First draft: March 2003

Productivity Growth in China:
Evidence from Chinese Provinces™®

Xiang Ao and Lilyan Fulginiti ?

Abstract. Young (1995) estimated Total Factor Productivity (TFP) growth for Hong
Kong, Taiwan, Singapore and South Korea. He reported moderate growth rates for these
four regions. This means that rapid growth of GDP in these four economies is due mainly
to fast increase of inputs. Young (2000) also estimated the TFP growth rate of China to
be 1.4% per year during the period of 1978 to 1998. Similar to his claim for the four
"Asian Tigers", he concluded that "the productivity performance of the non-agricultural
economy (of China) during the reform period is respectable, but not outstanding."

China's real GDP grew at about 9% every year during that period. Is this extraordinary
growth rate only due to factor accumulation? Or is it to a large degree due to improved
efficiency and innovations? To answer this question, this study uses a panel dataset of
real GDP, capital stock, and labor force for 30 provinces for 1978 to 1998 to estimate the
TFP for the Chinese economy. Two approaches are used to estimate the aggregate
production technology: a fixed-effects model and a stochastic frontier model. Our results
are consistent across models indicating a TFP growth rate of 4.9% and 3.3% respectively.
Both estimates are higher than Young's 1.9%. Our estimates also indicate that national
average of TFP's contribution to GDP growth amount to 41.3% and 38.7%, respectively.
Other results of interest indicate that capital has contributed more than labor to GDP
growth and that technological change has been labor using.

JEL classification: O47; O53

1 The authors thank Matthew Cushing, Hendrik van den Berg and James Schmidt for numerous
helpful suggestions. The authors are responsible for any remaining errors.

Z Lilyan E. Fulginiti is Professor of Agricultural Economics at the University of Nebraska-
Lincoln. E-mail: lfulginiti@unl.edu

© 2003 Xiang Ao and Lilyan Fulginiti. All rights reserved.



Productivity Growth in China
- Evidence from Chinese Provinces

Xiang Ao and Lylian Fulginiti

1 Introduction

There is a debate in the literature about whether the ” Asian Tigers”, with their aston-
ishing growing speeds, are catching up to the developed countries. Alwyn Young (1995)
pointed out that ”once one accounts for the dramatic rise in factor inputs, one arrives
at estimated total factor productivity growth rates that are closely approximated by
the historical performance of many of the OECD and Latin American economies.”
According to Young’s paper, the ”Asian Tigers” do not have especially high growth
rates of productivity, they are growing fast only because they are increasing the use
of inputs tremendously. Paul Krugman (1994) echoed this opinion in his essay ”The
Myth of Asia’s Miracle,” stating that almost all East Asian output growth has been
matched by rapid input growth.

Aggregate productivity refers to output per unit of input. It reflects technical
change as well as technical efficiency change. In the study of economic growth, ac-
counting for productivity growth is very important as the economy’s long run growth
is driven by productivity growth and to a lesser extent by growth in inputs. Young be-
lieves that growth in East Asia is driven by a scale effect, and that technical innovations
are adopted no faster than in other countries.

In his 1995 paper, Young used a translog production function to represent the
economy’s aggregate technology, and estimated the ”Solow residuals” to obtain TFP
indexes for four different countries. In this model, technical efficiency in production is
assumed, i.e., the economy is assumed to be producing on the frontier. He investigated
the cases of Hong Kong, Singapore, Taiwan, and South Korea.

Despite spectacular economic performance in the last two decades in China,
there are relatively few studies on China’s overall productivity performance. Ezaki
and Sun (1999) studied TFP growth for China. They reported that the growth rate of
TFP has been fairly high, at about 3% to 4% from 1981 to 1995. They used a growth

accounting approach directly from the data; no econometric estimation was done. In



his recent paper about China, Young (1999) estimated non-agricultural TFP growth
rate to be 1.4% per year during the period of 1978 to 1998. Similar to his claim for the
four ” Asian Tigers”, he stated ”"the productivity performance of the non-agricultural
economy (of China) during the reform period is respectable, but not outstanding.”
Kalirajan et al (1996) studied agricultural total factor productivity (TFP) growth of
the Chinese provinces, and reported that TFP growth in the pre-reform period of 1970-
1978 was negative in twenty out of twenty-eight provinces. In the 1979-1983 reform
period agricultural TFP growth was positive in almost all provinces, but it reverted
to negative in sixteen out of twenty-eight provinces in the post-reform period of 1984-
1987. Woo (1996) reported China’s net TFP growth rate to be 1.1 to 1.3 percent from
1978 to 1993, and 0.3 to 0.6 percent from 1985 to 1993. Wu (1999) used a stochastic
frontier approach to estimate TFP growth, including both the technical change rate
and the efficiency change rate for Chinese provinces from 1978 to 1995. The TFP
growth rates in this study have been increasing from a negative territory to positive,
although still a small figure, during the reform period.

Traditionally, total factor productivity, the ratio of an index of aggregate output
to an index of aggregate input, has been used to measure productivity. Changes in
TFP can be decomposed into components measuring changes in technical efficiency, in
scale, and in technology.

The purpose of this study is to obtain TFP growth rates at the provincial
level for China for the reform period from 1978 to 1998. In order to understand
more thoroughly the sources of economic growth, we isolate technological change from
scale effects. This study differs from the above studies in five ways. First, we use
panel data of real GDP, real capital stock, and labor force of all 30 provinces for
21 years. Second, instead of using traditional growth accounting by obtaining the
shares of capital and labor from national accounts, we use a fixed-effect model and a
stochastic frontier approach to estimate the contributions of capital and labor, and to
obtain the TFP growth rate. We are also able to isolate efficiency change from technical
change by province and year. Third, we try to explain the cross-province developmental
difference by evaluating contributions from labor and capital for each province each
year. Fourth, this approach emphasizes the use of quantities instead of prices because
prices do not reflect opportunity cost in non-market economies. Fifth, a byproduct
of the approach we use to estimate TFP growth is the specification of an aggregate

production technology. We are able to estimate parameters such as output elasticities,



elasticities of substitution, elasticities of scale, and factor biases of technological change
that more specifically describe the Chinese production sector.

We discuss the alternative methodologies for productivity analysis in section 2.
In section 3, we report the results of the two different methods we used. We draw our

conclusions in section 4.

2 Methodologies

Following the work of Solow (1957) and Griliches (1994), we break down the growth
rate of aggregate output into contributions from the growth of inputs (capital and
labor), and technological change. Let’s start with a standard neoclassical production

function.

Y(t) = A(t) - F(K(t), L(t)) (1)

Where Y (t) stands for output in period ¢, K(t) is capital and L(t) is labor, and F
is the aggregate function. A(t) indexes the technology. Assuming technical change is

Hicks neutral, the rate of growth of output is:

Y/Y:A/A+A%-K+%.L @)

where Fr and Fp, are the marginal products of capital and labor respectively, and a

dot represents the time derivative of the variable. After a little manipulation, we have:

AFgK AFpL

KK+ 55 (E)T) 3)

Y)Y =A/A+

If we assume a competitive market, then the marginal product is equal to the

ratio of input price to output price. If in addition we assume constant returns to scale,

AF?KK is the share of the rental payments to capital, and # is the share of wage
payments to labor '. Let AF?KK = «(t) and # = ((t) , then equation (3) can be
written as

Y)Y = AJA+a(t) - (K/K)+B(t) - (L/L) (4)

!Some of the papers mentioned above assume the existence of a competitive market, or a well-functioning
market economy in their work on Chinese productivity measurement. Then the rental payments to capital
and the wage payments to labor can be obtained from the national account. However, we believe this is
not appropriate for the Chinese economy, since it is an economy in transition, far from a mature market
economy. We estimate the contribution of capital and labor econometrically and avoid this assumption.



Thornquist (1936) has shown that the TFP growth rate between two points in

time ¢ and ¢ + 1 in discrete time can be expressed as:

log[A(t+1)/A(t)] = log[Y (t-+1)/Y (t)] —a(t)-log [ K (¢+1) /K (t)] - B(t)-log[L(t+1) /L(¢)]
i ()

Here a(t) = [a(t+1)+a(t)]/2 and 5(t) = [B(t+1)+3(t)]/2 are the average shares

of capital and average share of labor over periods ¢t and ¢+ 1. Diewert (1976) has shown
that the index above is superlative and it is exact for a translog production function.
We proceed then to measure TFP growth for China’s provinces by econometrically
estimating an aggregate translog production function. To account for the panel nature

of the data two methods are used:
1. a translog production function with fixed effects,
2. a stochastic frontier translog production function.

In both cases the production technology is represented by
logY = ag+aglogK + aplogL + ayt + %ﬁKK(logK)2 +
Brr(log K)(log L) + Br+(log K)t + %BLL(Iog L)2 +
Bualog L)t + 3 fut? (6)

where Y, K, L and t, represent output, capital, labor and time (as a proxy for technical
change), and a’s and [’s are parameters to be estimated. When fixed effects are
used, dummy variables capturing the differences across the 30 provinces are included.
When the stochastic frontier approach is used, the stochastic error is decomposed
into an efficiency term and a term of measurement error or other random error. We
follow Aigner, Lovell and Schmidt (1977) and Meeusen and van den Boeck (1977) who

proposed the following stochastic frontier production function:
log(yi) = zif +v; —w;,i=1,2,...,N. (7)

Here log(y;) is the logarithm of the output for the ith firm or production unit.
x; is a vector, representing the right hand side of equation (6), whose first element is
”71” and the remaining elements are the logarithm of all the input quantities. The error
term, v; , accounts for measurement error and other random factors, and is assumed

to be independent and identically distributed (i.i.d.) as a normal distribution with



mean zero and constant variance, o2 . And u; , a one-sided error term used to capture
departure of the cross section units from those on the frontier, is assumed to be an
i.1.d. half-normal or truncated normal variable. Here for generality, we assume u; is a
variable with truncated normal distribution.

Pitt and Lee (1981) specified a panel-data version of the Aigner, Lovell and
Schmidt (1977) model:

log(yit) = w8+ vig — ui,i = 1,2,..., N;t =1,2 ..., T. (8)

This model is used in this study to estimate equation (6) for 30 Chinese provinces
during the 21 years. It allows decomposition of TFP growth into efficiency change and
technical change. An estimate of u;; provides a notion of the performance of each unit
compared to the rest in each time period, for a stable technology. This is referred to
in the literature as technical efficiency.

Total Factor Productivity growth is obtained in the fixed effects model as:

OlogY
ot

TFPtf = =y + Brilog K + Brilog L + Byt (9)

while in the stochastic frontier model, equation (9) only measures technical change
(T'C). TFP rates in the stochastic frontier model has two components: 7T'C" and
EC(Efficiency Change):

TFP =TCy+ ECy (10)

Input contributions to output growth, the production elasticities, are

OlogY

Sk = & = ag + Ok log K + Bk log L + Brt (11)
Olog K
OlogY

s, = 2" — oy + Brrlog K + Brolog L + Bt (12)
Olog L

The above equations indicate the percentage change in output due to a 1%
change in inputs. These elasticities give us a sense of the importance of input growth
versus productivity growth in the explanation of output growth. They are also used to

obtain an estimate of aggregate returns to scale. The elasticity of scale is defined as:

_ Olog f(Ax) B " 87]" B '



and measures how output varies as a particular input bundle is augmented by a scalar.

For computational purpose, it can be rewritten as:
€= SKg + SL (14)

If the scale elasticity is unity, then the technology exhibits constant returns to
scale. A scale elasticity greater than unity indicates increasing returns to scale and one
below one indicates decreasing returns.

Two additional technology parameters are of interest, the substitution elasticity
and the pairwise input bias. The substitution elasticity indicates the ease of factor
substitution and is defined by Hicks as

Olog %
= 15
KL= Hlog MRSk, (15)
where M RSk, refers to the marginal rate of technical substitution.
Hicks defined pairwise input bias due to technical change as
OMRS OM P, OM P,
PrL = L K L (16)

ot ot ot

where M P; stands for the marginal productivity of the ith input. It measures the
rotation of the isoquant at a given point in input space in response to technological
change. A zero value of indicates Hicks neutrality while a positive value indicates a

labor augmenting technical change (or capital saving.)

3 Estimation and Results

The two approaches presented above are used to estimate productivity growth of the
Chinese provinces. The dataset is composed of real GDP, real capital stock (both in
million yuan of 1950) and labor force (in thousand workers) for all the 30 provinces of
China from 1978 to 19982. Data on GDP, investment in Fixed Capital, and the labor
force are obtained from Comprehensive Statistical Data and Materials on 50 Years of

New China, and various issues of China Statistical Yearbook.

2GDP and investment have been deflated by the national general retail price indexes, with 1950 as the
base year.



Because data on capital stocks for Chinese provinces is unavailable, we estimate
the capital stocks from data on investment. To estimate capital stocks of the 30

provinces, we use the perpetual inventory method. The following formula is used:
Ki=(1-0)Ki—1+ I (17)

where K; represents the capital stock at time ¢, § represents the depreciation rate, and
I;_1 is the investment at time £ — 1. The series of investment in fixed capital from year
1950 through 1998 is used to estimate the capital stock. Solving equation (15) gives,
N-1
Kion = (1= VK + Y Ly(1 — 5N (18)
§=0

The depreciation rate is taken to be 0.0422, the average depreciation rate of fixed
assets of state-owned enterprises from 1952 to 1992 (Statistical Yearbook of China, 1997)
. We are interested in obtaining the series of capital stock from 1978 to 1998. We have
series of investment from 1952 to 1998. Suppose we use the capital stock at year 1952
as the benchmark capital stock K; , then as years go by, (1 — §)" decreases, and the
value of the benchmark capital stock becomes less important. We tested the sensitivity
of the values of capital stocks with different values of the benchmark capital stock, and
the final estimations of capital stocks of 1978 or later turned out to be almost identical.
Capital stocks for all the 30 provinces have been estimated by equation (18).

To study regional economic performance, the 30 provinces are grouped into three
regions: East (mostly coastal provinces, 12 provinces), Central (9 provinces), and West
(9 provinces)?. From 1978 to 1998, real GDP growth rates of the 30 provinces are shown
in Table 1.

Table 1: Average Growth Rates of GDP, capital and labor, 1978 to 1998

Growth Rates GDP Capital Labor
East 9.68% 10.61% 2.10%
Central 8.71% 7.69%  2.49%
West 791%  6.43%  2.53%
National 8.86%  8.49%  2.34%

3This is the traditional division of Chinese provinces, both economically and geographically.



Figure 1: Average Growth Rates of GDP, Capital and Labor, 1978-1998
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We can see from Table 1 that most provinces experienced tremendous real GDP
growth over the 21-year period, with a national average growth rate of 8.86%. Gener-
ally, the provinces in the East performed best, whereas provinces in the West had the
poorest performance. It is interesting to note in Figure 1 that the average growth rate
of GDP for the whole country was negative in the 1988-1989 period but this growth rate
turned large and positive in subsequent periods. Is China’s strong economic growth
due to technological innovation, scale effects or just input growth? The answer to this
question is important given that long run sustainability of such growth along with
permanent improvements in the standard of living of the Chinese population depends

crucially on its origins.



3.1 Productivity growth with fixed-effects models

After the addition of a stochastic error, the following translog production function is

estimated using generalized least squares® with a correction for heteroskedasticity:

29
1
logY = ao—|—ZaiD¢—|—aKlogK—l—aL10gL—|—att—|—§BKK(logK)2—|—

=1

1
Bgir(log K)(log L) + Bgtlog K -t + §BLL(log L) +
1
BrilogL -t + §Bttt2 + ¢ (19)

where Y stands for real GDP and K, L, and ¢ denote capital input, labor input, and
time. Dummy variables were included in the estimation to capture heterogeneity of
the fixed effects variety across provinces not captured by the inputs.

Two nested models are tested. If all second order coefficients are zero, then
the translog becomes a Cobb Douglas. This restriction is tested using a Wald test
and rejected by the data®. This is important given the prevalence of the Cobb-Douglas
form in aggregate studies of growth. Another important restriction used in the indexing
approaches to productivity growth and in some econometric studies is that of constant
returns to scale (CRS). Under this assumption, the following restrictions must be
satisfied:

ag +ar =1, Bgg + Bkr =Brr + Bk, = Bxt + By = 0. (20)

The hypothesis of CRS is tested with a Wald test and rejected by the dataS.
We proceed to estimate a translog production function without the CRS restriction.
Symmetry of cross effects is maintained throughout the estimation. A total of 630
observations are used in the estimation of 39 parameters. Of these parameters, 29
are dummy variables, 9 are the first and second order parameters of the production
function and one is the constant. Among the nine production function parameters,
three of them are significant at the 99% level, one is significant at 95% level, and one
is at 90% level (See Appendix 1).

4The Eviews econometric package is used in this estimation.
5Results of Wald test for Cobb-Douglas form: x? = 196.2883, p — value = 0.0000.
SResults of Wald test for CRS: x? = 123.5373, p — value = 0.0000.
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Our main interests are the estimations of the rate of technical change, the scale
elasticity and the contribution of inputs to output growth. To estimate the rate of

technical change we use equation (9) with parameters estimated by this model

dlogY

TFP/ = = &y + By log K(t) + Brylog L(t) + Byt (21)

where hats represent estimated parameters. Equation (21) is evaluated at each data
point and an average across time and for each region is presented in Table 2 (See

Appendix 1 for more detailed results).

Table 2: Growth Patterns of the Three Regions of China (Translog Production Function with
Fixed-effect Model): Averages from 1978 to 1998

TFP Sk Si Contri. Contri. Contri. Elasti. Tech.

Growth of K of L of TFP of Change

Rates Substi. Biases
East 0.050  0.365  0.333 0437 0.098 0.582  0.242 0.086
Central 0.053  0.382  0.252 0.373  0.091 0.487  0.155 0.053
West 0.045 0.334 0.491 0.304  -0.082 0.114 0.509 0.054

National 0.049 0.361 0.356  0.378  0.042  0.413 0.296  0.067

Note: s, and s; represent output elasticity of capital and labor, respectively.

