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Abstract

China’s State-Owned Enterprises (SOEs), known ffesfrom an over-manning problem, have decreased their
number of employees recently. Did China’s reform begin to tefkeceand SOEs speed up their employment
adjustment? According to a generalized method of moments estimate using panel data of China’s provinces from
1992 to 2002, their speed of employment adjustment did not change significantly. It seems that the employment
decrease was due mainly to a decrease in the number of SOEs and that SOEs themselves were not successful in
reducing their redundant labor force.

[. Introduction

Before China’s government seriously introduced Ownership System Reform (corporatization or privatization of
China’s State-Owned Enterprises [SOES]) in 1997, reform had focused mainly on how the autonomous management
of SOEs under the government ownership was realized [Marukawa 2002a]. Throughout the reform, SOEs’ managers
have obtained the decision rights for the managentéatyd many researchers have observed that the Total Factor
Productivity (TFP) of SOEs increased from 1978 to middle of the 1990s [Liu 1999; Nakagane 1999].

Nevertheless, since the 1990s, SOEs hatkesed from an over manning problem [Chen and Hashiguchi 2004;
Dong and Putterman 2003; Marukawa 2002b, p. 94; Hao 1999, p. 34]. According to considerable questionnaire
research for SOEsS’ management, a major cause of the problem is quite likely the fact that SOESs’ managers have
rarely exercised the right of autonomous management, in particular the personnel and employment decisions and
the veto over the government allocations, although these rights were formally given the manager since Some of
Provision about the State-Owned Industry Enterprises’ Management Autonomy in 1979 [Nakagane 1999, p. 244;
Hao 1999, p. 34]. While the productivity of SOEs has somewhat increased as a result of the reform, the intervention
of the government in the managers’ decision still exits; we believe that this intervention has prevented the SOEs
from adequately adjusting the number of their employees.

In recent years, however, the number of SOEs’ employees has been decreasing. As Figure 1 indicates, macroe-
conomic data of SOEs’ employed have shown a sharp decrease since 1995. It seems that SOEs no longer have the
power to absorb employees, which may be connected to the problem of urban unemployment.

There are two probable main factors in the decrease of employees. The first is the decrease in the number of
SOEs. As Figure 1 indicates, the number of SOEs has certainly decreased since the middle of the 1990s. Although

intensifying the competition between SOEs and other ownership firms may account as the reason for decreasing the

*Graduate School of International Cooperation Studies, Kobe University
DFor the details of the structure of SOEs’ autonomy and changes in the system, refer to Nakagane (1999, p. 266).



Figure 1: SOEs’ Number of Employees and Enterprises
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number of SOEs, there may be another important reason as follows: since the reform of SOEs has taken place in
earnest after 1997, many medium and small SOEs have corporatized or privatized, and then, these SOEs’ data have
been included in the non-SOEs category.

The second factor leading to a decrease in employees is a speeding up in their employment adjustment due to the
reform since 1995. Assuming that, since 1997, government intervention in the employment adjustment has tended to
weaken due to proceeding the reform, the adjustment speed of redundant labor has occurred quickly. The speeding
up in their employment adjustment should have contributed to a decrease in SOEs’ employees.

To verify whether the second factor is plausible by using descriptive statistics iffisaltithat the employment
adjustment speed is usually estimated. Zheng (2001) estimated employment adjustment speed using panel data of
SOEs and the other ownership enterprises from 1986 to 1990; the empirical results showed that SOEs’ employment
adjustment speed was slower than that of the other ownership enterprises.

This paper attempts to estimate the employment adjustment speed using panel data of China’s 30 provinces
from 1992 to 2002 and to verify whether SOEs sped up their employment adjustment. The remainder of this paper
is organized as follows. Section Il contains the explanation of the model for estimating the adjustment speed. In
Section 11, we show the estimation method and describe the data set, and the empirical results are presented and

discussed. According to our empirical results, the estimate of the adjustment speed parameter indicates an increase,

2)Yano (1999) tried to estimate the employment adjustment cost using panel data of SOEs in Shanghai and Beijing from 1990 to 1994, and
they showed that the cost of SOEs was small enough compared with the one of Japanese enterprises. But since hidlieree|fiomi our
model, we cannot directly compare these empirical results.



however, the increase is not statistically significant, and hence we cannot say that changes in the adjustment speed

contribute to the reduction of the SOEs’ employment.

