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ABSTRACT

This study develops an andytical framework to account for sources of rapid economic
growthin China. Thetraditiona Solow approach includes only two sources, i.e. increased use
of inputs and technical change. We expanded the approach to include athird source of
economic growth—structura change. The empirical results show that structura change has
contributed to growth significantly by reallocating resources from low productivity to high
productivity sectors, especialy by moving labor from agricultura production to rural
enterprises. We aso found that the returnsto capital investment in both agricultura
production and rura enterprises are much higher than those in urban sectors, indicating
underinvestment in rural areas. On the other hand, labor productivity in the agricultural sector
remainslow, aresult of the till large surpluses of labor in the sector. Therefore, the further
development of rural enterprises and increasein labor flow among sectors and across regions

are key to improvementsin overal economic efficiency.
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PAST AND FUTURE SOURCES OF GROWTH FOR CHINA

Shenggen Fan, Xiaobo Zhang, and Sherman Robinson’

1. INTRODUCTION

In the past twenty years the Chinese economy has performed spectacularly well. Gross
domestic product (GDP) has grown at 9.8 percent per year from 1978 to 1998, with some
dowing recently asthe impact of the Asan financial crisis has hit China. The economy has
also undergone dramatic and continuing structural change. While there have been significant
increasesin agricultura productivity, the share of agriculture has declined asthe
manufacturing and services sectors have grown much faster. A large amount of surpluslabor
has been absorbed by the non-agricultura sectors, especialy rura enterprises.

Chinaisthe only socialist system that has remained socidist, but it has instituted
market reforms that appear to have succeeded in overcoming the economic failures that led to
the collapse of the socialist economies of Eastern Europe and the Soviet Union. This success
raises anumber of questions. Perhaps the most important is whether the performance of the
past twenty years can be sustained in the future. To answer this question, we need to
understand what have been the driving forces behind past Chinese growth and whether those

forces can continue into the future.

" Shenggen Fan is Senior Research Fellow and Xiaobo Zhang is Research Analyst
in the Environment and Production Technology Division, Sherman Robinson is Director
of the Trade and Macroeconomics Division, International Food Policy Research Institute
(IFPRI), Washington, D.C. Partial funding for the first two authors from the Australian
Centre for International Agricultural Research (ACIAR) is acknowledged.



In this paper, we analyze the past sources of Chinese growth. The standard economics
literature on andyzing the sources of aggregate growth considers two sources: increasesin
factor inputs (land, labor, and capital) and total factor productivity growth (TFPG) or technical
change.* To these, we add athird: growth attributed to reallocating resources from low-
productivity to high-productivity sectors.? We present an empirical anaytical framework that
supportsthis analysis and use it to address a number of important issues.

Has Chinas past rapid economic growth come mainly from capital accumulation
(investment), which was a mgjor source of growth in other Asian economies like Taiwan,
Hong Kong, South Korea, and Singapore? How important has been total factor productivity
growth? Given the rapid rate of structural change in China over this period, what has been the
contribution to aggregate growth from efficiency gains achieved through reallocating
resources among economic sectors? Accounting for the sources of Chinese economic growth
is particularly important as the country searches for the engine of future economic growth. If
past rapid growth has been realized predominantly through structural change, which inevitably
dows as the structure of the economy (e.g., the shares of agriculture, industry, and services)
reaches a new balance, then future growth may be dower. If thisisthe case, increasing tota
factor productivity within sectors through investment in technology and infrastructure may be

especialy important for future growth.

! Technical changein this study is broadly defined to include both changesin
technology and improvementsin technical efficiency.

% There have been numerous studies analyzing the sources of growth in China, but
few have considered the role of structural change. See Wang (1999), Maddison (1998),
World Bank (1997), Kim and Lau (1996), Wu (1995), and Wu and Wu (1995).



To consider therole of structura change, we divide the economy into four sectors:
urban industry, urban services, agriculture, and rurd enterprises. In our analyss, we estimate
production functions for the four economic sectors using provincia time series datafor 1978-
95. The rurd enterprise sector includes al non-farm activities such as rura industry,
congtruction, transportation, and commerce. The separation of rural enterprises from other
sectorsis particularly important, as we will show that the development of the rural non-farm
sector has been the major engine of growth in the economy since the ingtitutional reformsin
1978.

The paper is organized asfollows. We first present data on structural change and the
increased use of inputsin the Chinese economy over the past severa decades. Next we present
aconceptua framework to decompose economic growth into different components. We then
describe data sources, followed by the estimation of production functions for the four sectors.
Using these estimated production functions and historical data on factor accumulation, we
analyze the sources of economic growth. Finally, we conclude by offering someinsghtsinto

potential sources of future economic growth in China



2. STRUCTURAL CHANGE IN THE CHINESE ECONOMY

The literature on growth and structural changeis extensive.? It is often argued that
countries pass through phases during the course of development. Kuznets and Chenery focus
on the process of industridization asthe driving force of “modern economic growth”—
Kuznets term. Clark (1951) distinguishes between primary, secondary, and tertiary
production and describes the process of structura change as “... the most important
concomitant of economic progress, namely the movement of working population from
agriculture to manufacture and from manufacture to commerce and services.”

Although, the development path of the Chinese economy is consistent with the
industrialization process described by Chenery er al. (1986), the Chinese experience has some
unique features. During the last two decades, China underwent both rapid industridization
and dramatic trangition from a planned to a market economy. The two processes were
complementary. Without a successful transition, the industrialization process would have
been much dower. The Chinese national economy grew at 7.7 percent per year from 1952 to
1997 (Table 1), with growth rates accel erating over time. During the pre-reform period 1957-

77, the annua growth rate was less than six percent. It accelerated to 9.5 percent during the

3 Classics include Clark (1951), Kuznets (1966), and Chenery and Syrquin (1979).
Chenery, Robinson, and Syrquin (1986) summarize much of the earlier cross-country
comparative work and survey earlier studies on the sources of growth in developing
countries. Temple (1999) updated more recent studies on cross-country analysis of
sources of economic growth.



reform period of 1978-1989, and to 11 percent in the 1990s.* All sectors have grown
rapidly, but at different rates. Agriculture grew at 5.3 percent per year, while urban
industry and urban services grew at 8.6 percent and 7.1 percent, respectively.” Rural
enterprises grew at 21.6 percent per year from 1978 to 1997, arate that few economies
have ever achieved for a sustained period.® In 1997, GDP produced by rural industry in

Chinawas larger than the GDP of the entire industrial sector of India.”

