or control.

It is interesting to examine productivity per-
formance within the manufacturing sector. The
corrective effect of the reform at this early stage
was clearly reflected by the growth of industries
producing goods in strong demand because of
insufficient investment in those industries under
central planning. One might reasonably expect
labour-intensive light industries that concen-

trated primarily on consumer goods (e.g. food,

64

NUMBER 15, FALL 2007



Table 2

Growth of Labour Productivity, Capital-Labour Ratio and TFP
in Chinese Industry During the First Stage of Reform: 1980-93
(annual compound growth rate in percent; capital stock and

gross value added at 1995 prices)

Reform I: 1980-93 (1a) 1980-85 (Ib) 1985-93

GVA/L K/L TFP GVA/L K/L TFP GVA/L K/L TFP
01. CLM 0.0 3.8 -1.2 0.1 2.7 -0.8 0.0 4.6 -1.4
02. OIL -4.7 6.5 -10.6 -3.6 0.0 -3.6 -5.3 10.8 -15.2
03. MTM -3.0 -0.5 -2.7 -0.9 -5.1 2.3 -4.3 2.5 -5.8
04. NMM -1.6 5.1 -4.8 -6.1 0.7 -6.6 1.3 8.0 -3.5
05. FDB 7.8 9.0 0.2 2.0 6.2 -3.4 11.6 10.8 2.7
06. TOB 4.2 16.6 -9.8 7.2 16.3 -6.9 2.4 16.8 -11.6
07. TEX 1.2 7.0 -3.2 -2.4 4.7 -5.6 3.5 8.5 -1.5
08. WEA 5.0 9.2 -0.3 -1.4 3.8 -3.7 9.1 12.7 2.1
09. LEA 5.4 7.3 1.8 2.3 3.8 0.3 7.4 9.5 2.8
10. WDF 0.1 6.4 -4.0 -4.6 2.8 -6.5 3.1 8.7 -2.2
11. PAP 1.8 5.7 -2.0 2.8 4.3 -0.2 1.2 6.6 -3.1
12. PET -8.2 2.6 -10.5 -4.4 -2.8 -1.9 -10.4 6.2 -15.9
13. CHE 3.6 4.6 -0.1 5.5 3.7 2.5 2.4 5.2 -1.6
14. RBP 1.7 6.5 -3.1 -1.6 2.3 -3.3 3.7 9.3 -2.8
15. SCG 4.8 8.0 -0.3 4.3 6.2 0.2 5.1 9.2 -0.5
16. PFM 0.3 3.2 -1.9 2.7 0.0 2.6 -1.1 5.2 -4.6
17. MET 5.8 6.1 1.5 2.4 1.3 1.5 8.0 9.2 1.8
18. MCH 6.3 3.7 4.1 14.4 6.1 10.6 1.5 2.2 0.3
19. TRS 10.9 5.5 6.5 9.2 -1.2 10.2 11.9 9.9 4.3
20. ELE 8.4 8.5 2.4 2.9 -3.6 5.5 12.0 16.7 0.6
21. ICT 10.1 8.8 3.9 15.3 5.3 11.3 7.0 11.0 -0.5
22. INS 6.9 7.2 2.5 3.3 1.2 2.5 9.2 11.2 2.9
Utilities -1.9 3.8 -4.8 -2.2 -0.3 -2.0 -1.6 6.4 -6.2
Mining -0.5 5.8 -5.0 -0.3 1.6 -1.6 -0.6 8.5 -7.1
Manufacturing 4.2 5.8 0.1 4.1 2.6 2.2 4.3 7.9 -1.2
Total 33 5.9 -0.9 3.1 2.5 1.3 3.4 8.1 -2.2

Source: As provided in Table 1, plus data from China Input-Output Table (NBS, various

Appendix for the abbreviation of industries.

textiles, wearing apparel, leather products,
paper, wood, rubble and plastic products) to be
more responsive to the reform policies and their
development to be more efficient than heavy
industries because they could easily gain from
China’s comparative advantage. However, our
findings show that although these industries in
general underwent rapid output growth, their
labour and capital input grew even more rapidly

