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Abstract This paper examines international competitiveness of China’s
manufacturing industry during the period of 1980-2004 from a multilateral
perspective in terms of purchasing power parities, relative price levels, labor
productivity and unit labor costs. The various measures of PPPs in China’s
manufacturing industry are found to be approximately 3.7 RMB per
international dollar in the base year 1997. Since the mid-1980s, the relative
price of China’s manufacturing products has been declined and is the lowest
compared with the US, UK, Germany, Japan and South Korea. The unit
labor cost is found to show a declining trend with some fluctuation. The
labor productivity of China’s manufacturing industry is relatively low and is
found to converge with other countries since 1992.
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1 Introduction

The aims of this study are two-fold. The first objective is to update Ren
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(1998), the first effort to explore the international competitiveness of China’s
manufacturing in a multilateral comparison framework for the year 1987.
This paper explores China’s manufacturing performance from a multilateral
perspective in the period 1980-2004 based on the PPPs derived from the
benchmark year 1997. Relative price levels, labor productivity and unit labor
cost (ULCs) derived from a multilateral comparison are also used to
investigate China’s manufacturing competitiveness.

The second objective of this study is to determine the measure of
international competitiveness through the international comparisons of price
levels, productivities and costs, which can be used to explore the RMB
exchange rate issues in a real exchange rate framework. The factors
determining international competitiveness include price and non-price
factors. The relative price level between the countries, which is equal to PPP
divided by the exchange rate, is a very important factor to affect
international price competitiveness. As product cost includes unit raw
material cost and unit factor cost reflected by unit capital cost and unit labor
cost, price competitiveness depends on the cost competitiveness. An
increasing international trade and capital inflow in China makes unit raw
material cost and unit capital cost in the process of equalization with other
countries, unit labor cost would be primary factor that affects accost
competitiveness. For non-price competitiveness, productivity is an important
factor, and only labor productivity is used to measure the non-price
competitiveness.

A comparison of output and productivity levels across countries requires
the conversion of output and factor inputs denominated in local currencies
into a common valuation. Except for expenditure prices, there is no
internationally coordinated survey for collecting information on output and
input prices. Three methods can be used to derive conversion rate of output
prices and input prices: the method of the exchange rate, the method of
expenditure-based purchasing power parities (PPPs) and the method of
production-based unit value ratios (UVR). See Ark and Timmer (2002) for a
detailed review. It is generally agreed that the method of the exchange rate
underestimates the national income in the developing countries, and the
method of the expenditure-based PPPs is not suitable for international
comparison of real output and productivity across countries.

For international comparison of sectoral output and productivity, it is
better to use the method of production-based PPPs or UVRs. Szirmai and
Ren (2000) compare the labor productivity in manufacturing industry
between China and the US from 1980 to 1992 based on the (UVRs) in the
base year 1985. Bai and Ren (2000) use the method of UVRs to calculate
various PPPs and compare labor productivity in manufacturing industry
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between China and US for the year 1995 by ICOP (International Comparison
of Output and Productivity) approach, while Ren and Bai (2001) compare
labor productivity in manufacturing industry between China and Germany in
the same framework. These bilateral comparisons eliminate transitivity
among countries, in the sense that these comparisons are not based on a
common valuation across countries. In order to explore China's
competitiveness in manufacturing industry, we need compare China with
other countries, especially with China’s trade competitors in terms of relative
price levels, productivities and unit labor costs, which requires multilateral
comparison based on a common valuation.

The paper is organized as follows. Section 2 outlines our methods for
multilateral comparison of international competitiveness. Section 3 describes
our data sources. Section 4 contains the results of estimation and discusses
international competitiveness of Chinese manufacturing industries. Section 5
concludes.

2 Multilateral comparison method

2.1 The multilateral comparison method below the industry level

Rao and Timmer (2001) study in detail the multilateral comparison method
below the industry level. They discuss Country-Product-Dummy (CPD)
method and Elteto-Koves-Szule (EKS) method, and generalize the EKS
method. As the CPD method ignores the number of product and its
estimation result is unreliable, we choose the EKS method in this paper to
compute PPPs below the industry level. The EKS method is also used to
measure industry PPPs between USA and Germany for the year 1997.