* There have been several attempts to reconstruct the national GDP figures for
China. Maddison (1998) estimated a 7.5 percent annua growth rate for the period of
1978-95, 2.2 percent lower than the official figure. His estimated level of 1987 GDP,
however, is 16 percent higher than official SSB data. The major differences come from
the weights use in aggregating total output, and the inflation deflators used. Moreover,
Maddison's figures were derived from gross production value or net production value,
while Chinese official data were constructed using the standard system of national
accounts (SNA) in aggregating GDP at the provincia level. Wu and Wu (1994) also
constructed GDP figures for China. Their estimated GDP level in 1978 was 12 percent
higher than the official released figure, but their growth rate of GDP (8.6 percent per
annum) is 0.4 percentage point lower than the SSB rate (9.0 percent) for 1978-91. In this
study, we use Chinese official data because of the availability of provincia data recently
published by SSB in 1997.

® The annua growth rate of agricultural GDP is higher than that of gross
production, which was 4.25 percent per year from 1952 to 1995 (Fan 1997). The
difference comes mainly from the fact that intermediate inputs in agriculture (such as
fertilizers) have grown substantially. The ratio of the value of intermediate inputs to value
added has risen, which is characteristic of agriculture in the development process.

® The GDP of rural enterprises may have been over-reported, but to what extent,
and how it changes over time and across regions, is difficult to judge. In 1997, SSB
conducted a comprehensive agricultural census that included more than 1,000 surveyed
items. The authors are in the process of getting access to this census and may use the data
as a benchmark to adjust both employment and GDP data for rural enterprises. However,
rapid growth in rural industry is evidenced all over China, particularly in coastal regions.

" Calculated by the authors using data from the World Development Report, 1999.



Table 1 Sectoral GDP and input growth by sector

Period Total Agriculture  Urban Industry  Urban Service  Rural Enterprise
GDP
1952-77 593 3.66 943 5.10 n.a
1978-89 9.50 8.38 6.47 13.91 19.27
1990-97 11.18 527 10.27 7.04 27.86
1978-97 9.81 7.25 7.32 11.00 21.56
1952-97 7.68 532 8.66 7.06 na
Labor
1952-77 2.60 213 555 359 n.a
1978-89 2.96 112 3.67 3.66 15.49
1990-97 123 -1.46 118 8.25 4.26
1978-97 294 0.90 2.86 6.65 11.01
1952-97 273 1.56 450 4.02 na
Capital Stock
1978-89 854 2.28 9.97 8.90 11.75
1990-95 9.25 6.00 6.69 10.60 1811
1978-95 8.70 3.40 8.92 9.38 13.20

Note: All the numbers are percent.
Sources: Calculated from various China State Statistical Bureau (SSB) publications.

Asaresult of differentia sectoral growth rates, the Chinese economy has experienced
massive structural transformation over the past severd decades (Figure 1). In 1952, agriculture
accounted for more than haf of GDP, while urban industry and services accounted for 21
percent and 29 percent, respectively. The Chinese economy was largely agrarian. But by 1997
the share of agriculture had declined to about 20 percent of GDP—a decline of about two-
thirds of a percentage point per year, whichisarapid rate of structural change. The most

dramatic change has been the rapid increase of rura enterprises. In 1997, rural enterprises



accounted for more than aquarter of aggregate GDP, while this sector was amost nonexistent
even aslate as 1978.

Labor shifts among sectors have been phenomendl. In 1952, more than 80 percent of
the national 1abor force wasin the agricultura sector, only six percent in urban industry, and
ten percent in the urban service sector. By 1997, lessthan haf of the labor force was engaged
inagricultura activities. More than 13 percent was in the urban industry sector, and ten
percent in the urban service sector. Rural enterprises employed over one-fifth of the total 1abor
in 1997 (Figure 1).

In 1978, agriculture accounted for 20 percent of the total capital stock, while urban
industry and services accounted for 38 and 33 percent, respectively, and rura enterprises
accounted for only six percent. By 1997, given dow growth in agricultura capital investment,
the share of agriculturein thetota capital stock declined dramatically to 8.8 percent. Both
urban industry and services have increased their sharesto 44.5 and 38.7 percent, respectively.
Although the total absolute amount of rural enterprise capital stock has grown rapidly (13
percent per year), the growth has been dower than the growth in the sector’ s GDP over the
period 1978-95 (Figure 1).

There was alarge difference in [abor productivity among sectorsin 1952 (table 2). The
average productivity of labor in urban industry was 5.8 times larger than in agriculture,

indicating alarge potentia efficiency gain from reallocating labor from



Figure 1 Structural shift of GDP, labor and capital, 1978-95
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agriculture to industry. Over time, therise of rural enterprises has absorbed huge amounts of
surplus labor in the rura areas, indicating that the efficiency of the whole economy has gained
by reall ocating these resources to higher productivity sectors. The average labor productivity
difference remained large throughout the period, narrowing only to 5.4 by 1995 (Table 2).

In spite of rapid growth of the capita stock, capital productivity in Chinahas actually
increased over time (Table 3). For every 100 Y uan of capital stock, 39 Y uan of GDP was
produced in 1978, which increased to 46 Y uan in 1995. Over time, rurd areas (agriculture and
rural enterprises) have shown strongly increasing trends in capital productivity, indicating
more investment in rural areasisjustified. But the share of capita investment in rural areas
has declined, and consequently capital productivity in rura areas (109 for agriculture and 90

for rura enterprises) istwo to three timeslarger than that in urban sectorsin 1995.
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Table 2 Labor productivity growth by sector

Year Average
1952 371
1953 416
1954 424
1955 443
1956 495
1957 503
1958 545
1959 603
1960 608
1961 447
1962 417
1963 446
1964 507
1965 574
1966 612
1967 558
1968 516
1969 580
1970 668
1971 692
1972 713
1973 752
1974 755
1975 803
1976 776
1977 824
1978 903
1979 950
1980 992
1981 1,012
1982 1,065
1983 1,152
1984 1,278
1985 1,401
1986 1,484
1987 1,608
1988 1,739
1989 1,777
1990 1,597
1991 1,720
1992 1,942
1993 2,178
1994 2,423
1995 2,648
Annual Growth Rate
1952-77 3.25
1978-89 6.35
1990-95 10.64
1978-95 6.54
1952-95 4.68

