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Figure 1.1 Principal processes and products of the textile industry
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Source: Wu, X. and Cao, C. (eds), 1990, A Practical Handbook of Textile Industry, Chapter 4,
pp.370-383, Textile Industry Press, Beijing.

Organisation of the thesis

The remaining chapters of this thesis are organised as follows.

Chapter 2 outlines a framework for analysing productive efficiency and a
methodology for computing TFP growth.

Chapter 3 presents an overview of the Chinese textile industry. The main issues
discussed in this chapter include the role of the industry in China's economy, the
economic characteristics of the industry, and its historical development in the pre-reform
period.

Chapter 4 examines the rates and pattern of the industry's output growth in the

reform period and then analyses the structural change associated with growth. Two



major aspects of the industrial structure — sectoral and ownership compositions — are
considered. The trends, patterns and main features of the structural shifts in the industry
are then discussed.

Chapter 5 examines the overall TFP performance of the textile industry. After a
literature review and a discussion of data issues, the trends of TFP growth in the textile
industry are estimated and analysed. Another central interest in this chapter is sources of
growth. Based on the identification of these, the study discusses the growth pattern of
the textile industry and its variation since the early 1950s.

Chapter 6 examines the TFP performance of the individual sectors. After the
construction of TFP indexes for each sector, the Verdoorn law is verified at the sectoral
level. Finally, the sources of growth in individual sectors are explored.

Chapter 7 deals with structural efficiency in the textile industry. It first explains
the concept of, and a method for computing, structural efficiency. The structural
efficiency of the textile industry is then estimated, based on the analysis conducted in
Chapters 4, 5 and 6.

Chapter 8 evaluates the allocative efficiency of the textile industry. As allocative
efficiency is an important indicator of the industry's efficiency, in addition to TFP
growth, the study uses two different methods and data sets to double-check the
industry's allocative efficiency.

Chapter 9 examines the export performance of the textile industry and its impact
on the industry's growth and efficiency. The trends, patterns and structural features of
the industry's export growth are discussed. The analysis in this chapter primarily
concerns the export-growth and export-productivity linkages in the Chinese textile
industry. Two relevant hypotheses are tested to verify these linkages. Finally, the
industry's efficiency gains from export growth are estimated.

Chapter 10 summarises the main findings in the previous chapters and draws out
some policy implications. The discussion seeks to identify a strategy that is likely to

improve the growth and efficiency performance of the Chinese textile industry in the

future.



T el

2 Analytical framework and methodology

Focusing on the efficiency of the Chinese textile industry raises a number of basic
analytical issues about efficiency and its measurement. This chapter discusses the
definition of, and the computational method for identifying, TFP as a measure of
efficiency. The first section discusses the concept and measurement of efficiency. The
second section briefly reviews the literature of major studies of TFP. The third section
presents an analytic model and introduces the notions of TFP and allocative efficiency.

Finally, the fourth section discusses the methodology for estimating TFP growth.

Concept and measurement of efficiency

Efficiency is a widely used concept in economics. The various definitions of efficiency
found in the literature mostly reflect a common view that efficiency measures the optimal
relationship between inputs and outputs in economic activities. Forsund and Hjalmarsson
(1974, p.141) define efficiency as 'the utilisation of resources, that is, efficiency is a
statement about the performance of processes transforming a set of inputs into a set of
outputs'. Stern (1983, p.79) proposes a broader but still formal definition of efficiency: a
state of affairs is specified as efficient if it gives the minimum cost way of meeting some
objective, or similarly maximises an objective function, given some resource constraint.
Thus an improvement in efficiency would be to meet an objective at lower cost or get
more out of the same resources'.

Various measures of efficiency have been proposed by economists, by far the
most influential and widely used of these being the productivity measure. Fabricant
(1969, p.3) has it that 'productivity refers to a comparison between the quantity of goods
and services produced and the quantity of resources employed in turning out these goods

or services. So defined, the fundamental concept underlying all productivity measures is

output per unit of input.





