The EKS method is designed to construct the transitive multilateral index
from a matrix of bilateral index, which does not satisfy the transitivity
property. The EKS method in its original form uses the bilateral Fisher PPPs
index (F: j,k=1,...,M) as the start point. The EKS index is given by

M
EKS, =] [UF,*F,1"" )
1=1

The EKS index in Eq. (1) is an unweighted geometric average of the
linked comparisons between countries j and & using PPP indices in each of
the countries as a link. Thus, it gives equal weights to all linked
comparisons F,, * F, effectively assuming that they are of equal reliability.
Rao (1999) and Rao and Timmer (2000) show that some link comparisons
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are intrinsically more reliable than others. It is desirable to take this
information into account when constructing the EKS multilateral indices.

In order to generalize the EKS method with different weights to various
linked comparisons involved in Eq. (1), it is necessary to look at the EKS
method from a different angle. Suppose we wish to derive a set of index
numbers [y, which are transitive and minimize the log-distance from the
Fisher indices, then we have to solve the following minimization problem,

> (ni, ~InF,)
7k

which satisfies the condition

Ly =1 * 1,

e
where 7, = The above minimization problem can be restated as a

e J
function of I1,,I1,,---,11,,,
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Let I1be solutions to the minimization problem. The EKS index is defined
as
el

EKS =5 €)
Considering further Eq. (2), it is evident that I1 be the ordinary least
squares estimators of IT (which are the best linear unbiased estimators) in
the following specification (4). The model distinguishes between different
pairs of countries using some indicators of reliability.

InF, =TI, -T1, +u, @)
with E(u,)=0 and v(u,)= o’/ w, , Where wj; measures reliability. If wy
is large, a particular Fisher index Fj is considered to be reliable. Weighted

EKS indices can be obtained by using the method of generalized least
squares or ordinary least squares to Eq. (4).

Wi InEy = Jw, T, = Jw, 1T, + 1 (5)
with Eu*,)=0 and v(u*,)= o, Vj,k=1--- M.

Rao and Timmer (2000) suggest two sets of weights for aggregation at
the industry level, the number of matching products and a weight using
Hill’s distance function. Our paper uses the number of matching products as
weights wy. An EKS index is more reliable if an industry has a larger
number of matching products. Let nj; be the number of common products
shared by countries j and &, and n* the total number of products in the
industry, then
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ny L.
Wy =—% Vi k,j#k (6)
: n
w, =0 for j=k

2.2 The multilateral comparison method above the industry level

Pilat and Rao (1996) construct two methods of the multilateral comparisons
of output and productivity within the ICOP framework, the Geary-Khamis
(GK) and the generalized Tornqvist-Theil (TT) index, also known as the
CCD index.

The GK method has been most widely used in the international
comparisons of real expenditure, which is first proposed by Geary (1958)
and extended by Khamis (1984). The GK index is based on the concepts of
purchasing power parities of currencies and international commodity prices,
which are defined as the following system of interdependent equations, for
each currencyj (1,2, -+, M) and commodity i(1,2, =, N):

Z 'JQ'J
PP, =1

2R,

i=1

and

_zi i if (7)
T S0,

where P; is the international price of commodity i, P; is the price of
commodity i in country j, Q; is the quantity of commodity 7 in country j, and
PPP; is the overall purchasing power parity in country j.

The generalized TT index is first proposed by Caves, Christensen, and
Diewert (1982a, 1982b) for temporal and spatial comparisons of prices,
output and productivity. This index is defined in two stages. The first stage
involves the computation of the standard TT index for bilateral comparisons.
The TT index for commodity j in country & is given by

Vit +Vy

ry =Hm 2 ®)

i=1 ik

where v; is the price of commodity i in country j. The TT index satisfies
many good properties of index, such as country-reverse test, however, it is
not transitive. Caves, Christensen, and Diewert (1982, 1958) propose to
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obtain a generalized TT index through the application of the EKS techniques
in the second stage. The generalized TT index is usually referred to as the
CCD index.

