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ABSTRACT: This paper presents a property rights analysis about the provision of fringe
benefits and the dilemma of manageral awonomy in Chinese industrial enterprises.
According to this analysis. because of the ownership differences. ihe state-owned enter-
prises may be less efficient in indusirial preduction than ihe collective emerprises if
controlling for economies of scale and the use of fringe benefits. These predictions have
been confirmed by the evidence from an econometric production function analysis of the
cross-city data of Chinese industrial enterprises in 1983 and 1987. Controlling for econo-
mies of scale and current investment in fringe benefits. the stale-owned enterprises have
noi only lower output elasticities of capital and labor but also lower total factor productivi-
ty than the coliective enterprises. The estimated gaps of the Toral Factor Productivity
adjuseed for economies of scale are 34.8% in 1987 and 23.7% in 1985. During the period
from 1985 to 1987, the state sector also mainlained a sagnant TFP growth and low
allocative efficiency while the collective sector achieved 3 rapid growth of TFP and high
allocative efficiency. The paper suggests that for the state-owned enterprises. the himited
partial reforms toward a markei-oriented economy have given root to other problems such
as the inefficient expansion of fringe benefits and have accomplished linle in the Jate years
of the decade-long reforms. However. the reforms have faciliiated the development of
collectively owned enterpases which demonsirated much greater efficicncy than the state-
owned enterprises in this period.

1. INTRODUCTION

Chinese economic reforms since 1978 have been very successful in the agricultural
sector. Lin (1987) and McMillan et al. (1989) have shown that in rural China the
Household Responsibility System, which replaced the Commune System after 1982,
has given better work incentives to peasants and raised their productivity signifi-
cantly. In the industrial sector, reforms have concentrated on giving more autonomy
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to state-owned enterprises (Byrd & Tidrick, 1987: Zhang & Zhang, 1987). The
central government has devolved significant economic control to the local govemn-
ments (Wong, 1987) and also reduced restrictions on collectively owned enterprises
and private family business (Lockett, 1988).

The recent reforms intended to remedy the rigidity and inefficiency of the planning
system. However, the limited partial reforms quickly gave root to other problems such
as the expansion of fringe benefits. The excessive use of fringe benefits and the
dilemma of managerial autonomy have more to do with the separation of ownership
and control than with planning. Hence, I use a property rights approach to study these
new problems arising from the partial reforms toward a market-oriented system.
Although the state-owned enterprises have larger factory scale, better technology,
more government-funded investment, higher wages. and better employee fringe bene-
fits such as subsidized employee housing, they may be less efficient in the use of
capital and labor than the collective enterprises due to the ownership difference. Since
the state and collective sectors produced 59.7% and 34.6% respectively of Chinese
industrial output in 1987, the empirical findings in this paper about their relative
efficiency have important policy implication for future economic reforms in China,
The development of the collective sector should be encouraged if ihis sector has
significantly higher productivity than the state sector. In addition, the findings will
suggest future reforms in the state sector because they identify the role of ownership
structure in influencing enterprise performance.

2. INSTITUTIONAL FEATURES OF CHINESE INDUSTRIAL ENTERPRISES

Officially, all the Chinese people own the production factors and preducts in the state-
owned enterprises, which means the property belongs to none. In practice, the proper-
ty rights of these enterprises are defined by policies of the Chinese government. The
larger and more important state-owned enterprises are under the direct control of
central government ministries. The small and medium-sized state-owned EnteIprises
(as well as collective enterprises) are controlled primarily by the local ZOVEIMMERLS.

Before the recent reforms, the government supervisory agencies decided the direc-
tive plans regarding materials, production and sales (although managers could make
suggestions to their supervisory agencies). Following these directive plans, input
materials and output products were handed over to a material exchange bureau and
then redistributed to each enterprise according to the planned quota.

Reforms have given managers much more authority to decide preduction, supply,
and sales. For instance, the state-owned enterprises that meet their assigned quotas
can sell any extra production at the market price. Alternatively, they can produce
other products after realizing their quotas. This creates a dual-allocation system, one
through government planning and the other through market price. At the margin, this
enables enterprises to sell products and buy inputs frecly.! The dual-allocation systemn
facilitates not only normal transactions between enterprises but also coITuptions since
some managers can acquire cheap materials from the planning bureans and sell them
illegally to other enterprises for bribery.2 In addition to transactions of materials and
products between enterprises, reforms allow enterprises of various ownerships to
share their capital, funds, technology, and skilled Jabor by joint venture or horizontal
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integration. Although the central government still makes policies on wages, em-
pleyment, and pensions, reforms have also given managers greater authority to set
bonuses and non-wage benefits.

The increase in managerial autonomy has been accelerated by the practice of the
profit contract svstem. With this system, the enterprises negotiate a contract with their
local supervisory agencies or the central government ministries regarding retained
profits, funding, and queta of input materials and output. After paying 15% of the
retained profits as energy and transportation taxes, the enterprises may put about half
of the net retained profits into welfare and bonus funds, and the other half into
reserve, production development. and new product development funds. However, it
has been common for enterprises to use more than half of their retained profits to
finance welfare projects such as enterprise-owned residential housing, hotels, and
movie theaters. On several occasions, the central government has ordered enterprises
to stop these projects to no avail. Whife the profit contract system lessened the power
of the central government ministries and local supervisory agencies, it also simplified
their task to collecting contracted profits, reallocating profits for investments and
subsidies, and assigning chief managers. This simplification has improved the ability
of these agencies to monitor important dimensions of the state enterprises’s activity.
The system has been easily implemented and has effectively entivened many state-
owned enterprises.

Reforms have benefitted workers in the Chinese state-owned enterprises. Both their
wages and non-wage benefits have increased significantly. However, the structure of
worker compensation has not changed much. The compensation can be divided into
four categories: wages, subsidized housing. medical care, and retirement benefits.

Before reform. wages were low, varied litdle among workers, and were largely
spent on food. Reform has greatly improved this sicuations, but the basic patterns of
low wage and high fringe benefits remain. The workers receive free housing, educa-
tion, and other benefits from their enterprises directly.

Among the fringe benefits, housing is a major item and is provided to most workers
for less than five percent of their income. The quality of the housing differs based on
the worker’s job tenure, importance to the enterprise. and number of dependents.
Medical care is free for workers and free or half price for dependents. Although the
standard of medical care is low, basic needs are covered. Large enterprises provide
health care at their own hospitals. Smaller enterprises have clinics within the enter-
prise and pay for the hospitalization of seriously ill workers.

The governmenis guarantee permanent employment to formal employees of the
state-owned enterprises. At retirement, a worker’s most recent employer pays him a
pension equal to 70% or more of his regular wage. In addition. retirees can continue
living in their subsidized housing. Previously, upon retirement. a worker could bring
one dependent into his enterprise. However. the government now discourages this
practice.

In addition to these benefits, state-owned enterprises also offer workers recreational
facilities, schooling for dependents, transportation, and even consumer goods. There-
fore, unlike Western firms which compensate workers primarily though wage pay-
menis, the Chinese state-owned enterprises compensate workers in large part by
offering an array of non-cash benefits.
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Managers and government supervisors receive slightly more wage and benefit
compensation than workers. Moreover, their control over economic decisions can be
considered a form of compensation. In contrast to the West, where many decisions are
made through transactions in the marketplace, in China, most decisions are made
within organizations. This gives managers and government supervisors considerable
power and discretion.

Having discussed the structure of state-owned enterprises, I compare state-owned
enterprises with collective eaterprises. Although, officially, workers in the collective
enterprises own the factors of production and the products produced. they have little
to say about their enterprises. It is the local governments that is really responsibie for
collective enterprises. However, the state encouraged the development of collective
enterprises by local governments as a cheap way to increase urban employment. The
local governments favored collective enterprises but could give only limited help.
However, less help often means less control. Loose control helped the collective
enterprises maintain a degree of autonomy even before reform. Nevertheless, the
collective enterprises are still publicly owned enterprises. Their institutional arrange-
ments are similar to those of the state-owned enterprises. Below, I briefly sort out
differences of the two systems.