(Table 1). Therefore, they ended up with a neg-

issues). See Table Al in the

ative growth in TFP in 1985-93, except for food,
clothing and leather industries which recorded
low but positive TFP growth (Table 2). Such an
inefficient development of China’s labour-
intensive manufacturing at this stage may not be
a major surprise given that local governments
were heavily involved in the operations of rural
enterprises because they not only created jobs
(which was politically important), but also pro-

vided tax revenues.
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Nevertheless, our results show that the best
productivity performers were those traditionally
capital- and technology-intensive heavy indus-
tries, such as machinery, transportation equip-
ment, electrical equipment, and information and
communication equipment. Their very impres-
sive TFP growth in 1980-85 (Table 2) is simply
reflected by the fact that their output grew much
faster than their inputs on a per capita basis, just
opposite to the performance of those light
industries. It is also worth noting that in 1985-
93 when most industries experienced negative
TFP growth, some of these industries still
recorded impressive TFP growth. These indus-
tries were state dominated. One possible expla-
nation for this finding is that they had been
equipped with the best human and physical cap-
ital stocks by the time of the reform because of
favorable policies under central planning. The
market-oriented reform provided opportunities
for them to shift from heavy machinery to
motorcycles, home electrical appliances and
consumer electronics, supported by huge state
investment in new equipment (with favorable
terms for loans and imports). On the other hand,
state involvement might also have a negative
effect on efficiency. However, before substantial
foreign investment began to enter these indus-
tries in the 1990s, these industries enjoyed high

prices and relatively monopolistic status.

Productivity Performance,
1993-2005

During this second stage of China’s industrial
reform, the growth of output (GVA) accelerated
to 12.2 per cent per annum compared with 7.4 per
cent during the earlier stage (Table 3). Capital
stock growth remained strong at 10.2 per cent per
annum. Since employment growth turned nega-
tive in many industries, growth in the capital-
labour ratio nearly doubled that of the previous
period, at 10.7 per cent per year compared with
5.9 per cent in 1980-93 (Tables 2 and 4). How-

ever, labour productivity growth was nearly four
times that of the previous period (12.7 per cent
versus 3.3 per cent), which implies a significant
change in TFP performance. For industry as a
whole, TFP growth is estimated 6.1 per cent per
annum compared with -0.9 per cent in 1980-93,
this means that half of the 12.2 per cent annual
growth of industrial output could be explained by
TFP growth.

Among the three major sectors, manufactur-
ing was again the best performer in terms of
TFP growth in 1993-2005 (7.2 per cent per
year), followed by mining (3.9 per cent) and util-
ities (1.2 per cent), all presenting a significant
improvement from the first stage of reform
(Table 4 compared with Table 2). The positive
effect of the reform emerged clearly and signifi-
cantly in both manufacturing and mining indus-
tries. The relative poor performance of utilities
is understandable because of continuous heavy
state control and huge investment, with capital
stock growth 14.8 per cent a year (Table 3), in
order to support rapid growth in the economy.

China’s industrial productivity performance
in 2000-05 has been much superior to that in
1993-2000. As shown in Table 4, for the industry
as awhole, the growth of value added per worker
and TFP was 17.5 per cent and 12.9 per cent per
annum, respectively, in 2000-05, compared with
9.4 per centand 1.4 per cent per annum in 1993-
2000. For manufacturing, the corresponding
growth rates were 18.4 per cent and 14.7 per
cent in 2000-05, compared with 9.2 per cent and
2.0 per cent in 1993-2000. Utilities also saw
faster labour productivity and TFP growth
between the two sub-periods (14.2 per cent per
year versus 5.0 per cent and 6.1 per cent versus -
2.2 per cent respectively). Mining only saw
faster TFP growth (6.8 per cent per cent versus
1.7 per cent).

The productivity growth acceleration since
2000 in our view may be only a short-term phe-

nomenon brought about by China’s accession to
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Table 3

Growth of Gross Value Added, Employment and Net Capital Stock
in Chinese Industry During the Second Stage of the Reform: 1993-2005
(annual compound growth rate in percent; capital stock and gross value

added at 1995 prices)