The CCD index for two countries j and £ is given by:

M
CCD,, =TT, = H[TTH *TT, " 9)
ph

The CCD index in Eq. (9) provides a PPP between currencies of country j
and k. It is a simple geometric average of all indirect comparisons between
country j and k, through a third country i. Similar to the EKS index, the CCD
index is an unweighted average of all TT indices. Selvanathan and Rao
(1992) first propose the weighted CCD index by using the stochastic
approach to generalize the CCD index.

Suppose we wish to derive a set of transitive index numbers [; to
minimize the log-distance from the TT bilateral indices, then

ZZ(mI ~InTT,)

which is subjectto 7, =1, * I,k
Following the same procedure in the generalized EKS method, the

following model is specified:

In7T7, =11, -1, +u, (10)
2

with E(u;)=0 and v(u jk)za—, where wj is the measure of reliability.
Jk

Weighted CCD indices can be obtained by applying the technique of

generalized least squares or ordinary least squares to Eq. (10).

Jwy InTT, = — Jw, I, + (11)
with E(u jk) = 0 and vu*, =0, Vj,k=1...,M.

Rao, Selvanathan and Pilat (1995) investigate the problems of reliability in
the CCD index. The difference of per capita GDP in two countries is used to
measure its reliability.

Applying least squares technique to Eq. (11) gives the following equations
to be solved:

. i _ _
ZZ w; o 2w, o 2wy, —22 wy; InTT,,
J#l ﬁ J#1
1
2w, 22 wy, o 2wy, || 11, —22 w,, InTT,,
/#2 . = j#2 ' (12)
I, u
2w, 2w, - 22 WMJ -2 w,, InTT,,
L Jj#M L =M ]
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The computing steps for the weighted EKS method in Rao and Timmer
(2000) can be applied to the weighted CCD index numbers. The Fisher index
in the EKS method is substituted for the TT index here. Our paper following
this procedure to calculate the weighted CCD index.

3 Data

Following Pilat and Rao (1996), this study examines the multilateral
comparison of China with other countries in manufacturing industry. We
choose the other countries based on data availability and the importance to
China in terms of major trade partners and world economic power: Japan,
Germany, US, UK, and Korea. The data used in our study include PPPs
based on bilateral comparisons and GVO (Gross Value of Outputs) of
manufacturing industries in six countries.

Industry-PPPs based on the bilateral comparison are the price data for the
multilateral comparision. PPPs data for Japan and UK in terms of US for the
year 1997 come from O'Mahony and van Ark (2003).1 South Korea-US
PPPs data for the year 1997 come from Stuivenwold and Timmer (2003),
China-US PPPs data for the year 1997 from Bai and Ren (2000),
China-Germany PPPs data for the year 1995 from Ren and Bai (2001).
Germany-US PPPs data for the year 1997 derive from China-Gernmany
PPPs data for the year 1995 and China-US PPPs data for the year 1997 by
the generalized EKS method.

The weight of TT bilateral index, or the quantity data, can be derived from
GVOs data and PPPs data. The manufaturing GVOs in China come from the
China’s 1997 Input-Output Table, the manufacturing GVOs data in USA
from US’s 1997 manufacturing survey, and the manufaturing GVOs data in
Germany from the OECD Structural Analysis database’. The data in the
other three countries are from the International Yearbook of Industrial
Statistics (2000).

4 Empirical results

4.1 Multilateral PPPs in 1997

The multilateral PPPs can be obtained by using the methods described above.