The collective enterprises have more difficulty obtaining government funding than
the state-owned enterprises. The central government controls most investment funds
and requires all projects exceeding a certain investment scale to be controlled by the
central government ministries instead of the local governments. New technologies
transferred from foreign countries are mostly reserved for the state-owned enterprises
instead of collective enterprises.

The collective enterprises have less non-industrial fixed capital than the state-
owned enterprises. Fixed capital in the Chinese state-owned and collective enterprises
consists of industrial and non-industrial capital. The non-industrial fixed capital in-
cludes residential housing, hotel, hospital construction, school housing, movie the-
ater and others. The ratios of non-industrial to industrial capital are .216 for the state-
owned enterprises and .156 for the collective enterprises according to the 1985
industrial survey. One reason for this difference in the ratios is that the state-owned
enterprises are allowed to spend the equivalent of 11% of their wage bills on welfare
projects and count them as production costs. With the same capital-labor ratio, the
above estimated ratios would mean that workers in the siate-owned enterprises have
38.5% more non-industrial fixed capital. However, I estimated, based on 1987 data,
that the capital-labor ratio of the state-owned enterprise was about 4 times that of the
collective enterprise. As a result, the workers in the state-owned enterprises actually
enjoyed 153.8% more non-industrial capital per worker than those in the coliective
enterprise.

Like wages in state-owned enterprises, wages in collective enterprises are set
according to comprehensive rules made by the central government. Nevertheless. the
collective enterprises compensate their workers more with wages and bonuses and
less with non-wage benefits than the state-owned enterprises. In 1980, the average
wage was 629 yuan for workers in the collectives enterprises and 859 yuan for
workers in the state-owned enterprises—a 36.6% difference. These numbers changed
to 900, 1193, and 32.7% respectively in 1985 (see SSB 1988, 1989). To cenain
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extent, the wage gap reflects differences in labor skill of the two sectors since most
college graduates enter the state enterprises.

The collective enterprises receive less government control than the state-owned
enterprises. Collectives are better able to take advantage of China’s pool of cheap
labor because they need not obey restrictive employment rules. Also collectives can
acquire non-labor inputs and sell output more efficiently by offering commission to
salesmen. Although this is illegal in China, collectives face less stringent enforce-
ment.

The collective enterprises are smaller than the state-owned enterprises in scale
measured either by employees, capital, or output. However, the industrial composi-
tion between the two seciors is quite different. The heavy industry consists of mainly
state-owned enterprises while the light industry has a lot of collective enterprises.
This contributes to difierence in firm size.

The collective enterprises have grown more rapidly than the state-owned enter-
prises as local governments get more and more authority from the central govermn-
ment. While the contribution to the gross industrial cutput by the state-owned enter-
prises decreased from 80.8% in 1978 to 68.7% in 1986. the contribution of the
collectives increased from 19.2% to 29.2% {see SSB 1988).

Although, the state and collective enterprises are quite similar in their basic institu-
tional features (e.g. public ownership, managerial autonomy, and fringe benefits),
they have significant differences in some important aspects (e.g. capital-labor ratio,
factory scale, the level of fringe benefits, and management etc.).

3. LITERATURE AND THEORIES

Chinese economists (Chen et al. 1987; Reynolds 1987) have been skeptical about the
small-scale collective enterprises. They argue that one problem of the industrial
reform was miniaturization of investment scale. They were concerned that raw mate-
rials and energy were used less efficiently in small-scale collective enterprises than in
large-scale state-owned enterprises. Another theory warning against the development
of small collective enterprises was given indirectly by Wong (1987). Wong was
concerned abouwt the expansion of local government’s control over industrial enter-
prises which include mainty small-scale collective enterprises. In her view, the in-
crease of local control hindered the market-oriented reforms by transferming part of
decision-making authority to the local bureaucrats instead of economic agents and
lowered efficiency accordingly. On the other hand, Perkins (1989) and others argue
that small collective enterprises would contribute more to the growth than the large
and medium-sized state-owned enterprises.

Using county level cross-sectional data, Jefferson (1989a) estimated that the small-
scale industrial sector had lower Total Factor Productivity (TFP) and lower marginal
productivity of tabor than the large-scale industrial sector had, although the marginal
productivity of capital was significantly higher in the small-scale indusirial sector.
There were also empirical work concentrated solely on the state-owned enterprises.
The World Bank (1985) suggested little TEP growth in the large and medium-sized
state-owned enterprises in the early years of the reforms. However, Chen et al (1988)
and Dollar (forthcoming) have found significant Total Factor Productivity growth in
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the Chinese state-owned enterprises after the reforms. These evidences do not give a
clear indication whether ownership can make a decisive difference in the performance
of Chinese enterprises.

The comparison of the relative efficiency between the state and collective sectors is
complicated by their differences not only in factery size and capital to labor ratio but
also in investment in non-industrial capital such as enterprise-owned residential hous-
ing among others. Chinese economists, such as those in the Chinese Economic
System Reform Research Institute, have emphasized the problems of these fringe
benefits (Chen et al. 1987; Reynolds 1987). Using extensive survey information and
data collected directly from Chinese enterprises, they suggested that investment in
residential housing and other non-industrial projects hindered future reforms. How-
ever, Western economists have criticized this research on theoretical and statistical
grounds. Jefferson (1989b) argues that the increase in the residential housing invesi-
meni may be a termporary adjustment to compensate for the historically lower levels
of housing investment, and the increase in investment in other non-industrial projects
may reflect a demand for skill-training facilities. Although Jefferson’s explanation of
the housing investment boom as a one time adjustnent to correct for a historical bias
is largely consistent with the overall housing investment pattern, the comparison of
housing investment in different sectors reveals a more complicated picture. The
collective sector had a lower level of non-industriai fixed capital both before and after
the recent reform. Investment in residential housing seems a luxury itern which only
the rich state-owned enterprises can afford.

In the next section, F compare productivity of the state and collective sectors
controlling for economies of scale and the use of fringe benefits. Because the use of
fringe benefits reflects unigque feature of the Chinese systern after the reform and may
influence productivity difference between the two sectors, I discuss the theoretical
aspects of the use of fringe benefits in the Chinese system in the rest of this section
using a property rights approach.

There are at least three major problems in applying the modern theories of the firm
such as the property rights approach to the Chinese publicly owned enterprises.3
First, it is not clear who really owns the Chinese enterprises. Second, governments
are heavily involved in the management of the enterprises through planning. Third,
there are no conventional labor and capital markets such as those in the developed or
newly developed countries. The market-oriented reforms have reduced planning and
government control, but have not liberalized factor markets.

On the ownership issue, although there is no indication of dramatic change such as
privatization, there is significant evidence that both the central and local governmenis
are now interested in claiming the taxes and profits of the publicly owned enterprises
instead of their in-kind products, much like an investor seeking investment returns
(Gao 1987). Also, although managers and workers in the Chinese publicly owned
enterprises are by no means investors, their claim of fringe benefits (in addition to
wages) may qualify them as implicit owners (or stakeholder) of their enterprises, if
not explicit owners.

As discussed in the last section, an important feature of the Chinese publicly owned
enterprises is the provision of comprehensive non-wage benefits and community
services to their employees. Unlike fringe benefits in Western couniries, which are
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part of a competitively determined package of employee compensation, the Chinese
fringe benefits are obtained from each enterprise as welfare benefits. The amount and
even the kind of the fringe benefits are unspecified and may vary among enterprises.
These fringe benefits cannot be written into a contract and cannot be un-bundled and
traded with other benefits because of public ownership of the fringe benefits capital.
Moreover. some of the fringe benefits, such as residential housing, involve large
amounts of fixed capital investment, and become an important channel for employees
to accumnulate quasi-private property, since it is practically impossible for enterprises
to take back those apartmeats that have been distributed to their employees, although
the apartment are officially state propesty. Hence, these fringe benefits may be charac-
terized as “implicit claimns” much like some ownership benefits (Klein 1983; Cornell
and Shapiro 1987).