Figure 2.1 An illustration of productivity measures of efficiency

L

The actual employment of labour and capital per unit of output is determined by
relative price. If relative price is represented by the slope of L, K, then the most efficient
way to produce one unit of output would be to use input combination A. The unit cost of
production can in this case be measured in terms of either input. Productivity is then the
reciprocal of the unit cost measurement. Should productivity here be measured in terms
of quantity input of labour, total factor productivity will equal Y/OL,, and labour

productivity Y/OLI'. Analogous measurements can be carried out in terms of capital.

Figure 2.2 An illustration of change in total factor productivity

16
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In empirical studies attention is often paid to TFP growth rather than its level (as
it 1s in this study). As mentioned earlier, TFP growth is conventionally defined as the
residual growth in the real value of production after accounting for the contribution of
changes in the tangible inputs. The rate of TFP growth measures the extent of net
savings in tangible or measurable inputs per unit of output. In simple terms, positive TFP
growth means that more output can be produced from a given quantity of factor inputs
and 1s considered to be an indication of improvement in efficiency. In this analytical
model the change in TFP is represented by a shift of the isoquant (implying a shift in
production function). A leftward and downward shift to the origin represents positive
TFP growth and vice versa. The shift in position of isoquant I, to that of [, in Figure 2.2
results in an increase in TFP measured by OL,/OL,. By this shift, the optimal
employment mix of inputs changes from A to B at the original prices.

Alternatively, change in efficiency may occur when the production process moves

along an isoquant instead of a shift in position. Suppose that the relative price of labour

17
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Figure 2.3 An illustration of allocative efficiency

declines, the new relative price is represented by the slope of line L;K; shown in Figure
2.3. In this case, the optimal input mix becomes C instead of B. At this new optimal
combination of inputs TFP does not change (measured at the new prices). However,
there is a difference in allocative efficiency between B and C. C is thought to be
allocatively more efficient than B and turns out to be the least-cost combination at the
new relative price.!® The proportional excess cost due to the use of an inappropriate
combination of inputs is indicated by CD/OD. This distortion of input proportion refers
to ‘allocative inefficiency'. It follows that a pure allocative improvement takes place when
the producer fails to achieve TFP growth but increases the output of one or more of the
goods produced, without decreasing the output of any other goods, by reallocating

inputs between processes away from a less efficient to a more efficient process.

Method for computing TFP growth

Since TFP plays a central role in this study, this section focuses on describing the

computation of TFP growth. The methodological issues concerning assessment of

10" Another way to see that B is allocatively inefficient is that at this point the conditions for producer
equilibrium — marginal rates of transformation between pairs of inputs and outputs are equal to the
corresponding price ratios — are not satisfied.

18
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allocative efficiency will be discussed in Chapter 8 where allocative efficiency of China's
| textile industry 1s evaluated.

| Based on the definition of productivity and relevant production theory discussed
above, the changes in TFP or TFP growth can be interpreted as (i) the rate of change of
an index of outputs divided by an index of inputs, or (ii) a rate of shift in a production

function (Diewert 1981). Accordingly, two approaches to the measurement of TFP

growth are adopted extensively in productivity analyses: the TFP index approach and the
econometric estimation of the production function (or cost function).

Of all the TFP indexes, one of the most widely used is the Torngvist (1936)

index, which has been utilised empirically by Christensen and Jorgenson (1969, 1970) as
a discrete approximation to the Divisia index and by Star (1974) in the context of
productivity measurement. The Tornqvist index is a discrete approximation to the Divisia
index and is based on the construction of the latter. The Divisia TFP index!! can be
derived from simple production relationships. Assuming competitive markets for all

outputs Y and all inputs X, we obtain the following identity for total costs and revenues

e e

iﬂ%=iWK, (2.3)
=1 i=1

where P i and W; are the unit prices of the jth output and the ith input, respectively.

Totally differentiating (2.3) with respect to time yields

S BY+Y PV =Y WX+ WX, 2.4)
= = = =

where a dot over a variable denotes the derivative of that variable with respect to time.