' See http://www.ggdc.net/index-dseries.html#top.
% For the detailed data, see http://www.oecd.org/document/15/0,2340, en_2825 495649 1895503 1 1 1 1,
00.html.
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We obtain GK-PPPs index by using MATLAB to calculate formula (3) and
(4). TT-PPPs is obtained by using EXCEL to calculate Eq. (10), CCD index
is calculated from Eq. (11), and the generalized CCD from model (13) and
matrix (14). In order for reliability in multilateral comparison, we use as a
weight the reciprocal of the difference of per capita GDP in two different
countries, as Rao, Selvanathan and Pilat (1995) do.
1

K |ln E; —lnEk|

(13)

where E; represents per capita GDP in country j. This implies that the actual
price differences exhibit more variation if the countries are at the different
levels of development, and then the weight is smaller. Finally, the weighted
CCD procedures are applied to the weight matrix and TT bilateral index to
arrive at the weighted CCD index.

The empirical results for bilateral and multilateral PPPs are presented in
Table 1. For China, both bilateral PPPs and Multilateral PPPs are far less
than the official exchange rate. The PPPs in Germany and South Korea are
also smaller than their exchange rate, while the PPPs in UK and Japan are
greater than their exchange rate. Also, we find that IT index, closer to Fisher
index, is greater than GK index in general. More importantly, for developed
countries, the weighted CCD index is closer to bilateral TT index than the
CCD index, which reflects the similarity in these countries. For developing
countries, the CCD index is closer to bilateral TT index than the weighted
CCD index. These findings are similar to Rao, Selvanathan and Pilat (1995).

Table 1 Bilateral and multilateral PPPs in manufacturing industry in 1997

Binary PPPs (nat.cur./U.S.$) Multilateral PPPs(nat.cur./int.$) Exchange rate
Fisher TT G-K cep weighted CCD | nat.cur./U.S.$
(Generalized TT)
us 1 1 1 1 1 1
UK 0.70 0.72 0.65 0.72 0.73 0.611
Germany 1.36 1.44 1.36 1.46 1.43 1.734
Japan 153.60 153.44 152.28 154.53 153.75 120.991
Korea 882.30 893.24 905.05 896.43 894.54 951.289
China 4.42 3.80 3.66 3.75 3.74 8.290
Source: Exchange rate data come from IMF, international financial statistics (http://ifs.apdi.net/imf/)

4.2 Multilateral PPPs from 1979 to 2004

For further comparison, the PPPs in manufacturing in 1997 are extrapolated
into the years 1980-2004 using deflators index. The detailed deflators
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specified for each industry in China are the industrial producer price index of
1979-1999 from Ren, Szirmai, and Bai (2002) and of 2000-2004 from
China Statistical Yearbook, while the detailed deflators specified for each
industry in other five countries are the value added deflators of 1979-2001
from the O'Mahony and van Ark (2003) and of 2002-2004 from the Bureau
of Labor Stattistcs of the USA and Annual National Accounts of OECD
countries. The GK index and TT index in 1997 are used to extrapolated into
the years 1980-2004. Table 2 presents the multilateral PPPs of
manufacturing industry in China during the period of 1979-2004. In the
following, the GK-PPPs are used to analyze relative price levels, labor
productivity and unit labor cost.

Table 2 Multilateral PPPs of manufacturing industry in China, 1979-2004

year GK-PPP CCD-PPP year GK-PPP CCD-PPP
1979 1.729 1.767 1992 2.366 2.418
1980 1.665 1.702 1993 2.864 2.927
1981 1.610 1.645 1994 3.360 3.433
1982 1.522 1.555 1995 3.788 3.871
1983 1.536 1.570 1996 3.770 3.852
1984 1.532 1.565 1997 3.660 3.740
1985 1.663 1.699 1998 3.358 3.432
1986 1.649 1.685 1999 3.189 3.259
1987 1.792 1.831 2000 3.260 3.331
1988 1.987 2.031 2001 3.122 3.191
1989 2.238 2.287 2002 3.074 3.141
1990 2.245 2.294 2003 3.067 3.134
1991 2.285 2.335 2004 3.065 3.132

4.3 Relative price levels of manufacturing industries

One way to measure the competitiveness of one country’s manufacturing
sector is to show the differences in prices for similar products between
countries. This price measure of competitiveness is certainly more important
for China than the productivity measure of competiveness. The GK-PPPs are
used to compute relative price levels, which is the corresponding PPP
divided by the exchange rate. If the manufacturing PPP in a country is
smaller than its exchange rate, its relative price level will be lower than that
of the reference country. This implies that the country with lower relative



Front. Econ. China (2006) 4: 560-575 569

price levels can compete at advantage with the reference country in the
world market. The relative price levels in manufacturing industries are
shown in Table 3, where we choose the US price level as a reference for
other countries.