In the cusrent structure of ownership, the government and the employees of public
enterprises act much like co-owners. The legitimacy of claims on the fringe benefits
by workers and on profits (and taxes) by the government is rooted in the ideclogy and
practice of socialism in China. After all, the Chinese enterprise law declares that
workers are part owners of their state-owned or collectively owned enterprises.

On the other hand, this joint ownership of Chinese public enterprises is very
primitive and implicit in nature, and is very far from the advanced institution of the
modern corporation, in which most ownership claim is explicitly specified by mone-
tary value (even if the claims may not be traded in the capital market).* Because of the
nature of this joint ownership, the central government faces the difficulty of choosing
the degree of managerial autonomy. The higher the degree of the autonomy, the more
difficult the monitoring of the expansion of the fringe benefits.

Before reform, the governments gave little antonomy io these enterprises and tried
to control their operation directly through planning. The planned economy largely
failed in China because the government bureaucrats could not get enough information
to make proper judgments to raise productivity, nor can they apply effective incen-
tives. Ineffective government control has been one of the major reasons the govern-
ment initiated reforms of the state-owned industry.

Afier reform, the governments began to rely on managers 10 manage the publicly
owned enterprises. The increase of managerial autcnomy allowed managers to run
their enterprises more efficiently. However, it increased the government’s burden of
monitoring the management. The effectiveness of monitoring is limited not only by
the weak incentive of government bureaucrats but also by a lack of external monitor-
ing institutions such as capital and labor markets. The monitoring costs are increased
further by the underdeveloped ownership struciure. Under the ill-defined ownership
structure, government claims part of the increased profits and the enterprise erm-
ployees claim wages, bonuses and fringe benefits. This arrangement allows profits
and fringe benefits to grow at different rates. With higher management autonomy, the
growth of the fringe benefits is likely to be faster and become a serious drain to
profits.

The inefficient use of fringe benefits in the state enterprises has roots in the partially
reformed socialist economic system. The use of fringe benefits as one kind of com-
pensation can be as efficient as wage compensation. In an advanced market economy,
fringe benefits are commonty used as part of employee compensation packages. They
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are part of voluntary contracts between employees and firm owners. Sometimes, they
are also implicit claims depending on the growth of the firm. However, these fringe
benefits are limited by the competitive labor and capital markets, in addition to close
monitoring by private owners. They would not be ¢losely associated with the efficien-
cy of firms. If some managers prefer luxury offices, beautiful secretaries and other
on-the-job consumption, they would receive lower salaries to match the competitively
determined level of compensation. It would also cost the firm less to provide this
consumption on the job than at home since, in the later case, the firm would have to
give additional pay to compensate the managers’ substituting take-home consumption
for on-the-job consumption. This additional pay would exceed the cost of on-the-job
consumption if employees prefer to consume on the job rather than at home (Demsetz
1983). The conclusion that fringe benefits do not affect the efficiency of firms de-
pends partly on the existence of a competitive labor market and a well functioning
market for corporate control. In China, there is no well functioning labor and capital
markets. Hence, the growth of the fringe benefits may increase the pay of some
employees even though they have not increased their productivity. Inefficiency
results.

The inefficiency of the excessive fringe benefits will depend on the amounts of
capital invested by the governments since it resuits from the inability of government
to monitor this investment effectively. If the amounts of capital invested by the
government are small, as in the case of collective enterprises. the ownership is more
concentrated in the employees. Accordingly, in the collective enterprises, the em-
ployees themselves will bear more of the costs of the growing fringe benefits. They
would then consider more carefully the tradeoffs among present wages, fringe bene-
fits, and productive investment which will affect their future wages and fringe bene-
fits. The resuiting inefficiency in the provision of fringe benefits will be more severe
in the state-owned enterprises than in the collectively owned enterprises because of
the different levels of government investiment they receive.

The inefficient use of the fringe benefits arises only if the wages and the fringe
benefits for some workers exceed their labor’s productivity. [t was probably efficient
for the Chinese enterprises to provide housing and other basic needs for their workers
in the period of early industrialization since the basic and low level of living and
working conditions could be efficiently set up within the enterprises at that stage
(Harberger 1984),

When compensation exceeds labor productivity, fringe benefits may be regarded as
a retwrn received by workers from their ownership of enterprise non-industriat capital
or their firm-specific human capital. The use of fringe benefits instead of profits as
returns from ownership of resources would still be inefficient because the expansion
of fringe benefits may lead to a biased investment toward housing and other consump-
tion projects instead of productive venture. With diminishing price controls after the
industrial reforms, this biased invesiment waould easily generate inflation, in addition
to inefficient allocation of investment resources.

The inefficiency with provision of fringe benefits system is also related to the
uncertainty about the ownership of fringe benefits capital. If workers are always free
to extract fringe benefits, they will probably maximize their consumption of fringe
benefits over time by investing appropriately in long-term profitable projects. Indeed,
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many workers stay in an enterprise for their whole life. They do care about the future
of the enterprise. However, the fringe benefits capital is mixed with industrial capital
which is clearly a state property. The Chinese government has the ultimate authority
to reallocate both the industrial and fringe benefits capital. a residual right associated
with the ownership of the capital. Because no one can predict or control the behavior
of this government, particularly in the long-run. workers in the enterprise are anxious
to acquire any fringe benefits available as soon as possible.

The theoretical analysis in this section is formalized in Xiao (1990a) through a
dynamic utility-maximizing model. Using cross-firm industrial data from 1985 Chi-
nese industrial census, Xiao (1990a) also tests the resource allocation hypothesis
derived from the model and finds significantly higher productivity in the collective
enterprises than in the state firms. However, the sample used in Xiao (1990a) includes
only large and medium-sized Chinese industrial enterprises. The next section exam-
ines the productivity gaps between the state and collective sector using cross-city data
of all Chinese industrial enterprises. Hence. the work here complements Xiao
(1990a).

4. EVIDENCE FROM CITY-LEVEL DATA OF CHINESE INDUSTRIAL
ENTERPRISES

According to the theoretical analysis in the last section, the collective enterprises
should be more efficient in production if controlling for economies of scale and the
use of fringe benefiis than the state-owned enterprises because of their difterence in
ownership structure. The control for scale is necessary since large factories can
realize economies of scale. Potentially, the collective enterprises can have large scale
factories if the capital needed for such a scale is available to them. The productivity
difference associated with economies of scale should then be separated with the
productivity gap relating to the management of the enterprises. Hence, by holding
firm scale the same for the two sectors, I identify the productivity gap that has more to
do with the management efficiency. Control for the use of fringe benefits is also
important. Fringe benefits can comtribute to labor productivity but only at an addi-
tional cost. If this additional cost exceeds the extra productivity which the fringe
benefits may bring about. the investment in the fringe benefits will be inefficient. By
including fringe benefits as an input and considering the total factor producnvity, I
measure the net contribution to productivity by the fringe benefits as well as by the
capital and labor.

4.1. Production Function Models®

I first specify a modified translog production function. Then. I select statistically
more robust models among the translog and some simplified functional forms such as
the Cobb-Douglas and Kmenta (1967), which are all nested in the following modified
translog production function:

log (V/L) = log I’ + a Jog (K/L) +
+ B [log (K/L)}2 + v [lo

=]

log (H/L) + 1 log (L) + v log (L/NFIRM)
(]2 + 8log (KiL)log (L) + € ()

19
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In equation (1), V is net output value. X, L and H are inputs of capital, labor, and
investment in non-industrial capital such as firm-owned residential housing. NFIRM
is number of firms in the city. [, «, 8, 1, v, B, %, and 8 are constant coefficients to be
estimated. € is assumed as normal stochastic disturbances uncorrelated with inputs.
The output and inputs can be regarded as aggregate variabies for Chinese cities and
the parameters as constant technical parameters to be estimated from the city data,

Assuming & = 0 and v = 0, equation (1) is the standard translog production
function with two inputs (capital and labor). By adding the term 8 log (H/L), |
modified the two inputs translog function to allow the influence of third input H on
output. The term v log (Z/NFIRM) is added to examine the influence of the average
firm size of each city on its output. If y and 5 are assumed zero in addition to 8 = 0
and v = 0, equation (1} is simplified to the Kmenta production function with two
inputs. The Kmenta function is an approximation of the CES function (CES stands for
Constant Elasticity of Substitution) when the efasticity of substitution is close to unit
(Kmenta 1967). The Kmenta function becomes the Cobb-Douglas if the square term
Bllog (K/L)]? is dropped. The two terms used to examine effects of housing invest-
ment and firm size on output (u log (H/L) and v log (L/NFIRM)) may be added to the
Kmenta or Cobb-Douglas function as well as to the translog function in the following
estimations.