Agriculture

224
230
233
246
265
250
319
259
216
210
200
218
237
267
282
275
267
270
291
296
297
319
327
337
336
325
362
419
424
459
511
558
627
670
706
758
793
776
727
721
737
754
901
1,026

1.50
7.18
7.13
6.32
3.60

Urban Industry
1978 constant yuan / worker

1,290
1515
1,518
1,724
2,261
2,536
1,215
2,345
2,350
1,640
1,981
2,405
2,928
3,160
3,509
2,876
2,458
2,900
3,317
3,215
3,150
3,207
3,087
3,270
2,917
3,178
3,335
3,197
3,201
3,037
2,963
3,109
3,298
3,958
4,021
4,278
4,444
4,473
4,087
4,290
4,884
5,353
6,639
5,601

3.67
2.70
6.51
3.10
3.47

Urban Services

1,015
1,216
1,266
1,241
1,084
1,176
626
686
858
1,008
1,080
1,044
1,141
1,290
1,259
1,221
1,166
1,359
1,467
1,463
1,505
1,583
1,552
1,516
1,399
1,459
1,738
1,759
1,911
2,245
2,720
2,615
3,051
3,510
3,764
4,064
4,641
4,904
4,024
4,471
5,193
6,051
4,867
5177

1.46
9.89
517
6.63
3.86

Rural Enterprise

n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
808
833
873
748
677
844
775
665
767
884

1,027

1,152

1,088

1,219

1,561

2,086

2,395

3,276

n.a.
3.27
24.67
8.58
n.a.

Sources. Cdculated from various SSB publications.
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Table 3 Capital productivity growth by sector

Year  Average Agriculture Urban Urban Rural
Industry Services Enterprise

1978 constant yuan per 100 Yuan Capital Stock

1978 39 55 48 20 24
1979 39 63 46 20 23
1980 39 63 46 22 23
1981 39 69 42 23 23
1982 40 78 40 24 23
1983 41 85 40 25 25
1984 43 91 41 27 28
1985 43 93 41 28 35
1986 43 97 38 29 39
1987 43 102 38 30 43
1988 44 106 36 33 47
1989 42 105 34 33 48
1990 41 111 30 33 48
1991 42 107 30 36 51
1992 44 106 32 38 59
1993 46 103 34 37 74
1994 47 109 40 33 74
1995 46 109 32 33 90

Annual Growth Rate

1978-89 0.88 5.97 -3.19 4.60 6.73
199095 252 -0.30 1.07 -0.27 13.17
197895 1.09 4.07 -2.43 2.82 8.15

Sources: Calculated from various China State Statistical Bureau (SSB) publications.
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3. CONCEPTUAL FRAMEWORK

Chinese economic reforms began in the rural sector. Prior to the reforms, most
resource allocation was subject to government controls. Labor alocation had long been tightly
controlled by the government through the househol d-registration and food-rationing system in
the cities. The agricultura population could only engage in agricultura production. Migration
of labor was prohibited between agricultural and nonagricultura sectors, and between rurd
and urban aress. As the population increased and technology improved, a huge labor surplus
developed in rura China. It was estimated that one third of rural labor (about one hundred
million workers) was underemployed prior to the reforms.

Beginning in 1979, efforts were made by the government to improve incentivesin
agriculture and to stimulate output by decentralizing production and increasing the
responsibility of household units (the so-called * household production responsibility system”)
whereby land is still collectively owned, but the use rights were distributed by collectives
based on the number of persons and/or laborersin each family. Under the household
responsbility system, farm households signed contracts with collectives delineating each
other's obligations and responsbilities. Theinitial contractswere of 15 years duration. By
1984, more than 99 percent of the country's production teams had adopted the household
production responsibility system. Various studies have demonstrated that rural reform during
this period substantially increased production efficiency, productivity, and farmer income
(McMillian et . 1989, Fan 1991, Lin 1992).

Rapid growth in agricultura labor productivity and rura income increased rural
demand and provided a great opportunity for farmersto devel op the non-agricultural rura

sector. In addition, rura laborers were finadly permitted to leave agricultural production to



13

work for rura industry and services, and aso to migrate to work in urban areas. The
percentage of rura laborers engaged in the rura non-farm sector increased from six percent in
1978 to 25 percent in 1997. Similarly, many farmers migrated to urban centersto work in both
industry and services. The rapid development of rural industry and services not only provided
ademongtration of the potential gains from reform, but also created competitive pressure for
urban sectors to reform aswell. Without successful reformsin agriculture, which increased
agricultural productivity and rel eased resources to work elsawhere, and rapid devel opment of
the rural non-farm sector, the reforms and rapid growth in the urban sector since 1984 would
have been impossible.

Chinese urban sector reforms did not begin formally until 1984. Various reforms that
were enacted piecemed during 1978-84 were considerably expanded in 1984, but the 1984
reform package was far from the “big bang” programs then being advocated for Eastern
Europe and the former Soviet Union. In particular, China's urban-sector reforms emphasized
an expansion of enterprise and loca autonomy and incentives, and the reduction—abut not
elimination—of within-plan alocations. The results have been encouraging. Productivity has
increased and the returns to factors converged significantly across sectors (Chen et al. 1992).
Wu (1995) used panel datato decompose growth into technological change and technical
efficiency change in three Chinese sectors, and found that productivity in agriculture, rural
industry, and state industry al grew very quickly from 1985 to 1991.

Thereisavadt literature analyzing rapid economic growth in China. To date, few
studies have considered the role of structural change as a source of economic growth in China
Chow (1993) estimated production functions and margina returnsto capital and labor for five

sectors of the Chinese economy, carefully constructing capital stock data for each sector. He
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found that there was a declining differencein returnsto capital, and an increasing differencein
returnsto labor, among sectorsfor the period of 1952-85. Borensztein and Ostry (1996) aso
suggest that the large gain in total factor productivity (TFP) was caused by labor relocation
from rura to industrial and urban sectors, rather than pure technica progress.

Few economists have tried to quantify the contribution to aggregate growth from
reall ocating resources among sectors over time. Robinson (1972) presented amode which
explicitly accounts for the contribution to aggregate growth of resource transfers between
agriculture and non-agriculture, and estimated the model using cross-country data. Feder
(1986) used the same andytic mode to estimate, also using cross-country data, the
contribution to aggregate growth of transfers of resources between non-export and export
sectors. Sonobe and Otsuka (1997) demonstrated the significance of changing industrial
structure in economic growth in prewar Japan by decomposing labor productivity. Inthese
models, the gap in margina productivity of factors across sectorsis assumed to be constant
over time, and they make no assumptions about the form of the sectoral production functions.
In this paper, we present an analytic framework that includes explicit sectoral production
functions, using aflexible functiona form that supports econometric estimation and can
incorporate different types of productivity growth, aswell as capture the effect of resource
transfers on aggregate growth.