Table 3 Manufacturing price levels in six countries, 1980-2004 (USA=100)

UK Germany Japan Korea China
1980 115.651 80.527 92.226 111.151
1981 104.041 64.037 91.255 94.445
1982 90.542 59.272 85.791 80.430
1983 82.755 58.545 86.669 77.747
1984 73.813 52.046 85.194 66.024
1985 74.531 51.391 81.734 56.615
1986 85.057 70.842 79.814 47.751
1987 99.629 87.480 89.128 48.135
1988 108.495 87.712 104.730 53.394
1989 100.837 78.058 111.657 59.447
1990 110.444 90.159 141.183 105.088 46.926
1991 106.966 86.306 147.189 108.487 42.932
1992 106.510 92.331 151.274 105.234 42.906
1993 91.334 86.180 165.949 107.218 49.713
1994 94.233 85.998 172.038 111.114 38.980
1995 100.619 97.389 177.600 122.159 45.360
1996 101.071 93.220 145.136 113.276 45.345
1997 106.412 78.429 125.861 95.139 44.151
1998 104.730 76.030 111.135 70.873 40.562
1999 100.020 72.421 120.922 73.654 38.525
2000 94.861 61.770 119.964 70.446 39.378
2001 89.963 59.436 100.570 59.091 37.722
2002 92.172 64.542 97.037 61.044 37.128
2003 102.303 76.038 101.206 62.481 37.040
2004 112.661 79.442 101.019 61.217 37.021

As shown in Table 3, relative price levels in Germany are the lowest in the
early 1980s among all five countries. Since the mid-1980s, relative price
levels in China have been the lowest in all five countries, which shows a
downward tendency in most cases. The rise of PPPs in 1994 is due to the
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depreciation of RMB by a large scale in that year. In recent years,
manufacturing industry in China has showed more price competitiveness
with a smooth downward tendency.

4.4 Multilateral comparison of labor productivity in manufacturing

Szirmai and Ren (2000) compare the labor productivity in manufacturing
industry between China and US based on the 1987 PPPs. They find
manufacturing industries in China shows no significant change in aggregated
relative labor productivity in terms of that of USA between 1980 and 1992,
while the relative labor productivity varies from one industry to another in
the same period.

Our paper uses the GK-PPPs in 1997 to compute relative labor
productivity. Because the GK-PPPs are transitive and invariant with respect
to the base country, it is possible to compare any pair of countries among six
countries in 1997. Then we extrapolate the relative labor productivity in
1997 to the period of 1980-2004, as shown in Table 4.

The findings in Table 4 can be summarized as follows. First, the labor
productivity in China’s manufacturing industries has grown very fast relative
to South Korea during the period of 1980-1998, while it grows slower in
China than in South Korea in the year 1999-2002 as the labor productivity in
the electronic industry in South Korea improves. Second, the productivity
gap shows no trend of convergence between China and US, UK, and
Germany during the period 1980-1992, while the labor productivity in
China’s manufacturing industry grows faster than that of US, UK, Germany
and Japan in the year 1992-2004. By the year 2004, China’s labor
productivity in manufacturing industries accounts for 25% of US, 26% of
Germany, 33% of UK and 37% of Japan. There are several reasons why the
labor productivity in China’s manufacturing industries grows a factor of 3 to
4 relative to these developed countries. One factor is the high growth rate of
value added in manufacturing industry. Another factor is the big layoff of
employees in manufacturing industries since 1998. Of course, the rise of
China’s PPPs relative to other countries is part of reason. As the labor
productivity has grown since the mid-1990, the productivity converges
between China and these countries and the age of “growth without catch-up
trend ended in 1990s.
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Table 4 China’s relative labor productivity in manufacturing industry, 1980-2004