The elasticities of capital, labor, housing investment, substitution between capital
and labor, and scale are derived as the following:

Elasticity of capital = d log (V)/d log (K) = e,
=a + 26 log (K/L) + 8 log (L) (2)

Elasticity of labor = dlog (W/dlog(L)=¢, =1 —a — 8 + n + v +
(® — 2P)log(K/L) + (2y — 8) log (L) (3)

Elasticity of housing investment = ey = dlog (V)idlog (H) =8 {4
Elasticity of scales = e, + ¢, + e, =1+ u + v (3)
where p. and v are related respectively to economies of city and firm scales.
Elasticity of substitution between capital and labor? = 1/(1 + g) (0)
where
g = —2Ple; + eplie; %)

Equation (1) can be estimated by linear regression. In the following estimations, 1
include dummy variables for provinces, enterprise ownership, and time, in addition to
the variables specified in equation (1). These dummy variables allow distinct values
of the estimated 1" parameters for subsamples of the regression. As can be seen in the

production function equation (1), the value of technical parameter I' represents the
“height™ or “level” of the production function. I regard these distinct I" parameters of
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each subsample as their adjusted total factor productivity indexes (adjusted for econo-
mies of scale).

The standard TFP index with two inputs is defined as the ratio of value added
divided by a weighted average of all inputs. With two inputs, the formula can be
written as the following:

TFP = VI(K-L~) )]

where z is the weight for capital and x the weight for labor. Usually, factor shares are
used as the weights and they add to one. Sometimes when factor shares seem unrea-
sonable as the weights, output elasticities are used as weights. However, the output
elasticities will not added to unit when there are economies of scale. In the standard
case, it is required that these elasticities be normalized so that the weights will add to
one. If the sum of weights are allowed to be greater than one, these output elasticities
can be used as weights directly without normalization. In this case, I call the resulting
index as the adjusted TFP index since it is adjusted for economies of scale. If the
Cobb-Douglas function is used, the adjusted TFP index is equal to the estimate of the
parameter I" in the production function equation (1),

The production function approach requires a reasonably consistent price structure
and exogenous input variables. The capital and labor in the Chinese enterprises were
more exogenous than those in a market economy since the immobility of labor and
capital did not change much during the reform period. The price structure was
distorted compared to market-determined prices. However, the price problem was
more serious for some industries such as energy, transportation and communications.
For other manufacturing industries, the price structure tended to be more and more
consistent within the Chinese economy as reforms allowed free trading of materials at
the margin between all kinds of enterprises (see discussion in Section 2}. Except for a
few industries, I cannot find evidence showing significant price differences for similar
products between the state and collective enterprises. However, the estimated produc-
tivity index may have biases because of the difference in industrial composition of the
two sectors. The collective sector may have more enterprises of light industry and
preduce more consumer goods while the state sector may have concentrated in ener-
gy, transportation, communications and heavy industry and produced more products
wiich may sell at lower state-controlled prices. The city data do not ailow me to
explore the impact of industrial composition on the estimated productivity index.8 To
the extent that the price of capital-intensive goods was biased below their market-
determined prices, the estimation using the city data will underestimate the productiv-
ity of the state sector. However, the state-owned enterprises were likely to obtain
quotas for key materials sold at below market prices if their products were under price
controls. The lower material costs may offset the disadvantage of price controtls.
Hence, on average, I would believe the price structure of the Chinese economy from
1985 to 1987 was reasonably consistent for a comparative study of productivity
between the state-owned and collective sectors.

The differences in the capital-labor ratio, firm scale and housing investment are
more important problems in comparing productivity of the two sectors. The labor
productivity (V/L) of the state sector was much higher than that of the collective
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sector, but it could not be a meaningfisi measure of efficiency since the state-owned
enterprises had a much higher capital-labor ratio, a larger factory scale, and more
housing and non-industrial facilities contributing to labor productivity. The produe-
tion function specified here tries to control for these differences.

4,2, Estimation Results

Equation (1) is first estimated using pooled cross-city sample of 1402 observations
from the state and collective sectors in 1985 and 1987, and then estimated again using
subsampies for each sector in the two years. The pooled regression estimates average
values of the production function parameters for the two sectors except the intercepts
which will be estimated separately for each subsample. The productivity index will be
computed from these different intercepts estimated from the pooled regression. The
separate regressions for each sector try to identify differences between the two sec-
toral production functions. When comparing relative productivity of the two sectors
based on the average production function, it is important to bear in mind the dif-
ferences among the three separate production functions. In the following regressions,
the sector-year dummies, province dummies, and investment in non-industrial capital
will always enter into my regressions since they are not only statisticalty sigmficant in
most of my regressions but also have important theoretical meanings. I use the
Ordinary Least Square estimater to cbtain estimates of coefficients. But, I use the
White (1980) heteroscedastic-consistent covariance matrix to compute z-ratios and
test statistics to correct for heteroscedasticity across cities in all regressions. Based on
the specification analysis. I choose the Cobb-Douglas as the primary production
function form for the pooled sample and the collective subsample, and the Kmenta for
the state subsample.®

Table 1 reports estirates of the three production functions and elasticities of each
function. The elasticities of capital and labor are higher in the collective sector than in
the state sector. However, the elasticity of non-industrial investment is much higher in
the state sector than in the collective sector.!0 These output elasticities give us a
normalized measure of the importance of capital, labor and non-industrial investment
for each sector. They can be regarded as factors’ contributions to output. The dif-
ferences in elasticities of capital, labor and non-industnial investment imply that the
capital and labor are more important in the collective sector while the fringe benefits
are much more important in the state sector. The significantly higher elasticity of non-
industrial investment in the state sector suggests that the state enterprises can raise
productivity by offering fringe benefits to their workers. The evidence on scale
elasticities shows significant economies of city and firm scales in beth state and
collective sectors. The scale effect is larger for the collective sector than for the state
sector which might suggest diminishing economies of scale. The lower elasticities of
substitution in the state sector may reflect its more rigid allocation mechanism for
capital and labor.

Hence, the state sector can benefit from economies of firm scale and use non-
industrial investment more effectively while the collective sector can use capital and
labor more effectively. It seems the collective sector has been winning the competition
of productivity in the real world. According to the estimated coefficients of C87 and
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TABLE 1}

Estimates of Production Function for Chinese Cities
Each Sector and the Average

Coefficicnis of Pooled Srare Collecrive
log (K:L) W66 1.683 693
{a} {1345 {6.64) (14.99)
log {L} + log (L. NFIRAD 19 061 074
{p =11 15.73 {3.35 (7.86)
llog (K:L)]? — —.063 —
{8} i—4.02)
lag (H:L) 054 152 0423
{a} 14.14) t3.32) (.16
HO 378 — 018
t4.01) .17
587 —.238 0032 —
(—3.1% (.002)
585 -.237 — —
{—3.16)
C87 {091 — 2089
i2.32) (2.50)
Constant 24 -2 .63
i7.88) {(—2.95 (7.66)
R* (adjusted) 634 407 038
Obsarvauon 1402 T00 T2
Elasticinies of:
Capital 1606 356 639
Labor 438 ~414 487
on-Prod. Tnvestment 054 132 0023
Scale 1.098 1.132 1. 148
Substinuion l b33 l
Productivity Gap in 1987 3H.9% — —
Productivity Gap in 1985 23.7% —_ —

Source: Sratisrival Yearbook of Chincse Chiies. 1936, 1983,
Note: Cocfiicients fur province dummiss nt reported.

