Township and Village Enterprises in China

XIAOLAN FU and V.N. BALASUBRAMANYAM

Township and Village Enterprises (TVEs) have played a significant
role in the growth of the Chinese economy since the economiic
reforns of 1978. This article analyses the productive efficiency of
a cross-section of TVEs in the nu‘.'mgh('uu'ing sector. TVEs are
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II. CHARACTERISTICS OF TVES

TVEs are economic units which are either collectively owned by local
residents in the rural areas of China 2r mainly owned and controlled by the
peasants.” The broad concept of TVEs includes, in addition to the
collectively-owned enterprises, other rural non-state enterprises such as the
enterprises owned and run by individual peasants (Appendix 1)." The share
ol the privately-owned enterprises in total industrial output of TVEs as a
whole has increased in the late 1990s from 33 per cent in 1995 (o 54 per cent
in 1999, The collectively-owned township and village enterprises, however,
continue to attract attention because of their unique characteristics and their
rapid growth in the past two decades. This study is confined to an analysis
of the productive efficiency of the collectively-owned TVEs.

The industrial value-added of TVEs reached RMB 1881 billion
(US$227 billion) in 2000, accounting for 47 per cent of China’s total
industrial output. They employ a total of 127 million people, accounting for
I8 per cent of the total labour force ol the country and 25 per cent of the
rural labour force. In the year 1999 their exports reached US$94 bhillion,
accounting for 48 per cent of the country’s total exports. The average annual
real growth rate of their exports over the ten-year period 1988-99 was as
high as 28 per cent, exceeding that of China’s total exports at around 13 per
cent over the same period. The composition of their exports has shifted over
the years from primary and unskilled labour-intensive products towards
relatively skilled labour-intensive products.” TVEs have experienced faster
productivity growth than SOEs based on a low starting point since the
reforms in 1978 |Jefferson et al., 1992 Woo er al. 1993; Weitzman and Xu,
1994 Zheng et al., 1998], while SOEs revealed some catch up in efficiency
tn the late 1990s |Zhang et al., 2001].

Collectively-owned TWE« (eshikic o~ nanmber et Gdigtieatie=
characteristics: they are publicly owned but market-orientated: they are
sl i sizes enjoy o high degree ot autonomy of operations: they are much
more outward-orientated than SOEs: they are subject o hard budgect
constraints ¢ Fable Do In general collectively owned TV Es are the property
ol Tocal residents, but rights of ownership on thewr behalt s exercised by the

town and village governments, The profics of TV
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managers. Managerial remuneration systems of TVEs have evolved over
the years, changing from the fixed wage contract to profit sharing contracts
and fixed payment schemes, which are essentially lease agreements.

The remuneration of workers as opposed to managers in most TVEs is
tied to performance. Workers are mostly paid by piece rates. TVEs are able
to acquire high quality engineers because their salaries and wage payments
methods are tied to performance. TVEs also enjoy a high degree of freedom

in their management of labour. They can recruit and lay off workers
depending on demand conditions for their output. The average skill level of
employees, however, is relatively low in the TVE sector. Most di the
workers are from the countryside with very little training and skills.

Most TVEs have positioned their business in areas with severe shortages
of output or where SOEs have been weak. They have taken advantage of
China’s endowments of cheap labour and specialised in the production of
labour or resource-intensive products such as textiles, clothing, food
processing, and toys Wlth the gradual opening up of the economy, TVEs
have also attractes+ho,
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I1I. PRODUCTIVE EFFICIENCY OF TVES

A. Methods of Estimation

There are three principal approaches to the measurement of productive
efficiency: ratio analysis such as labour productivity and capital
productivity, econometric approach such as the stochastic frontier model,
and programming approach such as the data envelopment analysis. Total
factor productivity (TFP) provides a comprehensive guide to efficiency than
partial productivity. It takes into account the contribution of factors, other
than raw labour and capital, such as managerial skills and technical know-
how. A Solow-type TFP index based on the Cobb-Douglas production
function with constant returns to scale is as follows [Good et al., 1997]:

TFP =Y/ (L*Kl-%)

where TFP = total factor productivity, Y= value-added, L = labour, K =
capital. At cost-minimising levels of inputs, o denotes the share of labour in
total output and 1- o denotes the share of capital in total output. However,
estimation of TEP is subject to several well-known problems.

In the programming approach, for a sample of n firms, if X and Y are the
observations on inputs and outputs, assuming variable returns to scale, the
firm’s efficiency score, 6, is the solution to the linear programme problem:

Ming ;0
st. By —XA>0
-yi+YA>0
Ai=0
A =1 i=1,....;

where 6 is a scalar and A is a nx1 vector of constants. The efficiency score
ranges from O to 1. If 8, = I, the kth decision making unit (DMU) is deemed
to be technically efficient.