China
e USA=100 UK=100 Germany =100 Japan =100 Korea =100
1980 6.816 10914 6.215 4.997
1981 6.483 10.549 6.346 6.059
1982 6.605 10.159 6.454 7.076
1983 6.252 9.659 6.409 7.897
1984 6.077 9.352 6.355 7.796
1985 6.246 9.570 6.521 8.816
1986 6.345 9.317 6.690 8.805
1987 5.993 8.929 6.932 9.536
1988 6.099 8.927 7.100 11.027
1989 5.973 8.485 6.615 11.691
1990 5.799 8.095 6.303 8.637 10.990
1991 6.176 8.206 6.537 8.897 13.841
1992 7.019 9.162 7.247 10.629 16.952
1993 9.498 11.935 10.033 14.927 24.768
1994 8.239 10.358 8.441 13.469 23.259
1995 6.939 9.007 7.132 10.805 21.125
1996 8.431 11.050 8.654 12.316 23.018
1997 9.362 12.453 9.296 13.460 22.897
1998 10.222 13.589 9.902 15.002 27.039
1999 12.218 16.117 12.288 17.753 18.449
2000 14.626 19.159 14.617 20.047 14.990
2001 19.078 23.524 18.101 24.800 17.938
2002 21.879 28.035 22.365 30.049 20.705
2003 25.557 33.417 27.007 36.316 24.530
2004 25.384 33.291 26.397 36.895 24.429

Sources: Data are from labor productivity studies for various countries. The data of China from 1980
to 1999 come from Ren, Szirmai and Bai [14]. For the data of China from 2000 to 2004, the paper adopts
the method used in Ren, Szirmai and Bai [14] to estimate them. For other countries, the data from 1979 to
2001 come from O'Mahony and van Ark (2003) CD-ROM. And data for USA in 2002-2004 are from
BEA (http://www.bea.doc.gov/bea/dn2/home/annual_industry.htm) . The rest of data are from Annual
National Accounts of OECD.

4.5 Unit labor cost

Another way to explore the international competitiveness of China’s
manufacturing industry is to compare unit labor cost (ULC) of China’s
manufacturing industry with that of other countries. ULC in multilateral
comparison can be calculated by using multilateral PPPs and labor
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productivity. Due to data availability problem, Japan is excluded in the
analysis of this part. The ULC data of US, UK and Germany are from
O'™Mahony and van Ark (2003), of South Korea from Stuivenwold and
Timmer (2003), and of China from the Industrial Census (1985-1995), China
Industrial Economy Statistics Yearbook, China Labor and Wage Statistics
Yearbook, and China Statistics Yearbook. Here, labor costs means total
compensation for workers, such as wages and salaries before tax, employer’s
social security contributions, contributions to pensions, insurance and health,
and other expenses related to employment.

As the ULC and labor productivity is denominated in the currency of each
country, we convert the country-currency-denominated ULC into the
US-dollar-denominated ULC by using the following formula.

X(X) XU
_ (LCI;((X) )/ ERXU (14)

(OH*'"’)/ PPP
where ER™ is the exchange rate between country X and U, PPP*V is the
manufacturing PPP between country X and U, LCH*® are the labor costs
per person in country X in terms of its own currency, and OH*™ is the value
added per person in country X in terms of its own currency. In this way,
international competitiveness of an industry is determined by the labor cost
and labor productivity, as well as the exchange rate. Then we can get the
relative unit labor cost (RULC) in terms of the US labor cost by dividing the
US-dollar-denominated ULC of each country by the US’s ULC in
manufacturing industry, as shown in Table 5.

From Table 5, it is interesting to note that China’s RULCs relative to the
US shows a declining trend with some fluctuations from 1980 to 2001.
Specifically, the China’s RULC has been declined consistently from 1980 to
1987 and risen a little bit from 1987 to 1992. The significant fall in RUCL in
1993-1994 is due to the reform of the exchange-rate system. Since 1995,
China’s RUCL relative to the US fluctuates with a declining trend, as the
labor productivity of manufacturing industry in China has increased without
a change in exchange rate.