To decompose the impact of resource transfers on growth, start by defining
allocatively efficient GDP asthe vaue of GDP when inputs have been alocated so that the
margina returnsto al inputs are equa across sectors (we will usethe term “efficient GDP’
heregfter). The efficiency index, E, istheratio of actua GDP, Y, to efficient GDP, Y.

E=Y/Y 1
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For many reasons, including policy changes, sectoral alocative efficiency may change
over time. Growth in actua GDP can be decomposed into growth in efficient GDP and
changesin efficiency.

inY _ﬂlnY'_l_ﬂlnE

2
[ [ it @
SinceY'= ZiY'i, where the subscript i refersto sectors,
WY o _ nY
= S —+, 3
7 a.s T €)

where S, =Y’ /Y" istheshare of i in total GDP.

To perform sources accounting using this equation, we need: (1) to have an explicit
specification of sectoral production functions, and then (2) to determine the alocation of
factors across sectors so that sectoral margina products are all equa —the dlocation
consistent with competitive equilibrium in al factor markets. We start by assuming that real
vaue added (GDP) by sector follows awell-behaved, neoclassica production function:

Y, = £ (X Xy X T), @)
where Xj;, isinput j for sector i in year ¢. A thornier question iswhat functional form of the
production function should be used. Considering both econometric estimation and theoretical
cong stency, we specify the following functiona form:

In(v,)=a,+a:+3Q b InCxX;, )+ a b Incx,, e+ a,t2. (5)

or
ln(Yit):Ait +é.jB__ Incx;, ). (6)
ijt ‘

where 4y, = aip + ay t + aiy ', ad By, = by + by, t. Within each time period (fixed t), the

production function is Cobb-Douglas in form. The marginal product of each factor is given by:
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Over time, both neutral and biased technical changes are allowed in every sector, since dl the
coefficients potentially vary over time.

For any given year, the efficient allocation of resources can be determined by
computing the allocation of resources such that the margina product of each factor j isthe
same across al sectorsi. The computationa problemis equivaent to solving asmall
computable general equilibrium mode of the factor markets assuming that product prices are
fixed.? The result isa set of efficient resource allocations, X’ "« and outputs Y’ Taking thefirst
derivative of (6) with respect to time ¢, the growth of efficient production in sector i can be

decomposed as.

Iy Wi, g g, TN
p|l4 Tt Joqt J

(8

Thefirst term of equation (8) represents the effect of neutra technical change while
the second term measures the effect of biased technical change for sector i. Thefind termis
the effects of increased use of inputs. For smplicity, we aggregate the first and second terms
as measuring the total impact of sectora technical change (or productivity growth) on sectoral

output growth.’

8 We solve for the efficient allocation using the GAMS software. See Brooke,
Kendrick, and Meeraus (1992) for a description of the software.

® Since even within a sector, productivity can also increase by reallocating
resources, the first and second terms may reflect within-sector allocative changes. The
two terms together measure growth in sectoral total factor productivity (i.e., total output
growth minus aggregate input growth).
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4. DATA

GDP
Both nominal GDP and rea GDP growth indicesfor various sectors are available

from SSB's The Gross Domestic Product of China (SSB, 19974). The data sources and
congtruction of nationa GDP estimates was published by the State Statistical Bureau (SSB,
1997b). This publication indicates that the SSB has used the U.N. standard SNA (system of
nationa accounts) definitionsto estimate GDP for 29 provinces by three economic sectors
(primary, secondary, and tertiary) in mainland Chinafor the period of 1952-95. Since 1995,
the China Statistical Yearbook has published GDP data every year for each province by the
same three sectors. Both nomina and real growth rates are available from SSB official
publications.

We use four sectorsin our analysis. agriculture, urban industry, urban services, and
rural enterprises. The agriculture sector is equivaent to the primary sector used by SSB. The
following procedures were used to construct GDP for the other three sectors. Until 1996,
China published annual gross production vaue for rura industry and services. In 1996, they
began to publish value added figures. The definition of value added is GDP originating in the
sector, the datawe need. The Ministry of Agriculture published data on both gross production
vaue and value added for rurd industry (including construction) and servicesin China's
Agricultural Yearbook, 1996. The dataon nominal value added for rural industry and services
prior to 1995 were estimated using the growth rate of gross production value and 1995 vaue-
added figures, assuming no change in the ratio of vaue added to gross production vaue.

GDPfor rura industry was subtracted from GDP for industry as awhole (or the

secondary sector as classified by SSB) to obtain GDP for urban industry. Smilarly, GDP for
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rural serviceswas subtracted from aggregate service sector GDP (or the tertiary sector as
classfied by SSB) to obtain GDP for the urban service sector. GDP for rura enterprisesisthe
sum of GDP for rural industry and rural services.

Theimplicit GDP deflators by province for the three sectors are estimated by dividing
nomina GDP by real GDP. These deflators are then used to deflate nominal GDP for rural

industry and servicesto obtain their GDPin real terms.

LABOR
Labor input data for the primary, secondary, and tertiary sectors at the provincia level

after 1989 can befound in SSB's Statistical Yearbooks (various issues), while provincid labor
data prior to 1989 are available in SSB (1990). Labor is measured in stock terms as the
number of persons at the end of each year. For rura industry and services, prior to 1984, labor
input data at the township and village level, but not at the individua household level, are
avalablein SSB's Rural Statistical Yearbooks. The omission of individual-household, non-
farm employment datawill not cause serious problems as the share of this category in rura
employment was minimal prior to 1984. Urban industry labor is estimated by subtracting rural
industry labor from total industry labor, and urban service labor issmilarly estimated astotal

sarvice labor net of rura servicelabor.
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CAPITAL STOCK
Capitd stocksfor the four sectors are calculated from data on gross capital formation

and annual fixed asset investment. For the three sectors classified by SSB, the data on gross
capital formation by province after 1978 was published by SSB (1997). Gross capital
formation is defined as the value of fixed assets and inventory acquired minus the value of
fixed assets and inventory disposed. To congtruct a capital stock series from data on capital
formation, we used the following procedure. Define the capital stock intime ¢ asthe stock in

time ¢-1 plusinvestment minus depreciation:

K =1 +(1- 9K, ,. 9)
where K; isthe capita stock inyear ¢, I, isgross capital formation in year ¢, and d isthe
depreciation rate. China Statistical Yearbook (SSB, 1995) reports the depreciation rate of
fixed assets of state owned enterprisesfor industry, railway, communications, commerce, and
grain for the years 1952 to 1992. We use the rates for grain and commerce for agriculture and
services, respectively. Since 1992, SSB has ceased to report officid depreciation rates. For the
years after 1992, we used the 1992 depreciation rates.