Table 2 indicates that the estimated average productivity growth in China dur-
ing this twenty-year period is approximately 4.9% annually. This rate is much higher
than that estimated in other studies for OECD countries (about 2%) and it explains
approximately 41 percent of the average GDP growth of 8.86%. Productivity growth
explains approximately 58 percent of GDP growth in the fast growing provinces of the
East. It explains approximately 49 percent of GDP growth in the Central provinces.
However, it only explains about 11 percent in the slower growing West provinces.
This indicates that the process of adopting technological innovation in the backward
western provinces is much slower than other parts of the country. The parameter Sy
indicates that productivity is increasing at an increasing rate of 0.0094% annually, for
the country as a whole.

The contribution of capital and labor to output, the production elasticities, are
calculated using equations (11) and (12) which in terms of the estimated parameters

are



Figure 2: Average TFP Growth Rates
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$K(t) = ax + Bri log K(t) + Biplog L(t) + Byt (22)

§L(t) :@L+BKL10gK(t)—i—BLLlOgL(t)—i-BLtt (23)

These elasticities are evaluated at each data point. Table 2 presents summaries
of the capital and labor production elasticities for the three regions. From this table we
see that in the East, labor changes have slightly smaller impact than capital changes on
output growth. In the Central region (the traditionally labor abundant region), capital
has the biggest impact on output growth while labor changes have the smallest impact
among three regions. On the other hand, in the West region (labor scarce region),
labor changes have the biggest impact among three regions while capital changes have
the smallest impact. On average, a 1% increase in capital induces a 0.361% increase
in GDP while a 1% increase in labor accounts for a 0.356% output increase.

In order to account for the actual contribution of inputs to output growth,

we use these estimated elasticities along with the actual growth in the two factors
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for all provinces and all years to calculate the contributions from labor and capital.
These results are summarized in Table 2, which indicates that capital and labor have
accounted for 37.8% and 4.2%, respectively, of average GDP growth, and TFP growth
has accounted for 41.3% of the GDP growth in China during the reform period. Capital
contributes 43.7% of the GDP growth in the East region, while 37.3% and 30.4% in
the Central and West, respectively. This result shows that the fast growth of the
East region of China is considerably due to rapid increase of capital investment, such
as foreign direct investment in Guangdong province. However, at the same time, we
should also notice that TFP contribution for the GDP growth is even bigger for the
East region. The contribution of labor growth is unsurprisingly low, given that labor
supply is almost unlimited and the growth rate of labor is small due to the birth
control policy adopted by the Chinese government. Among the three regions, the East
has the highest contribution from TFP growth, 58.2%. That shows that during the
reform period, contrary to Young’s conclusions, at least the East region in China has
benefited substantially from technology innovation relative to factor accumulation.

Three conclusions result from the estimates presented above. First, input growth
and technological change have similar contributions to overall GDP growth (42% versus
41.3%). Second, capital growth has contributed more than labor. Third, output growth
is less than accounted for by input growth and productivity growth, indicating the
presence of other than constant returns to scale’.

This takes us to the next concept of importance in this study, the scale elasticity,
calculated here by equation (12). This elasticity indicates that the aggregate Chinese
technology shows decreasing returns to scale, or that an increase in inputs of the same
magnitude increases output less than proportionally. Therefore, the contribution of
inputs to output growth reflects this characteristic of the technology.

An important parameter describing the nature of the input substitution pos-
sibilities in this economy is the elasticity of substitution. This elasticity is obtained
evaluating equation (15) with the estimated parameters and at each data point. Ta-
ble 2 summarizes this information and indicates a high degree of substitution between
capital and labor in the West region. This indicates that in the backward western
provinces, labor and capital are highly substitutable, compared to other provinces.

The nature of technical change that occurred in the Chinese economy can be

explored further by the calculation of input biases. In doing so, we use Hicks’ def-

"Remember that the data has rejected the CRS restriction.
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inition of pairwise biases. Equation (16) is evaluated at each data point using the
estimated parameters and the results are summarized in Table 2. This table indicates

that technical change has been biased in favor of capital.

3.2 Productivity growth with a translog stochastic pro-
duction frontier

Following Battese and Coelli (1993), we use a translog production function incorpo-

rating a model for technical efficiency effects. The equation to estimate is

1
logYyy = oo+ axlog K + aplog Ly + aut + §BKK(log Kit)2 +
1
Brr(log Kit)(log Lit) + Brtlog Ky - t + iBLL(log Lit)2 +
1
BLt log Lit -t + §Bttt2 + Vit — U (24)

where vy is a random error and u;; is a one-sided error term described in section
2. And they are assumed to be independently distributed: vy’s are i.i.d. N(0,02) and
u;’'s are N (uit,ag). The cross-region performance differences (i.e., the inefficiency
effects) are hypothesized to be influenced by the degree of industrialization, openness,
and infrastructure of each province. We believe in the case of Chinese economy, these
three aspects are important for determining the production efficiency of each province.

We specify the inter-provincial differences as:

it = 0o + 01(Agit) + d2(Trade;r) + 03(Railyy) + wit (25)

where Ag; is the ratio of total output in agriculture and GDP for each province at
time ¢.

Trade; is the sum of import and export divided by GDP for each province at
time ¢.

Raily is the length of railway divided by the area of each provinces at time t¢.

w;¢ is defined by the truncation of the normal distribution with zero mean and
variance o2.

The ratio of agricultural output and GDP is a measure of degree of industrial-

ization. Total volume of import and export divided by GDP is a measure of openness.
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The condition of infrastructure of each province is proxied by the length of railway
divided by the total area of each province.

Productivity growth can be decomposed into a component due to technological
innovations and a component due to intrinsic differences across provinces. Technical
change is captured by equation (9) while cross-province differences or what we refer to
as efficiency change is given by estimates of the one-sided error term which indicate
the distance of the cross sectional units from those on the frontier. The technical effi-
ciency indicators give a sense of the cross-section heterogeneity among the provinces.
The parameters of equations (24) and (25) are estimated using Coelli’s FRONTIER
4.1 econometric package. This provides maximum likelihood estimates of the param-
eters of interest. Estimation results are reported in Table 2A in the appendix. From
Table 2A we can see that 01 is estimated to be significantly negative, meaning agri-
cultural provinces tend to be more inefficient in production; and J- is estimated to be
significantly positive, meaning openness has a positive effect on technical efficiency.

The restrictions for a Cobb-Douglas version are imposed and a likelihood ratio
test indicates rejection of such a form. Also, a likelihood ratio test indicates rejection
of the restrictions for constant returns to scale in production. Both of these results
are consistent with our previous estimation. We proceed to estimate an unrestricted
translog production frontier with symmetry maintained. Fourteen parameters are es-
timated, the ten production function parameters plus four parameters related to the
error terms. Seven parameters are significantly different from zero at the 99% confi-
dence level. Estimation results are presented in the appendix.

A summary of the estimated rates of technical change for each region and all
years is presented in Table 3.

The stochastic frontier approach can separate the effects of technical change and
efficiency change. In Table 3, we report technical change rates for the three regions and
for the whole nation. Table 4 and Table 2H in the appendix report efficiency change
rates for the three regions and for the whole nation. Technical efficiency change rates
are positive for most provinces in most years.

In Table 3, we see that the average technical change rate for the whole nation is
2.7%, whereas national average TFP growth rate estimated by the fixed-effects model
is 4.9% (reported in Table 2). There are two reasons for this difference. First, the
contribution of capital with the stochastic frontier model is significantly higher than

with the fixed effect model. Therefore, the stochastic frontier model gives smaller
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Table 3: Growth Patterns of the Three Regions of China (Translog Production with Stochastic
Frontier Method): Averages from 1978 to 1998

Tech. Sk Si Contri. Contri. Contri. Elasti. Tech.

Change of K of L of TC of Change

Rates Substi. Biases
East 0.027  0.557  0.502 0.729 0.152 0.291 0.304 0.038
Central  0.029 0.486 0.486 0.510 0.177  0.281 0.281 0.039
West 0.026 0.424  0.612 0.418  -0.016 0.055 0.298 0.036

National 0.027 0.496 0.530 0.570 0.109 0.217 0.295 0.038
Note: TC represents Technical Change.

estimates for the contribution of technical change. Second, technical efficiency rates
are positive. Therefore, part of the TFP growth rate from the fixed-effects model
is actually technical efficiency change. We proceed to compare TFP growth in both
models.

As we have seen in section 3.1, the East region does not have the highest TC
growth rates; instead, it only has the same average growth rate of TC as the country
as a whole, 2.7%. On the contrary, the contribution from capital investment is the
highest in the East region: 72.9%. This, again as in section 3.1, is consistent with
the conclusion of Young, among others, that China’s rapid growth is largely due to
rapid growth of investment only, technological improvement is nothing remarkable.
However, we should note that this is only true for the East region; for the other
two regions, capital investment contributes significantly for GDP growth but not as
dominant. TC growth also plays an important role in the East and Central regions,
with contributions to GDP growth 29.1% and 28.1% respectively. As we have seen in
section 3.1, the West region benefited little from TFP growth. According to stochastic
frontier method estimates, TC growth for the West region contributes only about 5.5%
to its GDP growth rate, confirming our conclusion in section 3.1 that the West has not
shown impressive technological improvements during the reform period.

Production elasticities of capital and labor calculated according to equations
(11) and (12), evaluated at each data point and averaged for each region are reported
in Table 3.

Again, the stochastic frontier model shows us a similar pattern as our estimation

results with fixed-effect model. The capital production elasticity is 0.496 on average



and the East region has the highest capital production elasticity of 0.557 while the
West region has the lowest capital production elasticity of 0.424. This elasticity has
been increasing through time. The average labor production elasticity for the whole
country is estimated to be 0.530. The West region has the highest labor production
elasticity of 0.612, while the Central region (labor abundant region) has the lowest
labor production productivity of 0.486.

Growth decomposition, from Table 3, indicates that on average capital growth
and labor growth account for 57.0% and 10.9% of the growth rate of GDP respectively.
The total contribution by factors, 67.9%, indicates that factor accumulation has been
indeed the major factor that keeps the Chinese economy growing at a high speed. TC
contributes only 21.7% of the GDP growth according to these estimates.

Again, three conclusions are possible from these results. First, input growth has
contributed a major percentage of the overall GDP growth. Second, capital growth
alone contributes more than 50% of the GDP growth, while labor growth and TC
growth each accounts for less than 20%. This stresses the importance of capital invest-
ment in China, especially foreign investment. Third, average TC rate is low, however
still higher than Young’s estimation.

The scale elasticity calculated using equation (12) also indicates increasing re-
turns in production for the East and West regions, and decreasing returns for the
Central region. Substitution elasticities in Table 3 indicate a relatively low degree of
substitutability between capital and labor in production.

In addition, technical efficiency, the amount of output per unit of input obtained
by each province relative to other provinces when the technology is stable (no shifts
through time due to technical change) is estimated by this method. Results presented in
Table 4 and Figure 3 indicate that overall technical efficiency of the Chinese economy is
about 73.3% and has had an increasing trend during the reform period. A more detailed
report of technical efficiency estimations is listed in the appendix. It is interesting here
to note the performance of the different regions. The East region shows the best
performance, with an average efficiency of 82.1%, with most of the provinces closer
to the upper bound of the frontier. The Central region shows an average efficiency
of 70.4% at the highest rate increasing through time and the West provinces show
the worst performance with an average efficiency of 64.3% also increasing through
time. It is interesting to note that Shanghai has the highest average efficiency over
the reform period, 95.7%, with Guangdong at the second place, 91.9%. On the other
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hand, Guizhou has the worst efficiency record of 48.1%, with Tibet at the second
place, 51.2%. It indicates that Shanghai has almost always been on the frontier of the
production possibility frontier, while Guizhou and Tibet have been deeply inside the
production possibility frontier. From Table 4 and Figure 3 we can see that the average
technical efficiency has been increasing over the reform period at a small rate of 0.6%

per year.

Table 4: Average Efficiency of the Three Regions of China: Averages from 1978 to 1998
Efficiency EC Rate

East 0.821 0.005
Central 0.704 0.007
West 0.643 0.006

National 0.733 0.006
Note: EC represents Efficiency Change.

Figure 3: Technical Efficiency
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After calculating technical efficiency change rates (see Appendix 2 for details),
we are able to combine technical change rates and efficiency change rates to estimate
TFP growth rates by equation (10). Table 5 summerizes TFP growth rates and it’s con-
tribution to GDP growth estimated by both fixed-effects model and stochastic frontier
model.

Table 5: Average TFP growth rates and TFP contributions by two models.

TFP/ Chpp TFP? Cipp
East 0.050 0.582 0.031 0.486
Central 0.053 0.487 0.035 0.230
West 0.045 0.114 0.032 0.413
National 0.049 0.413 0.033 0.387

In table 5, TF P and C’%FP represent TFP growth rates and contribution to
GDP growth by fixed-effects model. T'F'P® and C%p represent TFP growth rates and
contribution to GDP growth by stochastic frontier model.

From Table 5, we can see that after combining the technical change rates and
efficiency change rates, we obtain TFP growth rates more comparable with the results
from fixed-effects model. Both models estimated TFP growth rates in the period of
1978 to 1998 to be significantly higher than the estimates from Young (2000). Further-
more, the contribution of TFP to GDP growth is estimated to be 38.7% as a national
average, which is also comparable to the result from the fixed-effects model. As we
mentioned before, since fixed-effects model assumes full efficiency, we do not expect

the two models return same results.

4 Conclusions

Regional estimates consistently indicate better productivity performance by the central
provinces, medium by the east provinces and poor performance by the west provinces.
In terms of efficiency estimations, the East region is more efficient than the others but
its rate of improvement is lowest than that of the other regions. This indicates that the
other regions are ”catching up.” It is interesting to note the performance of Shanghai
and Guangdong at one extreme, and Tibet and Guizhou on the other.

Technical change’s contribution to GDP growth is estimated as 21.7% by the

stochastic frontier model, with rates of growth of technical change of approximately



2.7% for the whole country, a little lower in the West region and a little higher in the
Central region.

The most important estimate though is that of total factor productivity growth.
This study estimates a rate of productivity growth of 4.9% in the fixed effects model and
3.3% in the stochastic frontier model. Both models identify the Central region as the
one with the highest average rate of productivity growth. TFP’s contribution to GDP
growth is 41.3% in the fixed effects model and 38.7% in the stochastic frontier model.
Both models show an important contribution of improved efficiency and innovations
on output growth in the Chinese economy.

Although TFP has contributed considerably to GDP growth, labor and capital
growth still accounts for the majority of GDP growth. This indicates an important role
for input growth and scale. In fact, the econometric estimates indicate capital growth
dominating labor growth in accounting for output growth. Technological change has
been labor using relative to capital, an indication in support of the induced innovation
hypothesis given the very elastic supply of labor in China.

In conclusion, even though China’s input growth accounts for a dominant per-
centage of the GDP growth, China still showed a rapid growth of productivity, which is
still higher than that of the OECD economies and higher than Young (1995 and 2000)

has estimated for China as well as other eastern Asian countries.

5 Appendix

APPENDIX 1: Estimation Results by Fixed-Effect Model (Table 1A-1H)
APPENDIX 2: Estimation Results by Stochastic Frontier Model (Table 2A-21)
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Table 1A. Estimation Results of Equation (17) by Fixed-Effect M odel

Parameter Estimates  T-ratios

o -136513  -5.7515
ag -0.6521 -3.6417
oL 3.9614 7.2674
o 0.0023 0.0993
Bx -0.0382 -2.3777
B 0.1136 4.0327
= 0.0105 3.0845
B -0.2259 -6.9756
Bt 0.0015 0.4402
B -0.0003 -1.3306

a,+a, -138633  -5.8637
a,+a, -135531  -5.7374
a,+a, -141061  -59127
a,+a, -142577  -59770
a,+a. -133828  -5.6254
a,+a. -140338  -5.8816
a,+a, -136180  -5.7109
a,+a, -132433  -55622
a,+a, -131461  -55007
QA+, -135000  -5.6964
a,+a,, -137460  -58117
a,+a,, -139153  -5.8312
A+,  -14.0066  -5.8829
a,+a,, -131804  -56294
a,+a,. -135327  -57745
a,+a,, -135882  -57335
a,+a,, -135826  -5.7584
a,+a,, -131837  -55902
a,+a,, -140893  -59285
A+, -146110  -6.2474
a,+a, — -134825  -5.7619
an+a,, -145443  -6.1012
Ay +a,, -142108  -59723
a,+a,, -149006  -6.6500
A+, -142408  -59741
a,+a,, -145176  -6.0848
a,+a,,  -147308  -6.3866
Qo+ -147508  -6.3997
A+, 143147  -6.0236




Table 1B. Real GDP Growth Rates of Chinese provinces, 1978-1998

GDP Growth [78-79 79-80 80-81 81-82 82-83 83-84 84-85 85-86 86-87 87-88 88-89 89-90 90-91 91-92 92-93 93-94 94-95 95-96 96-97 97-98 Average

EAST
BEIJING 0.079 0.089 -0.023 0.088 0.152 0.140 0.087 0.045 0.067 0.058 -0.059 0.073 0.150 0.116 0.073 0.031 0.114 0.088 0.106 0.132 0.080
TIANJIN 0.098 0.049 0.018 0.036 0.063 0.150 0.091 0.044 0.052 -0.004 -0.076 0.072 0.069 0.130 0.141 0.106 0.097 0.122 0.109 0.105 0.074
HEBEI 0.085 0.018 -0.009 0.103 0.104 0.132 0.093 0.038 0.108 0.126 -0.004 0.065 0.150 0.123 0.156 0.061 0.126 0.133 0.127 0.100 0.092
LIAONING |0.047 0.079 0.003 0.069 0.130 0.158 0.084 0.097 0.102 0.033 -0.033 0.036 0.093 0.152 0.187 0.006 -0.012 0.063 0.118 0.106 0.076
SHANGHAI |0.029 0.027 0.017 0.018 0.028 0.077 0.093 -0.008 0.035 0.003 -0.092 0.062 0.138 0.168 0.181 0.069 0.084 0.105 0.139 0.119 0.065
JANGSU 0.161 0.011 0.067 0.089 0.100 0.142 0.144 0.076 0.143 0.101 -0.075 0.048 0.094 0.235 0.215 0.106 0.101 0.093 0.099 0.101 0.103
ZHEJANG (0223 0.073 0.106 0.113 0.078 0.201 0.199 0.099 0.118 0.068 -0.067 0.042 0.158 0.180 0.212 0.138 0.141 0.103 0.104 0.099 0.119
FUJAN 0.091 0.103 0.170 0.090 0.066 0.179 0.160 0.046 0.156 0.147 0.015 0.110 0.143 0.183 0.239 0.199 0.109 0.127 0.142 0.131 0.130
SHANDONG |0.090 0.091 0.147 0.113 0.136 0.207 0.073 -0.424 0.566 0.056 -0.018 0.134 0.152 0.141 0.111 0.135 0.118 0.116 0.102 0.100 0.107
GUANGDON | 0.099 0.118 0.128 0.138 0.067 0.190 0.146 0.087 0.167 0.141 0.015 0.100 0.166 0.204 0.214 0.078 0.101 0.069 0.107 0.106 0.122
GUANGKXI 0.089 0.082 0.130 0.110 0.026 0.082 0.101 0.069 0.091 0.090 0.038 0.137 0.115 0.168 0.175 0.122 0.085 0.066 0.060 0.072 0.096
HAINAN 0.042 0.044 0.116 0.242 0.061 0.150 0.067 0.047 0.106 0.128 0.006 0.094 0.133 0.391 0.194 0.052 -0.042 0.008 0.043 0.095 0.099