[I. The Model

We assume that a representative SOE is involved in productive activity using labor and capital stock, and their

production function is given by the CES function as follows:

F@-oLr|” (1)
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wherei andt denote region and time, 6, p andmare parameters; ang ande;; are random variableg; represents
regional variety, e.g., the fllerence in productiveficiency, anck;; represents the technology shock.
We define the profit of SOE at the peribds follows:

mit = Pit Yie — Wit Lt (2

wherer, Yi, pi andw; are profit, output, the price of productive goods and wage rates. Assuming that the SOE is
not a price taker, its necessary employmento maximize their profit is derived from the first order condition, that
is
* o Wit d * %a’ _D.ﬁ(”v_,_s.)
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whereo = 1/(1 + p). Y; is the output to maximize the profit, and it is obtainedjfis used for productior?)

Taking a logarithm to both side of Equation (3) and arranging these parameters, we obtain the following equation:
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where In represents the natural logarithm and
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However, SOEs do not necessarily empldyfor production because, as mentioned at Section |, it is quite likely that
the government intervention in SOE management prevents the optimal empldym#rereby making a dierence
between actual employmebj andL;;. We then propose the partial adjustments betwaeandL:

(InLit = InLi 1) = y (InLg — InLi-1) 5)

O<y<1.

3We can represertt; andY; as follows:
Li; = f(pit, Wit, Kit-1)
Yi = o(Lip)
= g(pit, Wit, Kit-1)-
In this paper, to deletK;:_1, we change this representation to the following:
Li = f(pie. Wi, Yip)-
Thus,Y;; is not an exogenous variable but an endogenous one.



wherey is the parameter of the adjustment speed. fldenotes that ag — 1, the faster the speed, andyas» 0,
the slower the speed. Equation (5) indicates that the SOE makes a partial adjustment to the actual employment
toward the optimal one, and the adjustment goes on by the rate #d.00

Substituting Equation (5) for (4) and arranging the parameter and variables, we obtain the following:

InLit = yc—yoln (\%) +yadnYi + (1 - y)InLi1 + yBui + yBeir
it
6
W, (6)
=6+ 61In (—) + 6oInYit + 93InLi,t_1 +Vi+ N -
it
Taking first order dierence, we obtain Equation (7):
Wit .
AlnLi = 61Aln (p—) + 62AINY; + G3AINL -1 + Anie (7
it

wherey = 1-6.

In the following part of this paper, we attempt to estimatesing Equation (7) and to test statistically whether
they changes or not. When we proceed to the estimation problem, we need to note that, in ourAimeis
unobservable andInY;; andAlnL;;_; contain an endogenous problem, being likely to have correlations with the
error termAn;;. We then have adopted the Generalized Method of Moments (GMM) as the estimation method to

obtain consistent estimate®.

[1l. Estimation
A. GMM

For the sake of simplicity of presentation, we now provide a general formulation of Equation (7) as follows:
Vi = Xj 0 + U (i=1,2,...,N) (8)

wherey; is the (T — 2) x 1 vector of the dependent variabteis theK x 1 codficient vectory; is the T — 2) x 1
vector of the error term¥; is the T — 2) x K matrix of the regressord. is the length of time series data available,
andN is the sample size of cross section d&ta.

We assume thdt; (> K;) x 1 vectors of instrumental variableg (t = 3,4,...T) are available, whose variables

do not correlate with the error term but with regressors, and can be represented as a following diagonal matrix:

zz 0 O ... O
0O zo O ... O
Zi’: 0 0 zs ... 0
0O 0 O ... zr

4A kind of Equation (7), in which the lag of dependent variables is included in the independent variables, is called the dynamic model. When
the model is estimated using panel data, the least squares methods (OLS and LSDV), in general, do not lead to consistent estimators. Arellano
and Bond (1991) proposed one method, which exploits the GMM procedure, to obtain consistent estimator. We adopt their method. For the
endogenous problem of the models, refer to Baltagi (2001, chap. 8), Nickell (1981) and Hsiao (2003).

5)Since the regressors of Equation (7) contain the fif§edince of the dependent variable at the peried, the sample size of time series is
T — 2 if the length of time series availableTs



Multiplying both sides of Equation (8) ¥ from the left side and operating its mathematical expectation, orthogo-

nality conditions are given by
E@Z{u) = E[Z{(yi - X;6)] = 0. -

To estimate consistent estimators, applying the Method of Moments (MM) to the above model amounts to using the

sample analogue of Equation (9), that is its sample mean:
1 N _, "
N D Zilyi-Xif)=o. (10)

In our model, however, we cannot in general choose@satisfy Equation (10) because the number of equations
%L is more than of unknown parametér The extended MM to cover the problem is the Generalized Method of
Moments (GMM).