Reform II: 1993-2005 (I1a) 1993-2000 (I1b) 2000-05

GVA L K GVA L K GVA L K
01. CLM 9.2 -3.0 6.7 0.1 -7.2 3.7 23.3 3.3 11.0
02. OIL 5.4 1.0 9.1 4.0 -5.9 8.0 1.4 11.6 10.7
03. MTM 15.8 -3.6 5.6 8.5 -7.9 2.4 26.9 2.7 10.3
04. NMM 5.3 -11.5 -1.3 -2.9 -15.8 2.3 17.9 -5.2 -6.2
05. FDB 10.7 -1.7 8.1 4.4 -5.6 8.3 20.1 4.0 7.9
06. TOB 9.9 -3.7 11.2 6.4 -3.3 16.7 15.1 -4.4 3.8
07. TEX 7.5 -2.2 5.8 -0.9 -7.5 3.4 20.5 5.6 9.4
08. WEA 9.7 4.7 8.8 3.3 5.6 7.9 19.3 3.5 9.9
09. LEA 12.0 7.9 8.1 4.7 9.8 5.3 23.1 5.3 12.2
10. WDF 16.5 1.7 10.5 8.7 -4.9 8.1 28.4 11.6 13.8
11. PAP 12.0 -1.4 12.0 5.6 -3.6 11.2 21.5 1.8 13.2
12. PET 2.0 0.6 11.3 -3.8 -1.7 14.9 10.5 4.0 6.6
13. CHE 12.6 -0.4 8.8 7.9 -2.9 8.9 19.6 3.1 8.8
14. RBP 11.9 3.0 10.8 6.7 2.5 9.0 19.6 3.7 13.3
15. SCG 8.9 -6.1 7.6 1.7 -10.8 7.1 19.9 0.9 8.3
16. PFM 12.1 0.3 10.0 2.5 -2.0 8.6 27.1 3.7 12.0
17. MET 13.3 -0.2 7.9 5.3 -2.5 7.1 25.5 3.1 9.0
18. MCH 13.7 -3.1 5.0 3.5 -8.8 2.8 29.7 5.4 8.1
19. TRS 15.8 3.2 10.0 8.6 3.5 9.7 26.6 2.7 10.4
20. ELE 17.8 6.6 10.2 11.8 4.5 9.8 26.6 9.8 10.7
21. ICT 26.6 11.0 19.2 25.2 12.3 16.7 28.6 9.4 22.8
22. INS 16.6 3.2 7.6 7.4 6.3 3.0 30.9 -1.1 14.3
Utilities 11.8 2.8 14.8 8.4 3.3 14.8 16.7 2.1 14.8
Mining 7.7 -4.0 7.5 2.8 -8.7 5.6 15.0 3.1 10.1
Manufacturing 12.7 -0.2 9.1 5.6 -3.3 8.2 23.4 4.2 10.4
Total 12.2 -0.5 10.2 5.5 -3.6 9.2 22.3 4.0 11.5

Source: As provided in Table 2. See Table A1 in the Appendix for the abbreviation of industries.

WTO. There was a huge surplus capacity in man-
ufacturing accumulated in the 1990s (as a result of
apparently inefficient investment) that was
readily available to meet the strong demand in the
international market for the manufacturing goods
that China could produce at attractive prices.
There were also other one-off institutional
effects in this period. Most importantly, around
2000-2001 China made tremendous efforts to
clean up the mess of numerous internal regula-

tions, local government ad hoc policies, unlawful

levies, and hidden trade barriers. It should be
noted that in our growth accounting exercise in
Table 4, all these effects are captured by the
growth of TFP. However, as long as China
adheres to the rules of WTO, continuously open-
ing up to foreign trade and direct investment
while reforming its domestic institutions, some of
the post-WTO gains in the rate of growth of pro-
ductivity may be maintained in the future.
Employment developments suggest that
China is developing a more flexible labour mar-
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Table 4

Growth of Labour Productivity, Capital-Labour Ratio and TFP
in Chinese Industry During the Second Stage of the Reform: 1993-2005
(annual compound growth rate in percent; capital stock and gross value

added at 1995 prices)