' Divisia (1952) proposes application of the Divisia index to the measurement of TFP. The economic

, interpretation of the Divisia TFP index is discussed later by Solow (1957). As Sudit and Finger (1981)

\ point out, the Divisia index has a number of attractive properties. It is unbiased subject to certain

: assumptions regarding underlying production function, thereby eliminating index-number biases related
JJ to base-year choices. The Divisia index also exhibits the reproductive property. This property is helpful

; for reducing the aggregation biases, particularly in the macro-level analysis. Finally, the Divisia index

(] conforms to Fisher's reversal rule.

! 19
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When we divide and multiply each term in (2.4) by the base-level value of its

respective changing variable, and then divide the right-hand and left-hand sides of

| equation (2.4) by Z;WiX ; and 2'; PY,, respectively, and then rearrange the

equation, we get

m Y. 4 W 2 8
B -y Lo =) o -y 2B, 2.5
EY; J . X l . W l 2})} ] ( )

=1

~.

1s the share of the cost of the ith input in total factor costs and

| e
J n
PY,

=

18 the share of the revenue of the jth output in total revenues.

}“ The conventional Divisia quantity indexes for aggregate output (¥) and total

input (X) are defined in terms of proportional rates of growth as
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g respectively. The corresponding Divisia price indexes for aggregate output and total
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respectively.

As shown in equation (2.2), by definition the rate of TFP growth can be
expressed as a difference between the rate of output growth and the rate of growth in

factor inputs. Thus we have

IR G
E DU R 0 i A TP (2.6)
AYXJZ;Y,.’Z‘Xi

Recall that A refers to the level of TFP.

According to (2.5), the rate of TFP growth can also be expressed as

n

m pj
. ?B] (2.7)

i=1 Y; =l

W_P_
WP

= ;LE

A
A

i

These two expressions of TFP growth are dual to each other. Thus, the percentage
changes in TFP can be computed either from quantity indexes of total output and total
input or from the corresponding price indexes.

The Divisia quantity index of TFP growth derived in (2.6) is measured in terms of
instantaneous changes. For data available at discrete intervals (this is the most common
case), the Tornqvist TFP index can be used as an approximation to the Divisia

continuous TFP index. The Tornqvist discrete TFP index is expressed as

1 - Y'r+ 1 - Xir+
AM==3 B, +B,. ) (L) =Y (o, +o,,.)In (=2 (2.8)
2j=1 th 2 =l Xit

Equation (2.8) says that the percentage changes in TFP can be expressed as the

difference between the sums of the weighted changes in the quantities of outputs and

21




inputs. It has been shown by Diewert (1976) that the Torngvist index of TFP growth in

(2.8) 1s exact for a linearly homogeneous translog production function.!?
| Another commonly used method — the econometric estimation of TFP growth
— 1involves the explicit specification of production function or cost function. The

pioneering work in developing this approach is that of Solow (1957), who demonstrates

that the rate of TFP growth can be identified with the rate of Hicks-neutral technical
change. This achievement has clearly established the equivalence between technological
progress and TFP growth, at least under the maintained assumptions of constant returns

to scale and a competitive equilibrium.

The derivation of this approach begins with a general production function.

| Assuming a case of single-output, the underlying production function can be written as

0 e P e ) (2.9)

——

where 7 18 a time variable that represents the shift in the production function over time or

'; technical change. Assuming that technical change is Hicks-neutral — that is, the
innovative process does not affect the technical ratios among the inputs — then the

production function in (2.9) takes the form

=AU e (2.10)

where A(7) is the TFP variable or technical change variable. Differentiating Y totally with

respect to time, we have

=0 § il S
ey
()A gﬁwi‘ 2.11)

Rearranging and manipulating (2.11), we get

| 12 Recall that many other production functions, including the Cobb-Douglas function used in this study,
| are special cases of the translog function.
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Assuming profit-maximisation behaviour, the marginal products of factor inputs

equal their respective market prices, i.e., (dY)/(dX,) =W, / P, for all i

b eSOl g T Y ety (2.13)
Al Y s B e ¥ X

where a, = (W. X, )/ (PY) is the share of ith input in the total value of output.!?