587 in the two sectoral production functions, the collective sector’s total factor
preductivity was growing at 4.5% a year during 1985 to 1987 while the state sector
had a stagnant total factor productivity during the same period. Unlike the cross-
sectional comparisons | will discuss soon in the rest of this section, the TFP growth
rates and the elasticities for each sector discussed above do not suffer from problems
associated with cross-sectional comparisons and identify usefui information about
each sector.

However, the information from the separate sectoral production functions cannot
be used to compare the relative efficiency between the two sectors. In particular, the
higher output elasticity of non-industrial investment in the state sector does not imply
more efficient use of fringe benefits. It only tell us that the fringe benefits used in the
state-sector are comparatively more tmportant in raising preductivity than those in the
collective enterprises. The fringe benefits can be costly as well as important. Efficient
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use of fringe benefits requires that the fringe benefits are not only important or
effective in improving productivity but also cost less than cash compensation. Since
the increase of output from the use of various incentive compensations such as wages
and fringe benefits cannot be distinguished because of the joint use of them, only a
comparisen of total factor productivity between the two sectors can tell us how
efficiently the state and collective enterprises have used capital, labor and fringe
benefits.

The Total Factor Productivity index is usually obtained from dividing value added
by a weighted average of factors or inputs. If the weights add to one, constant return
to scale is implicitly assumed. I will allow economies of scale by using weights which
add greater than one. The TFP indexes will be sensitive not only to the weights given
to factors but also fo assumptions about economies of scale. Qutput elasticities can be
used as the weights since they suggest factors’ contributions or importance in the
production. However, the output elasticities are different between the two sectors. For
cross-sector comparisons, I will derive a measure of the average output elasticities for
the two sectors which suggest “average contribution or importance of factors”. This
is accomplished by the pooled regression in which the average elasticities of capital,
labor and non-industrial investment are estimated and used as weights to compute
TFP indexes. As can be seen from Table 1, the elasticities of capital, labor and non-
industrial investment estimated in the pooled regression lie between their correspond-
ing values estimated in the sectoral production functions.

The scale elasticity, which is the sum of all output elasticities, in the pooled
regression, however, is below the two estimates in the sectoral production functions.
On the one hand, this may reflect the fact that large factory size changes, such as
change from the size normally found in the collective enterprises to the one normally
found in the state enterprises, may enjoy less economies of scale than the small
changes within the size ranges of each sector. On the other hand, the lower scale
elasticities may be a result of multicollinearity since the size variable is correlated
with the sectoral dummy and the large state enterprises turn out to be less efficient
than the small collective enterprises. Given the city data, I cannot decide which of the
two explanations for lower scale elasticities in the pooled regression are close to the
truth although I believe the multicollinearity is part of the explanation. Moreover,
interpretations about economies of firm scale in the pooled regression are complicated
because of the difference in industrial composition between the two sectors.

Computed from the estimates in the pooled regression, the TFP index controlling
for economies of scale is 77.3 and 109.5 respectively for the state and collective
sectors in [987, and 78.9 and 100 for the two sectors in 1985. The oaps between the
two sectors in the TFP level are 34.8% in 1987 and 23.7% in 1985 with the 95%
confidence intervals respectively of (23.0%, 46.6%) in 1987 and (9.0%, 38.4%) in
1983. These gaps may reflect inefficient use of all factors in the state-owned enter-
prises including capital, labor, fringe benefits, management etc. They may also
reflect differences in industrial composition and labor skill in the two sectors, among
others. Many cross-sectional differences may account some of the TFP gaps but it
would be difficult for them to explain the entire gaps. Because of the sizable dif-
ferences in the use of fringe benefits between the state and collective enterprises,
these gaps may have a lot to do with the provision of fringe benefits in the Chinese
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system. Hence, these gaps confirmed the analysis in previous sections about the
inefficient provision of fringe benefits. 1! These productivity indexes also suggest that
there wouid be large efficiency gains during 1985 to 1987 if some resources could be
transferred from the low productivity state enterprises to high productivity collective
enterprises and the collective enterprises would be allowed to produce at an appropri-
ate factory scale.

When estimating the above TFP indexes for the two sectors, I have controlled
economies of scale and non-industrial investment. The TFP gaps may increase or
decrease by changing those assumptions about economies of scale and the use of
fringe benefits. { will do a few experddments of changing those assumptions to place
bounds on the productivity gaps. The productivity gaps wilt increase if the original
fixed capital data, which inclade non-industrial fixed capital, are used in the pooled
regression {see Data Appendix). The accumulated non-industrial capitai such as enter-
prise-owned housing certainly incurred an resource cost and was used more in the
state-owned enterprises. In the pooled regression. I only considered a proxy for the
current investrnent of non-industrial capital. By ignoring the accumulated non-indus-
trial fixed capital, I overestimated the productivity of state-owned enterprises. In
column (1) of Table 2, I list a regression including the non-industrial capital into the
capital variable. As a result, the productivity gaps between the state and collective
sectors become 38.5% in 1987 and 27.45 in 1983, an increase of about 3.7% in both
years from the primary estimation in Table 1. These gaps can be seen as the upper
bounds of the productivity difference.

The lower bounds for the productivity gaps can be obtained by assuming constant
return to scale and excluding fringe benefits capital and investment from the input set.
I will first estimate the productivity gaps assuming no economies of scale and then
estimate the lower bounds by excluding the nonindustrial investment in the peoled
regression in addition to assuming constant return to scale. Column (2) of Table 2
shows results from the regression which is otherwise the same as the pooled regres-
sion as in Table 1 but assuming constant return to scale for both city and firm size. In
this regression, the productivity gaps are 19.9% in 1987 and 9.5% in 1985. Both of
the gaps are about 14% lower than those measured from the regression including scale
terms in Table 1. Hence, the gaps are very sensitive to scale assumptions. In the
regression reported in column (3) of Table 2, I assume no infivence of non-industrial
investment on output (8 = 0), in addition to the assumption of constant return to
scale. In this experiment, the state sector’s advantages in factory scale and in the use
of non-industrial investment would count as if they were obtained from efficient use
of capital and labor with the same scale and equal use of non-industrial investment in
the two sectors. It turns out that the two sectors have still a productivity gap of 13.6%
in 1987 although the gap is only 2.3% in 1985 under these assumptions. These gaps
can be regarded as the lower bounds. Resnits in column (2) and (3) also show that by
ignoring non-industrial investment alone, the gaps in both years decrease about 6.5%.
Combining this 6.5% with the 3.7% difference accounted by the non-industrial fixed
capital, the fringe henefits factor makes about 10% difference on the estimated TFP
gaps between the state and collective sectors. According to these lower bounds of the
TFP gaps, in 1983, the productivity in the two sectors differed litter if economies of
scale and non-industrial capital and investment were ignored. The state-owned enter-
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TABLE 2
Experimental Estimates of Production Function for Chinese Cities
Pooling: State 85 & 87 and Collective 85 & 87

i1 f2) 3) tf)
If Including If Assuming It Assuming CRS and If Asswming
Non-Indusirial ~ Constant Return Ignoring Nonr-Indus. Kmemta
Coefficients of: Capiral o Svale Investmeni Funciion Form
log (K:L) 606 2603 630 1.197
{a} {13.43) (1412 (14.72) (3.80)
log (£) + log (L 'NFIRM) REL — — 054
{n =} 15.72) (7.07)
{log (KL — — - —.037
{B} (—1.93}
log (H. L) 034 039 — 033
{e} 414 (2.804 .10
HO .78 123 — 250
{-1.01) rL.eh (+.38)
587 =251 ~.126 —.063 —.246
(—3.54 (—L.51) {—.83) {—3.35)
585 -2 —.095 —.023 —.238
1=3.33) (—1.20) t—.32) (—3.30
C87 091 073 071 073
(2,532 (2.0% 12.07) 11.93)
Constant 1.65 2.62 258 434
(7.45) t8.17) 18.05) (.33
R? (adjusted) 634 627 617 637
Elasticitizs of: s C
Capital 606 603 630 338 639
Labor 438 358 370 316 Al6
Non-Pred. Invesument 054 039 — 033 {053
Scale 1.098 1 1 i.108  1.108
Substitution 1 1 1 182 rye
Producavity Gap in 1987 3B.5% 19.9% [3.6% 31.9%
Productivity Gap in 1983 274 9.5% 23% 23.8%