Average 0.094 0.065 0.073 0.101 0.084 0.151 0.111 0.018 0.143 0.079 -0.029 0.081 0.130 0.183 0.175 0.092 0.085 0.091 0.105 0.105 0.097
CENTRAL

SHANXI 0.170 -0.036 0.089 0.115 0.093 0.213 0.019 0.013 0.019 0.038 0.008 0.111 0.059 0.144 0.088 -0.004 0.109 0.121 0.116 0.105 0.079
INNER 0.080 0.006 0.107 0.160 0.112 0.163 0.161 0.044 0.082 0.076 -0.085 0.066 0.090 0.106 0.110 0.051 0.062 0.108 0.103 0.107 0.086
JILIN 0.086 0.021 0.096 0.071 0.195 0.122 0.055 0.067 0.199 0.045 -0.104 0.062 0.057 0.133 0.128 0.103 0.015 0.110 0.071 0.100 0.082
HELONGJ 0.049 0.108 0.009 0.065 0.094 0.111 0.025 0.063 0.055 0.025 -0.031 0.105 0.113 0.104 0.098 0.100 0.081 0.117 0.112 0.071 0.074
ANHUI 0.091 0.043 0.167 0.073 0.128 0.181 0.136 0.087 0.074 0.043 -0.045 0.045 -0.020 0.136 0.165 0.134 0.159 0.096 0.124 0.076 0.095
JANGXI 0.160 0.007 0.064 0.081 0.058 0.132 0.122 0.047 0.060 0.045 -0.020 0.109 0.083 0.125 0.109 0.075 0.134 0.139 0.115 0.103  0.087
HENAN 0.135 0.129 0.062 0.034 0.205 0.093 0.115 0.049 0.122 0.036 -0.037 0.073 0.084 0.149 0.138 0.095 0.162 0.139 0.100 0.092 0.099
HUBEI 0.202 -0.002 0.074 0.075 0.069 0.195 0.104 0.051 0.088 0.021 -0.029 0.119 0.074 0.123 0.145 0.080 0.103 0.158 0.142 0.097 0.094
HUNAN 0.172 0.016 0.066 0.084 0.087 0.082 0.113 0.070 0.095 0.049 -0.071 0.129 0.084 0.127 0.124 0.085 0.121 0.128 0.115 0.097 0.089
Average 0.127 0.032 0.081 0.084 0.116 0.144 0.094 0.055 0.088 0.042 -0.046 0.091 0.069 0.127 0.123 0.080 0.105 0.124 0.111 0.094 0.087
WEST

SICHUAN 0.089 0.050 0.032 0.108 0.107 0.113 0.078 0.026 0.077 0.048 -0.042 0.158 0.103 0.094 0.109 0.101 0.086 0.116 0.098 0.102 0.083
GUIZHOU 0.151 0.028 0.096 0.137 0.081 0.186 0.051 0.061 0.100 0.077 -0.056 0.077 0.100 0.086 0.078 0.029 0.052 0.065 0.097 0.086 0.079
YUNNAN 0.087 0.034 0.087 0.138 0.072 0.123 0.083 0.042 0.158 0.104 0.023 0.198 0.107 0.126 0.107 0.027 0.076 0.153 0.089 0.113 0.097

TIBET 0.074 0.114 0.158 -0.038 -0.007 0.257 0.177 -0.106 -0.026 -0.036 -0.087 0.216 0.069 0.034 -0.011 0.010 0.062 0.087 0.165 0.196 0.065
SHAANXI 0.134 -0.054 0.049 0.073 0.082 0.163 0.107 0.083 0.091 0.080 -0.033 0.100 0.115 0.090 0.082 0.014 0.065 0.103 0.092 0.087 0.076
GANSU 0.022 0.032 -0.065 0.062 0.159 0.092 0.095 0.074 0.055 0.015 -0.041 0.092 0.083 0.105 0.034 -0.003 0.065 0.196 0.082 0.133 0.064
QINGHAI -0.042 0.100 -0.041 0.113 0.103 0.135 0.138 0.093 0.051 0.067 -0.070 0.126 0.043 0.100 0.101 0.036 0.041 0.046 0.088 0.112 0.067

NINGXIA 0.080 0.047 0.064 0.026 0.117 0.148 0.116 0.074 0.067 0.069 -0.001 0.070 0.073 0.094 0.098 0.059 0.099 0.072 0.078 0.102 0.078
XINGIA 0.136 0.096 0.086 0.075 0.171 0.105 0.139 0.081 0.070 0.091 -0.043 0.211 0.175 0.128 0.105 0.091 0.065 0.041 0.133 0.088 0.102
Average 0.081 0.050 0.052 0.077 0.098 0.147 0.109 0.048 0.071 0.057 -0.039 0.139 0.096 0.095 0.078 0.040 0.068 0.098 0.103 0.113 0.079

National 0.100 0.051 0.069 0.089 0.098 0.147 0.106 0.038 0.105 0.061 -0.037 0.101 0.102 0.140 0.130 0.073 0.086 0.103 0.106 0.104 0.089
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Table 1C.

TFP growth rate (translog production function with fixed-effect model) of Chinese provinces, 1978-1998

TFP growth 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 Average
EAST

BEIJING 0.037 0.038 0.038 0.039 0.039 0.040 0.040 0.040 0.040 0.040 0.039 0.040 0.040 0.040 0.040 0.040 0.041 0.041 0.040 0.040 0.039 0.039
TIANJIN 0.035 0.036 0.036 0.037 0.037 0.037 0.037 0.038 0.038 0.038 0.038 0.038 0.038 0.038 0.038 0.039 0.039 0.039 0.039 0.038 0.038 0.038
HEBEI 0.054 0.054 0.054 0.054 0.055 0.055 0.056 0.056 0.056 0.057 0.057 0.058 0.058 0.058 0.058 0.059 0.059 0.059 0.059 0.058 0.058 0.057
LIAONING 0.047 0.048 0.049 0.050 0.050 0.051 0.051 0.051 0.052 0.052 0.052 0.052 0.052 0.052 0.052 0.053 0.053 0.053 0.052 0.052 0.051 0.051
SHANGHAI 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.043 0.043 0.043 0.042 0.041 0.040 0.042
JANGSU 0.057 0.057 0.057 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.059 0.059 0.059 0.059 0.059 0.059 0.058 0.058 0.058 0.057 0.057 0.058
ZHEJANG 0.053 0.053 0.054 0.054 0.054 0.055 0.056 0.056 0.056 0.056 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.056 0.055 0.055 0.054 0.055
FUJAN 0.048 0.048 0.048 0.048 0.049 0.049 0.049 0.050 0.050 0.050 0.051 0.051 0.051 0.052 0.052 0.052 0.052 0.052 0.052 0.051 0.050 0.050
SHANDONG | 0.057 0.057 0.058 0.058 0.058 0.060 0.059 0.059 0.059 0.059 0.060 0.060 0.060 0.060 0.060 0.061 0.061 0.061 0.062 0.062 0.062 0.060
GUANGDON | 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.058 0.058 0.058 0.058 0.058 0.058 0.057 0.057 0.057 0.057 0.057
GUANGXI 0.051 0.052 0.052 0.052 0.053 0.053 0.054 0.054 0.055 0.055 0.056 0.056 0.057 0.057 0.057 0.057 0.058 0.058 0.057 0.057 0.057 0.055
HAINAN 0.035 0.035 0.035 0.036 0.036 0.036 0.036 0.037 0.037 0.037 0.037 0.038 0.038 0.038 0.038 0.038 0.037 0.036 0.036 0.036 0.036 0.037
Average 0.048 0.048 0.048 0.049 0.049 0.049 0.050 0.050 0.050 0.050 0.050 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.050 0.050 0.050
CENTAL

SHANXI 0.045 0.045 0.046 0.046 0.047 0.047 0.047 0.048 0.048 0.048 0.049 0.049 0.050 0.050 0.050 0.050 0.051 0.051 0.051 0.051 0.050 0.049
INNER 0.043 0.043 0.043 0.044 0.045 0.045 0.045 0.046 0.046 0.046 0.047 0.047 0.047 0.047 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.046
JILIN 0.042 0.042 0.043 0.044 0.045 0.045 0.045 0.046 0.047 0.047 0.048 0.049 0.049 0.049 0.050 0.050 0.050 0.050 0.050 0.049 0.049 0.047
HELONGJ 0.046 0.046 0.047 0.047 0.047 0.048 0.048 0.048 0.049 0.049 0.049 0.050 0.050 0.050 0.050 0.050 0.051 0.051 0.051 0.051 0.051 0.049
ANHUI 0.054 0.055 0.055 0.056 0.056 0.057 0.057 0.057 0.057 0.057 0.058 0.059 0.059 0.059 0.059 0.060 0.060 0.060 0.060 0.060 0.059  0.058
JANGXI 0.052 0.052 0.053 0.053 0.053 0.054 0.054 0.054 0.054 0.054 0.055 0.055 0.055 0.056 0.055 0.056 0.056 0.057 0.057 0.056 0.056 0.055
HENAN 0.057 0.057 0.057 0.058 0.058 0.059 0.059 0.059 0.060 0.060 0.061 0.061 0.061 0.062 0.062 0.062 0.063 0.063 0.063 0.063 0.063 0.060
HUBEI 0.053 0.053 0.053 0.054 0.054 0.055 0.055 0.055 0.055 0.056 0.056 0.056 0.057 0.057 0.057 0.057 0.057 0.057 0.057 0.056 0.056 0.055
HUNAN 0.056 0.056 0.056 0.057 0.057 0.057 0.058 0.058 0.059 0.059 0.060 0.060 0.060 0.061 0.061 0.061 0.061 0.061 0.061 0.061 0.060 0.059
Average 0.050 0.050 0.051 0.051 0.051 0.052 0.052 0.052 0.053 0.053 0.054 0.054 0.054 0.054 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.053
WEST

SICHUAN 0.058 0.058 0.059 0.059 0.060 0.060 0.060 0.061 0.061 0.061 0.062 0.062 0.063 0.063 0.063 0.063 0.063 0.064 0.063 0.063 0.062 0.061
GUIZHOU 0.048 0.048 0.048 0.049 0.050 0.050 0.050 0.051 0.051 0.052 0.053 0.054 0.054 0.055 0.055 0.055 0.056 0.056 0.056 0.055 0.055 0.052
YUNNAN 0.050 0.050 0.051 0.051 0.052 0.052 0.053 0.053 0.053 0.054 0.054 0.055 0.055 0.056 0.056 0.056 0.056 0.056 0.056 0.056 0.055 0.054
TIBET 0.027 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.029 0.029 0.029 0.029 0.029 0.029 0.029 0.029 0.029 0.029 0.028
SHAANXI 0.047 0.047 0.048 0.049 0.049 0.049 0.050 0.050 0.050 0.051 0.051 0.052 0.052 0.053 0.053 0.053 0.053 0.054 0.054 0.053 0.053 0.051
GANSU 0.041 0.042 0.043 0.044 0.044 0.046 0.047 0.048 0.048 0.048 0.049 0.050 0.051 0.051 0.051 0.052 0.053 0.054 0.054 0.054 0.053 0.049
QINGHAI 0.028 0.028 0.028 0.029 0.029 0.030 0.030 0.030 0.031 0.031 0.032 0.032 0.033 0.033 0.033 0.034 0.035 0.035 0.035 0.035 0.035 0.032
NINGXIA 0.028 0.029 0.029 0.030 0.030 0.031 0.031 0.032 0.032 0.032 0.033 0.033 0.034 0.034 0.034 0.034 0.035 0.035 0.035 0.035 0.035 0.032
XINGJA 0.040 0.040 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.042 0.042 0.042 0.043 0.043 0.043 0.043 0.043 0.042 0.043 0.042 0.042
Average 0.041 0.041 0.042 0.042 0.043 0.043 0.043 0.044 0.044 0.044 0.045 0.046 0.046 0.046 0.046 0.047 0.047 0.047 0.047 0.047 0.047 0.045
National 0.046 0.046 0.047 0.047 0.048 0.048 0.048 0.049 0.049 0.049 0.050 0.050 0.050 0.051 0.051 0.051 0.051 0.051 0.051 0.051 0.050 0.049
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Table 1D.

Output Elasticities of Capital of Chinese Provinces, 1978-1998

SK 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 Average
EAST

BEIJING 0.334 0.334 0.332 0.331 0.330 0.328 0.326 0.322 0.319 0.314 0.309 0.306 0.304 0.300 0.298 0.293 0.294 0.290 0.283 0.276 0.267 0.309
TIANJIN 0.324 0.322 0.321 0.320 0.317 0.315 0.312 0.310 0.307 0.303 0.299 0.297 0.293 0.290 0.286 0.285 0.283 0.279 0.273 0.268 0.261 0.298
HEBEI 0.424 0.421 0.418 0.417 0.416 0.415 0412 0.410 0.407 0.406 0.405 0.403 0.401 0.399 0.396 0.393 0.391 0.387 0.382 0.376 0.371 0.402
LIAONING 0.390 0.390 0.392 0.391 0.391 0.389 0.387 0.386 0.383 0.380 0.377 0.374 0.371 0.367 0.364 0.362 0.358 0.354 0.350 0.342 0.337 0.373
SHANGHAI 0.360 0.357 0.354 0.352 0.348 0.344 0.339 0.336 0.332 0.328 0.325 0.321 0.316 0.312 0.309 0.309 0.305 0.300 0.293 0.286 0.279 0.324
JANGSU 0.445 0.440 0.438 0.435 0.433 0.429 0.426 0.424 0.420 0.417 0.414 0.411 0.407 0.403 0.399 0.395 0.390 0.386 0.380 0.375 0.369 0.411
ZHEJANG 0.420 0.418 0.415 0.415 0.413 0.412 0.411 0.409 0.406 0.403 0.401 0.398 0.394 0.390 0.386 0.383 0.378 0.372 0.366 0.359 0.352 0.395
FUJAN 0.389 0.387 0.384 0.382 0.379 0.376 0.374 0.374 0.371 0.369 0.368 0.366 0.363 0.362 0.360 0.357 0.353 0.348 0.342 0.336 0.330 0.365
SHANDONG |0.445 0.441 0.439 0.437 0434 0439 0430 0.426 0.423 0.421 0.420 0.417 0.414 0412 0.409 0.406 0.402 0.398 0.404 0.399 0.393 0.419
GUANGDON |0.440 0.436 0.434 0431 0.428 0.422 0.419 0.416 0.412 0.409 0.407 0.404 0.400 0.398 0.395 0.391 0.386 0.382 0.377 0.373 0.369 0.406
GUANGXI 0.410 0.408 0.407 0.405 0.404 0.402 0.401 0.399 0.398 0.396 0.395 0.394 0.391 0.389 0.386 0.384 0.382 0.378 0.373 0.368 0.364 0.392
HAINAN 0.316 0.313 0.311 0.310 0.307 0.304 0.301 0.299 0.296 0.292 0.292 0.290 0.286 0.283 0.279 0.275 0.269 0.262 0.257 0.253 0.248 0.288
Average 0.391 0.389 0.387 0.385 0.383 0.381 0.378 0.376 0.373 0.370 0.368 0.365 0.362 0.359 0.355 0.353 0.349 0.345 0.340 0.334 0.328 0.365
CENTRAL

SHANXI 0.379 0.376 0.375 0.373 0.371 0.369 0.367 0.365 0.362 0.360 0.359 0.358 0.355 0.352 0.350 0.347 0.346 0.343 0.340 0.335 0.327 0.358
INNER 0.363 0.361 0.360 0.359 0.358 0.357 0.355 0.353 0.350 0.347 0.346 0.343 0.340 0.338 0.335 0.333 0.331 0.327 0.323 0.318 0.313 0.343
JILIN 0.360 0.358 0.359 0.359 0.362 0.358 0.356 0.357 0.356 0.354 0.356 0.355 0.352 0.349 0.347 0.344 0.341 0.338 0.332 0.326 0.320 0.349
HELONGJ 0.382 0.380 0.380 0.378 0.374 0.373 0.371 0.369 0.366 0.363 0.361 0.360 0.357 0.355 0.351 0.348 0.346 0.344 0.340 0.338 0.334 0.360
ANHUI 0.427 0.425 0.424 0.423 0.422 0.420 0.417 0.413 0.412 0.409 0.408 0.407 0.404 0.401 0.399 0.399 0.395 0.392 0.388 0.383 0.378 0.407
JANGXI 0.411 0.410 0.409 0.407 0.403 0.401 0.398 0.396 0.392 0.389 0.388 0.386 0.384 0.382 0.377 0.375 0.375 0.373 0.368 0.363 0.356 0.388
HENAN 0.442 0.440 0.437 0.436 0.434 0.433 0.429 0.429 0.426 0.425 0.425 0.422 0.420 0.418 0.415 0.413 0.411 0.408 0.404 0.401 0.397 0.422
HUBEI 0.420 0.418 0.416 0.414 0.413 0.410 0.407 0.405 0.402 0.399 0.398 0.396 0.393 0.390 0.386 0.383 0.381 0.377 0.371 0.364 0.359 0.395
HUNAN 0.435 0.433 0.431 0.428 0.427 0.425 0.422 0.421 0.419 0.417 0.416 0.415 0.413 0.410 0.406 0.404 0.401 0.398 0.394 0.388 0.383 0.414
Average 0.402 0.400 0.399 0.397 0.396 0.394 0.391 0.390 0.387 0.385 0.384 0.382 0.380 0.377 0.374 0.372 0370 0.367 0.362 0.357 0.352 0.382
WEST