To obtain thed, we define &L, x L, positive definite matrixV/, which is often called the weighting matrix,

and the quadratic form as follows:

m&wh{%ETZKm—ma}w[%ifzﬂm_m@

and then, thé minimizing the quadratic form is the GMM estimator.

Whereas consistency of the GMM estimator is ensured under usual assumpiibissbsitive definite at least,
the extent of the asymptotic variance of the estimator depends on Mhiskthosen. Hansen (1982) showed that the
minimized asymptotic variance of the GMM estimator is obtained by using the inverse of the consistent estimator of

S = E(Z{u;ju{Z;) as the weighting matrix; that is, if replacivy by

[ (Z Z/00Z; )] : (11)
then the GMM estimato# minimizing its asymptotic variance is obtained. The estimator, usually calleditbiest

GMM estimator, is obtained by the following procedure:

1. As Equation (11) obviously indicates, to obt&n', we need to estimatg = y; — X;6, in other words, to estimate
6 with consistency. For this purpose, we first estimate a GMM estimagieusfng aW which is available
in an arbitrary symmetric and positive definite matrix. But if it is possible to assumeyithsgtisfies some

conditions such as

E@i1Zi)=0
oy _ o (k=9 (12)
E(Ult Mis | ZI) = {On (t + S) s
we obtain

E(Z{uiu/Z;) = EZ{ Ani A; Z;)
= 02E(Z{HZ))



whereH is (T — 2) x (T — 2) matrix

2 -1 0 ... 0 O

-1 2 -1 ... 0 O

o -1 2 ... 0 O
H:

o o o .. 2 -1

o o o .. -1 2

and the GMM estimator satisfied the above assumptions does not depeﬁuﬂ-(nyéshi 2000, p. 226]. These

facts enable us to obtain
R 1 -1
S1=(N Zi z;Hzi) (13)

without estimatingy; or 6 in advance and to estimate th@e&ent GMM estimator. The resulting estimator is

called Arellano and Bond's 1-step GMM estimator [Arellano and Bond 1991].

2. Although Arellano and Bond’s method provides just a 1-step procedure to est#intiteir method requires
somewhat strong assumptions. An alternative to avoid these assumptions is to exploit their 1-step consistent

estimator or the residual as preliminary estimators for constru&itg
A 1 ON_,. ., -1
S_l = (N Zi Zi’uiuiZi) , (14)

and to estimate theffécientd using Equation (14) as the weighting matrix. This estimator is usually called the

2-step GMM estimator. We adopt this estimator in this pafer.

B. Data

The required data for estimating Equation (7) is employnhgnthe nominal wage rate;, the price of value-added
pit, the optimal output;;, and the instrumental variable data These above data are described as follds.
Employment_; was obtained as the number of B@nd Workers at the year-end taken from the SOEs’ industry
sector ofChina Labor Statistical Year Book. The nominal wage rate; was obtained by dividing total wages by
Lit, both of which were taken from th@hina Labor Statistical Year BodRinceY; is unobservable, we exploited
real value-added;; instead, which was computed by dividing the nominal value-added to its deffatamas taken
from SOESs’ industry sector contained@hina Statistical Year Booknd each province’s year book. Since nominal
value added in Hubei from 1999 to 2002 and in Ningxia from 1998 to 1999 was not available for SOEs’ but only
for State-owned and State-controlled Enterprises (SSEs)’, we derived SOEs’ nominal value added for both regions
from the following calculations:
PY:% = PY;x (POPY/PO™ i = Hubei, Ningxia

S)Note that the 1-step and 2-step GMM estimator are asymptotically equivalent if the assumptions of Equation (12) are true.

7Since 1998, data of SOEs contairiedustry section ofChina Statistical Year Bookas changed into State-owned and State-controlled
Enterprises (SSEs), whose new classification contains both SOEs (100% state ownership) and state-holding enterprises. To keep continuity of
data from 1992 to 2002, we exploit only SOEs’ data using not &tétistical Year Bookut also each provinceStatistical Year BoakThe
industry section includes Mining and Quarry, Manufacturing, and Production and Distribution of Electricity, Gas, and Power.

8)staf and Workers is defined as follows: persons working in, and receiving payment from units of state ownership, collective ownership, joint

ownership, share holding ownership, foreign ownership, ownership by entrepreneurs from Hong Kong, Macao, and Taiwan, and other types of
ownership and theirféliated units [China Labor Statistical Year Book 200g. 651].