Source: Srnistical Yearbowk of Chinese Cities. 1986, 1958,
Note: Coefiictznis for province dummizs not reported: 1402 obzen ations for each regression.

prises had lower output elasticities of capital and {abor but used larger factory scale
and more non-industrial facilities such as enterprise-owned residential housing than
the collective enterprises. Hence, in 1985 the state sector could stili dominate the
economy under the discriminating policy of the Chinese government. However, in
1987, even if ignoring economies of scale and non-industriat capital and investment
in the measurement of productivity, there was still a 13.6% productivity gap between
the two sectors. Hence, in 1987, the state sector had to face competition from the
collective sector as the collective sector was growing rapidly in employment, output,
and productivity during 1985 to 1987.

Column (4) of Table 2 shows results from my last experimental regression. In this
experiment, I try to examine robustness of the pooled production function estimates to
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specification of the functional form. In the testing of functionat forms, I have rejected
the Kmenta function and selected the Cobb-Douglas for the pooled regression based
on testing results. However, since the state sector production function uses the Kmen-
ta form, it is interesting to see the measure of relative productivity from using the
Kmenta function form for the pooled regression.

The Kmenta function adds a square term B[log (K/L}]? to the Cobb-Douglas
function and allows for a non-unit elasticity of substitution. The added square term
wiil allow elasticities to change with the capital-labor ratios as can be seen from
forrmula (2) to (6). In the Cobb-Douglas function, elasticities are assumed to be the
same for the state and collective sectors. As discussed before, the ocutput elasticity of
each input can be regarded as the normalized factors’ contributions or importance and
are used as weights in computing the TFP index. Hence, in the Cobb-Douglas
regression, the state sector is assumed to use the same weights in measuring TFP as
the collective sector. The sector-year dummies (587, $83 and C§87) in the Cobb-
Douglas function then measure differences in total factor productivity with the as-
sumption that normalized factors” contributions and scale are the same in the two
sectors. However, when using the Kmenta function, the preductivity differences
measured by the sector-year dummies does not assume the same factors’ contributions
for the two sectors because of their different capital-labor ratios although it still
assumes equal scale and equal elasticity of non-indusirial investrnent. Hence, the
interpretations of the productivity indexes from the two regressions are a little
different.

In the regression reported in colurmmn (4) of Table 2, the F-Test of B = 0 for the
pooled regression including the square term B[log (K/L)]? can not be rejected at the
93% level. The square term causes only small changes in average elasticities and
relative productivity levels. As shown in the table. the productivity gaps measured
from the Kmenta functions are 31.9% in 1987 and 23.8% in 1985. Compared with the
34.8¢% and 23.7% measured from the Cobb-Douglas function. the gap in 1987 only
changed about 3% and the gap in 1983 hardly changed at all. I would conclude from
these comparisons that the Cobb-Douglas function estimates of the productivity dif-
ferences are robust to specifications of functienal forms.

However, the Kmenta specification gives smaller estimates of TFP gaps. The
smaller productivity gap estimates from the Kmenia regression can be explained
partly by the different elasticities or weights used for the two sectors in computing
TFP indexes. In column (4) of Table 2, [ have computed each sector’s elasticities from
its geometric mean value of the capital-labor ratio. The state sector’s elasticity of
capital is lower but its elasticity of labor is higher than those of the collective sector.
This implies that the weights or the normalized factors’ contributions of capitat and
labor are different for the two sectors. When measuring TFP differences from the
sector-year dummies in the Kmenta regression, the state sector 1s assumed o have a
smaller weight for capital and a larger weight for labor than the collective sector has.
These implicit assumptions about the weights for capital and capital will increase the
state sector’s TFP estimate and decrease collective sector TEP estimate because the
state sector has comparatively more capital than labor. Hence, the estimated TFP gaps
will narrow in the regressions allowing different elasticities for the two sectors.

Having compared the differences of productivity leveis in the state and collective
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sectors, I will now discuss allocative efficiency of the two sectors. The TFP indexes
measure how efficient enterprises use their inputs on average, assuming that all inputs
are being measured. Even if the productivity of each enterprise differs significantly
within the sector, it can still have high average productivity as long as a few enter-
prises in the sector perform good enough. In that case, the sector will have very poor
allocative efficiency since it could produce more if resowrces are reallocated from the
lower productivity enterprises to the high productivity enterprises. In the previous
sections, I have found that collective enterprises have much higher productivity than
the state enterprises. Hence, the allocative efficiency can be improved by transferring
resources from the state sector to the collective sector. Here, I will examine allocative
efficiency within each sector. With more market competition and easier flow of
materials between enterprises, the collective sector may have higher allocative efii-
ciency as well as high productivity than the state sector. In the study of allocative
efficiency, I will use the following indexes to measure productivity of the state and
collective sectors in each city:

State Sector’s Productivity of City { in Year ¢
TFP = exp(RS) (7)

Collective sector’s Productivity of City  in year ¢
TFP' = exp(R%Y) (8)

R;' and R{' in equation (7) and equation (8) are residuals for each city i in vear ¢
respectively of the state and collective sectors in the pooled Cobb-Douglas regression
in Table 1. The ceefficients of variation for TFP;* and TFP$' are measures of allocative
efficiency since they measure the degree of dispersion of productivity from the
average productivity of each sector in each year. These coefficients of variation are
687 and .691 for the state sector in 1987 and 1983. and .366 and .339 for the
collective sector in 1987 and 1985. Although cross-sectional differences such as
industrial composition, scale, investment etc., may explain some of the differences in
these coefficients of variations. They show at least qualitatively that the collective
sector had much better allocative efficiency than the state sector. During 19835 to
1987, the state sector did not significantly improve its allocative efficiency or produc-
tivity while the collective secior largely maintained its higher allocative efficiency
despite a rapid growth of its total factor preductivity at about 4.5% a year.

In the above discussions, I compared the efficiency of the state sector with that of
the collective sector. The city data also allows me to examine productivity differences
across regions. In the regressions, [ used 22 dummy variables to distinguish produc-
tivity levels in 23 regions listed in Table 3. These dumnmies are useful in reducing
biases of production function estimates from regional differences in addition to give
estimates of regional productivity indexes. The productivity indexes in Table 3 for
Chinese provinces or regions are computed from the pooled regression in Table 1. I
have normalized the indexes so that the average is 100. It is clear from the table that
the south-eastern provinces such as Jiangsu (TFP = 123), Zhejiang (TFP = 139) and
Guangdong (TFP = 126) have performed much better than other inland provinces.
These indexes capture recent developments as well as historical and geographical
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TABLE 3
Regional Prodoctivity Index

Province or Region Index
Nalional Average 100
Hebei. Betjing and Tianjing 108
Shanxi 79
Nel Mongeol 5
Liaoning 99
Hilin 100
Heilongjiang 81
Jiangsu and Shanghai 123
Zhejiang 139
Anhui 110
Fujian 119
Jangxi 104
Shandong 107
Henan 1oz
Hubei 91
Hunan 103
Guangdon 126
Guangxi ]
Sichuan 91
Guizhou 83
Yunnan 97
Xizang, Gansu. Qinghai and Ninxia 85
Shaanxi 84
Xinjiang 92

Soorce: Stalistical Yearbook of Chinese Cities, 1986, 1988,
Nater Ceefficicnts fur pnwinee dumnmies noe repaned: 1402
obzervations for each regression.

differences among the regions. In the history, the coastal cities such as Shanghai in the
eastern China have started industrialization earlier than the inland cities and the south
castern China has better soil and clime for the agricultural development. Recent
economic reforms with open-door policies also benefit the coastal cities the most,
particularly those cities close to Hongkong and Taiwan.