The shift of the production function over time, A/ A(¢) in (2.13), is analogous to
the Divisia continuous expression of TFP change in (2.6). This implies that in the
empirical studies of TFP, the production function in (2.10) can be estimated either
econometrically or through computation of TFP indexes. The major relative advantage of
the TFP index approach is that it relies neither on the specifications of the production
function nor on the statistical estimation techniques. Therefore, it can avoid those
problems resulting from misspecification and estimation errors. The major disadvantage
of the standard TFP index measure is the necessity to assume a priori the prevalence of
competitive conditions in markets for all outputs and inputs. Otherwise, the cost and
revenue shares used to calculate TFP indexes cannot be economically justified.
Nevertheless, as described in the next paragraph, this problem can be largely solved by
using the estimated output elasticities of factor inputs instead of real factor shares.
Overall, the TFP index approach appears to offer a less sophisticated but potentially
more reliable method for computing TFP growth than econometric estimation of the
production function (Sudit and Finger 1981). Following many previous studies (Caves
and Christensen 1980; Gollop and Roberts 1981; Denny and Fuss 1983; Luke Chan and

Mountain 1983; Jorgenson et al. 1987a, 1987b: and Gao 1993), this study chooses to use

3 Here oy has the same meaning as that defined in equation (2.5), because as shown by equation (2.3),
we assume that total costs equal to total value of output. So in both equations o represents the share of
the ith input in total factor costs.

23
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the TFP index as a major measurement of TFP. While this study mainly uses the TFP
index approach, the econometric estimation of production function is also used whenever
the index approach is less appropriate to the data.!*

In the practice of constructing TFP indexes, one of the key steps is to determine
cost shares of inputs and revenue shares of outputs, o; and Bj in equation (2.6). In the
single-output case, as in this study, the effort is reduced to properly determining the
values of 0. In the context of China's economy, however, use of factor shares as weights
to compute TFP indexes 1s not justifiable. In the TFP index approach, factor shares are
often used as estimates of the elasticities of individual input with respect to the total
output. This procedure is satisfactory only if the factor prices equal their marginal
products — that is, under the assumption of perfect competition in both output and input
markets.!> It is widely believed that such an assumption is unlikely to be plausible for
China's industrial economy (Jefferson and Rawski 1988). Thus, the computation of TFP
indexes in this study makes use of estimated output elasticities in place of real cost
shares. On the other hand, it is important to note that along with the development of
China's economic reform, the competition in output and input markets has been
intensifying consistently. Therefore, we would expect that the estimated output
elasticities of factor inputs are getting closer to real cost shares, especially using the data

of the 1990s.

!4 This situation arises in Chapter 9 when the pooled firm data are used to estimate TEP growth for the
export and non-export sectors. In that case, use of firm level data causes computational difficulties in
applying index approach and the production function approach becomes more practical and efficient.

15 See Caves and Christensen (1980) for more detailed discussion on this point.

24










e

e e

,J_
J“J

Table 3.1 Share of the textile industry in the national economy or industry

(percentage)
Share in gross Share in retail Share in total Share in
industrial output value of industrial China's total
value consumer goods employment export value
1557 27.4 11983 18.8 1112
1957 22.2 18.7 19.6 18.0
1965 18.4 11971 8.9 219
1978 14.7 22.0 7.7 25.0
1980 17.4 23.0 9.0 24.1
1985 17.6 18.9 W02 19.4
1990 (50! 6.3 LI 223
1994 15.6 16.2 11.0 29.4

Source: China Textile Yearbook, 1995, pp.7-13.

Examination of the direct impact of the textile industry on the Chinese economy
understates its role for there are secondary effects that occur through links with other
industries and sectors. These secondary effects can be decomposed as an ‘indirect' impact
on other sectors which supply inputs to or use inputs from the textile industry, and an
induced’ impact on other sectors through the contribution of wages and taxes paid by the
textile industry to the aggregate demand. On the basis of the 1987 China Input-Output
Table, the output multiplier of the textile industry is calculated to be 2.35. This means
that if the output of the textile industry increased by one unit, it would cause a
corresponding increase in national production by 2.35 units. This multiplier effect does
not include the effect of induced’ demand. If the latter were taken into account, the
textile industry would be expected to have an even larger impact on the Chinese
economy.