To obtaininitid valuesfor the capital stock, we used asimilar procedure to Kohli
(1982). That is, we assumethat prior to 1978, real investment has grown at a steady rate ()

which isassumed to be the same as the rate of growth of real GDP from 1952 to 1977. Thus,

I
Kygrg = 295 10
1978 ( A+ 7") ( )

This approach ensuresthat the 1978 vaue of the capital stock isindependent of the

1978-95 data used in our analysis. Moreover, given the relatively small capital stock in 1978
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and the high levels of investment, the estimates for later years are not sensitive to the 1978
benchmark value of the capital stock.

Estimates of capital stocksfor rural industry and services are constructed using the
annual fixed asset investment by province from 1978 to 1995, which are availablein the
annud China Statistical Yearbooks and the China Fixed Asset Investment Statistical
Materials, 1950-95. Initial values are caculated using equation (10), but the growth rate of
real investment prior to 1978 is assumed to be four percent. Again, theinitia capital stock is
low, so that the estimated series is not sengitive to the benchmark starting value.

Capita stock for rura industry was subtracted from that of total industry (or secondary
industry as classified by SSB) to obtain capita stock for the urban industry sector. Similarly,
capital stock for rural services was subtracted from the aggregate service sector (or tertiary
sector as classified by SSB) to obtain the capital stock for the urban service sector. Findly,
capital stock for rural enterprisesisthe sum of capital stocksfor both rura industry and
services.

Prior to constructing capital stocks for each sector, annual data on capital formation
and fixed asset investment was deflated by a capita investment deflator. The SSB began to
publish provincia priceindicesfor fixed asset investment in 1987. Prior to 1987, we use the

nationa price index of construction materialsto proxy the capita investment deflator.

LAND
Land in agriculture istaken to be arable land, and data are available in various issues

of China's Agricultural Yearbook, China's Statistical Yearbook, and China's Rural Statistical

Yearbook. The officid data on arable land areas are known to be inaccurate. Various new
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estimates indicate that officia figures under report actua acreage by as much as 30-40%.
However, it isdifficult to judge how this under-reporting varies over time and across regions.
In this study, we smply use the officid data. We aso use the sown areas asthe land input
variable in the estimation of the agricultural production function. The coefficient of the land
variable was sengtive to changesin the definition of the land variable, but using different land

data had amost no impact on the coefficients of labor and capital.
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5. ESTIMATION OF PRODUCTION FUNCTIONS

We have datafor eighteen years (1978-95) for 28 provinces, which represents a pandl
of 504 observations. Tibet is excluded mainly because of lack of data. Hainan province, which
was separated from Guangdong as a separate province after 1987, isill included in
Guangdong province.

In order to avoid the heteroscedagticity problem due to large regiond differences,
regiona dummieswere added to the production functions. The division of the seven regions
areasfollows: (1) Northeast (NE): Hellongjiang, Liaoning, and Jilin provinces; (2) North (N):
Municipalities of Beijing and Tianjin; Hebel, Henan, Shangdong, Shanxi, Shaanxi, and Gansu
provinces, (3) Northwest (NW): autonomous regions of Nei Monggol, Ningxia, Xinjiang, and
Tibet; Qinghai province; (4) Centra (C): Jangxi, Hunan, and Hubel provinces; (5) Southeast
(SE): Shanghai municipality, Jangsu, Zhgiang, and Anhui provinces, (6) Southwest (SW):
Sichuan, Guizhou, and Y unan provinces; and (7) South (S): Guangxi autonomous region,
Fujian and Guangdong provinces.*

Theresults of the estimated production functions are presented in Table 4. Regressions
R1, R2, R3, and R4 present the results of different specifications of the production functions
for agriculture. Regressons R1 and R2 include land as a separate input, in addition to |abor

and capital, because land is treated differently from agricultural

19 One could also use provincial dummies. Adding provincial dummies would not
significantly change the results but only reduce degrees of freedom.
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Agriculture Urban Industry Urban Services Rura Enterprise
Ry R. Rs R4 Rs Re R, Re Ro Rio
Labor 0.367 0.543 0.627 0.805 0.581 0.634 0.428 0.337 0.249 0.314
(9.24)* (9.26)* (29.63)* (19.01)* (16.07)*  (10.02* (17.25*  (8.25)* (6.20)* (4.75)*
Capitdl 0.227 0.136 0.285 0.155 0.386 0.330 0.374 0.398 0.719 0.482
(8.14)* (2.82)* (10.04)* (13.06)* (8.81)* (4.42)* (19.95*  (11.03)* (18.33)*  (6.56)*
Land 0.317 0.268
(7.55)* (5.39)*
Time Trend 0.046 0.121 0.041 0.141 0.041 -0.0901 0.059 0.079 0.101 -0.091
(18.22*  (5.16)* (16.02)* (7.92)* (9.26)* (-5.00* (2205* (5.25)* (19.67)*  (-5.00)*
Labor*t -0.016 -0.017 -0.009 0.013 0.009
(-3.66)* (-4.86)* (-0.99) (2.95)* (1.60)
Capital*t 0.009 0.013 0.009 -0.004 0.012
(2.17)* (2.89)* (0.96) (-6.92) (1.99)*
Land*t 0.003
(0.76)
Time Trend? -0.0019 -0.002 0.0007 0.005
(-3.76)* (-3.96)* (0.85) (6.25)*
R? 0.920 0.924 0.910 0.918 0.891 0.891 0.925 0.933 0.923 0.939

Notes. Estimates of regional dummies are not reported. * Agterisk indicates that estimates are at the 5% significance level
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capita (buildings, machinery, and livestock) in the SSB data (SSB 1997b). The SSB only
includes capital formation from net increased land areas due to reclamation, but reclaimed
land usudly is of lower quaity than the current stock of land. Using the Kohli approach would
underestimate the initia capita stock embodied in land. We exclude land areaas an input in
regressions R3 and R4 for comparison. Fertilizer could also be included in the agricultura
production functions, but agricultura output is measured as value-added, so intermediate
inputs such asfertilizer are excluded from output measures by definition. Including fertilizer
and other intermediate inputs is more appropriate in estimating a production function for gross
output.