The strength of the programming approach lies not only in its lack of
parameterisation, but also in that no assumptions are made about the form
of the production function. Instead, a best-practice function is built
empirically from observed inputs and outputs. The main shortcoming of this
technique is that there is no provision for statistical noise or measurement
error in the model [Greene, 1997, Norman and Stoker, 1991]. The
econometric approach, however, has its main advantage in that
measurement error can be minimised and hypotheses can be tested with

O | T uun. S [ MY S, v
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B. Data and Results

The data used for estimation of various efficiency indicators are taken from
“The Third National Industrial Census of China® for 179 industries in both
TVE and SOE sectors in the year 1995. The data envelopment analysis

annraoach pmnlove valne-added in enrrent nricec ac the meacure af ant

; ong with comparable estimates for SOEs
(Figare 1). In the year 1993 the average technical efficiency score for TVEs
was 85 per cent higher than that for comparable SOEs. Six industries are
found to be technically efficient, including one SOE industry and five TVE
industries. TVEs" total factor productivity (TFP) was 74 per cent higher
than that for SOEs.” These estimates of TFP are consistent with those
reported in previous studies [Zheng et al., 1998; Jefferson, 1999]. All the
other indicators including capital productivity, labour productivity and
social efficiency index attest to the relative superior efficiency of TVEs. The
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TABLE 3
PERFORMANCE OF TVEs, SECTORAL ANALYSIS, 1995

SOE=1.00

Industry! Technical  Total Value- Value- fage Output/  Capital
efficiency  factor added per  added > firm labour
producti- fixed per ratio

vity assels worker

Machinery equipment 3.2 9.53 _1.92 (.85  0.32 (.70
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their observed superior productive efficiency [Grossman and Helpman,
1990; Egan and Mody, 1992; Balasubramnavam et al., 1996; Clerides,
1998]. It could, however, be argued that it is only the relatively efficient
firms which enter the world markets. The causation is from efficiency to
exports and not the other way round |Henriques and Sadorsky, 1996;
Yamada, 1998; Bernard and Jensen 1999; Aw et al., 2000]. Whilst there is
no firm statistical evidence to support either of these contentions, the fact
remains that exposure of TVEs to international competition has been to their
advantage. In addition, the sizeable volumes of FDI that TVEs have
attracted may also serve as efficient conduits for the transmission of
technology and managerial know-how.
Sueldl other factors besides their outward-orientation could be
tured to have played a role in the observed superior productive
of TVEs. We di some of these factors prior to subjecting
them to a rigorous statistical test.
Management is one of the major factors which contributes to productive
tency. Efficient management serves to minimise costs of production,
reduce transaction costs within firms, improves product quality and efficient
utilisation of resources. However, when managers are not responsible for
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evidence has been provided in favour of one system or the other |Byrnes et
al., 1986; Ferrier, 1993].

TVEs in China, however, fit none of the commonly observed patterns of
ownership and management. TVEs are nominally owned by the local
residents, but controlled, managed and supported by the local governments
and they respond to market forces. Their ownership is similar to that of
SOEs to the extent that they are all publicly owned. Such public ownership
mav aravide some institutional advantages over privae s solvine e

aocney problemy | Boveles aned Dore. YO Also. the assicnment ol properiy
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institutional constraints [ licorg and Wepie, 7999 Wertzman and 3 f U]

thoush argue that the demographie stabihity of China’s rural communities

and the Confuctan tradinon have promoted the emergence of a co-operative

culture, which renders well-detmed private property nighis unnecessary fan
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sovernment level may not be entirely without the sort of problems
posed by contral covernment ownershup | Sachs auned Woo, 1997
Althouch they are both publicly owned. the munsgement sivie of TVEs
i constderably  ditferent fromn that 8 SOEs. TVEs are subject 10 the
discipline of the market. The incorporation of accountability and exposure
of publicly-owned firms to market torces compels TVES to minimise costs
and maximise efficiency. Loss making enterprises are not bailed out by the
state nor or they allowed to cream off all the profits they make. While loss-
making lirms go bankrupl. the successtul ones share their profits with the
local governments. The so-called agency problem is greatly reduced in the
case of these contractual arrangements as managers™ fortunes depend upon
the efficiency with which they manage the enterprises. Thesirmjue
combination of public ownership with market-onentated management of
TVEs may have helped them overcome both the moral hazard and agency

yroblems. The markel cnvirony
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China’s rural enterprises suggests as much [Jefferson, 1999]. The study
rientated variables are controlled
Es were not unambiguously hi