In summary, at this stage of China's industrialisation the textile industry plays a
dual role — namely, ensuring the proper utilisation of resources and the earning of
foreign exchange for China's modernisation program. This role has been crucial to the

Chinese economy in general and the growth of the textile industry in particular.
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the best in competitive markets are those with minimum costs (Stigler 1958; Hay and

Morris 1991).

Table 3.3 Average firm size in the Chinese manufacturing industry,(® 1985

RMB¥ 10 thousand
Average firm size(®)

Total manufacturing 168.55
Food, beverages and tobacco 67.32
Paper-making 1126529
Power generation, steam and hot water production 855.94
Petroleum processing 3,237.87
Chemicals 412.96
Smelting and pressing of metals 2,062.70
Machine building, electric and electronic products 22362
Textile industry 148.07
Of which: Man-made fibres 3127505
Cotton 366.66
Wool 371.42
Bast fibre 310.04
Silk 161.42
Knitting 92.94
Apparel 22.84
Primary textile and clothing 123.50

Notes: (a) Figures in this table include independent accounting manufacturing enterprises at township
level and over.
(b) Average firm size is measured by the original value of fixed capital.
Source: 1985 Industrial Census Data of People’s Republic of China, Volume 3: Total Industrial
Enterprises, pp.90-123, pp.166-200.

Firm size can usually be defined in terms of capital, number of workers, and
output value. Among them, firm size defined by capital is considered to be the most
appropriate in cross-industry comparison (Little et al. 1987). Table 3.3 shows the
average size of enterprises in terms of fixed capital in China's eight major manufacturing
industries in 1985. It can be seen that the average size of firms in the textile industry was
smaller than the manufacturing industry as a whole. In particular, it was much smaller
than the average size of firms in the heavy industrial sectors. If we exclude the man-made
fibre sector from textile industry, then the average firm size in this industry will be further

reduced, even smaller than the paper-making sector in light industry. It can also be seen

that within the textile industry, firms in the knitting and apparel sectors have been much
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smaller in size than those in other sectors. The relatively small size of existing firms in the
textile industry implies a low level of scale economies in textile activity.

A third feature is that the textile industry is generally more competitive than many
other industries in China. This important structural characteristic is indicated by the
relatively low share of large and medium sized enterprises in the textile industry. Table
3.4 shows this share in China's eleven major industries in 1986. It can be seen that the
share of large and medium sized enterprises in the textile industry was slightly lower than
for the national industry as a whole, and much lower than for most heavy industrial
sectors. If we consider only the primary textile and clothing sector, then the relevant
share in the textile industry appears to have been significantly lower than the industrial

average.

Table 3.4 Share of large and medium sized enterprises in major industries, 1986

Share of large and medium
sized enterprises (%)

National total : 43.76
Coal mining and dressing 47.47
Petroleum and natural gas extraction 72.94
Food, beverage and tobacco 29.45
Paper-making 33817
Power generation, steam and hot water 78.98
Petroleum processing 73.24
Chemicals 48.30
Building materials and non-metal mineral products 25,76
Smelting and pressing of metals 60.49
Machine-making, electric and electronic products 5097
Textile industry 43.38

Of which: primary textile and clothing 3829

Notes: (a) The share of large and medium sized enterprises is defined in terms of the proportion of
output value produced by large and medium-sized firms to gross industrial output value.
(b) The firm size is classified by the original value of fixed capital.

Source: Statistical Yearbook of China, 1988, pp-312-315, pp.391-399.