Results from regresson R1 indicate that, over the period of 1978-95, labor till played
an important role in Chinese agricultural production with an elasticity of 0.367. The easticity
of theland input is dightly smaller than that of labor at 0.317, while that of capital isthe
smdlest. The strong, positive coefficients of the time-trend variablesimply that technical
change played avita rolein promoting Chinese agricultura production during the study
period.

Results from Regression 2 show that the importance of labor in agricultura production
has declined, while the role of capita hasincreased. The declining role of labor is particularly
sgnificant, with its production elasticity declining from 0.53 to 0.26. The easticity of capital
increased from 0.15 to 0.30. There was, however, no significant changein therole of land in
agricultural production (the estimated elasticity went from 0.443 in 1978 to 0.409 in 1995).
Without land as an input, the coefficient of |abor in the regressionsis greater and that of
capital changes very littlein 1978, while both coefficients would be overestimated in 1995

(regressonsR3 and R4).
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Thelabor dasticity for urban industry waslargein 1978, a 0.63, but declined rapidly
t0 0.50 in 1995 (comparing regressions R5 and R6 and taking account of the time trend on the
labor coefficient). Capita elasticity waslow at 0.34 in 1978, but increased to 0.49 in 1995.
These resultsindicate that arapid transformation occurred in the sector—it has become
increasingly more capital intensive and less labor intensive. The urban service sector followed
adifferent path. The labor easticity increased over time from 0.35in 1978 to 0.58 in 1995,
while the capitd easticity changed very little (regressons R7 and R8). In contrast to urban
industry, the urban service sector has become increasingly labor intensive.

The most striking phenomenon in the rurd enterprise sector is that both labor and
capital elasticities have increased over time (regressions R9 and R10), implying increasing
returnsto scale in the industry. In particular, the labor elasticity increased from 0.32in 1978 to
0.47 in 1995; and the capitd elasticity became the highest of all sectors, increasing from 0.49
in 197810 0.70 in 1995.

These estimates of sectora production functionsyield results that differ sharply from
some previous estimates. Chow (1993), for example, found that there was technical regression
indl sectorsin Chinaduring 1952-80. He used national time-series data. Time seriesdataon
labor, capital, land, and the time-trend variable are highly correlated, leading to unreliable
parameter estimates. Our results are very smilar to those of Wu (1995), who estimated
production functions for three sectors, with the exception that he reports smaller estimates for
the labor easticity for agriculture and the capita eadticity for state industry. However, in Wu's
specification, parameters do not change over time, while the more flexible form in our

regressions supports estimation of biased technical change, which was found to be significant.
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Differencesin estimated dadticities for the same input across sectors reflect
differencesin technology, but do not provide any indication of how efficiently resources are
allocated. Efficiency of resource alocation depends on differencesin the margina
productivity of inputs across sectors. Given the estimated parameters, the margina product of
each factor can be computed from equation 8. The results are shown in Figure 2. Over the
study period, the marginal return to labor in agriculture increased very little, while that of rural
enterprises rose sharply. In 1978, labor productivity in rural enterprises was over 50 percent
larger than that in agriculture, implying the existence of large potentid gainsfrom reallocating
labor from agriculture to rural industry.™* From 1978 to 1995, more than 130 million rural
labor workers were shifted from agricultura production to rural non-farm activities. This shift
is perhaps the mgjor source of efficiency gain since the reform. In the urban aress, the
margina returnsto labor in urban industry were highest among all sectorsin 1978, but
increased rapidly in the urban service sector, rising to alevel 33 percent higher than in industry
by 1995.

Capitd in the urban industry sector had the highest margina returnin 1978. But the
return in rura enterprises, although dightly lower than the value in urban industry in 1978,
rose dramaticaly. In 1995, the return in rural enterprises was 3.6 timesthat in urban industry.
The margina return in agriculture was low and smilar to the level in the urban service sector,
but over timeit increased more than three fold, and in 1995 its return was 2.0 and 2.9 times
those in urban industry and service sectors, respectively, but only 51 percent of the valuein

rural enterprises.

" The low level and stagnation of returns to labor in agriculture was also found by
Chow (1993).
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Figure 2 Marginal returns to labor and capital stock
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Table 5 presents the estimates of returns to scale for each sector. Returnsto scale are
less than one in agriculture, urban industry, and urban services. Returnsto scale in agriculture
have declined over time, whilerising in urban industry and urban services. Thereturnsto scale
inrurd enterprises were smaler than onein 1978, but have increased since, and in 1995
reached avalue of 1.2. Thefinding of significant increasing returnsto scalein rural enterprises

is consstent with findings from earlier studies (1.1 by Wu 1995, and 1.2 by Sveinar 1990).
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Table S: Returns to scale by sector

Year Agriculture Urban Industry Urban Services Rural Enterprises
1978 0.94 0.88 0.74 0.80
1979 0.94 0.88 0.75 0.83
1980 0.94 0.88 0.76 0.85
1981 0.93 0.88 0.77 0.87
1982 0.93 0.89 0.78 0.90
1983 0.93 0.89 0.79 0.92
1984 0.92 0.89 0.80 0.94
1985 0.92 0.89 0.81 0.97
1986 0.91 0.89 0.82 0.99
1987 0.91 0.90 0.83 1.01
1988 0.91 0.90 0.84 1.04
1989 0.90 0.90 0.85 1.06
1990 0.90 0.90 0.86 1.08
1991 0.90 0.90 0.87 111
1992 0.89 0.91 0.88 1.13
1993 0.89 0.91 0.89 1.15
1994 0.89 0.91 0.90 1.18
1995 0.88 0.91 0.91 1.20

Sources. Calculated by authors from Table 4.

Having discussed the trends of margina returns for each sector, we want to evaluate
the overdl divergence of margina returnsto capital and labor using the Gini coefficient. The
Gini coefficient of the margina returnsto labor decreased from 0.47 in 1985 to 0.33 in 1995,
while the Gini coefficient of the marginal returnsto capita declined from 0.16in 197810 0.11
in 1985, and thereafter went up to 0.21 in 1995. In terms of the magnitude, the disequilibria
for [abor market is more serious than for the capital market, indicating that there still exist
ingtitutiona barriersfor labor flow. However, the trend of the Gini coefficientsisvery
different—the margina returnsto labor narrowed, but the marginal returnsto capital widened.