5. CONCLUSION

In this paper, I present a property rights analysis abeout the provision of fringe benefits
and the dilemma of managerial autonomy in the reforming Chinese industrial enter-
prises. The provision of fringe benefits such as employee subsidized housing has been
an important feature of Chinese enterprise system. Before recent reforms, because of
himited rnanagenal autonomy and extensive planning, the fringe benefits in Chinese
enterprises were quite limited. The reform have reduced planning and delegated more
economic control to managers. This have lessened planning inefficiency but led to
other problems such as the excessive expansion of fringe benefits in the state-owned
enterprises because of their high concentration of government ownership. The gov-
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emnment is ineffective in monitoring the state-owned enterprises under the partial
reforms because of the bureaucrats’ weak incentive and limited information as well as
a lack of functioning external monitoring institutions such as capital and labor mar-
kets. Hence, the state-owned enterprises wiil be less efficient in production than the
collective enterprises if adjusting for economies of scale and the use of fringe bene-
fits. These predictions have been confirmed by the evidence from a econometric
production function analysis of the cross-sectional city-level data on the Chinese
industrial enterprises in 1985 and 1987. Controlling for economies of scale and
current investment in fringe benefits, the state-owned enterprises have not only lower
output elasticities of capital and labor but also lower total factor productivity than the
collective enterprises. The estimated gaps of the Total Factor Preductivity adjusted for
economies of scale are 34.8% in 1987 and 23.7% in 1985. These gaps may reflect
inefficient use of all factors in the state-owned enterprises inctuding capital, Iabor,
fringe benefits, management etc. They may also reflect differences in industrial
composition and labor skill in the two sectors, among others. Other cross-sectional
differences may also account some of the TFP gaps. However, the ownership struc-
ture, which determined, among others, the forms of compensation in Chinese enter-
prises, seems a major cause for the efficiency gaps. During the period from 1985 to
1987, the state sector also maintained a stagnant TFP growth and low allocative
efficiency while the collective sector achieved a rapid growth of TFP and high
allocative efficiency. The analysis and evidence in this paper show that for the state-
owned enterprises, the limited partial reforms toward a market-oriented 2conomy
have given root to other problems such as the inefficient provision of fringe benefits
and have accomplished little in the late years of the decade-long reforms. However,
the reforms have facilitated the development of collectively owned enterprises which
demonstrated much greater efficiency than the state-owned enterprises in this period.
The paper also suggests that there were large efficiency gains during the period from
1985 to 1987 if state-owned enterprises could be reformed into collective-like enter-
prises. If future reforms would allow private and collective enterprises to develop
without severe discriminations, the Chinese industrial sector could likely achieve
rapid growth in productivity.

DATA APPENDIX

The data used in this section are taken from the Staristical Yearbook af Chinese Cities
(1986 and 1988). The ycarbook contains aggregate city level industrial data for all
Chinese cities. Data of 324 cities in 1985 and 382 in 1987 are used in this paper. For
each city, the yearbook reports statistical data separately for both the state-owned and
collectively owned industrial enterprises. Apart from some limitations of the city-
level data, such as a lack of information about industrial composition, the city-level
data do provide me with a comparable data set for studying differences between the
Chinese state and collective sectors.

In China, in addition to urban districts. each city government also administers
several rural counties around the city. My sample covers urban districts and excludes
rural counties. Hence, the recent rapid growth of rural enterprises, which consist
mainly of collectively owned small enterprises, is not considered in this paper.
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The data used in this paper cover industrial variables in the years 1985 and 1987.
1985 is the earliest year in which data are available for me and is the year the Chinese
industrial reform took effects all over the Chinese cities. The market-oriented eco-
nomic reforms started from the Chinese Communist Party’s Third Plenum of the
Eleventh Congress held in late 1978. These reforms took roots in the agricultural
sector by early 1982 when the CCP formally recognized the Household Responsibility
Systemn for the agricultural production in its celebrated No. 1 Central Committee
Document issued on January 1, 1982. In the industrial sector, reforms were slow and
in the nature of adjustment and experiment before 1984. 1984 could be seen as one
turning point for urban reforms. Encouraged by the success in the rural reform,
Chinese leaders Deng Xiao-ping and Zhao Zhi-yang decided to push forward the
urban reform. Several important reform policies were publicized in 1984, including
the decision to open 14 coastal cities to foreign investment (May 4, 1984), the move
to expand further managerial autonomy for the state-owned enterprises (May 10,
1984), and most importantly the publication of the “*CCP Central Committee’s Reso-
lution on Economic System Reform™ (October 20, 1984). It would be very useful if I
could obtain the same cross-sectional city-level data in the early 1980s for the state
and collective sectors separately. Then [ could also assess the impact of the policy
change during 1980 to 1984 on the performance of each sector. Since [ have only data
from 1985 to 1987, what I will examine here is the performance of each sector under
the partially reformed economic system. Before 1984, the state sector was severely
limited by the planning system compared with the collective sector. After 1988, the
Chinese economy suffered serious inflation and pelitical instability. The Chinese
government has intervened heavily in favor of the state sector since 1989. During the
pertod from 1984 to early 1988, the Chinese state-owned and collective enterprises
experienced a relatively stable economic environment characterized by extensive
managerial autonomy. Hence, the period from 1984 to 1987 in which data are avail-
able to me is suitable for a comparative study of the state and collective sectors.

Tabie A.1 gives a brief description of variables used in the following estimations.
In the staiistical yearbook, the production variables, such as value added (V) and net
fixed capital (K). are contained in a separate aggregate accounting report for those
industrial enterprises with independent accounting. The variables in this separate
accounting report are more accurate and consistent with each other since the coverage
of the enterprises in this report is clearly defined, and the enterprises covered by the
report are subject to regular auditing every year.

However, this accounting report does not report number of enterprises. T will use
the number of all industrial enterprises (NFIRM). which is recorded in the yearbook,
as a proxy for the more narrowly defined number of the industrial enterprises with
independent accounting, since I need such a variable to compute a measure of the
average firm size (L/NFIRM). This does not incur large errors under the Chinese
classification system. .

The accounting report does not have variables relating to fringe benefits. I found
one variable in the yearbook which can be used as a proxy for fringe benefits. That is
the current investment in noa-industrial fixed capital (H) in all enterprises (including
industrial and non-industrial enterprises). I will use this variable as a proxy for the
corresponding variable in the industrial sector. This variable (H) also has been re-
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TABLE A.1
Description of YVariables in City Data
v Value added of cach city in the industial sector covering enterprises with independent accounting;
Fransformad ino 19835 constant price and measured in Chinese currencey of 10,000 yuan.
L Number of cmployees of cach ciry imt he industrial sector covering enterprises with independent

accounting: £ is computed from the laber productivity variable (V/L) and value added variable (1)
of the same classificatin: Measured in 10,000 of persons.

K Net fixed eapital ineluding both productive and non-productive capital of each city in the industrial
sector covering eaterprises with independent accounting; Adjusted for non-production capital {sec
explanation on data section): Transformed into 1983 constant price and measured in Chinese
curreney of 10.000 yuan.

H Currcat investment of cach city on non-production fixed capital such as enterprise-owned housing in
all sectors; Transformed into 1985 constani price and measured in Chinese cugency of 10.000
yuan. .

HO Dummy vanable set to 1 if & = 0; There are total 70 observations with # = 0, all of them in

collective sector with 28 in 1985 and 42 in 1987,
NFIRM  Number of industrial enterprises in each ciry: Slightly different from the number of industrial
enterprises with independent accounting.