Contrary to the growth pattern of RULC in China, UK and Germany
shows little growth trend of RULC relative to the US during the period of
1980-2001. However, South Korea shows a growth pattern of RULC
different from China in the year 1980-1995, while RULC in South Korea has
declined since 1996. As a whole, China has a lowest RULC in these five
countries since 1987.

ULC*
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Table 5 Relative unit labor costs in manufacturing as % of the US, 1980-2001

year [N} UK Germany Korean China
1980 100 116.396 76.311 9.888 34914
1981 100 108.250 62.909 12.960 29.620
1982 100 91.549 57.214 14.161 25.070
1983 100 81.797 56.323 17.298 24.576
1984 100 73.931 51.265 18.358 23.761
1985 100 73.369 48.814 18.140 19.488
1986 100 82.081 66.332 18.995 17.295
1987 100 99.028 88.440 24.710 17.390
1988 100 108.391 90.167 36.478 19.888
1989 100 99.054 80.272 42.460 23.486
1990 100 111.646 92.820 42.762 19.827
1991 100 111.430 88.959 55.995 20.072
1992 100 110.570 98.107 61.846 19.571
1993 100 93.281 94.392 70.880 14.938
1994 100 94.942 94.733 84.410 14.088
1995 100 103.088 111.537 114.070 20.369
1996 100 103.181 107.046 111.638 18.583
1997 100 110.066 89.153 85.543 17.217
1998 100 111.230 83.935 62.906 18.023
1999 100 108.696 43.195 15.856
2000 100 99.491 32.368 13.922
2001 100 94.119 11.906

5 Conclusions

This paper explores China’s manufacturing performance from a multilateral
perspective in the year 1980-2004. We use the PPPs, relative price levels,
labor productivity and RULCs to measure the international competitiveness
of China’s manufacturing industry. The year 1997 is chosen as a base year in
calculating the PPPs, which is extrapolated into the period of 1979-2004.
Here, measures of PPPs include GK-PPPs, TT-PPPs, CCD-PPPs and
weighted CCD-PPPs. The weighted CCD index is also used in the
multilateral comparison. The main findings can be summarized as follows.

First, the various measures of PPPs in China’s manufacturing industry are
approximately 3.7 yuan international dollar and the weighted CCD indices
are closer to the bilateral TT indices than the CCD index for all the
developed countries except for the UK.

Second, since the mid 1980s, relative price levels in manufacturing
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industry of China have been the lowest in all five countries involved. which
shows a downward tendency in most cases. The rise of PPPs in 1994 is due
to the depreciation of RMB by a large scale in that year. In recent years,
manufacturing industry in China has showed more price competitiveness
with a smooth downward tendency. By 2004, the price level in China’s
manufacturing industry is about 37% of the US.

Third, the labor productivity in China’s manufacturing industry is very low
relative to other countries, and is about 9.1% and 22.1% of Ilabor
productivity in manufacturing industry in the US and South Korea
respectively in 1997. Thus, manufacturing sector in China is labor-intensive
industry without strong competitive advantage in terms of labor productivity,
which is consistent with the findings of Szirmai and Ren (2000).

Fourth, the labor productivity shows a trend of convergence between
China and other countries since 1992. In the 1980s, the manufacturing
industry in China grew very fast, but the gap of labor productivity did not
become smaller between China and the US, UK and Germany. The age of
1980s is sometimes called the age of high growth without catch-up to other
countries, which reflects the dual economy in China, as a rise of per capita
income is due to an increase in industrial employment, rather than a rise in
labor productivity in manufacturing industry. Since 1992, the gap of labor
productivity has become smaller between China and the US, UK, Germany
and Japan. The trend of convergence becomes more obvious in the recent
years. During the period of 1980-2004, the labor productivity of
manufacturing industry in China grows faster by a factor of three to four
than that in the US, UK, Germany and Japan. By 2004, China’s labor
productivity is about 25% of the US, 26% of Germany, 33% of the UK and
37% of Japan.