Reform II: 1993-2005 (I1a) 1993-2000 (IIb) 2000-05

GVA/L K/L TFP GVA/L K/L TFP GVA/L K/L TFP
01. CLM 12.5 9.9 8.5 11.7 3.8 19.3 7.5 15.7
02. OIL 4.3 8.0 -2.4 10.4 14.8 -1.7 -3.7 -0.8 -3.1
03. MTM 20.2 9.6 14.9 17.8 11.2 12.2 23.6 7.4 18.9
04. NMM 18.9 11.5 12.9 15.3 21.4 4.6 24.3 -1.1 24.9
05. FDB 12.5 10.0 5.3 10.5 14.7 0.1 15.4 3.7 12.6
06. TOB 14.2 15.5 2.9 20.6 -4.7 20.5 8.7 14.0
07. TEX 10.0 8.3 5.2 11.7 0.3 14.0 3.6 12.0
08. WEA 4.7 3.8 2.9 -2.2 2.2 -3.2 15.3 6.3 12.1
09. LEA 3.8 0.2 3.7 -4.7 -4.1 -2.8 16.9 6.5 13.6
10. WDF 14.6 8.7 9.8 14.2 13.7 6.9 15.1 2.0 13.9
11. PAP 13.5 13.6 6.1 15.3 1.7 19.4 11.2 12.7
12. PET 1.3 10.6 -6.7 -2.1 16.9 -14.9 6.2 2.4 4.4
13. CHE 13.1 9.3 7.1 11.1 12.1 3.3 16.0 5.5 12.3
14. RBP 8.6 7.6 4.1 6.4 0.3 15.3 9.3 9.6
15. SCG 16.0 14.6 8.0 13.9 20.0 3.3 18.9 7.3 14.7
16. PFM 11.8 9.6 6.2 10.8 -1.2 22.6 8.0 17.4
17. MET 13.6 8.1 9.0 9.9 2.8 21.7 5.7 18.4
18. MCH 17.4 8.4 12.8 13.5 12.7 6.7 23.0 2.6 21.6
19. TRS 12.2 6.6 8.3 6.0 1.5 23.3 7.6 18.7
20. ELE 10.4 33 8.5 5.1 4.2 15.4 0.9 14.8
21. ICT 14.0 7.4 9.8 11.6 4.0 9.3 17.6 12.3 10.1
22. INS 13.0 4.3 10.8 -3.1 2.6 32.3 15.6 23.9
Utilities 8.7 11.7 1.2 11.1 -2.2 14.2 12.4 6.1
Mining 12.1 11.9 3.9 12.6 15.7 1.7 11.5 6.8 6.8
Manufacturing 12.9 9.4 7.2 11.9 2.0 18.4 5.9 14.7
Total 12.7 10.7 6.1 13.3 1.4 17.5 7.2 12.9

Source: As provided in Table 2. See Table A1 in the Appendix for the abbreviation of industries.

ket that has facilitated rapid economic restruc-
turing. In general, the decline of employment
observed in 1993-2000 (-3.6 per cent per year)
stopped in the 2000s and turned into a strong
positive growth in 2000-05 (4.0 per cent per
year), thanks to the WTO, which was even faster
than the growth of employment achieved in
1985-93 (3.3 per cent) (Table 3 compared with
Table 1). In fact, while most industries experi-
enced a decline of employment in 1993-2000,
with falls as large as 10 per cent per year in some

industries (e.g. non-metallic mining and build-
ing materials), some export-oriented industries
such as clothing, leather goods, electrical equip-
ment, information-communication equipment,
and instruments (including official equipment)
recorded very fast employment growth, ranging
from about 5 to 12 per cent a year. Between the
two sub-periods of the second stage of reform,
employment growth in some industries contin-
ued to be strong while and other industries expe-

rienced a shift from significant declines to rapid
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growth (e.g. wood and furniture machinery and
equipment, oil and gas extraction, textiles) or
vice versa (e.g. instruments and office equip-
ment). This suggests that China’s labour market
was becoming more flexible in response to
developments in product markets, especially to
the world market following China’s accession to
WTO.

In 2000-05, there was no industry with nega-
tive TFP growth except for oil and gas extrac-
tion and all industries experienced faster TFP
growth than in 1993-2000. As shown by the
indices in Chart 2, over this period some indus-
tries continuously improved their TFP perfor-
mance exhibiting an upward trend that began
around 1995-96 (e.g. coal mining, metal mining,
chemicals, building materials, metal products,
machinery, transportation equipment, electrical
equipment, information-communication equip-
ment and instruments), whereas other industries
managed to regain their benchmark (1980) level
TFP after a long decline (e.g. non-metallic min-
ing, textiles, wearing apparel, leather, wood,
paper, rubber-plastic and basic metals). Oil and
gas extraction, petroleum refinery and tobacco
industries, which are all state monopolized, are
still the most inefficient industries as shown in
Chart 2, though tobacco started to improve in
2000-05.

Conclusion

This study has examined China’s industrial
productivity performance over the economic
reform period (1980-2005) by applying the stan-
dard growth accounting approach to a set of
recently constructed data for individual indus-
tries. Based on the main findings, which are still
preliminary and subject to further data work,
and discussions against the background of the
major shifts of policy regimes, we conclude this
study with the following remarks.

First, China’s industrial reform has been

largely investment-driven. Over-investment in
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many industries has brought about strong

growth and rapid welfare improvement through

rising labour productivity, but it is inefficient

and unlikely to be sustainable. The improve-

ment of efficiency, as measured by TFP growth,
since the mid to late 1990s is mainly attributed
to the development of private enterprises and
the integration with the world economy through
foreign trade and direct investment. China’s
WTO accession has played an important role
since the 2000s, but its effect may not be lasting
if the pace of domestic reforms slows.