587 Dummy variable set to | if the observation is from state sector in 1987; There are 378 observations
with 587 = 1.

585 Dummy variable szt 1o 1 if the observation is from state sector in 1983; There are 322 observalions
with §85 = 1.

CB7 Dumsy variable set to 1 if the observation is from collective sector in 1987: There are 378

observations with 583 = 1.

12 dummy variables for Chinese provinces. Each province is given a dummy vanable except a few under-
developad provinces in western China: Beijing, Tianjing and Shanghai are included in their
neighbor provinces: See table 4. 10 for detail.

Source: Stanistical Yeurbook of Chinese Cities, 1986. 1938,
Nate: Ezch varable has dzta for state and collective seqiors in 1933 and 1957,

corded separately for the state and collective enterprises. Measured by the number of
employees, the industrial sector has almost 50% share of the total in all sectors.
Hence, investment in non-industrial capital in ali sectors (H) is highly correlated with
the corresponding variables covening the industrial sector alone. Although the vari-
able A as a proxy suffers from errors-in-variabies problems, 1 decided to use it since,
as I have discussed in Section 2 and 3, fringe benefits capital is an important element
in the operation of the Chinese industrial enterprises and A is the only variable in the
city data I can use to study the effects of fringe benefits expenditures on productivity.
Since the proxy inciudes the current investment in non-industrial fixed capital by non-
industrial as well as industrial enterprises, I should discount it to measure more
accurately the non-industrial investment in the industrial enterprises. However, I used
the original variable, which was inflated, becaunse what I really needed was a measure
of the fringe benefits capital, which was not available, instead of the non-industrial
investment. [ believe the inflated original variable (/) is closer in size to the level of
fringe benefits capital, although it is still inaccurate in terms of variation.

The original capital variable in the city data covers non-industrial fixed capitai as
well as production capital. It would be useful if the capital data could be separated
into industrial and non-industrial components. Then, the contributions by each com-
ponent of capital can be assessed separately. However, with the non-industrial and
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industrial fixed capital mixed together, I cannot estimate separately output elasticities
of industrial capital and non-industrial capital. What I can estimate using the city data
is output elasticity of entire capital including both industrial and non-industrial cap-
ital. As discussed in Section 2, the state-owned enterprises have more non-industrial
capital than the collective enterprises. In the following estimation, I will assume that
the ratio of non-industrial to industrial capital is stable and approximately the same
across cities for each sector. More specifically, I will assume the industrial capital of
the state sector is 80% of its entire capital and that of the collective sector is 85%. The
80% and 85% standards for the two sectors are based on analysis in Section 2 on
the capital composition using 1985 industrial survey data. Hence, I will regard the
estimated output elasticity of the adjusted capital as elasticity of industrial capitat. My
assumptions about the composition of capital in the city data are certainly subject to
errors-in-variables problems. Reducing the level of capital to its 80% or 85 is not
intended to comrect the errors-in-variables problems. However, the adjustment is
necessary for productivity index estimation. Without the adjustment, the levels of
capital stock for both sectors are inflated by the component of non-industrial capital.
Since the inflation of capital is larger in the state sector than in the collective sector,
using unadjusted capital data will underestimate the production efficiency of the state
sector relative to that of the collective sector.

All the variables in this sampie were recorded in current prices. To transform V, X,
and H into 1985 constant prices, I divide 1987 variables by two separate deflators for
the state and collective sectors respectively. The two deflators, 1.1075 for the state
and 1.0861 for the collective, are computed from the implicit price index for Gross
Industrial Qutput in the Statistical Yearbook of China (1987 and [988). The two
deflators derived indicate that the price of industrial outpui in the state sector has
increased about 11% from 1985 to 1987, which is about 2% more than in the
collective sector (about 9%) during the same period. I have used the two deflators for
output to deflate capital and housing investment as well since more precise price
indexes for capital and housing are not available.

The variables in 1985 and 1987 with constant price of 1985 are pooled into a
sample with 1402 observations after dropping 10 observations with incomplete data
or negative value added. Means of each variable are listed in Table A.2 for each
sector-year subsample and the whole sample. The average levels of value added,
capital, and labor of the cotlective sector in Chinese cities were about 22%, 124%, and
649 respectively of those of the state sector in 1985. These number changed to 26,
14% and 51% in 1987 indicating increases of collective sector’s share in output and
capital and decrease of its share in labor. The investment in non-industrial capital by
the collective sector was about 5% of that by the state sector. Divided by number of
employees in each sector, the number decreases to less than 2%%. The pattern of non-
industrial investment did not change much between 1985 and 1987 and was consistent
with the finding in Section 2 about the pattern of capital composition of the two
sectors. The average size of state-owned enterprises was about 70 employees and that
of collective enterprises about 15. The capital-labor ratio of the state sector was about
4 tmes of the ratio of the collective sector. With a higher capital-fabor ratio, larger
factory scale and more non-industrial investment, the state sector’s Iabor productivity
was abouwt 3 times of that in the collective sector in 1985 and about 2 times in 1987.
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TABLE A.2
AMeans of Variables in City Data

Pooled State 83 Sture 87 Collective 83 Collecitve 87
Variaghle Sample Subsample Subsample Subsample Subsample

1402 abs 322 ubs 378 obs 324 obs 378 abs
v 30,109 49,513 +7.387 10,905 12.539
K 35.858 67.892 73.118 7.823 10,323
L 6.35 8.01 8.19 511 4.13
H 6,193 12,336 11.333 610 606
NFIRM 231 115 115 337 356
Vil 3,773 5.131 5.489 1.790 2,608
KiL 5.357 8.0 9.410 1.695 RAVA N
Hil 926 1.949 1.466 146 181
log (L) 96 1.32 .24 73 .55
log (Vil) 7.99 8.35 8.39 7.38 1.79
log (K'L) 8.28 8.90 9.01 1.31 784
log (H/L} 548 7.06 6.80 3.88 412

Source: Staristical Yearbook of Chinese Chiies, 1986, 1988,
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NOTES

I. See Byrd (1987) for discussions about the contribution of the dual-allocation system on
the market-oriented reforms.

2. See Wu and Zhao (1987) for discussions about the problems associated with the dual-
allocation system.

3. The literature of the modem theory of the firm staried with Coase (1937) and was further
developed by Alchian and Demsetz (1972), Jensen and Meckling (1976). Klein, Craw-
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ford. and Alchian (1978). Fama and Jensen (1983), Klein (1983), Demsetz and Lehn
(1983). Williamsen ¢1985). and Alchian and Woodward (1988} among others. Komai
(1980. 1983, 1986ab. and 1990ab) discussed institutions and reforms of Socialist
economy.

4. However. if stakeholders are included as owners of the corporation, their ownership
claims cannot be classified as cxplicit monetary claims. The stakeholder’s implicit claims
will not necessarily grow at the sume rate as sharcholders’ claims. See Comnell and Shapiro
(1987).

5. For early literature on economeltric estimation of the production function using cross-
sactional data, see Griliches and Ringstad (1971).

6. This formula does not apply to translog function. Since translog function is not homothetic
function. the standard measure of scale elasticity of homothetic function does not apply.

7. This formula does not apply to translog function.

8. Using Shanghai's industrial data by industry and ownership. I find that the collective
sector has indeed concentrated in the lubor-intensive industries.

9. Results of standard specification tests for functional forms can be found in Xiao {1990b).
For spuace limitation, they are omitted in this paper. However. 1 report estimates from
aliernative functional specification in Table 2.

10. The elasticitics of the statc secior are computed from the geometric mezans of its capital-
lzbor ratio since, unlike the elasticities in the coliective sector which do aot change with
the capital-labor ratios, they will change with the capital-lubor ratios becuuse of the
Kmenta production function form.

11. Since the variable of investment in non-production fixed capital in this paper is not a very
good proxy for fringe benefits provision, [ also report the regression without this variable
in Table 2. The very limited city-level data prevent me from exploring other specifications
concerning the fringe benefits issue. However, Xizo (1990a) formalized the institution of
fringe benefits provision in Chinese entcrprises and explored further the evidence using
much detailed firm-level data from 1985 PRC industrial survey.
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