The fragmentation of the labor market is mainly caused by by the Hukou system
(household regigtration system). The Hukou system pretty much confined peopleto the village
or city of their birth (Solinger, 1993). With the success of rurd reform, which freed labor from

agricultural production, migration from rural areas to nearby towns and cities became eesier,
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narrowing the gap in the margina returnsto labor. However, cross-regional migration
remained difficult and there are till large barriers that prevent labor from moving freely
among sectors (Kanbur and Zhang, 1999). For example, urban centers often impose certain
restrictions for anon resident to live and work for "security reasons’ or to protect job markets
for their own residents, particularly those laid off by state-own enterprises.

Theinitia declinein the variationsin marginal returnsto capital prior to 1985 is
consistent with Chow'sfinding. However, the trend reversed after 1985, indicating that the
capital market in Chinais still embryonic and needs to be further developed. The government
still controls alarge share of investment resources through its budget alocation and five mgjor
state banks.™® Continued flows of financial resourcesto inefficient state-owned enterprises are
amagor source of inefficient capita alocation. Poor regulation of the semi-government
financia ingtitutions such as the Guangdong Internationa Trust and Investment Corp may also
have contributed to inefficient capital alocation.

Overdl, in spite of movements of factors, there are indications of continuing
disequilibrium in factor markets. Continuing inter-sectora variationsin margina factor
returns and in scale economies indicates significant opportunities for achieving efficiency

gains by reallocating factors across sectors.

12 people's Bank of China (central bank), Industrial and Commercial Bank of
China, Bank of China (specialized bank for foreign currency), Agricultural Bank of
China, and Construction Bank of China.
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6. ACCOUNTING FOR SOURCES OF ECONOMIC GROWTH

Using equations 2, 3, and 7, the sources of growth of GDP can be decomposed as
shownin Table 6. To calculate the source of growth due to structural change, we used the
following procedure. We first smulate allocatively efficient GDP for 1978 by solving for the
allocation of labor and capital such that the margina returnsto each factor are equal across all
four sectors. The efficiency index was then calculated as theratio of actual GDP to efficient
GDP. We used the same method to calculate the efficiency index for 1995. The contribution
of gructural changeisthen calculated as the change in the efficiency index as a percentage of
the changein GDP (equation 2)."

Figure 3 presents estimates of the alocative efficiency index for the period 1978-95.
The index was about 0.57 in 1978, indicating there was large inefficiency in dlocating
resources anong sectors. After 1978, theindex rose steadlily to 0.68 in 1985. During this
period, agricultural productivity improved sharply dueto rura reforms and surplus labor was
shifted to non-farm activities, leading to the rapid development of rural enterprises. Allocative
efficiency improved very little from 1985 to 1991, the period when the effects of thefirst
phase of rural reformswere largely exhausted, and urban sectors were struggling with gradual
reforms. Since 1991, the index has begun to rise steadily, probably reflecting aggressive
government policy reformsin the urban sectors which have resulted in increased productivity
growth and widened the gap between margind factor returns across sectors. During this

period, both urban industry and rura enterprises experienced rapid growth.

3 In this study, we ignore the effects of demand and price changes on structural
change. One could take shiftsin demand into account by using afull CGE model, if the
demand side could be fully specified.
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Table 6 Sources of growth, 1978-95

Sources Whole Agriculture Urban Urban Rural
Economy Industry Services Enterprises
GDP Growth 100.00 100.00 100.00 100.00 100.00
Input 40.91 20.68 61.88 49.52 47.06
Labor 15.44 10.72 23.07 16.51 18.01
Capital 25.73 9.96 38.81 33.01 29.04
Sectoral 41.63 79.32 38.12 50.48 52.94
Productivity
Structural Change 17.47
Figure 3 Sectoral allocative efficiency
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Large amounts of rural labor were shifted out of agriculture. For thefirst time, employment in
agriculture began to decline absolutely (-1.46% per year).
To calculate the contribution of growth in productivity within a particular sector, we

first calculate the contribution of increased use of each input by multiplying input growth by
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its production easticity. Productivity growth in the sector isthen calculated astheresidual, the
growth in GDP minus contribution of the growth in inputs. Contributions of sectoral
productivity growth and increased use of inputsin the entire economy are calculated asa
weighted (by GDP shares) average of their respective contributionsin each sector.

Structural change contributed 1.7 percentage points to aggregate GDP growth, and
accounted for 17 percent of thetotal GDP growth rate of 9.9 percent per year from 1978 to
1995. This share seems comparable to those reported by Maddison (1998), World Bank
(1997) and Wang (1999)."

For the economy as awhole, 41.6 percent of total GDP growth was from sectoral
productivity growth, while 41 percent was from the increased use of inputs. Total factor

productivity growth (total growth in output minus aggregate input growth, or the sum of the

14 Maddison (1998) provided a crude measure of the impact of labor reallocation
on GDP growth. He attributed 0.92 percentage point of the annual GDP growth (or 21
percent) to labor reallocation from 1952 to 1978, and 1.44 percentage points (or 19
percent) from 1978 to 1995. However, the average (instead of marginal) productivity of
labor was used in calculating the impact. He recognized that his approach was very rough
and pointed out that there is a need for more sophisticated analysis of structural-shift
effects that require disaggregated information on the physical and human capital stock,
which is the approach used in the present study.

World Bank (1997) estimates that the contribution from labor reallocation was
about 1.0 percentage points to GDP growth (or about ten percent of the total growth)
between 1985 to 1994. However, the methodology used is not clear to the authors. The
footnote on the methodology (pp. 107) was missing in the study. In the exercise of
projecting the future growth of the Chinese economy in the same study, A smple CGE
model was applied to simulate the impact of resources reallocation on GDP growth. The
model assumes no changes in sectoral technologies, and assumes a perfect capital
allocation in the base year and a declining friction of distortion during projection period.
These assumptions are largely ad hoc, and are proved to be inappropriate by the evidence
obtained from the present study.