SICHUAN 0.449 0.446 0.445 0.443 0.442 0.439 0.437 0.435 0.433 0.431 0430 0.429 0.426 0.423 0.420 0.417 0.415 0411 0.406 0.401 0.393 0.427
GUIZHOU 0.390 0.387 0.387 0.385 0.385 0.383 0.382 0.381 0.379 0.378 0.379 0.379 0.378 0.376 0.373 0.372 0.371 0.367 0.361 0.357 0.352 0.376
YUNNAN 0.404 0.401 0.400 0.400 0.398 0.396 0.394 0.392 0.391 0.389 0.388 0.387 0.384 0.382 0.379 0.376 0.373 0.370 0.366 0.362 0.356  0.385
TIBET 0.272 0.271 0.269 0.265 0.262 0.258 0.256 0.252 0.247 0.243 0.241 0.238 0.234 0.231 0.227 0.225 0.223 0.219 0.215 0.211 0.205 0.241
SHAANXI 0.388 0.386 0.386 0.384 0.383 0.381 0.379 0.378 0.375 0.373 0.372 0.371 0.369 0.367 0.364 0.362 0.360 0.357 0.353 0.348 0.343 0.370
GANSU 0.358 0.356 0.359 0.360 0.359 0.364 0.364 0.363 0.361 0.360 0.360 0.360 0.360 0.357 0.353 0.356 0.355 0.354 0.352 0.347 0.342 0.357
QINGHAI 0.279 0.277 0.276 0.275 0.274 0.271 0.268 0.267 0.265 0.263 0.262 0.261 0.259 0.257 0.254 0.256 0.255 0.253 0.250 0.246 0.240 0.262
NINGXIA 0.282 0.280 0.279 0.277 0.276 0.275 0.274 0.273 0.270 0.268 0.267 0.266 0.264 0.262 0.259 0.256 0.254 0.252 0.249 0.247 0.241 0.265
XINGJA 0.349 0.346 0.343 0.341 0.338 0.335 0.331 0.328 0.325 0.322 0.320 0.317 0.314 0.314 0310 0.306 0.302 0.298 0.293 0.290 0.282 0.319
Average 0.352 0.350 0.349 0.348 0.346 0.345 0.343 0.341 0.339 0.336 0.335 0.334 0.332 0.330 0.327 0.325 0.323 0.320 0.316 0.312 0.306 0.334
National 0.383 0.381 0.379 0.378 0.376 0.374 0.372 0.370 0.367 0.364 0.363 0.361 0.358 0.356 0.352 0.350 0.348 0.344 0.340 0.335 0.329 0.361
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Table 1E.

Output Elasticities of Labor of Chinese provinces, 1978-1998

SL 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98  Average
EAST

BEIJING 0.520 0.520 0.523 0.524 0.527 0.532 0.543 0.556 0.570 0.587 0.611 0.621 0.626 0.643 0.651 0.672 0.664 0.681 0.711 0.740 0.782 0.610
TIANJIN 0.573 0.577 0.580 0.583 0.594 0.600 0.609 0.618 0.630 0.645 0.659 0.667 0.685 0.696 0.710 0.714 0.719 0.735 0.759 0.783 0.812 0.664
HEBEI 0.075 0.088 0.098 0.102 0.106 0.104 0.115 0.125 0.133 0.137 0.137 0.143 0.150 0.159 0.170 0.179 0.189 0.202 0.222 0.247 0.271  0.150
LIAONING 0.243 0.240 0.226 0.228 0.228 0.232 0.241 0.239 0.252 0.264 0.273 0.284 0.300 0.312 0.327 0.333 0.348 0.364 0.383 0.414 0.438 0.294
SHANGHAI 0.395 0.406 0.414 0.424 0.437 0.456 0.475 0.488 0.504 0.520 0.532 0.549 0.568 0.583 0.597 0.595 0.610 0.630 0.660 0.691 0.722  0.536
JANGSU -0.023 -0.004 0.005 0.013 0.022 0.037 0.047 0.055 0.068 0.082 0.091 0.106 0.121 0.138 0.155 0.171 0.188 0.207 0.231 0.255 0.279  0.107
ZHEJANG 0.097 0.106 0.115 0.115 0.121 0.120 0.121 0.127 0.138 0.150 0.157 0.169 0.185 0.201 0.216 0.232 0.248 0.275 0.303 0.333 0.362 0.185
FUJAN 0.253 0.260 0.273 0.279 0.288 0.298 0.303 0.305 0.313 0.320 0.323 0.330 0.340 0.341 0.349 0.359 0.373 0.396 0.419 0.445 0472 0335
SHANDONG |[-0.025 -0.011 -0.006 0.004 0.015 -0.013 0.026 0.042 0.053 0.062 0.065 0.073 0.084 0.091 0.105 0.116 0.130 0.147 0.113 0.136 0.160 0.065
GUANGDON |0.000 0.015 0.023 0.036 0.048 0.069 0.083 0.094 0.110 0.122 0.128 0.141 0.155 0.162 0.172 0.189 0.208 0.227 0.245 0.264 0.281 0.132
GUANGXI 0.147 0.155 0.156 0.162 0.166 0.171 0.174 0.177 0.181 0.186 0.187 0.193 0.201 0.208 0.218 0.225 0.234 0.250 0.269 0.289 0.308  0.203
HAINAN 0.617 0.627 0.632 0.633 0.645 0.656 0.666 0.672 0.687 0.700 0.699 0.704 0.721 0.731 0.749 0.764 0.792 0.819 0.843 0.858 0.879  0.719
Average 0.239 0.248 0.253 0.259 0.266 0.272 0.284 0.291 0.303 0.315 0.322 0.332 0.345 0.355 0.368 0.379 0.392 0.411 0.430 0.455 0481 0.333
CENTRAL

SHANXI 0.300 0.310 0.314 0.319 0.324 0.334 0.340 0.345 0.355 0.363 0.364 0.367 0.379 0.389 0.397 0.405 0.410 0.420 0.434 0.455 0.487 0372
INNER 0.380 0.386 0.389 0.389 0.391 0.392 0.399 0.404 0.416 0.426 0.429 0.440 0.453 0.457 0.471 0.477 0.483 0.501 0.518 0.536 0.559  0.443
JILIN 0.395 0.399 0.392 0.391 0.369 0.387 0.395 0.388 0.388 0.391 0.381 0.382 0.393 0.403 0.410 0.423 0.434 0.447 0.471 0500 0522 0.412
HELONGJ 0.283 0.291 0.289 0.296 0.309 0.312 0.318 0.324 0.335 0.350 0.355 0.357 0.367 0.374 0.390 0.399 0.406 0.415 0.433 0.439 0454 0.357
ANHUI 0.065 0.072 0.071 0.074 0.075 0.083 0.092 0.110 0.109 0.121 0.122 0.128 0.137 0.148 0.153 0.149 0.166 0.177 0.196 0.216 0.237 0.129
JANGXI 0.144 0.146 0.147 0.156 0.169 0.177 0.189 0.197 0.209 0.220 0.221 0.228 0.238 0.245 0.263 0.272 0.269 0.272 0.293 0.316 0.345 0.225
HENAN -0.011 -0.003 0.004 0.010 0.015 0.018 0.030 0.029 0.040 0.041 0.041 0.050 0.057 0.065 0.073 0.082 0.089 0.101 0.115 0.128 0.143  0.053
HUBEI 0.096 0.106 0.111 0.116 0.121 0.132 0.140 0.149 0.159 0.169 0.172 0.179 0.189 0.202 0.217 0.227 0.239 0.254 0.280 0.308 0.332 0.186
HUNAN 0.023 0.033 0.037 0.047 0.050 0.059 0.066 0.071 0.077 0.083 0.083 0.085 0.094 0.106 0.119 0.128 0.137 0.149 0.168 0.190 0.213  0.096
Average 0.186 0.193 0.195 0.200 0.202 0.210 0.219 0.224 0.232 0.240 0.241 0.246 0.256 0.266 0.277 0.285 0.293 0.304 0.323 0.343 0.366 0.252
WEST

SICHUAN -0.044 -0.035 -0.034 -0.027 -0.023 -0.015 -0.005 0.001 0.006 0.015 0.015 0.017 0.030 0.038 0.049 0.060 0.069 0.083 0.104 0.129 0.160 0.028
GUIZHOU 0.245 0.258 0.257 0.259 0.258 0.266 0.267 0.268 0.272 0.276 0.270 0.265 0.266 0.273 0.282 0.287 0.287 0.304 0.328 0.348 0.365 0.281
YUNNAN 0.177 0.187 0.188 0.189 0.191 0.200 0.207 0.211 0.216 0.222 0.222 0.223 0.234 0.241 0.255 0.266 0.276 0.287 0.303 0.322 0.345 0.236
TIBET 0.831 0.834 0.841 0.860 0.867 0.883 0.891 0.908 0.928 0.943 0.954 0.961 0.978 0.991 1.006 1.016 1.023 1.036 1.054 1.069 1.093 0.951
SHAANXI 0.254 0.262 0.261 0.264 0.267 0.274 0.278 0.282 0.291 0.298 0.299 0.302 0.311 0.317 0.328 0.334 0.343 0.353 0.367 0.387 0.412  0.309
GANSU 0.405 0.412 0.389 0.385 0.387 0.358 0.355 0.354 0.362 0.364 0.360 0.357 0.354 0.367 0.380 0.365 0.366 0.367 0.375 0.393 0.414 0.375
QINGHAI 0.793 0.800 0.803 0.803 0.807 0.818 0.828 0.830 0.835 0.841 0.843 0.847 0.854 0.861 0.869 0.857 0.859 0.866 0.877 0.894 0.919 0.843
NINGXIA 0.781 0.789 0.787 0.795 0.798 0.800 0.802 0.803 0.814 0.822 0.824 0.825 0.831 0.838 0.847 0.857 0.865 0.870 0.884 0.892 0.918 0.831
XINGJA 0.448 0.461 0.471 0.478 0.490 0503 0515 0527 0541 0.553 0.559 0.568 0.580 0.578 0.596 0.611 0.628 0.642 0.662 0.672 0.712 0.562
Average 0432 0.441 0.440 0.445 0.449 0.454 0.460 0.465 0.474 0.482 0.483 0.485 0.493 0.500 0.512 0.517 0.524 0.534 0.551 0.567 0.593  0.491
National 0.281 0.290 0.292 0.297 0.302 0.308 0.317 0.323 0.333 0.342 0.346 0.352 0.363 0.372 0.384 0.392 0.402 0.416 0.434 0.455 0.480 0.356
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Table 1F

. Contribution of Capital to GDP growth, 1978-1998

Capital Co. 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98  Average
EAST

BEIJING 0.367 0.030 -1.618 0.263 0.108 0.261 0.338 1.123 0.748 0.372 -0.283 0.637 0.274 0.133 -0.088 -0.312 0.225 0.806 0.597 0.460  0.222
TIANJIN 0.209 0.309 1.326 0.573 0.457 0.182 0.173 0.768 0.519 1.770 0.060 0.410 0.335 0.220 0.093 -0.009 0.251 0.356 0.487 0.533  0.451
HEBEI 0.464 1.348 -2.941 0.168 0.318 0.207 0.069 0.852 0.223 -0.155 0.426 0.616 0.243 0.267 0.167 0.123 0.287 0.548 0.722 0.968  0.246
LIAONING 0.293 0.110 5176 0.229 0.242 0.176 0.174 0.403 0.355 0.215 -0.334 1.250 0.412 0.222 0.069 3.484 -3.073 0.691 0.431 0525  0.552
SHANGHAI 1.028 0.791 2.089 2.216 1.706 0.477 0.225 -4.635 0.979 1.940 -0.133 0.702 0.256 0.153 0.078 0.190 0.580 0.695 0.565 0.580  0.524
JANGSU 0.237 2.156 0.683 0.419 0.685 0.395 0.256 0.881 0.426 0.240 -0.342 1.081 0.485 0.172 0.178 0.329 0.451 0.749 0.815 0.815 0.555
ZHEJANG 0.095 0.097 0.281 0.246 0.453 0.137 0.110 0.575 0.419 0.208 -0.224 1.244 0.259 0.215 0.144 0.329 0.528 0.945 0.942 0.884 0.39%4
FUJAN 0.347 0.217 0.232 0.372 0581 0.216 0.118 0.842 0.284 0.051 0.356 0.454 0.337 0.260 0.137 0.196 0.689 0.716 0.656 0.680  0.387
SHANDONG 0.515 0.266 0.255 0.364 0.371 0.225 0.409 -0.112 0.073 0.102 -0.219 0.370 0.338 0.372 0.307 0.099 0.271 0529 0.773 0.850  0.308
GUANGDON 0.531 0.243 0.440 0.604 1.495 0.372 0.445 0.993 0.414 0.140 2311 0.665 0.337 0.246 0.312 0972 0.773 1.130 0.674 0.647  0.687
GUANGKXI 0.306 0.082 0.231 0.245 0.425 0.140 0.036 0.291 0.268 -0.166 -0.240 0.251 0.232 0.175 0.121 0.271 0.690 1.027 1.277 0997  0.333
HAINAN 0.545 0.136 0.143 0.112 0.534 0.175 0.383 1.083 0.323 -0.040 0.105 0.563 0.378 0.117 0.294 1.513 -1.412 5398 0.943 0.387 0.584
Average 0.411 0.482 0.525 0.484 0.615 0.247 0.228 0.255 0.419 0.390 0.123 0.687 0.324 0.213 0.151 0599 0.022 1.133 0.740 0.694  0.437
CENTRAL

SHANXI 0.121 0.110 0.158 0.088 0.222 0.113 1.111 3.109 1.453 -0.290 -1.908 0.261 0.450 0.161 0.026 2.583 0.097 0.256 0.393 0.568  0.454
INNER 0.333 1.856 0.146 0.088 0.221 0.200 0.150 0.844 0.232 -0.209 0.045 0.532 0.291 0.289 0.205 0.254 0.385 0.374 0.445 0514  0.360
JILIN 0.259 0.393 0.205 0.263 0.147 0.183 0.259 0.627 0.135 -0.121 0.010 0.531 0.541 0.212 0.085 0.106 2.050 0.435 0.836 0.538  0.385
HELONGJ 0.456 0.064 3.314 0.547 0513 0.379 1.024 0.635 0.556 -0.274 0.172 0.345 0.271 0.227 0.046 -0.101 0.204 0.406 0.550 0.934  0.513
ANHUI 0.191 -0.017 0.100 0.138 0.343 0.289 0.351 0.757 0.758 0.161 -0.053 1.025 -2.035 0.211 0.064 0.063 0.293 0.812 0.682 1.120  0.263
JANGXI 0.124 0.365 0.942 0528 1.030 0.397 0.284 1.045 0.743 -0.023 -0.525 0.428 0.393 0.251 0.152 0.093 0.234 0.408 0.657 0.733  0.413
HENAN 0.188 0.087 0.540 0.809 0.168 0.433 0.152 0.840 0.285 -0.323 0.047 0.586 0.435 0.217 0.062 -0.070 0.183 0.477 0.847 0997  0.348
HUBEI 0.106 0.182 0.223 0.178 0.423 0.138 0.169 0.730 0.312 -0.304 0.188 0.227 0.427 0.212 0.062 0.073 0.448 0505 0.656 0.929  0.294
HUNAN 0.174 0.776 0.418 0.211 0.294 0.355 -0.017 0.317 0.277 -0.218 0.035 0.209 0.485 0.315 0.215 0.159 0.315 0.538 0.768 0.884  0.326
Average 0.217 0.424 0.672 0.317 0.374 0.276 0.387 0.989 0.528 -0.178 -0.221 0.460 0.140 0.233 0.102 0.351 0.468 0.468 0.648 0.802  0.373
WEST

SICHUAN 0.235 0.086 0.722 0.233 0.317 0.299 0.161 1.224 0.330 -0.266 0.082 0.322 0.432 0.336 0.088 -0.134 0.287 0.542 0.823 0.854  0.349
GUIZHOU 0.142 0.131 0.137 0.090 0.203 0.069 0.055 0.379 0.184 -0.259 0.307 0.362 0.287 0.251 0.012 -0.571 0.176 0.605 0.629 0.856  0.202
YUNNAN 0.316 0.679 0.374 0.175 0.376 0.154 0.122 0.578 0.116 -0.219 -0.506 0.188 0.314 0.406 0.331 0.649 0.400 0.358 0.771 0.685  0.313
TIBET 0.433 0.179 0.118 -0.170 -1.712 0.053 0.186 -0.501 -0.668 0.355 0.138 0.105 0.305 0.676 -0.916 -0.003 0.175 0.537 0.204 0.196 -0.016
SHAANXI 0.157 -0.145 0.372 0.255 0.313 0.154 0.058 0.342 0.249 -0.109 0.217 0.392 0.312 0.315 0.051 -0.295 0.268 0.431 0.623 0.754  0.236
GANSU 0.864 0.059 -0.084 0.049 0.041 0.073 -0.129 0.077 0.083 -1.955 0.716 0.249 0.259 0.138 -0.288 11.111 -0.157 0.117 0.572 0.451  0.612
QINGHAI -0.768 0.260 -0.360 0.083 0.212 0.106 -0.016 0.175 0.152 -0.216 0.176 0.096 0.347 0.107 -0.040 -0.367 0.052 0.516 0.496 0.482  0.075
NINGXIA 0.290 0.174 0.211 0.398 0.150 0.112 0.111 0.512 0.549 0.067 7.025 0.345 0.359 0.276 0.137 0.048 0.144 0.426 0503 0439 0.614
XINGJA 0.224 0.169 0.392 0.430 0.244 0.367 0.160 0.445 0.400 -0.096 -0.058 0.215 -0.092 0.383 0.366 0.292 0.763 1.373 0.405 0.637  0.351
Average 0.210 0.177 0.209 0.172 0.016 0.154 0.079 0.359 0.155 -0.300 0.900 0.253 0.280 0.321 -0.029 1.192 0.234 0.545 0.558 0.595  0.304
National 0.293 0.373 0.474 0.340 0.363 0.228 0.231 0.507 0.373 0.013 0.253 0.489 0.256 0.251 0.082 0.703 0.219 0.757 0.658 0.697  0.378
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Table1G