Table 1: Unit Root Test

Zivar Wipar L° L' L°
An(We/pr) -190.72%* -518" 22 1 7
AlnYj; -1301"* -886"* 20 6 4
AlnLj g -6.39"* -338" 29 O 1

Note: Wipar is based on the average of augmented Dickey-
Fuller statistics computed for eadh Zg, is based on
Dickey-Fuller statistics (not allowing for serial correlation
of &, i.e.,6; = 0, for all j) computed for each Both W,

and Zg,,, are normalized by a mean and variance shown by
Im, Pesaran and Shin (2003, Table 1 and 3) and using the
following model:

Pi
AYit = 6iYig-1 + i + Zj=0 0 AYir—j + &t

These statistics converge i(0.1) under the null hypothe-
sis: 6; = 0. The lag lengthp; is decided by the rule, that

is, starting fromp; = 2, if the last lag is significant at the
10% significance level, we choose the lag length.L* and

L2 are the number of regions and the subscript means the
decidedp; based on thérule. *** denotes 1% significance.
For unit root tests in panel data, refer to Im, Pesaran and Shin
(2003).

wherePY°® and PYg*¢ are the nominal value added of SOEs and STEXP® and PO;*°is the nominal industrial
output, respectively. In addition, since nominal value added of Guangxi in 2000 and of Yunnan in 2002 was also not
available, we supplemented it with linear approximation.
Although py is usually constructed as value added deflator, the deflator classified in the SOE’s industry sector
and by region is not available. As an alternative, we have adopted a deflator such as
IGAAAG

- d d
(PYigs/ Yoo

it

WherePYifnd and Yif"d are nominal and real value-added of the secondary industry (Indasfignstruction) for
regioni, andp; og = 1.
As for the choice of instrumental variablgg following Arellano and Bond (1991), we used all the available lag

variables of each regressor to which the error term dose not seem to cofPdlzejs

Wi1 Wi2
Z.=|In|—], In| ==, InYi1, InL;
'3 [ (pil) (piz) " Il]

z,= [In (E) In(Wiz), In (%) InYi1, InY;o, InL;q, InLiz]

Pi1 E Piz
W, W, WiT_

Z = [In (—'1) In(—'z), In( LT l), InYi1, InYiz, ..., InY;1_2, InLiz, InLip, ..., INLi7_a|.
Pi1 Pi2 PiT-1

Our sample size of cross section is 30 provinces (except Chongqging) and time series is available from 1992 to

2002. Therefore, the total sample sizéNis= 30 andT — 2 = 9.
9For the way of choosing the instrumental variables, refer to Baltagi (2001, pp. 131-135).




Table 2: Estimation Results

1994-1997 1998-2002
Estimates S.E. Estimates S.E.
Aln(wit / pit) -0.255  Q04*(0.15%) -2.872  Q32**(0.50"*)
AlnYj, 0.052 Q02* (0.11) 0.153 002*(0.04**)
AlnLjt_g 0.818 Q06%*(0.26*) 0.589 Q04**(0.07)
y 0.182 - 0411 -
J statistics 167 (1380.09)
my, statistics -1.67 (010)
N, T-2 N:30,T-2:9

Note: S.E. is the standard error and the value of parentheses is the standard error of
1-step GMM estimator. ***, ** * mean 1% , 5% and, 10% significance, respectively.
The parenthesized value dbtatistics, which is asymptotically distributed@$z. L. —

K), is the degree of freedom ampdvalue. The parenthesized valuenof statistics isp

value. m, statistics is for the test of second-order serial correlation, follow((@ 1)
asymptotically under the null hypothesis; there is no second-order serial correlation
[Arellano 2003, p. 121].

C. Unit Root Test

To apply the GMM procedure to our model, the data must follow the stationary process. Before proceeding with the
estimation, we carried out unit root tests. Because our sample size for time series direction is small, we have adopted
a unit root test using panel data proposed by Im, Pesaran and Shin (2003). The test result is shown irzgable 1.
statistics converge tN(0, 1) under the null abl — o for a fixed T although it does not allow for serial correlation,
whereasW,r Statistics allow for serial correlation and converge\ti@®, 1) under the null all — c andT —

[Im, Pesaran and Shin 2003, p. 69]. As a result of the test, the null hypothesis, which states unit roots exist for all

is rejected for all variables?)