Second, China’s energy and mining industries
are particularly inefficient largely because of
heavy state controls and soft-budget-con-
strained investment that have nurtured distorted
incentives. Increasingly strong demand that has
been fueled by continuous over-investment has
created a strong sellers market and lessened the
pressure for efficiency improvement. The con-
sequence of this situation has been twofold.
First, manufacturing industries are driven to
introduce more energy and materials-saving
technologies. Second, these industries may pres-
sure the government for more price subsidies.
This situation will continue to make China’s
economic growth a major driver of global
energy and mineral prices.

Third, China’s traditional labour-intensive
industries may not be as efficient as the theory of
comparative advantage would imply. The expla-
nation may be heavy involvement by local gov-
ernment in these industries for job creation and
taxation purposes. Local protectionism and sub-
sidies may thus have played a major role in
affecting the efficiency performance in these
industries. This situation appears to have begun
to change only very recently. This is a very good
sign for healthy growth given that there is still
huge surplus and underemployed labour in the
countryside.

Fourth, contrary to what many may have
expected, China’s machinery, electrical and elec-
tronic industries appear to have experienced the
most rapid TFP growth over the 1980-2005
period and have been the major contributor to

the improvement of China’s industrial produc-
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tivity performance. This is likely a consequence
of various factors working in different direc-
tions. On the one hand, state interventions espe-
cially in the producer goods production of these
industries may have had significant negative
effects on the productivity performance of these
industries. On the other hand, these traditional
heavy industries have benefited from their long
cumulated human capital and physical assets
because of favorable state policies under central
planning. During the earlier period of the
reform, when the rapidly growing consumer
goods market provided a good opportunity,
some of these industries shifted to the manufac-
turing of consumer goods. Yet they were still
supported by favorable bank loans, state
projects, and subsidies on imported equipment,
which have helped shift the technological fron-
tier of these industries outward. Later, the per-
formance of these industries may have been
attributed to the privatization of small and
medium sized state enterprises, and increasing
foreign direct investment and exposure to inter-
national competition. Further competition, pro-
market reforms and less government interven-
tions may eventually make a few very large cor-
porations in these industries major players in the
world economy.

Last but not least, it should be realized that
the existing data problems may affect the cur-
rent results. Since we do not take into account
the quality of labour and capital inputs, TFP
growth may be capturing changes in the qual-
ity of inputs; therefore the estimated growth
of TFP may have been over-stated. This is
likely more significant in the recent period
because after two decades of market-oriented
reform, the quality of labour and capital
should have been substantially improved
(through increasing market competition) and
therefore make a larger contribution to the
growth of output. On the other hand, we have
not been able to taken into account under-uti-
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Source: Author’s estimates based on a translog production function. See Tables
1 and 2 for the source of the basic data, and also see the data section in
text for the data construction.

lization of production capacity. It is reason-
able to expect that after continuous over-
investment since the 1990s, the problem of
surplus capacity is severe in many industries.
As a result, the contribution of capital service
is likely to be overestimated (because in our
exercise we assume that net capital stock is a
proxy for capital service); therefore the esti-
mated growth of TFP may have been underes-

timated.
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Appendix

—
Table A1
Industrial Classification in This Study
Industry Industry

01 CLM Coal mining 13 CHE Chemicals & allied products

02 OIL 0il & gas extraction 14 RBP Rubber & plastics products

03 MTM Metal mining 15 SCG Stone, clay & glass products

04 NMM Non-metallic minerals mining 16 PFM Primary & fabricated metals

05 FDB Food products & beverages 17 MET Metal products

06 TOB Tobacco products 18 MCH Machinery & equipment

07 TEX Textile mill products 19 TRS Transportation equipment

08 WEA Wearing apparel & other textile products 20 ELE Electrical equipment

09 LEA Leather & leather products 21 ICT Information & communication equipment

10 WDF Wood or saw mill products, furniture 22 INS Instruments & office equipment

& fixtures
11 PAP Paper products, printing & publishing 23 OTH Others or miscellaneous manufacturing
industries
12 PET Petroleum & coal products 24 UTL Power, steam, gas & tap water supplies

Note: “Others” (23) industry serves as a “residual” in the data construction due to problems in the official data. There-
fore, this industry is excluded in individual industry analysis.
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