. Contribution of Labor to GDP growth, 1978-1998

L abor Con. 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98  Average
EAST

BEIJING 0.373 0.174 -1.269 0.267 0.109 0.100 0.093 0.333 0.122 -0.253 -0.177 0.464 0.047 0.133 -0.310 1.210 0.009 -0.062 -0.047 -0.313  0.050
TIANJIN 0.217 0.437 1.439 0.287 0.332 0.108 0.131 0.338 0.106 1.885 -0.086 0.006 0.205 0.068 0.178 0.133 0.034 -0.040 0.018 -0.079  0.286
HEBEI 0.016 0.106 -0.435 0.037 0.059 0.015 0.011 0.096 0.047 0.032 -0.595 0.078 0.030 0.030 0.024 0.038 0.021 0.025 0.014 0.035 -0.016
LIAONING 0.271 0.249 3.065 0.145 0.075 0.039 0.145 0.044 0.051 0.104 -0.074 0.099 0.072 0.021 0.043 0.108 -0.279 0.012 -0.114 -0.017  0.203
SHANGHAI 0.283 0.387 0.658 0.440 0.104 0.007 0.039 -0.628 0.097 0.866 0.054 0.032 0.055 0.039 0.183 -0.032 0.050 -0.033 -0.023 -0.080  0.125
JANGSU 0.000 0.009 0.006 0.007 0.008 0.011 0.012 0.024 0.014 0.019 -0.007 0.035 0.013 0.002 0.005 0.000 0.005 -0.002 0.008 0.022  0.010
ZHEJANG 0.009 0.023 0.056 0.036 0.088 0.030 0.019 0.040 0.031 0.054 -0.020 0.055 0.012 0.010 0.007 0.017 -0.014 0.004 -0.007 -0.010  0.022
FUJAN 0.091 0.026 0.064 0.083 0.124 0.071 0.085 0.212 0.082 0.076 0.350 0.109 0.151 0.069 0.041 0.027 0.032 0.057 0.037 0.019  0.090
SHANDONG -0.002 -0.002 0.001 0.003 -0.014 -0.008 0.000 -0.003 0.003 0.037 -0.057 0.016 0.025 0.015 0.018 0.001 0.001 0.172 0.007 0.010  0.011
GUANGDON 0.002 0.005 0.007 0.014 0.020 0.011 0.023 0.037 0.025 0.026 0.148 0.039 0.043 0.027 0.017 0.045 0.037 0.089 0.041 0.058  0.036
GUANGKXI 0.044 0.071 0.043 0.058 0.172 0.076 0.053 0.092 0.069 0.053 0.085 0.044 0.052 0.028 0.033 0.051 0.058 0.057 0.074 0.077  0.065
HAINAN 0.310 0.332 0.253 0.050 0.260 0.106 0.350 0.396 0.121 0.214 2.638 0.158 0.238 0.026 0.129 0.104 0.064 -0.371 0.492 -0.008  0.293
Average 0.135 0.151 0.324 0.119 0.111 0.047 0.080 0.082 0.064 0.259 0.188 0.095 0.079 0.039 0.031 0.142 0.001 -0.008 0.042 -0.024  0.098
CENTRAL

SHANXI 0.030 -0.190 0.104 0.082 0.060 0.053 0.587 0.829 0.524 0.260 0.840 0.059 0.142 0.065 0.066 -1.369 0.057 0.042 -0.005 -0.135  0.105
INNER 0.154 2.251 0.168 0.102 0.163 0.087 0.086 0.203 0.092 0.116 -0.003 0.107 0.206 0.060 0.141 0.235 -0.031 0.044 0.057 0.000  0.212
JILIN 0.182 1.207 0.216 0.615 -0.005 0.075 0.496 0.349 0.087 0.582 -0.118 0.150 0.151 0.102 0.007 0.043 0.477 -0.046 -0.110 0.008  0.223
HELONGJ 0.150 0.122 1.106 0.066 0.181 0.122 0.427 0.140 0.043 0.272 -0.306 0.102 0.104 0.004 0.046 0.040 0.094 0.035 0.220 0.200  0.158
ANHUI 0.020 0.068 0.016 0.039 0.022 0.017 0.003 0.092 0.043 0.113 -0.061 0.093 -0.179 0.042 0.050 -0.015 0.031 0.032 0.034 0.053  0.026
JANGXI 0.037 0.788 0.095 0.036 0.133 0.037 0.049 0.106 0.103 0.158 -0.251 0.068 0.093 -0.005 0.044 0.192 0.091 0.007 0.017 -0.042  0.088
HENAN -0.001 0.001 0.006 0.015 0.004 0.006 0.013 0.018 0.017 0.039 -0.009 0.028 0.024 0.013 0.009 0.010 0.009 0.023 0.049 0.057  0.017
HUBEI 0.010 -1.263 0.045 0.049 0.033 0.019 0.024 0.075 0.044 0.188 -0.084 0.030 0.040 0.006 0.014 0.017 0.031 0.000 0.004 0.038 -0.034
HUNAN 0.004 0.070 0.014 0.022 0.014 0.024 0.013 0.032 0.029 0.054 -0.036 0.016 0.025 0.016 0.021 0.026 0.024 0.018 0.022 0.026  0.022
Average 0.065 0.339 0.197 0.114 0.067 0.049 0.189 0.205 0.109 0.198 -0.003 0.072 0.067 0.034 0.044 -0.091 0.087 0.017 0.032 0.023  0.091
WEST

SICHUAN -0.007 -0.025 -0.023 -0.007 -0.004 -0.001 0.000 0.008 0.004 0.010 -0.012 0.004 0.013 0.010 0.003 0.002 0.006 0.001 0.002 -0.029  -0.002
GUIZHOU 0.011 0.404 0.105 0.086 0.073 0.058 0.202 0.158 0.104 0.156 -0.213 0.173 0.081 0.072 0.083 0.273 -0.052 -0.081 0.027 0.111  0.092
YUNNAN 0.047 0.245 0.114 0.059 0.070 0.039 0.081 0.179 0.037 0.059 0.279 0.026 0.077 0.043 0.047 0.184 0.071 0.034 0.061 0.023  0.089
TIBET 0.616 0.215 -0.032 -0.477 0.731 0.087 0.054 -0.140 -0.137 0.150 -0.041 0.013 0.239 0.323 -1.267 1.666 0.117 0.272 0.152 -0.014 0.126
SHAANXI 0.048 -0.226 0.199 0.143 0.092 0.068 0.074 0.085 0.091 0.114 -0.210 0.094 0.110 0.070 0.087 0.167 0.088 0.057 0.038 -0.011  0.059
GANSU 0.497 1.328 -0.332 0.204 0.300 0.200 0.121 0.079 0.243 0.816 -0.253 0.240 0.034 0.010 0.878 -1.782 0.172 0.049 0.028 0.019  0.142
QINGHAI -0.716 0.382 -0.981 0.239 0.142 0.108 0.177 0.312 0.387 0.264 -0.182 0.183 0.514 0.178 0.620 0.514 0.363 0.448 0.191 0.045 0.159
NINGXIA 0.280 0.812 0.269 1.195 0.301 0.235 0.304 0.348 0.513 0.402 -36.78 0.441 0.427 0.270 0.134 0.211 0.294 0.241 0522 -0.071 -1.482
XINGJA 0.041 0.089 0.189 0.133 0.061 0.115 0.047 0.104 0.139 0.092 -0.130 0.082 0.109 0.061 0.082 0.016 0.275 0.189 0.227 -0.401  0.076
Average 0.091 0.358 -0.055 0.175 0.196 0.101 0.118 0.126 0.153 0.229 -4.171 0.139 0.178 0.115 0.074 0.139 0.148 0.134 0.139 -0.036  -0.082
National 0.101 0.270 0.172 0.134 0.124 0.064 0.124 0.132 0.104 0.232 -1.177 0.101 0.105 0.060 0.048 0.071 0.071 0.042 0.068 -0.014  0.042

LC



Table 1H

. Contribution of TFP to GDP growth, 1978-1998

TFEP Contr. 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98  Average
EAST

BEIJING 0.476 0.431 -1.695 0.447 0.260 0.284 0.458 0.892 0.596 0.683 -0.677 0.544 0.265 0.346 0.548 1.323 0.359 0.458 0.376 0.293  0.333
TIANJIN 0.362 0.736 1.981 1.015 0.584 0.248 0.414 0.848 0.729 -8.733 -0.501 0.527 0.556 0.295 0.274 0.371 0.402 0.319 0.354 0.360  0.057
HEBEI 0.632 3.038 -6.304 0.531 0.532 0.422 0.600 1.484 0525 0.455 -13.74 0.894 0.387 0.473 0.377 0.963 0.466 0.441 0.457 0578 -0.339
LIAONING 1.021 0.619 15.597 0.730 0.390 0.323 0.613 0.534 0.509 1.554 -1.558 1.437 0.562 0.343 0.281 8.880 -4.525 0.827 0.438 0.483  1.453
SHANGHAI 1439 1560 2505 2.339 1512 0.544 0.453 -5.458 1.205 13.587 -0.458 0.680 0.304 0.251 0.236 0.616 0.505 0.399 0.297 0.339  1.143
JANGSU 0.356 5425 0.865 0.648 0.580 0.408 0.406 0.774 0.409 0.582 -0.788 1.213 0.624 0.249 0.272 0551 0.575 0.621 0.582 0.565  0.746
ZHEJANG 0.239 0.736 0.512 0.481 0.703 0.277 0.282 0.569 0.478 0.830 -0.847 1.364 0.360 0.315 0.268 0.411 0.398 0.538 0.526 0.548  0.449
FUJAN 0.529 0.467 0.285 0539 0.737 0.275 0.311 1.077 0.321 0.346 3.365 0.468 0.363 0.284 0.219 0.263 0.475 0.407 0.360 0.386  0.574
SHANDONG 0.636 0.632 0.393 0.515 0.438 0.284 0.809 -0.139 0.104 1.073 -3.424 0.447 0.397 0.430 0.544 0.449 0513 0538 0611 0.614  0.293
GUANGDON 0.572 0.485 0.449 0.414 0.857 0.299 0.392 0.654 0.341 0.407 3913 0574 0.349 0.284 0.270 0.737 0570 0.828 0532 0540 0.673
GUANGKXI 0.576 0.634 0.404 0.479 2.017 0.655 0.536 0.796 0.605 0.618 1.477 0.412 0.493 0.340 0.329 0.473 0.678 0.864 0.952 0.787  0.706
HAINAN 0.823 0.799 0.308 0.149 0.597 0.242 0.547 0.787 0.347 0.293 6.541 0.402 0.284 0.097 0.194 0.708 -0.861 4.419 0.840 0.378  0.895
Average 0.638 1.297 1.275 0.691 0.767 0.355 0.485 0.235 0.514 0.975 -0.558 0.747 0.412 0.309 0.318 1.312 -0.037 0.888 0.527 0.489  0.582
CENTRAL

SHANXI 0.267 -1.280 0.523 0.406 0.504 0.222 2.463 3.712 2509 1.269 5.836 0.446 0.847 0.348 0.573 -11.70 0.471 0.423 0.440 0.479  0.438
INNER 0.535 7.072 0.413 0.278 0.401 0.278 0.285 1.034 0.565 0.612 -0.554 0.711 0.526 0.447 0.436 0.952 0.778 0.444 0.468 0.445  0.806
JILIN 0.492 2.095 0.455 0.636 0.231 0.373 0.847 0.700 0.238 1.079 -0.474 0.799 0.861 0.374 0.389 0.485 3.292 0.453 0.694 0.489  0.725
HELONGJ 0.945 0.435 5.273 0.724 0509 0.431 1.962 0.767 0.878 2.000 -1.608 0.474 0.443 0.482 0.516 0507 0.631 0.435 0.457 0.719  0.849
ANHUI 0.601 1.285 0.334 0.770 0.444 0.315 0.418 0.663 0.776 1.363 -1.310 1.310 -2.915 0.437 0.363 0.449 0.378 0.626 0.480 0.784  0.379
JANGXI 0.327 7.694 0.838 0.662 0918 0.406 0.442 1.158 0910 1.216 -2.820 0.507 0.667 0.444 0509 0.757 0.424 0.409 0.491 0541  0.825
HENAN 0.424 0.446 0928 1.712 0.287 0.633 0517 1.209 0.494 1.668 -1.661 0.837 0.737 0.415 0.451 0.661 0.387 0.451 0.626 0.681  0.595
HUBEI 0.263 -29.18 0.731 0.720 0.795 0.281 0.530 1.077 0.634 2.663 -1.947 0.477 0.768 0.463 0.393 0.711 0.553 0.359 0.395 0572 -0.937
HUNAN 0.326 3.520 0.859 0.678 0.661 0.706 0.516 0.839 0.619 1.220 -0.844 0.468 0.720 0.476 0.491 0.716 0.506 0.478 0.529 0.624  0.705
Average 0.464 -0.879 1.150 0.732 0.528 0.405 0.887 1.240 0.847 1.454 -0.598 0.670 0.295 0.432 0.458 -0.718 0.824 0.453 0.509 0593  0.487
WEST

SICHUAN 0.657 1.173 1.872 0.551 0.559 0.532 0.778 2.313 0.800 1.298 -1.474 0.395 0.610 0.667 0.579 0.627 0.735 0.544 0.639 0.611  0.723
GUIZHOU 0.316 1.720 0.511 0.360 0.615 0.270 1.008 0.846 0.520 0.686 -0.951 0.701 0.544 0.637 0.706 1.940 1.080 0.848 0.568 0.641  0.678
YUNNAN 0.578 1.485 0.591 0.377 0.729 0.428 0.642 1.278 0.341 0.524 2.379 0.280 0.518 0.441 0.522 2.098 0.736 0.367 0.625 0.490  0.772
TIBET 0.375 0.245 0.175 -0.749 -3.964 0.111 0.160 -0.265 -1.097 -0.796 -0.328 0.133 0.419 0.849 -2.690 2.854 0.477 0.338 0.177 0.147 -0.172
SHAANXI 0.354 -0.889 0.982 0.670 0.598 0.305 0.469 0.607 0.556 0.641 -1.559 0.523 0.456 0.586 0.650 3.730 0.830 0.521 0.578 0.609  0.561
GANSU 1.856 1.333 -0.673 0.715 0.290 0.508 0.503 0.650 0.886 3.311 -1.207 0.550 0.615 0.485 1.528 -17.50 0.822 0.274 0.655 0.400 -0.200
QINGHAI -0.655 0.283 -0.712 0.261 0.286 0.220 0.219 0.329 0.609 0.473 -0.460 0.258 0.773 0.331 0.339 0.981 0.863 0.776 0.401 0.311  0.294
NINGXIA 0.358 0.617 0.462 1.167 0.262 0.211 0.274 0.430 0.480 0.476 -48.65 0.479 0.464 0.362 0.350 0.592 0.355 0.485 0.455 0.343 -2.002
XINGJA 0.297 0.422 0.474 0550 0.240 0.390 0.297 0.507 0.592 0.460 -0.972 0.201 0.246 0.335 0.409 0.472 0.660 1.033 0.321 0475 0371
Average 0.460 0.710 0.409 0.434 -0.043 0.331 0.483 0.744 0.410 0.786 -5.914 0.391 0.516 0.521 0.266 -0.468 0.729 0.576 0.491 0.447  0.114
National 0.533 0.468 0.978 0.626 0.452 0.363 0.605 0.689 0.583 1.062 -2.177 0.617 0.408 0.409 0.344 0.169 0.451 0.664 0.511 0.508  0.413
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Table 2A. Estimation Results by Stochastic Frontier Model

Par ameter Estimates T-ratios
a -0.4520 -4.4051
ag 0.5159 2.1523
aL 0.9695 3.1179
o -0.0044 -0.1865
Bxx 0.1136 3.1361
BxL -0.1264 2.3319
Bk« -0.0037 -0.5874
B 0.0097 0.3615
= 0.0059 1.2436
By -0.0002 -0.5135
do 0.3309 6.9349
o1 -0.0482 -10.4518
P 0.9233 6.3457

O3 0.000018 0.0932




Table2B. TFP Growth Rate (Translog Production Function with Fixed-effect M odel) of Chinese Provinces, 1978-1998

TFP growth 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98  Average
EAST

BEIJING 0.027 0.027 0.027 0.026 0.026 0.025 0.025 0.024 0.023 0.022 0.021 0.021 0.020 0.019 0.019 0.019 0.019 0.018 0.016 0.015 0.014  0.022
TIANJIN 0.026 0.026 0.026 0.025 0.025 0.024 0.024 0.023 0.023 0.022 0.021 0.021 0.020 0.020 0.019 0.019 0.019 0.018 0.017 0.016 0.014  0.021
HEBEI 0.034 0.033 0.033 0.032 0.032 0.032 0.031 0.031 0.030 0.030 0.030 0.029 0.029 0.028 0.028 0.027 0.027 0.026 0.025 0.024 0.023  0.029

LIAONING 0.031 0.030 0.030 0.030 0.030 0.029 0.029 0.029 0.028 0.027 0.027 0.026 0.026 0.025 0.024 0.024 0.023 0.023 0.022 0.021 0.020  0.026
SHANGHAI 0.029 0.028 0.028 0.027 0.026 0.026 0.025 0.024 0.024 0.023 0.022 0.022 0.021 0.020 0.019 0.019 0.019 0.018 0.016 0.015 0.014  0.022

JANGSU 0.036 0.035 0.035 0.034 0.034 0.033 0.032 0.032 0.031 0.030 0.030 0.029 0.028 0.028 0.027 0.026 0.025 0.024 0.023 0.022 0.021  0.029
ZHEJANG 0.035 0.034 0.034 0.033 0.033 0.033 0.032 0.032 0.031 0.030 0.030 0.029 0.029 0.028 0.027 0.027 0.026 0.025 0.023 0.022 0.020  0.029
FUJAN 0.034 0.033 0.033 0.032 0.032 0.031 0.030 0.030 0.029 0.029 0.029 0.028 0.028 0.027 0.026 0.026 0.025 0.024 0.023 0.021 0.020  0.028