Wang (1999) claimed that from 1979 to 1997, the increased TFP due to labor
shifts contributed about eight percent of total GDP growth (7.7 percent between 1979 to
1990 and nine percent between 1991 to 1997). But the methodology used is not clear to
us.
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contributions of sectora productivity growth and structura change) for the economy asa
whole accounts for 59% of total GDP growth. This share is much higher than Maddison's
estimate of 30 percent, and dightly higher than the World Bank estimate of 43-46 percent.™

Within the agriculture sector, growth in productivity explains nearly 80 percent of
sectoral GDP growth. This figure seems very high when compared with previous studies. Fan
(1991) attributes 16 percent of total output growth in agriculture to technica change and 27
percent to ingtitutional reformsfor the period of 1965-85. But Fan's study coversthe period in
which agricultura production wasingtitutionally constrained (e.g., the cultural revolution
period from 1966 to 1976). Moreover, the contribution of both institutional and technical
change (43 percent) in Fan's study can be regarded as growth in productivity in the current
study. In Fan and Pardey's study, these two effects plus aresidua accounted for 75.8 percent
during 1979-84 and 79.9 percent from 1985 to 1993. Thus, considering dl these factors, the
estimated contribution of productivity growth to output growth differslittle from other
sudies®

In urban industry, sectoral productivity growth accounts for 38 percent of sectoral
GDP growth from 1978 to 1995, while increased input use accounts for 62 percent. Increased
capital input aone accounts for more than 49 percent of total growth, while labor growth

accountsfor only 23 percent. Jefferson et al. (1992) dso concluded that alarge share (or more

1> Other TFP contribution estimates include 41.6 percent from 1979 to 1994 (Hu
and Khan, 1996), 39.9 percent from 1979 to 1995 (Li et al., 1996), and 29.3 percent from
1980 to 1986 (Bosworth et al., 1995). Kim and Lau, however, estimated a technical
regress (or negative productivity growth) in the pre-1990 Chinese economy. We believe
that the data they used, particularly for GDP and capital stock, are not appropriately
constructed.

16 Other studies on the topic include Huang and Rozelle (1996) and Zhang and
Carter (1997).
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than 70 percent) of output growth from 1980 to 1988 was from increased use of inputs,
particularly capital. They also concluded that the difference in input contributions between
state and collective industries and between the periods 1980-84 and 1984-88 was insignificant,
although collective industry grew much faster than state industry.

The annual growth rate of urban services was nearly 50% higher than that of urban
industry. Growth in sectora productivity accounts for 51 percent of the total growth, and the
remainder is accounted for by increased use of inputs. Growth in capita explains about 33
percent, while growth in labor accounts for 17 percent. There have been no studies of the
urban service sectors, so it isimpossible to compare our estimates with others.

Therapid growth in rura enterprisesis explained equaly by the increased use of
inputs (47 percent) and improvement in total factor productivity (53 percent). In terms of
percentage of contribution to GDP growth, productivity growth isin the same range asfor the
urban industry and service sectors, but in terms of absolute contribution to GDP growthiit is
the highest among all sectors. Growth in productivity contributed more than 12 of the total of
22 percentage points of GDP growth in rura enterprises over 1978-95. The contributions are
3.9 percent, 3.0 percent, and 5.6 percent for agriculture, urban industry, and urban services,
respectively.

Our initid reaction to these results was that we may have overestimated productivity
growth in the rural enterprise sector, considering itslower technology level, but severa prior
studies a so reach the same conclusion. Svgnar (1990) suggests that Chinese rural enterprises
have experienced rapid technical progress, and that they seem to operate under mildly
increasing returnsto scale. Jefferson (1993) and Jefferson et al (1996) found that rural

enterprises outpaced state-owned enterprisesin growth of TFP during the 1980s, surpassing
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them in absolute level of TFP by the end of the period. Dong and Putterman (1997) concluded
that productivity of rural enterprisesincreased at between six and nine percent per year during
1984-89, using time-series, firm-level dataand an analytical framework of afrontier

production function.
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7. CONCLUSION

In this paper, we develop a conceptua framework that explicitly incorporatesthe
contribution to aggregate growth of reallocation of resources across sectors. We used new data
on GDP by sectors at the provincid level for 1978-1995 to estimate sectoral production
functions that incorporate the possibility of biased technica change. Using the estimated
parameters and acomputationa procedure for caculating the “alocatively efficient” level of
GDP, we found that about 17 percent of aggregate growth in China over this period is dueto
structural change—shifting resources from lower to higher productivity sectors. This
efficiency gain isattributed mainly to intersectoral |abor movements. There were severe policy
congraints on capital mobility, and capital realocation appears to have actually hindered
efficiency.

Sectoral productivity growth accounts for 42 percent of aggregate growth, whichis
relatively low when compared with the experience of developed countries.™” However, in
absolute terms, TFP growth contributed 4.2 percentage points to the aggregate annua growth
rate, which isvery high by any international standard. The increased use of inputs accounts for
41 percent of growth. Growth in labor input explains only asmall part of China srapid
economic growth (15%), while capital growth explains more than 26 percent.

Theresults of this study support an optimistic view of prospects for future economic

growth in China. The continuing large differencesin both labor and capital productivity across

7 For many developed countries, increased productivity often accounts for more
than half of the total economic growth (Chenery et al. 1986).
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sectors suggests that China still has great potential for further efficiency gains through
continued structural change. To realize this potential, however, many restrictions on the
intersectoral movement of resources need to be removed. For example, higher capital
returnsin rural areas (in both rural enterprises and agriculture) suggest that more
aggressive government policies should be sought to increase investment there, or at least
not hinder their movement. Such policies will not only improve overall economic
performance, but also narrow the development gap and inequality between the rural and
urban sectors. Similarly, the government should also encourage labor movement from
agriculture to rural enterprises, urban industry, and service sectors as labor productivity in
these sectors continues to be much higher than in the agriculture sector.

Theresultsindicate that intersectora differencesin margina returnsto capita have
grown during the reform period. The puzzle iswhy there has not been more investment in
higher productivity sectors such as rura enterprises and agriculture. One plausible explanation
isthe duggish reform of the financial sector in China. Efficient capital markets that can funnel
new investment to sectors with higher returns still need to be devel oped.

The results also show the dramatic role of technical changein fostering rapid growth
in China. It may well be that serious reform efforts allowed the economy to exploit
opportunities that had long been present but could not be pursued in the earlier system of
command planning. The results concerning the continuing role for structural change indicate
that such opportunities are not exhausted. However, possibilitiesfor “easy” increasesin
productivity may well be more difficult to find in the future. To maintain the historically high
rates of aggregate growth in the future undoubtedly requires increased investment in R&D,

infrastructure, and human capital, aswell as continuing policy reform.
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