The relatively low share of large and medium sized enterprises points to relatively

strong competition in the textile industry. This feature is closely related to the other two
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In summary, the Chinese textile industry is characterised by relatively high labour
intensity, intense competition, and a low level of scale economies, as well as price-
inelastic and income-inelastic domestic demand. An awareness of these characteristics is
a prerequisite for further investigation of some important aspects of the industry's growth

and efficiency.

Development of the Chinese textile industry in the pre-reform period

Before the attention is focused on the growth of the Chinese textile industry in the
reform period, it is useful to review briefly the development of this industry in the pre-
reform period (1949-77). 20

The founding of the People's Republic of China in 1949 substantially changed the
nature of China's social and economic regime. The semi-market economy that existed in
the pre-1949 period was replaced by a centrally planned economy, and the means of
production converted from private to public ownership. Correspondingly, enormous
changes occurred in the Chinese textile industry.

During the period of economic recovery in 1949-52, the Chinese government
took over all the mills previously run by the National Party (KMT) government. The
government also took over the control and allocation of all raw materials used in textile
production, and the production of state-owned and most privately-run textile enterprises
was taken into the state planning channel. In order to deal with a shortage of cotton, the
government raised the relative price of cotton to grain. In the meantime, the government
took a number of other measures to stabilise the textiles market and to improve the
management of textile enterprises. As a result, textile production fully recovered during
this period. In 1952 the industry produced 3.6 million bales of cotton yarn and 3.8 billion
metres of cotton fabric, which was double that of 1949 production levels. Other textile

products also substantially exceeded 1949 levels.

20 A major source of data used in this section is Qian et al. ( 1984), unless otherwise specified.
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Between the early 1950s and the mid-1970s, the main objectives of China's
industrial planning were to lay a foundation for rapid industrialisation and a strong
national defence. In order to achieve these goals, priority was given to basic capital and
producer goods industries (heavy industry), and some restraints were put on the
consumer goods industries (light industry). As the mainstay of China's light industry, the
textile industry was accorded very low priority, receiving only 4.4 per cent of total
industrial investment in this period. As a result, it achieved a very low rate of growth.
Between 1952 and 1977, when the gross output value of national industry rose by 13
times and heavy industry surged by 23 times, the textile industry registered only a
fourfold increase. The average annual growth rate of the textile industry was 5.8 per cent
in this period (see Table 3.6). As a result, the share of the textile industry in the value of
industrial output decreased from 27.4 per cent in 1952 to 14.5 per cent in 1977. In order
to conduct a more detailed analysis, the pre-reform period is divided further into three
sub-periods: 1953-57, 1958-65, and 1966-77.

In the period of China's First Five-Year Plan (1953-57), the industry's gross
output value increased by 9.6 per cent annually, which was 3.8 percentage points higher
than the rate of average growth realised during the 1952-77 period (see also Table 3.6).
There were two events of real significance to the industry in this period. The first was a
thorough shift in the industry's ownership structure. In 1949 privately-run enterprises
produced 67 per cent of the total output value of the textile industry. During the
recovery period this share gradually decreased, but still accounted for 50 per cent of total
output value in 1953. After 1953 moves to turn private enterprises into public ownership
accelerated. In 1955 the share of private enterprises in total output value declined sharply
to 21.5 per cent, and one year later this share became zero. The second major event was
the significant expansion of capacity in the industry. Between 1953 and 1957 the textile
industry built 2.4 million cotton spindles and 33,000 wool spindles. The capacity of the
cotton and wool processing industries increased by 67.9 and 20.8 per cent respectively.
To improve regional distribution, new plants were mainly set up in the raw material

producing regions.
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Table 3.6 Growth of the Chinese textile industry in the pre-reform period, 1949-77

Gross output value(@ Indexes
(RMB¥ 100 million) (1952=100)

1949 56.0 47
11052 118.1 100
1051 187.0 158
1962 163.4 138
1965 277.8 235
1970 327.8 207
1975 469.2 S|
197 482.7 409
Average growth rate (%)

1952-77 5.8

1953-57 9.6

1958-65 oul

1966-77 4.7

Note: (a) Figures of gross output value are at 1980 constant prices.
Sources: China Fibre Yearbook, 1991/92, p.5; Compilation of Statistical Data of the Textile Industry:
1949-1988, p.11.