SHANDONG |[0.035 0.035 0.034 0.034 0.033 0.033 0.032 0.031 0.031 0.030 0.030 0.030 0.029 0.028 0.028 0.027 0.026 0.026 0.026 0.025 0.024  0.030
GUANGDON |0.037 0.037 0.036 0.035 0.034 0.033 0.032 0.032 0.031 0.030 0.029 0.029 0.028 0.027 0.027 0.026 0.025 0.024 0.023 0.022 0.021  0.029
GUANGXI 0.034 0.034 0.034 0.033 0.033 0.032 0.032 0.032 0.031 0.031 0.031 0.031 0.030 0.030 0.029 0.029 0.028 0.027 0.026 0.025 0.024  0.030

HAINAN 0.030 0.030 0.029 0.029 0.028 0.028 0.027 0.027 0.026 0.025 0.025 0.025 0.024 0.023 0.022 0.021 0.020 0.018 0.017 0.016 0.015 0.024
Average 0.032 0.032 0.031 0.031 0.030 0.030 0.029 0.029 0.028 0.027 0.027 0.027 0.026 0.025 0.025 0.024 0.023 0.023 0.021 0.020 0.019  0.027
CENTRAL

SHANXI 0.030 0.030 0.030 0.029 0.029 0.029 0.028 0.028 0.027 0.027 0.026 0.026 0.026 0.025 0.025 0.024 0.024 0.024 0.023 0.022 0.021  0.026
INNER 0.031 0.030 0.030 0.030 0.029 0.029 0.028 0.028 0.027 0.027 0.027 0.026 0.026 0.025 0.024 0.024 0.024 0.023 0.022 0.021 0.020  0.026
JILIN 0.030 0.029 0.029 0.029 0.029 0.028 0.028 0.028 0.027 0.027 0.027 0.027 0.026 0.026 0.025 0.025 0.024 0.024 0.023 0.021 0.020  0.026
HELONGJ 0.031 0.030 0.030 0.030 0.029 0.029 0.028 0.028 0.027 0.026 0.026 0.026 0.025 0.025 0.024 0.024 0.023 0.023 0.022 0.021 0.020  0.026
ANHUI 0.036 0.036 0.035 0.035 0.035 0.034 0.034 0.033 0.032 0.031 0.031 0.031 0.030 0.030 0.029 0.029 0.029 0.028 0.027 0.026 0.025  0.031
JANGXI 0.036 0.036 0.036 0.035 0.034 0.034 0.033 0.032 0.032 0.031 0.031 0.030 0.030 0.029 0.029 0.028 0.028 0.028 0.027 0.025 0.024  0.031
HENAN 0.035 0.035 0.035 0.034 0.034 0.033 0.033 0.032 0.032 0.031 0.031 0.031 0.030 0.030 0.029 0.029 0.029 0.028 0.027 0.026 0.025 0.031
HUBEI 0.034 0.033 0.033 0.033 0.032 0.032 0.031 0.031 0.030 0.030 0.030 0.029 0.029 0.028 0.028 0.027 0.027 0.026 0.025 0.023 0.022  0.029
HUNAN 0.036 0.035 0.035 0.035 0.034 0.034 0.033 0.033 0.033 0.032 0.032 0.032 0.031 0.031 0.030 0.030 0.029 0.028 0.028 0.026 0.025  0.032
Average 0.033 0.033 0.033 0.032 0.032 0.031 0.031 0.030 0.030 0.029 0.029 0.029 0.028 0.028 0.027 0.027 0.026 0.026 0.025 0.024 0.023  0.029
WEST

SICHUAN 0.036 0.036 0.035 0.035 0.035 0.034 0.034 0.033 0.033 0.032 0.032 0.032 0.031 0.031 0.030 0.030 0.029 0.029 0.028 0.027 0.025  0.032
GUIZHOU 0.033 0.032 0.032 0.032 0.031 0.031 0.031 0.030 0.030 0.030 0.030 0.030 0.029 0.029 0.028 0.028 0.028 0.027 0.027 0.026 0.025  0.029
YUNNAN 0.034 0.033 0.033 0.033 0.032 0.032 0.031 0.031 0.030 0.030 0.030 0.030 0.029 0.029 0.028 0.027 0.027 0.026 0.026 0.025 0.023  0.029

TIBET 0.028 0.028 0.027 0.027 0.026 0.026 0.025 0.024 0.023 0.023 0.022 0.022 0.021 0.021 0.020 0.020 0.019 0.019 0.018 0.017 0.016  0.023
SHAANKXI 0.032 0.031 0.031 0.031 0.030 0.030 0.029 0.029 0.029 0.028 0.028 0.028 0.027 0.027 0.026 0.026 0.026 0.025 0.024 0.023 0.022  0.028
GANSU 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0.027 0.027 0.028 0.027 0.027 0.026 0.026 0.026 0.026 0.026 0.025 0.024  0.027
QINGHAI 0.025 0.024 0.024 0.024 0.023 0.023 0.022 0.022 0.022 0.021 0.021 0.021 0.021 0.020 0.020 0.020 0.020 0.020 0.019 0.018 0.017  0.021
NINGXIA 0.027 0.026 0.026 0.025 0.025 0.025 0.024 0.024 0.023 0.023 0.022 0.022 0.022 0.021 0.021 0.020 0.020 0.019 0.019 0.018 0.017  0.022
XINGJA 0.030 0.029 0.029 0.028 0.028 0.027 0.026 0.026 0.025 0.025 0.024 0.024 0.023 0.023 0.022 0.021 0.021 0.020 0.019 0.018 0.017  0.024
Average 0.030 0.030 0.030 0.029 0.029 0.028 0.028 0.028 0.027 0.027 0.026 0.026 0.026 0.025 0.025 0.024 0.024 0.024 0.023 0.022 0.021  0.026

National 0.032 0.032 0.031 0.031 0.030 0.030 0.029 0.029 0.028 0.028 0.027 0.027 0.027 0.026 0.025 0.025 0.024 0.024 0.023 0.022 0.021  0.027

(0



Table 2C.

Output Elasticities of Capital of Chinese Provinces, 1978-1998

SK 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98  Average
EAST

BEIJING 0.535 0.544 0.538 0.553 0.559 0.563 0.581 0.597 0.625 0.656 0.671 0.677 0.702 0.728 0.733 0.729 0.710 0.726 0.781 0.829 0.884  0.663
TIANJIN 0.533 0.540 0.542 0.550 0.559 0.572 0.585 0.590 0.608 0.624 0.616 0.607 0.627 0.638 0.656 0.658 0.651 0.667 0.700 0.741 0.787  0.621
HEBEI 0.493 0.508 0.515 0.520 0.522 0.529 0.538 0.537 0.547 0.552 0.534 0.527 0.542 0.555 0.568 0.577 0.576 0.592 0.629 0.680 0.734  0.561
LIAONING 0.575 0.572 0.563 0.563 0.563 0.573 0.582 0.580 0.598 0.613 0.612 0.614 0.637 0.654 0.670 0.671 0.681 0.699 0.723 0.757 0.792  0.633
SHANGHAI 0.538 0.551 0.558 0.574 0.594 0.621 0.642 0.651 0.671 0.690 0.690 0.696 0.723 0.743 0.757 0.757 0.763 0.796 0.849 0.908 0.963  0.702
JANGSU 0.414 0.431 0.436 0.453 0.465 0.495 0.517 0.529 0558 0.584 0.591 0.601 0.625 0.646 0.665 0.682 0.699 0.722 0.760 0.804 0.850  0.597
ZHEJANG 0.411 0.416 0.415 0.421 0.428 0.437 0.442 0.447 0.471 0.492 0.493 0.497 0522 0.540 0.559 0.572 0.594 0.637 0.694 0.753 0.806  0.526
FUJAN 0.309 0.320 0.328 0.343 0.356 0.372 0.386 0.388 0.405 0.423 0.420 0.417 0.440 0.459 0.481 0.494 0514 0558 0.613 0.670 0.727  0.449
SHANDONG |0.476 0.494 0.498 0.511 0.526 0.530 0.559 0.571 0.589 0.604 0.599 0.596 0.616 0.636 0.659 0.672 0.676 0.690 0.699 0.739 0.784  0.606
GUANGDON |[0.299 0.321 0.329 0.352 0.387 0.435 0.466 0.494 0.534 0.564 0.568 0.582 0.613 0.635 0.656 0.689 0.728 0.768 0.808 0.847 0.882  0.569
GUANGXI 0.380 0.389 0.384 0.393 0.399 0.399 0.397 0.391 0.395 0.401 0.385 0.374 0.387 0.395 0.406 0.411 0.424 0.453 0.489 0531 0570 0417
HAINAN 0.190 0.200 0.198 0.201 0.215 0.232 0.245 0.257 0.288 0.309 0.296 0.290 0.326 0.357 0.389 0.428 0.490 0.539 0.575 0.604 0.634  0.346
Average 0.429 0.440 0.442 0.453 0.464 0.480 0.495 0.503 0.524 0.543 0.540 0.540 0.563 0.582 0.600 0.612 0.625 0.654 0.693 0.739 0.784  0.557
CENTRAL

SHANXI 0.518 0.525 0.516 0.517 0.516 0.523 0.530 0.535 0.553 0.563 0.549 0.533 0.545 0.556 0.564 0.560 0.548 0.549 0.564 0.592 0.633  0.547
INNER 0.416 0.425 0.424 0.425 0.424 0.431 0.443 0.451 0.469 0.475 0458 0.452 0.470 0.479 0.494 0.502 0.504 0.517 0.541 0.568 0.605  0.475
JILIN 0.461 0.466 0.459 0.461 0.454 0.469 0.477 0.473 0.489 0.497 0.481 0.473 0.487 0.501 0.511 0515 0517 0.532 0.563 0.602 0.637  0.501
HELONGJ 0.500 0.507 0.501 0.511 0.528 0.546 0.563 0.571 0.589 0.603 0.593 0.583 0.598 0.610 0.622 0.620 0.608 0.613 0.640 0.670 0.708  0.585
ANHUI 0.339 0.342 0.333 0.333 0.330 0.346 0.366 0.388 0.411 0.436 0.431 0.426 0.444 0.460 0.468 0.464 0.466 0.486 0.526 0.570 0.615  0.428
JANGXI 0.222 0.224 0.217 0.242 0.260 0.285 0.308 0.320 0.342 0.360 0.352 0.352 0.372 0.383 0.399 0.403 0.397 0.407 0.437 0.480 0526  0.347
HENAN 0.467 0.473 0.473 0.482 0.488 0.497 0512 0511 0527 0536 0521 0516 0531 0543 0.553 0552 0.544 0555 0585 0.624 0669  0.531
HUBEI 0.470 0.475 0.469 0.470 0.470 0.480 0.488 0.493 0.507 0516 0.506 0.497 0.507 0519 0531 0531 0530 0553 0598 0.652 0.704  0.522
HUNAN 0.383 0.393 0.392 0.400 0.401 0.409 0.417 0.409 0.414 0.421 0.407 0.398 0.406 0.423 0.439 0.448 0.450 0.466 0.500 0.546 0.592  0.434
Average 0.420 0.426 0.420 0.427 0.430 0.443 0.456 0.461 0.478 0.490 0.478 0.470 0.484 0.497 0509 0511 0507 0520 0550 0.590 0.632  0.486
WEST

SICHUAN 0.443 0.448 0.442 0.446 0.451 0.462 0.473 0.472 0.481 0.488 0.473 0.464 0.485 0.501 0.512 0.513 0.501 0.510 0.542 0.584 0.632  0.491
GUIZHOU 0.410 0.418 0.411 0410 0.408 0.411 0.410 0.403 0.409 0.411 0.390 0.370 0.377 0.387 0.394 0.387 0.370 0.373 0.397 0.431 0.471  0.402
YUNNAN 0.387 0.396 0.400 0.408 0.412 0.421 0.425 0.423 0.429 0.433 0.413 0.398 0.414 0.426 0.450 0.465 0.470 0.483 0.511 0.548 0.593  0.443
TIBET 0.097 0.113 0.123 0.136 0.135 0.143 0.148 0.173 0.216 0.227 0.212 0.197 0.215 0.229 0.247 0.252 0.246 0.253 0.295 0.325 0.364  0.207
SHAANXI 0.467 0.472 0.467 0.470 0.472 0.480 0.487 0.483 0.494 0.500 0.487 0.476 0.493 0.506 0.518 0.514 0.507 0.512 0.535 0.568 0.608  0.501
GANSU 0.566 0.572 0.555 0.548 0.542 0.525 0.519 0.504 0.502 0.496 0.470 0.444 0.447 0.456 0.461 0.441 0.414 0.399 0.407 0.434 0.469 0.484
QINGHAI 0.398 0.416 0.427 0.430 0.429 0.442 0.448 0.439 0.445 0.445 0.426 0.409 0.413 0.419 0.422 0.406 0.388 0.384 0.399 0433 0479 0424
NINGXIA 0.289 0.300 0.297 0.302 0.302 0.307 0.311 0.313 0.337 0.359 0.355 0.344 0.356 0.370 0.386 0.392 0.389 0.394 0.416 0.442 0482 0.354
XINGJA 0.377 0.392 0.397 0.411 0.427 0.449 0.469 0.479 0.498 0512 0500 0.497 0523 0503 0534 0557 0572 0.603 0.641 0.674 0.722 0511
Average 0.381 0.392 0.391 0.396 0.398 0.404 0.410 0.410 0.423 0.430 0.414 0.400 0.413 0.422 0.436 0.436 0.429 0.435 0.460 0.493 0.536  0.424
National 0.412 0.421 0.420 0.428 0.434 0.446 0.458 0.462 0.480 0.493 0.483 0.477 0.495 0.509 0.523 0.529 0.531 0.548 0.581 0.620 0.664  0.496
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Table 2D.

Output Elasticities of Labor of Chinese Provinces, 1978-1998

SL 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98  Average
EAST

BEIJING 0.535 0.531 0.537 0.530 0.527 0.528 0.520 0.515 0.501 0.487 0.484 0.483 0.471 0.460 0.459 0.467 0.479 0.473 0.447 0.424 0.401  0.489
TIANJIN 0.546 0.544 0.545 0.542 0.540 0.535 0.530 0.530 0.522 0.517 0.526 0.534 0.527 0.523 0.517 0.518 0.524 0.519 0.505 0.486 0.465  0.524
HEBEI 0.479 0.474 0.473 0.472 0.473 0.470 0.468 0.472 0.468 0.468 0.480 0.487 0.481 0.476 0.472 0.469 0.473 0.467 0.450 0.425 0.398  0.466
LIAONING 0.460 0.462 0.467 0.469 0.470 0.467 0.464 0.466 0.460 0.454 0.458 0.460 0.451 0.444 0.438 0.440 0.439 0.432 0.422 0.408 0.393  0.449
SHANGHAI 0.510 0.506 0.505 0.498 0.490 0.479 0.471 0.469 0.461 0.454 0.458 0.459 0.447 0.439 0.435 0.436 0.437 0.422 0.396 0.368 0.342  0.452
JANGSU 0.509 0.504 0.503 0.497 0.492 0.478 0.468 0.464 0.450 0.438 0.437 0.435 0.425 0.417 0.410 0.404 0.398 0.389 0.372 0.351 0.329  0.437
ZHEJANG 0.533 0.533 0.537 0.535 0.533 0.529 0.527 0.527 0516 0.507 0.509 0.510 0.499 0.492 0.486 0.482 0.473 0.453 0.425 0.397 0.371 0.49%
FUJAN 0.624 0.620 0.619 0.612 0.607 0.601 0.595 0.595 0.588 0.580 0.584 0.588 0.577 0.567 0.557 0.552 0.544 0523 0.496 0.467 0.439  0.568
SHANDONG |0.471 0.464 0.464 0.459 0.454 0.448 0.439 0.436 0.428 0.422 0.427 0432 0.423 0414 0.404 0.400 0.402 0.397 0.388 0.369 0.347  0.423
GUANGDON |0.583 0.574 0.572 0.562 0.544 0.521 0.506 0.492 0.472 0.458 0.458 0.453 0.439 0.428 0.418 0.403 0.384 0.365 0.345 0.327 0.310  0.458
GUANGXI 0.561 0.559 0.563 0.560 0.559 0.561 0.564 0.570 0.570 0.569 0.580 0.589 0.584 0.582 0.579 0.578 0.574 0.560 0.544 0.523 0.505 0.564
HAINAN 0.762 0.759 0.763 0.763 0.758 0.751 0.747 0.742 0.727 0.719 0.728 0.734 0.717 0.701 0.687 0.667 0.636 0.613 0.597 0.583 0.570  0.701
Average 0.548 0.544 0.546 0.542 0.537 0531 0.525 0.523 0.514 0506 0.511 0514 0.504 0.495 0.489 0.485 0.480 0.468 0.449 0.427 0.406  0.502
CENTRAL

SHANXI 0.518 0.525 0.516 0.517 0.516 0.523 0.530 0.535 0.553 0.563 0.549 0.533 0.545 0.556 0.564 0.560 0.548 0.549 0.564 0.592 0.633  0.547
INNER 0.416 0.425 0.424 0.425 0.424 0.431 0.443 0.451 0.469 0.475 0458 0.452 0.470 0.479 0.494 0.502 0.504 0.517 0.541 0.568 0.605  0.475
JILIN 0.461 0.466 0.459 0.461 0.454 0.469 0.477 0.473 0.489 0.497 0.481 0.473 0.487 0.501 0.511 0515 0517 0.532 0.563 0.602 0.637  0.501
HELONGJ 0.500 0.507 0.501 0.511 0.528 0.546 0.563 0.571 0.589 0.603 0.593 0.583 0.598 0.610 0.622 0.620 0.608 0.613 0.640 0.670 0.708  0.585
ANHUI 0.339 0.342 0.333 0.333 0.330 0.346 0.366 0.388 0.411 0.436 0.431 0.426 0.444 0.460 0.468 0.464 0.466 0.486 0.526 0.570 0.615  0.428
JANGXI 0.222 0.224 0.217 0.242 0.260 0.285 0.308 0.320 0.342 0.360 0.352 0.352 0.372 0.383 0.399 0.403 0.397 0.407 0.437 0.480 0526  0.347
HENAN 0.467 0.473 0.473 0.482 0.488 0.497 0512 0511 0527 0536 0521 0516 0531 0543 0.553 0552 0.544 0555 0585 0.624 0669  0.531
HUBEI 0.470 0.475 0.469 0.470 0.470 0.480 0.488 0.493 0.507 0516 0.506 0.497 0.507 0519 0531 0531 0530 0553 0598 0.652 0.704  0.522
HUNAN 0.383 0.393 0.392 0.400 0.401 0.409 0.417 0.409 0.414 0.421 0.407 0.398 0.406 0.423 0.439 0.448 0.450 0.466 0.500 0.546 0.592  0.434
Average 0.420 0.426 0.420 0.427 0.430 0.443 0.456 0.461 0.478 0.490 0.478 0.470 0.484 0.497 0509 0511 0507 0520 0.550 0.590 0.632  0.486
WEST