In addition, the relative unit labor costs show a declining trend with some
fluctuation during the period of 1980-2001. Compared with South Korea,
China has a lower unit labor cost.

The comparison of labor productivity is useful but only a part of the story.
An explanation of the huge gaps between China and other countries would
certainly provide new insights on policies aiming to improve productivity
levels. In this respect it would be very helpful to have estimates of the stock
of capital in the manufacturing sector by the perpetual inventory method.
The total factor productivity between China and other countries in a KLEMS
framework would be more useful for further exploring China’s international
competitiveness at the industry level.

Acknowledgements This work was supported by the National Natural Science Foundation
of China (Grant Nos. 70173029, 70571004, 70531010 and 70521001).



Front. Econ. China (2006) 4: 560-575 575

References

Bai Manying and Ren Ruoen. A new benchmark comparison in manufacturing between China
and US by ICOP approach. The Seventh General Conference of Quantitative Economics
Association of China, 2000: 15-17

Caves, D. W, Christensen, L. R. and Diewert, E. W. Multilateral comparisons of output, input,
and productivity using superlative index numbers. Economic Journal. 1982, 92(3): 73—-86

Caves, D. W,, Christensen, L. R. and Diewert, E. W. The economic theory of index numbers
and the measurement of input, output, and productivity. Econometrica. 1982, 50(6):
1393-1414

Edwin, S. and Timmer, M. P. Manufacturing performance in Indonesia, South Korea and
Taiwan(a province in China) before and after the Crisis. An International Perspective,
1980-2000. http:// www. ggdc. net /workpap.shtml#2, 2003

Geary, R. C. A note on comparisons of exchange rates and purchasing power between
countries, Journal of the Royal Statistical Society, 1958, 121(1): 97-99

Khamis, S.H. On aggregation methods for international comparisons. Review of Income and
Wealth, 1984, 30: 185-205

Pilat, D. and Rao, D. S. Prasada. Multilateral comparisons of output, productivity and
purchasing power parities in manufacturing. Review of Income and Wealth, 1996, 42(2):
113-129

Rao D. S. Prasada. Weighted EKS method for aggregation below Basic Heading Level
Accounting for representative commodities. Short note prepared for the ICP Unit at the
OECD, 1999

Rao, D. S. Prasada and Timmer, M. P. Multilateralisation of manufacturing sector
comparisons: issues, methods and empirical results, research memorandum GD-47,
Groningen Growth and Development Centre, 2000, 7

Rao, D. S. Prasada, Selvanathan, E. A. and Pilat. D. Generalized Theil-Tornqvist Indices with
applications to international comparisons of prices and real output.The Review of
Economics and Statistics, 1995: 352-360

Ren Ruo’en and Bai Manying. A benchmark comparison in manufacturing between China and
Germany by ICOP approach. The workshop on China's Economy, the CEPII in Paris on
December 12, 2001

Ren Ruo’en, Adam, S. and Bai Manying. How productive is Chinese manufacturing?
Comparative labour productivity in Chinese manufacturing, 1980-1999. The 27th general
Conference of The International Association for Research in Income and Wealth,
Stockholm. Sweden: 2002, 8

Ren Ruo’en. International competitiveness of Chinese manufacturing industries: a further
study. Economic Research Journal(in Chinese), 1998(2): 3—13

Selvanathan, E. A. and Rao, D. S. Prasada. An econometric approach to the construction of
generalized Theil-Tornqvist Indices for multilateral comparisons. Journal of Econometrics,
1992,54: 335-346

Szirmai, A. and Ren Ruoen. Comparative performance in Chinese manufacturing: 1980-1992.
China Economic Review, 2000, 11 (1): 16-53

UN Industrial Development Organization. International Yearbook of Industrial Statistics, 2000

Van, A. and Timmer, M. P. Measuring productivity levels—a reader. OECD Working Paper on
Statistics, Directorate for Science Technology and Industry, 2002




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