D. The Speed of Employment Adjustment

Table 2 shows the estimation results. To allow the paranteter(64, 62, 63)’ to change between 1994-1997 and
1998-2002, we divide it into two part8:= (9{, 9;, 0;, 65,65, 63)" where subscript ands denote the former (1994—
97) and latter (1998-02 ) parameter. We used the 2-step GMM procedure to obtdiici@mteand consistent
estimator with few assumptions, although it is pointed out in the econometric literature that the asymptotic standard
errors associated with the procedure have a downward finite-sample bias [Arellano and Bond 1991, pp. 285-291].
Allowing for the bias, we carried out hypothesis tests for parameter using the standard errors obtained in 1-step
GMM procedure.

As Table 2 indicates, all the parameter estimates are significant at the 1% or 5% level except the parameter of
AlnYj; (1994-1997), and the signs are valid in economic theory. @talue ofJ statistics, which is for Hansen'’s
test of overidentifying restrictions [Hansen 1982], is 9%. Thus, specification errors of our model are not detected
at the 5% critical value. The value ofm statistics, which is for the test of second-order serial correlation, is 10%;

therefore, the null hypothesis that there is no second-order serial correlation is not rejected at 5% critical value.

10ONote that because the alternative hypothesis of the test states that at least one of the cross section series is stationarg, kel,H
rejecting the null does not necessarily deduce that unit roots does not exitifor all



Table 3: Wald Test

Null hypothesis Wald statistics
eji = 65,0y = 65,05 =63 26.98(3)"

eJf =65 24.07(1)*

9% =65 0.69(1)

05 = 63 0.67(1)

of =08 11.09(1)**

Note: Wald statistics are asymptotically dis-
tributed asy? with the degrees of freedom

(=the number of restrictions). The value in

parentheses is the degree of freedom. ***
means 1% significant. The standard errors
computed by the 1-step GMM procedure is
used for calculating the test statistics.

Parameter estimates ¢f 6, andg, are 0.182 in 1994-1997 and 0.411 in 1997-2002, -0.255 and -2.872, and
0.052 and 0.153, respectively. It seems that all the parameter estimates increase in the latter half of the sample
period. To test whether the change of the parameter is statistically significant, we carry out the Wald test. The result
are shown in Table 3. The null hypothesis of the 1st and 2nd row in Table 3 is rejected at the 1% significance level,
and that of the 3rd and 4th row is not rejected; hence, we cannot say that the estimates of the elasticity of production
6, and the adjustment parametgr= 1 — y change significantly.

As for the increase in the price elasticity, it is likely to be a sign of changing production technology of SOEs.

As Equation (6) shows}; consists of two parts: the adjustment parametand the elasticity of substitution for
production functiorr, and, as the Wald test shows, the null hypothesis frejected at the 1% level, showing the
significant change af. Hence, the increase in price elasticity results mainly from the change'éf

These empirical results lead us to the conclusion that the cause of the decrease in SOESs’ employees is not due
to the speeding up of their employment adjustment, but mainly to the reduction in the number of SOEs. Since the
1990’s, having adopted Ownership System Reform, the reform of SOEs has proceeded to such an extent that the the
government has finally allowed corporatization or privatization of SOEs. However, the SOEs, the enterprises owned
solely by the state, did not receive the rippléeet of the reform, and we thereby believe that their employment
adjustment did not speed up. Although the SOEs may improve their productivity to some degree due to the reform,
it seems that the government intervention in the SOES’ decisions, especially related to employment and displacement
(layoff) associated with social stability, has remained considerable and thatfiicsildito weaken the intervention

as long as there is government ownership.

V. Conclusion

We attempt to estimate the employment adjustment speed of China’s SOEs using panel data and to verify whether
SOEs sped up their employment adjustment. According to our empirical results, there is no statistical evidence that

the speed changed significantly from 1994 to 2002; hence, we can say that the decrease in SOES’ employment was

The increase in price elasticity may also imply hardening of the budget constraint pointed out by Kornai (1984, pp. 50-58).



caused mainly by reducing the number of SOEs.

Having seriously proceeded with the Ownership System Reform since 1997, state-controlled enterprises, which
are owned not only by government but also others, have been increasing. Our empirical results show that, even
with SOEs’ reform, it is dificult to speed up their employment adjustment as long as the ownership remains with
the Chinese government only; in other words, if the Ownership System Reform should proceed and be involved in
changing the ownership system, it would be expected that the reform would contribute to weakening the government
intervention, thereby making an smooth employment adjustment. However, whether reforming the ownership system
after 1997 has actually contributed toward a smooth adjustment or not is open to discussion. Although we could not

analyze the topic in this paper, it is one of the issues that we should further investigate in the future.

10
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