SICHUAN 0.487 0.488 0.493 0.493 0.492 0.489 0.486 0.488 0.486 0.484 0.495 0.502 0.493 0.487 0.483 0.487 0.497 0.495 0.481 0.462 0.439  0.486
GUIZHOU 0.561 0.560 0.565 0.568 0.570 0.571 0.574 0.579 0578 0.579 0.592 0.605 0.602 0.599 0.598 0.604 0.616 0.619 0.610 0.595 0.575  0.587
YUNNAN 0.562 0.560 0.559 0.556 0.555 0.553 0.553 0.557 0.555 0.556 0.570 0.580 0.574 0.569 0.559 0.553 0.553 0.549 0.537 0.519 0.497 0.554
TIBET 0.859 0.851 0.848 0.844 0.848 0.847 0.847 0.837 0.816 0.813 0.825 0.838 0.831 0.826 0.820 0.820 0.826 0.826 0.805 0.791 0.774  0.828
SHAANXI 0.528 0.527 0.532 0.532 0.533 0.531 0.529 0.533 0.530 0.529 0.538 0.547 0.540 0.534 0.531 0.536 0.543 0.543 0.534 0.519 0.500  0.532
GANSU 0.495 0.494 0.502 0.507 0.512 0.519 0.523 0.534 0.538 0.543 0.560 0.577 0.576 0.574 0.575 0.586 0.604 0.614 0.613 0.601 0.585  0.554
QINGHAI 0.669 0.660 0.655 0.655 0.658 0.654 0.653 0.661 0.660 0.662 0.675 0.688 0.688 0.687 0.688 0.698 0.710 0.715 0.710 0.694 0.671  0.677
NINGXIA 0.732 0.728 0.731 0.732 0.734 0.732 0.731 0.732 0.721 0.710 0.715 0.724 0.719 0.712 0.706 0.706 0.711 0.710 0.701 0.687 0.670  0.716
XINGJA 0.618 0.613 0.613 0.607 0.601 0.592 0.583 0.581 0.573 0.568 0.578 0.583 0.571 0584 0570 0.561 0556 0541 0523 0506 0.486  0.572
Average 0.612 0.609 0.611 0.610 0.611 0.610 0.609 0.611 0.606 0.605 0.616 0.627 0.622 0.619 0.615 0.617 0.624 0.624 0.613 0.597 0578  0.612
National 0.529 0.528 0.528 0.528 0.527 0.528 0.529 0.531 0.531 0.531 0.532 0.535 0.533 0.533 0.533 0.532 0.531 0.530 0.528 0.527 0.525  0.530
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Table2E. Contribution of Capital to GDP Growth, 1978-1998

Capital Co. 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98  Average
EAST

BEIJING 0.597 0.049 -2.698 0.445 0.185 0.465 0.625 2.204 1.560 0.808 -0.626 1.469 0.665 0.328 -0.218 -0.754 0.563 2.222 1.791 1524  0.560
TIANJIN 0.350 0.522 2.282 1.011 0.830 0.342 0.329 1.524 1.070 3.642 0.122 0.878 0.738 0.503 0.215 -0.020 0.600 0.911 1.347 1.606  0.940
HEBEI 0.560 1.659 -3.672 0.211 0.405 0.270 0.091 1.146 0.304 -0.204 0.557 0.832 0.338 0.383 0.245 0.181 0.439 0.902 1.306 1.918  0.393
LIAONING 0.430 0.158 7.448 0.330 0.356 0.265 0.261 0.629 0.573 0.348 -0.548 2.147 0.734 0.410 0.128 6.623 -6.063 1.430 0.953 1.234  0.892
SHANGHAI 1588 1.245 3.408 3.779 3.081 0.902 0.436 -9.366 2.059 4.119 -0.288 1.605 0.609 0.375 0.190 0.475 1538 2.012 1.792 2.002  1.078
JANGSU 0.232 2.150 0.710 0.450 0.790 0.480 0.319 1.169 0.597 0.343 -0.500 1.660 0.778 0.286 0.307 0.588 0.844 1.496 1.751 1.878  0.816
ZHEJANG 0.094 0.097 0.285 0.255 0.480 0.148 0.120 0.666 0.511 0.256 -0.280 1.646 0.359 0.311 0.215 0517 0.903 1.793 1.976 2022  0.619
FUJAN 0.286 0.185 0.209 0.350 0.575 0.223 0.122 0.918 0.326 0.059 0.406 0.551 0.428 0.347 0.189 0.285 1.106 1.280 1.306 1.497  0.532
SHANDONG 0.576 0.302 0.298 0.442 0.448 0.293 0.547 -0.155 0.105 0.146 -0.313 0.550 0.521 0.600 0.508 0.166 0.470 0.915 1.432 1.695 0477
GUANGDON 0.391 0.184 0.359 0.548 1.539 0414 0528 1.287 0572 0.195 3.329 1.018 0.537 0.409 0551 1.831 1556 2420 1532 1550 1.038
GUANGKXI 0.291 0.078 0.224 0.243 0.421 0.139 0.035 0.288 0.271 -0.162 -0.228 0.248 0.236 0.184 0.130 0.301 0.827 1.347 1.841 1562 0414
HAINAN 0.349 0.086 0.093 0.079 0.408 0.143 0.328 1.056 0.342 -0.041 0.105 0.641 0.476 0.163 0.457 2.762 -2.901 12.084 2.251 0.991  0.993
Average 0.479 0.560 0.746 0.678 0.793 0.340 0.312 0.114 0.691 0.792 0.145 1.104 0.535 0.358 0.243 1.080 -0.010 2.401 1.606 1.623  0.729
CENTRAL

SHANXI 0.168 0.152 0.220 0.122 0.316 0.163 1.629 4.744 2.274 -0.443 -2.840 0.401 0.711 0.260 0.042 4.090 0.155 0.426 0.695 1.099  0.719
INNER 0.392 2.189 0.172 0.104 0.266 0.250 0.192 1.130 0.318 -0.277 0.059 0.736 0.412 0.426 0.309 0.387 0.610 0.626 0.795 0.993  0.504
JILIN 0.336 0.503 0.264 0.330 0.193 0.245 0.344 0.862 0.190 -0.163 0.013 0.734 0.776 0.312 0.128 0.161 3.230 0.737 1.547 1.070  0.591
HELONGJ 0.608 0.085 4.486 0.772 0.752 0.575 1.583 1.020 0.925 -0.449 0.279 0.577 0.467 0.403 0.082 -0.178 0.364 0.766 1.092 1.980  0.809
ANHUI 0.154 -0.013 0.078 0.108 0.282 0.254 0.330 0.755 0.807 0.169 -0.056 1.126 -2.336 0.247 0.075 0.075 0.363 1.101 1.015 1.823  0.318
JANGXI 0.068 0.194 0.560 0.340 0.732 0.307 0.230 0.910 0.687 -0.020 -0.478 0.415 0.394 0.266 0.164 0.099 0.255 0.484 0.868 1.081  0.378
HENAN 0.203 0.093 0.597 0.910 0.193 0517 0.181 1.038 0.359 -0.396 0.057 0.741 0.565 0.289 0.083 -0.093 0.249 0.690 1.320 1.679  0.464
HUBEI 0.121 0.206 0.254 0.203 0.496 0.165 0.206 0.921 0.403 -0.386 0.236 0.292 0.568 0.291 0.086 0.102 0.658 0.814 1.175 1.824  0.432
HUNAN 0.158 0.705 0.390 0.198 0.283 0.350 -0.017 0.314 0.280 -0.213 0.033 0.206 0.500 0.341 0.239 0.178 0.369 0.684 1.081 1.367  0.372
Average 0.245 0.457 0.780 0.343 0.390 0.314 0.520 1.299 0.694 -0.242 -0.299 0.581 0.229 0.315 0.134 0536 0.695 0.703 1.065 1.435 0.510
WEST

SICHUAN 0.236 0.085 0.727 0.238 0.333 0.324 0.175 1.358 0.373 -0.293 0.089 0.367 0.511 0.408 0.109 -0.162 0.357 0.722 1.198 1.374  0.426
GUIZHOU 0.153 0.139 0.146 0.095 0.218 0.074 0.059 0.408 0.200 -0.267 0.300 0.361 0.296 0.265 0.012 -0.570 0.179 0.663 0.760 1.145  0.232
YUNNAN 0.311 0.678 0.382 0.182 0.399 0.166 0.132 0.635 0.130 -0.233 -0.521 0.203 0.349 0.482 0.410 0.817 0.522 0.499 1.168 1.141  0.393
TIBET 0.180 0.081 0.061 -0.087 -0.945 0.031 0.128 -0.437 -0.624 0.313 0.114 0.096 0.303 0.735 -1.028 -0.003 0.202 0.738 0.314 0.347  0.026
SHAANXI 0.192 -0.176 0.454 0.314 0.395 0.197 0.074 0.450 0.334 -0.142 0.278 0.524 0.431 0.448 0.073 -0.416 0.384 0.653 1.015 1.338  0.341
GANSU 1.390 0.091 -0.128 0.074 0.059 0.104 -0.179 0.107 0.114 -2.551 0.883 0.309 0.330 0.180 -0.356 12.943 -0.178 0.135 0.714 0.617  0.733
QINGHAI -1.151 0.403 -0.562 0.131 0.346 0.177 -0.026 0.293 0.256 -0.350 0.277 0.153 0.566 0.178 -0.063 -0.558 0.079 0.822 0.872 0.961  0.140
NINGXIA 0.312 0.185 0.229 0.435 0.167 0.127 0.128 0.640 0.737 0.089 9.089 0.466 0.509 0.410 0.210 0.074 0.225 0.711 0902 0.881  0.826
XINGJA 0.254 0.195 0.473 0.543 0.326 0.519 0.233 0.683 0.637 -0.150 -0.091 0.358 -0.147 0.660 0.667 0.554 1.543 3.004 0941 1632 0.642
Average 0.208 0.187 0.198 0.214 0.144 0.191 0.080 0.460 0.240 -0.398 1.157 0.315 0.350 0.419 0.004 1.409 0.368 0.883 0.876 1.048  0.418
National 0.328 0.417 0.592 0.438 0.478 0.288 0.305 0.573 0.556 0.125 0.315 0.710 0.387 0.363 0.139 1.015 0.315 1.436 1.225 1.394  0.570
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Table 2F

. Contribution of Labor to GDP Growth, 1978-1998

L abor Con. 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98  Average
EAST

BEIJING 0.382 0.179 -1.281 0.268 0.108 0.096 0.086 0.293 0.101 -0.200 -0.137 0.349 0.033 0.094 -0.215 0.872 0.006 -0.039 -0.027 -0.160  0.040
TIANJIN 0.204 0.410 1.338 0.261 0.295 0.094 0.113 0.280 0.085 1.505 -0.069 0.005 0.154 0.050 0.129 0.097 0.024 -0.027 0.011 -0.045 0.246
HEBEI 0.084 0.510 -2.007 0.164 0.267 0.063 0.043 0.340 0.161 0.114 -2.031 0.249 0.089 0.082 0.063 0.095 0.048 0.050 0.024 0.051 -0.077
LIAONING 0.522 0.513 6.312 0.299 0.150 0.075 0.283 0.080 0.088 0.175 -0.119 0.148 0.102 0.029 0.057 0.136 -0.331 0.013 -0.112 -0.016  0.420
SHANGHAI 0.353 0.471 0.773 0.493 0.110 0.007 0.037 -0.576 0.084 0.746 0.045 0.025 0.042 0.028 0.134 -0.023 0.033 -0.020 -0.012 -0.038  0.136
JANGSU -0.017 0.999 0.233 0.154 0.100 0.108 0.105 0.157 0.072 0.091 -0.029 0.122 0.039 0.007 0.013 0.001 0.010 -0.003 0.011 0.026  0.110
ZHEJANG 0.046 0.106 0.261 0.159 0.387 0.129 0.081 0.151 0.104 0.175 -0.061 0.150 0.030 0.022 0.014 0.032 -0.023 0.006 -0.008 -0.010  0.087
FUJAN 0.217 0.060 0.139 0.175 0.250 0.139 0.166 0.399 0.149 0.137 0.623 0.185 0.252 0.110 0.064 0.039 0.042 0.067 0.039 0.018 0.164
SHANDONG 0.079 0.169 0.073 0.097 0.490 -0.133 -0.005 -0.025 0.023 0.243 -0.336 0.081 0.116 0.056 0.063 0.002 0.002 0.587 0.019 0.021  0.081
GUANGDON 0.073 0.130 0.103 0.155 0.149 0.069 0.118 0.158 0.095 0.092 0.476 0.109 0.114 0.067 0.037 0.084 0.060 0.125 0.050 0.064  0.116
GUANGKXI 0.157 0.257 0.151 0.195 0.565 0.248 0.171 0.289 0.210 0.165 0.259 0.129 0.146 0.073 0.085 0.125 0.131 0.115 0.133 0.127  0.187
HAINAN 0.376 0.400 0.305 0.059 0.298 0.119 0.387 0.419 0.124 0.223 2.749 0.157 0.228 0.024 0.113 0.084 0.047 -0.263 0.334 -0.005  0.309
Average 0.206 0.350 0.533 0.206 0.264 0.084 0.132 0.164 0.108 0.289 0.114 0.142 0.112 0.054 0.046 0.129 0.004 0.051 0.039 0.003  0.152
CENTRAL

SHANXI 0.048 -0.310 0.167 0.131 0.092 0.080 0.872 1.182 0.726 0.366 1.201 0.081 0.188 0.084 0.085 -1.771 0.072 0.051 -0.006 -0.138  0.160
INNER 0.230 3.364 0.251 0.152 0.242 0.126 0.122 0.277 0.123 0.158 -0.005 0.137 0.259 0.073 0.168 0.278 -0.036 0.048 0.058 0.000  0.301
JILIN 0.254 1.725 0.310 0.937 -0.007 0.105 0.714 0.495 0.122 0.852 -0.174 0.213 0.207 0.137 0.009 0.054 0.586 -0.053 -0.114 0.008  0.319
HELONGJ 0.265 0.217 1.918 0.108 0.288 0.188 0.642 0.201 0.059 0.371 -0.422 0.135 0.133 0.005 0.056 0.049 0.111 0.039 0.233 0.197  0.240
ANHUI 0.159 0.554 0.129 0.308 0.152 0.106 0.018 0.459 0.192 0.499 -0.263 0.363 -0.643 0.145 0.179 -0.047 0.091 0.083 0.077 0.105  0.133
JANGXI 0.169 3562 0.39%6 0.136 0.475 0.121 0.154 0.307 0.280 0.434 -0.670 0.173 0.225 -0.010 0.095 0.425 0.199 0.013 0.031 -0.065 0.323
HENAN 0.083 0.072 0.283 0.486 0.103 0.087 0.207 0.206 0.188 0.450 -0.088 0.229 0.174 0.084 0.053 0.054 0.040 0.093 0.168 0.165  0.157
HUBEI 0.045 -5.724 0.197 0.204 0.128 0.067 0.080 0.235 0.128 0.551 -0.239 0.080 0.100 0.015 0.031 0.036 0.060 -0.001 0.006 0.049  -0.198
HUNAN 0.065 1.018 0.165 0.233 0.128 0.194 0.099 0.224 0.188 0.359 -0.237 0.093 0.128 0.074 0.088 0.103 0.086 0.054 0.056 0.059  0.159
Average 0.146 0.498 0.424 0.299 0.178 0.119 0.323 0.398 0.223 0.449 -0.100 0.167 0.086 0.067 0.085 -0.091 0.134 0.036 0.057 0.042  0.177
WEST

SICHUAN 0.100 0.357 0.414 0.160 0.126 0.094 0.170 0.689 0.132 0.316 -0.364 0.063 0.163 0.097 0.026 0.015 0.033 0.003 0.008 -0.079  0.126
GUIZHOU 0.025 0.890 0.231 0.190 0.156 0.125 0.437 0.336 0.218 0.342 -0.485 0.392 0.177 0.152 0.176 0.585 -0.106 -0.150 0.046 0.175  0.195
YUNNAN 0.142 0.729 0.335 0.170 0.195 0.105 0.213 0.461 0.093 0.150 0.727 0.064 0.181 0.095 0.098 0.369 0.136 0.060 0.098 0.034  0.223
TIBET 0.629 0.217 -0.032 -0.467 0.701 0.083 0.050 -0.123 -0.118 0.129 -0.036 0.011 0.199 0.263 -1.023 1.346 0.093 0.208 0.113 -0.010  0.112
SHAANXI 0.097 -0.461 0.402 0.285 0.178 0.129 0.140 0.156 0.162 0.205 -0.380 0.164 0.185 0.114 0.140 0.265 0.136 0.082 0.050 -0.013  0.102
GANSU 0.597 1.712 -0.437 0.270 0.434 0.295 0.183 0.117 0.362 1.270 -0.409 0.390 0.054 0.015 1.410 -2.941 0.288 0.079 0.042 0.027  0.188
QINGHAI -0.591 0.311 -0.800 0.194 0.114 0.085 0.141 0.247 0.305 0.211 -0.148 0.147 0.410 0.141 0.504 0.425 0.300 0.363 0.149 0.033  0.127
NINGXIA 0.259 0.754 0.247 1.099 0.275 0.215 0.277 0.308 0.443 0.349 -32.24 0.381 0.363 0.226 0.111 0.173 0.240 0.191 0.402 -0.051 -1.299
XINGJA 0.055 0.116 0.239 0.163 0.072 0.130 0.052 0.110 0.143 0.095 -0.133 0.081 0.111 0.058 0.075 0.014 0.232 0.150 0.171 -0.274  0.083
Average 0.146 0.514 0.067 0.229 0.250 0.140 0.185 0.256 0.193 0.341 -3.719 0.188 0.205 0.129 0.168 0.028 0.150 0.110 0.120 -0.018 -0.016
National 0.170 0.444 0.361 0.241 0.234 0.112 0.205 0.262 0.168 0.352 -1.100 0.164 0.132 0.080 0.095 0.033 0.087 0.064 0.068 0.008  0.109