finds that when these and other pol
for, the productive performance of
than that of SOEs. The present study, however, relates to the performance

of the two groups in the v
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It is derived from *The Data of The Third National Industrial Census of P.R.
China’. The second set of data relates to panel data for TVEs in 29
provinces of China over the time period 1987-98. These data are collected
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which equals to 1 for TVEs and 0 for SOEs, are used as control variables.
Because of possible endogeneity t n_openness and prodagtive

efficiency, we first apply the Wu-Hausman specification test to test for
endogeneity. Management intensity (MS), workforce skills (WS), capital
intensity (KI), firm size (FS), market size (MARKS), comparative
advantage" (CA), and policy dummy (DI) are used as predetermined
variables. If endogeneity is detected between openness and p[’()dUCll\r"
efficiency, we utilise the 2-stage least square (2S5LS) fog
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TABLE 4

ESTIMATION RESULTS OF DETERMINANTS OF PRODUCTIVE
EFFICIENCY FOR POOLED DATA

Efficiency measures
Independent Labour productivity Technical efficiency
Variable OLS PRIE TOBIT 25-TOBIT
CONS 3,578k 3:820nx -2.066% %% -1.876%%
(0.000) (0.000) (0.000) (0.000)
DO 1.356%%* |.560%%+* 1.4] [*+#* 1.5635%2+
(0.000) (0.000) (0.000) (0.000)
LEX 0.0298%+ 0.076%%* 0.013 0.047#**
(0.001) (0.000) (0.112) (0.000)
LSM QLISTH** (3 Wi s 0.128%%* Q1398+
(0.000) (0.000) (0.000) (0.000)
LWS (), | 23%4%% 0.178*%=* O[22 %** Q.160¥*
(0.000) (0.000) (0.000) (0.000)
LFS 0.074%%* 0.1 4*# 0.035%* 0.0647%**
(0.000) (0.000) (0.019) (0.000)
LKI 0.366%** 0.29()** -0.170%=* -0.225
(0.000) (0.000) (0.000) (0,000)
Number of 358 358 358 358
observations
Adjusted R 0.546 0.505
Log likelihood -137.054 —-129.54

Nore: ***Significant at the one per cent level: ** Significant at the five per cent level: p-values

are shown in parentheses.

significant positive coefficients. Results for the equation based on technical
efficiency as the dependent variable are similar to that for labour

productivity.

Table 5 presents the results for the three-stage least squares (3SLS)
estimation of labour productivity of TVEs and SOEs."” Outward orientation
(EX) exerts a significant positive effect on the productivity of TVEs, while
it is insignificant in the case of the SOE sector. The Wald statistic at 8.828
cnoopcte that the pctimpated a*r\efhr'mn{ of antward aric )

'V cquation

QN Ped

oubward orrentati

hY

teerment

S S
Svartables are. |

"3;“' i

HUalesS

stanibica

Lo the pre

NLCTISTLY

m the TVI

that

WOV IH“-I:_‘\[!H\\LI

case labour produciivity oi

ith product
LECinent et

Ol DORLSGe

artable m the



40 THE JOURNAL OF DEVELOPMENT STUDIES

TABLE 5
ESTIMATES OF LABOUR PRODUCTIVITY OF TVE AND SOE SECTORS

Independent ISLS SURE

Variable TVE SOE TVE SOE

Intercept 6. 337k 6.22] #** -1.393
(0.000) (0,000) (0.118)

LEX 0.04 | #* 0.026%%# -0.002
(0.003) (0.006) (0.869)

LMS (), |8y 0. 180*%* -0.002
(0.000) (0.851) (0,000 (0.963)

LWS (: 1%z 0,599 (.082 %% 0.602%**
(0.061) (0.000) (0.002) (0.000)

LFS 0046+ 0.074 5 0.033*4 0.075%=*
(0.012) (0.000) (0.042) (0.000)

LKI (0,92 bt 0.609 % (232% % (0.603+%*
(0.000) (0.000) (0.000) (0.000)

N 179 179 179 179
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The coefficients of the firm size (FS) variable in both equations are
significantly positive, and the Wald statistic shows the difference between
them is statistically insignificant. This suggests that, irrespective of the
ownership structure the firm adopts, productivity and size are related. The
test on the determinants of technical efficiency in the two sectors also lends
evidence supporting the positive contribution of outward-orientation and
management to the superior productive efficiency of TVEs (Table 7).

TABLE 7
ESTIMATES OF TECHNICAL EFFICIENCY IN TVE AND SOE SECTORS

Independent 28-TOBIT TOBIT

Variables TVE SOE TVE SOE

C 0.501 —2.2574* 0.236 2.258%*
(0.157) (0.020) (0,504) (0.020)

LEX 0.028%* 0.005 0.010 -0.001
{0.040) (0.693) (0.304) (0.940)

LSM (. 166%** (378§ I reiciies 0. 167*:k" DE|NS %=
(0.006) (0:003) (0000 (L0069

LWS 0.1 1354+ 0.145 Q.087%%* 0.143
(0.000) (0.182) (0.001) (0.188)

LFS 0.014 0.004 -0.001 0.003
(0.447) (0.869) (0.937) (0.886)

LK1 —0.309%%* ), 166%** —().283%*= —0.163%**
(0.000) (0.007) (0.000) (0.008)

N 179 179 179 179

at the
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TABLE §
DETERMINANTS OF PRODUCTIVE EFFICIENCY: PANEL DATA RESULTS

Independent (1 2
variables

¢ .54 B el

077 (0.000)
LEX 0. 0.136*%*

(0.000)

(0 203)

145
Adjusted R? @.973

Note: Regressio ummn LPE, =K +9LEX,,+§LMS ik r}DC ¥ vT+e,,, where PE =
= real exports per employee, MS = management intensity’ measur 1 by
mployee (MSI), and real retained profits "
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NOTES
I. Estimated from China Statistical Yearbook, China Township and Village-Crened Futerprises
Statistical Yearbook. 2000,
20 bstiwted from Ching Township and  Village-Owned  Laterprises Statistical Yearbook,
Varions issues.
A Law on Township and Village Enterprises. PR, China, 1996,
4. China's industrial enterprises are subdivided o eight groups based on the nature ol

~

ownership: the state-owned enterprises (SOks). collectively-owned enterprises. privately-
owned enterprises. individuallv-owned enterprises. jointly-owned enterprises. share-holding
enterprises, lorcign-owned enterprises and other types of enterprises. The major component
of TVEs is the collectively-owned enterprises (Appendix 1),

Estmated trom China Stanstical Yearbook, Cliina Townsiup and Vidiage-Ownegd mterprises
Statistical Yearbook and China Foreign Economic Statistical Yearbook. 1999,

. According to Zheng er al. [ T997] and Avkiran | 20017, results under variable returns o scale
is usually prefgired when the estimation under constant refurns 1o scale and variable returns
to scale differ. Thus i this study we report mainly estimation results under variable returns
10 seale (VRS)

- Following Bernard and Jensen [ /999]. assuming the production function across industries is
homegencous. we estimate the coefficients of @ Cobb-Douglas tvpe production function of
vadue added on capital and labour for TVEs to obtain the share for labour (). The estimated
share of lubour in TY Reepipe LT ; LS

ated with t-test are all 0.00 for every
indicator.
Preliminary estimates indicate that unit labour costs of China’s TVEs in principal export
industries, such as textile, apparel, leather product and footwear in

and Blgsnl98].

. Comparative advantage is measured by revealed comparative advantage index developed by

Balassa [ 1965] as follows,
RCA=(X, IX )Y X, 1Y X))
i i

where i is the country, j is the commodity and w is the world. Detailed information of the
measurement of predetermined variables and sources of the data is given in Appendix 2.

. The t-statistic of —3.70 for exports-residual in the labour productivity (VAL) equation and

—3.55 in the technical efficiency (TE) equation suggest that there is significant endogeneity
between exports and productive efficiency in the sample. Therefore we utilise the 2-Stage
Least Squares (2SLS) v {ahour productivity fVATY equation and 2-Stage Tobit model for

technical cfficiency (TE) equation. The White heteroscedasticily statistics (cross 1ern

suppest the existence ol heteroscedasticny. Thus, we adopt White's heterascodancs

{EER ] ERENT
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APPENDIX 1
OWNERSHIP STRUCTURE OF CHINESE ENTERPRISES, 1995

Sector Gross industrial ontput
Value Percentage
100million of total
yuan %
Total 80519 100
State-owned enterprises 25890 32
Collective-owned enterprises 28541 35
Private-owned enterpris 2334 03
Individual-owned enterprises 9632 12
Joint-owned enterprises 652 01
Share-holding enterprlse\ 2727 03

Foreign mvu.[u.l .

Loy Sarbook, Ul 5
other s o panel of data for TVES across 29 provinces over the time an:ui 198798 collected from
the China Tovwnship and Vittage Enterprises Yearbook and the Clina Agricalaoral Statistieal
Yearbook. Tibet. Congqing and Huainan are omitted because ol muunnh te data. The measurement

ol variables use in the study in given helow,

I productive ¢ ency. I this study S W easures of ¢

[icieney respectively

the Tabon VAL valve-idded per emplovee and technical
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