Table 2G

. Contribution of TFP to GDP Growth, 1978-1998

TEP Contr. 78 79 80 81 82 83 84 85 86 87 83 89 90 91 92 93 94 95 96 97 98 Average
EAST

BEIJING 0.63 068 -044 000 0.13 014 034 134 -030 035 017 -014 020 034 068 000 009 -023 -009 000 0195
TIANJN 041 061 108 055 032 000 011 022 058 -231 013 000 -029 023 014 019 092 025 018 000 0167
HEBEI 047 226 -349 029 -010 030 1.08 000 0.65 048 000 015 033 032 032 016 024 023 008 000 0189
LIAONING 214 076 945 029 -008 032 024 -08 039 -030 -090 055 022 026 011 000 086 -016 034 000 0683
SHANGHAI 103 111 118 1.10 072 026 022 -259 057 643 -022 016 007 012 011 029 012 010 000 -008 0535
JANGSU 012 849 045 011 030 021 049 026 035 030 -013 021 064 034 028 019 030 021 010 0.10 0666
ZHEJANG 018 1.65 076 026 077 025 045 041 034 059 -015 048 044 044 033 022 021 010 000 -010 0381
FUJAN 055 1.26 0.18 000 0.60 028 0.63 -065 045 061 0.66 064 049 055 029 0.5 -009 -008 014 -015 0326
SHANDONG 0.78 0.77 0.07 -009 0.00 039 096 047 042 036 -171 015 013 050 045 037 034 000 030 010 0237
GUANGDON 050 059 039 -014 045 010 0.69 057 090 021 204 030 018 015 009 026 020 029 019 009 0403
GUANGXI 022 049 015 000 151 061 059 044 0.66 055 000 029 043 054 057 025 012 -015 000 0.4 0370
HAINAN 071 023 017 029 066 1.60 2.69 258 -170 1.33 2765 -075 090 026 0.26 -134 283 -367 -093 -011 1683
Average 047 097 043 013 029 037 064 020 033 056 -076 015 035 033 029 014 013 002 008 000 0486
CENTRAL

SHANXI 029 -084 000 035 0.64 047 258 232 1.04 052 236 018 085 028 046 -230 037 025 035 010 0513
INNER 0.37 1302 -019 031 044 031 037 090 049 013 -024 -015 055 066 045 -039 0.16 0.18 029 0.19 08%
JLIN 046 194 021 014 010 066 1.83 045 0.5 067 -039 -065 1.05 060 0.39 -029 -066 -009 028 -010 0337
HELONGJ 041 037 112 031 021 036 203 047 090 204 -097 -029 062 058 031 000 025 009 009 014 0451
ANHUI 044 116 018 095 055 039 044 035 040 070 -045 022 -347 037 036 060 000 021 0.16 0.13 0.185
JANGXI 019 7.26 063 012 1.03 038 049 064 050 111 -051 -009 0.60 056 0.64 0.13 045 029 026 039 0754
HENAN 0.37 047 032 088 020 054 061 081 033 165 000 027 060 047 051 042 025 014 010 0.00 0447
HUBEI 0.20 -49.09 027 026 073 036 058 039 057 190 000 017 081 057 055 012 029 013 014 0.10 -2.047
HUNAN 023 312 045 024 046 049 053 057 052 1.02 000 031 059 063 040 023 025 023 017 021 0534
Average 029 169 021 035 037 042 068 060 042 089 -035 00l 082 050 045 0.19 024 017 022 013 0230
WEST

SICHUAN 045 0.80 095 037 037 053 077 114 065 084 -047 019 058 053 046 049 046 017 020 020 0484
GUIZHOU 040 107 031 022 074 038 079 033 040 052 -018 039 030 070 077 035 058 031 031 035 0451
YUNNAN 046 029 034 036 056 033 073 096 051 067 173 005 056 048 066 075 026 020 0.11 0.18 0509
TIBET 0.41 -009 0.06 000 -847 039 0.17 009 -156 028 -034 000 044 148 -371 1749 -243 035 036 031 0261
SHAANXI 0.15 -056 -020 055 0.61 031 075 060 044 062 -030 020 043 056 061 070 015 019 032 023 0318
GANSU 134 -031 031 032 006 065 053 054 037 202 -048 032 060 057 059 -662 077 005 049 022 0117
QINGHAI 071 010 -025 027 048 030 036 021 059 045 000 032 071 050 040 000 049 066 011 009 0324
NINGXIA 0.88 -021 -016 0.39 0.00 027 043 041 0.60 029 1464 014 041 053 041 0.17 051 -014 026 020 1001
XINGJIA 037 010 035 054 029 076 043 037 000 044 -046 014 040 063 038 000 000 000 008 011 0246
Average 0.43 024 020 037 041 041 051 058 054 0.64 -044 018 046 059 0.60 0.86 0.2 017 025 022 0413
National 053 -008 049 031 0.14 041 076 046 034 082 138 013 035 049 028 042 028 000 0.15 0.10 0387
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Table2H.

Efficiency of Chinese Provinces, 1978-1998

Efficiency 78 79 80 81 82 83 84 85 8 87/ 83 8 90 91 92 93 94 95 96 97 98 Average
EAST

BEIJING 0.843 0.866 0.898 0.882 0.858 0.855 0.855 0.862 0.896 0.856 0.852 0.822 0.800 0.812 0.830 0.859 0.843 0.840 0.809 0.790 0783  0.843
TIANJIN 0965 0975 0981 0.976 0968 0.964 0.944 0929 0922 0926 0.917 0.888 0.873 0.841 0851 0853 0.852 0911 0920 0924 0913  0.919
HEBEI 0593 0595 0.601 0.601 0.601 0577 0584 0.628 0.608 0.630 0.650 0.634 0.620 0.637 0.647 0.664 0652 0.653 0.657 0.650 0.636  0.625
LIAONING |0.872 0932 0.963 0965 0955 0.922 0941 0936 0.837 0.845 0815 0817 0.812 0.805 0815 0.814 0796 0.769 0.744 0.755 0.739  0.850
SHANGHAI |0978 0982 0983 0.979 0975 0.974 0971 0971 0.967 0.966 0.966 0.962 0.948 0.943 0.948 0952 0.950 0.942 0933 0918 0897 0.957
JANGSU 0.639 0.631 0.665 0.663 0.645 0.644 0.644 0.670 0.665 0.681 0.681 0.667 0.654 0.678 0.716 0743 0.742 0.748 0.745 0.735 0.724  0.685
ZHEJANG |0520 0523 0570 0.600 0598 0.615 0.628 0.668 0.672 0.680 0.686 0.671 0.663 0.694 0.734 0.767 0.773 0.779 0766 0.752 0732  0.671
FUJAN 0585 0594 0.653 0.653 0.631 0.637 0651 0.700 0.662 0.693 0.738 0.726 0.756 0.790 0.855 0.898 0.901 0.871 0.843 0.841 0805 0.737
SHANDONG |0.621 0643 0.668 0.653 0.625 0.608 0.639 0.663 0526 0.649 0.644 0642 0.636 0.632 0.659 0.676 0.690 0.701 0.684 0.686 0.677  0.649
GUANGDON |0.812 0.825 0.851 0.867 0.818 0.814 0.802 0.856 0.874 0984 0.987 0.986 0987 0.988 0.988 0985 0983 0.976 0970 0972 0965  0.919
GUANGXI  |0531 0522 0527 0522 0505 0508 0518 0531 0531 0546 0.554 0538 0546 0.558 0590 0.634 0.636 0.624 0.600 0586 0580 0557
HAINAN 0456 0454 0445 0441 0458 0462 0574 0.667 0.730 0597 0.692 0.791 0.724 0.800 0.864 0.890 0.813 0.710 0.679 0.639 0626  0.643
Average 0701 0.712 0.734 0734 0720 0.715 0.729 0.757 0.741 0.755 0.765 0.762 0.751 0.765 0.791 0811 0.803 0.794 0.779 0.771 0756  0.755
CENTRAL

SHANXI 0566 0576 0579 0561 0565 0580 0.620 0.636 0638 0.631 0.625 0.618 0.613 0.629 0640 0652 0.644 0.652 0.659 0.674 0666  0.620
INNER 0538 0537 0562 0537 0.547 0558 0569 0501 0599 0.607 0599 0597 0575 0.590 0.617 0.631 0.604 0.598 0596 0.604 0603  0.584
JLIN 0593 0.602 0.608 0.605 0.59% 0.587 0.619 0.662 0.661 0.661 0.666 0.677 0.632 0.651 0.687 0707 0.671 0.652 0.632 0629 0611  0.638
HELONGJ  |0.664 0659 0.668 0.657 0.654 0.645 0.655 0.672 0.673 0.686 0.704 0.703 0.665 0.697 0.720 0.723 0.710 0.709 0.703 0.697 0.688  0.683
ANHUI 0.480 0481 0490 0488 0506 0523 0542 0558 0558 0560 0560 0552 0541 0.563 0572 0.591 0.624 0.604 0.601 0.600 0590  0.552
JANGXI 0537 0532 0537 0538 0526 0539 0549 0563 0564 0562 0574 0562 0541 0552 0576 0598 0590 0.607 0614 0617 0626 0567
HENAN 0496 0502 0515 0508 0506 0507 0516 0534 0538 0544 0558 0541 0533 0545 0565 0587 0597 0.607 0.602 0594 0578  0.546
HUBEI 0527 0530 0562 0553 0545 0553 0574 0592 0589 0.601 0.605 0590 0584 0.603 0.627 0662 0.652 0.657 0.655 0.654 0.647 0598
HUNAN 0525 0529 0539 0537 0527 0531 0532 0549 0552 0562 0571 0555 0558 0571 0.602 0615 0.608 0.609 0613 0611 0610 0567
Average 0547 0550 0562 0554 0552 0558 0575 0595 0597 0.602 0.607 0.600 0.583 0.600 0.623 0.641 0.633 0.633 0631 0631 0624 0595
WEST

SICHUAN  |0.482 0486 0488 0484 0485 0490 0501 0517 0517 0528 0534 0527 0528 0542 0553 0567 0581 0586 0583 0580 0578  0.530
GUIZHOU | 0437 0447 0448 0446 0.444 0456 0474 0480 0477 0484 0489 0481 0484 0484 0502 0517 0508 0509 0508 0511 0515 0481
YUNNAN 0.482 0487 0477 0474 0481 0486 0491 0505 0509 0534 0.558 0562 0550 0.567 0583 0.609 0.607 0.606 0.608 0.600 0597 0542
TIBET 0498 0501 0484 0474 0463 0479 0519 0522 0503 0512 0494 0500 0492 0495 0510 0521 0613 0519 0525 0549 0573 0512
SHAANXI  |0518 0514 0514 0495 0500 0508 0520 0548 0.560 0569 0.585 0577 0574 0587 0.603 0617 0610 0.604 0599 0601 0597 0562
GANSU 0552 0553 0533 0510 0508 0498 0513 0526 0532 0527 0529 0524 0526 0540 0558 0554 0553 0566 0554 0561 0567 0537
QINGHAI 0580 0548 0542 0536 0538 0554 0562 0580 0581 0583 0500 0581 0592 0.596 0.614 0629 0.616 0613 0623 0617 0614 0585
NINGXIA 0621 0648 0622 0599 0591 0577 0587 0.605 0.608 0.619 0.619 0.602 0597 0.601 0.618 0630 0.623 0.642 0624 0627 0628 0614
XINGJIA 0519 0528 0517 0518 0526 0538 0566 0587 0587 0576 0.587 0585 0589 0.615 0.650 0.666 0.650 0.637 0.624 0619 0615 0586
Average 0521 0524 0514 0504 0504 0510 0526 0541 0542 0548 0.554 0549 0548 0.559 0577 0590 0.596 0587 0.583 0.585 0587  0.550
National 0.601 0.607 0.616 0.611 0.605 0.606 0.622 0.644 0.638 0.647 0.654 0.649 0.640 0.654 0.676 0.694 0.690 0.683 0.676 0.673 0.666  0.645

9€



Table2l.

TFP Rates (Trandog Production Function with Stochastic Frontier Model) of Chinese Provinces, 1978-1998

TFP 78 79 80 81 82 83 84 8 8 87 88 89 90 91 92 93 94 9 96 97 98 Average
EAST

BEIJING 0.05 0.06 001 0.00 0.02 002 003 006 -002 002 -001 -001 0.03 0.04 005 0.00 0.01 -002 -001 0.00 0.018
TIANJIN 0.04 003 0.02 002 0.02 000 001 001 003 001 -001 0.00 -002 0.03 0.02 002 0.09 003 0.02 0.00 0.018
HEBEI 0.04 0.04 003 003 -001 0.04 010 0.00 0.07 0.06 000 0.01 0.05 004 005 0.01 0.03 003 001 0.00 0.032
LIAONING 0.10 0.06 0.03 0.02 -001 0.05 002 -008 0.04 -001 003 0.02 0.02 004 002 0.00 -001 -001 0.04 0.00 0.018
SHANGHAI 0.03 0.03 002 002 0.02 002 002 002 002 002 002 001 001 002 002 0.02 001 001 000 -001 0.017
JANGSU 0.02 0.09 003 001 0.03 003 007 002 0.05 003 001 001 0.06 008 006 0.02 003 002 001 o0.01 0.035
ZHEJANG 0.04 012 008 0.03 0.06 005 009 0.04 0.04 004 001 0.02 0.07 008 007 0.03 003 001 0.00 -001 0.046
FUJAN 0.05 013 0.03 0.00 0.04 005 010 -003 0.07 0.09 001 0.07 0.07 010 007 0.03 -001 -001 0.02 -002 0.044
SHANDONG 007 0.07 001 -001 0.00 0.08 007 -020 0.24 0.02 003 0.02 0.02 007 005 0.05 0.04 000 003 0.01 0.034
GUANGDON 0.05 0.07 005 -002 0.03 002 010 0.05 0.5 003 003 0.03 0.03 003 002 0.02 0.02 002 002 0.01 0.038
GUANGXI 0.02 0.04 002 000 004 005 006 003 0.06 005 000 0.04 005 009 010 0.03 0.01 -001 0.00 o0.01 0.035
HAINAN 0.03 0.01 002 0.07 0.04 024 018 012 -018 0.17 016 -007 0.12 0.10 0.05 -007 -012 -003 -004 -001  0.040
Average 0.04 0.06 003 001 0.02 006 007 0.00 0.05 004 002 0.01 0.04 006 005 0.01 0.01 000 001 0.00 0.031
CENTRAL

SHANKXI 0.05 0.03 0.00 0.04 0.06 010 005 0.03 0.02 002 002 002 0.05 004 004 0.01 0.04 003 004 0.01 0.034
INNER 0.03 0.08 -002 0.05 0.05 005 006 0.04 0.04 001 002 -001 0.05 0.07 005 -002 0.01 0.02 0.03 0.02 0.032
JLIN 0.04 0.04 002 001 0.02 008 010 0.03 0.03 0.03 004 -004 0.06 008 005 -003 -001 -001 0.02 -001  0.028
HELONGJ 0.02 0.04 001 0.02 0.02 004 005 003 0.05 005 003 -003 0.07 006 003 0.00 002 001 001 o0.01 0.028
ANHUI 0.04 005 0.03 0.07 0.07 007 006 003 0.03 003 002 001 0.07 005 006 0.08 000 002 002 0.01 0.041
JANGXI 0.03 005 0.04 001 0.06 005 006 003 003 0.05 001 -001 005 0.07 0.07 001 0.06 004 0.03 004 0038
HENAN 0.05 0.06 0.02 0.03 0.04 005 007 0.04 0.04 006 000 0.02 0.05 007 007 0.04 004 002 001 0.00 0.038
HUBEI 0.04 0.09 002 002 0.05 007 006 002 0.05 004 000 0.02 0.06 007 008 0.01 003 002 002 0.01 0.039
HUNAN 0.04 005 0.03 002 0.04 004 006 004 005 005 000 0.04 005 0.08 005 002 0.03 003 0.02 002 0.039
Average 0.04 0.05 002 0.03 0.04 006 006 0.03 0.04 004 002 000 0.06 006 006 0.02 0.02 002 002 0.01 0.035
WEST

SICHUAN 0.04 0.04 003 004 0.04 006 006 003 005 004 002 003 006 005 005 0.05 004 0.02 002 0.02 0.041
GUIZHOU 0.06 0.03 0.03 0.03 0.06 0.07 004 0.02 0.04 004 001 0.03 0.03 006 006 0.01 0.03 002 0.03 0.03 0.037
YUNNAN 0.04 0.01 003 005 0.04 004 006 0.04 0.08 007 004 001 0.06 006 007 0.02 0.02 003 001 0.02 0.040
TIBET 0.03 -001 0.01 0.00 0.06 010 003 -001 0.04 -001 003 0.00 0.03 005 004 018 -015 0.03 0.06 0.06 0.029
SHAANXI 0.02 0.03 -001 0.04 0.05 005 008 005 0.04 005 001 002 0.05 005 005 0.01 0.01 002 003 0.02 0.035
GANSU 0.03 -001 -002 0.02 0.01 006 005 0.04 0.02 003 002 0.03 005 006 002 0.02 005 001 004 0.03 0.028
QINGHAI -003 0.01 001 003 005 0.04 005 002 0.03 003 000 004 0.03 005 004 000 0.02 003 001 o0.01 0.024
NINGXIA 0.07 -001 -001 0.01 0.00 0.04 005 0.03 0.04 002 -001 001 0.03 005 004 0.01 0.05 -001 0.02 0.02 0.023
XINGJIA 0.05 0.01 003 0.04 0.05 008 006 0.03 0.00 004 002 0.03 0.07 008 004 000 0.00 000 001 o0.01 0.032
Average 0.03 0.01 001 0.03 0.04 006 006 0.03 0.04 004 002 0.02 0.04 006 005 0.03 0.01 0.02 0.03 0.02 0.032
National 0.04 0.05 0.02 0.02 0.03 0.06 006 0.02 0.04 004 002 001 005 006 005 0.02 0.01 001 002 0.01 0.033
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