From 1958 to 1965 the textile industry experienced its first setback. The Great
Leap Forward which began in 1958 produced chaos in the industry. This was
exacerbated by natural calamities between 1959 and 1962 that resulted in a substantial
decrease in natural fibre production. In 1962 the production of cotton yarn fell to 3
million bales, only 65 per cent of the 1957 level. In the meantime, the ratio of capacity
utilisation decreased from over 90 per cent to just 60 per cent. The industry's average
growth rate of gross output value was -3.3 per cent between 1958 and 1962. However,
over the next three years the industry restored its growth vitality. By 1965, China's
production of cotton yarn increased to 7.2 million bales, which gave 1t a world ranking of
second. In the period 1958 to 1965 the textile industry still managed to realise a growth
rate of 5.1 per cent because the high growth rate in 1963-65 (21.3 per cent) successfully
offset the negative effects of the 1958-62 period.

The commencement of the Cultural Revolution in 1966 produced another setback
in the textile industry. From 1966 to 1977 textile production revealed a decline in six
individual years. The average growth rate in terms of gross output value was only 4.7 per

cent, the lowest in the pre-reform period. Remarkably, in 1970 China's production of
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had to rely on a comprehensive reform in China's economy. On the other hand, the

industry successfully implemented import substitution and improved on the major
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provided a base for the industry's take-off in the reform period.
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structural problems that characterised the pre-reform period. These achievements
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Table 4.1 Growth of China's textile industry in the reform period, 1978-94

Gross output value(@) Annual growth rate (%)
(RMB¥ 100 million)

1978 608.5 -
7 696.3 14.4
1980 856.8 280
1981 1,003.0 578
1982 1,008.9 0.6
1983 1,109.0 9.9
1984 L2012 13.8
1985 1,472.5 167
1986 1552186 2
1987 1,710.3 12.4
1988 1BOSIRNT 13.4
1989 2,137 .3 10.2
1990 2.312.0 8.2
1991 2,544.2 10.0
195 30587 20.2
1998 3,698.0 2059
1994 4,489.3 21.4
Average annual

growth rate (%)

1978-94 | (1553
1978-80 1187
1981-85 11.4
1986-90 9.4
1991-94 18.0

Note: (a) Figures of gross output value are at 1980 constant prices.

Sources: Almanac of China's Textile Industry 1982 p.191, 1983 p.285, 1984/85 p.381, 1986/87 pESY°
1988/89 p.421, 1990 p.315, 1991 p.289, 1992 p.253, 1993 p.187; China Textile Yearbook
1995, pp.6-7; Compilation of Statistical Data of the Textile Industry: 1949-1988, p.8; Textile
Economic Information 1995, No.9, p.1.

Growth of the Chinese textile industry in the reform period can be decomposed
into four sub-periods: 1978-80, 1981-85, 1986-90 and 1991-94 (sce Tiable 4. 1.

In the period 1978-80 an attempt was made to correct the structural imbalance in
the economy, with the Chinese authorities shifting the focus from heavy industry to the
consumer goods industry. Priority was given to the needs of the textile industry for raw
materials, power and funds (Qian et al. 1984). The textile industry responded favourably
to this strategic adjustment. From 1978 to 1980 the industry realised an annual growth
rate of 18.7 per cent. The profits and taxes generated by the textile industry increased

even faster than output growth, with annual growth of 22.2 per cent in the corresponding
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period.?3 The rapid growth of the textile industry in this period was mainly driven by a
sharp increase in domestic demand for textile goods. The evidence is that domestic
consumption of textiles increased by 28 per cent in this period.*

In the period 1981-85, during the Sixth Five-Year Plan, physical rationing of
consumption of cotton textiles was totally abolished. This marked a turning point in the
industry's development. The release from consumption rationing in December 1983
suggests that the Chinese textile industry was able to meet China's domestic needs fully
from that time. It was also a signal that the import substitution stage of industrial
development had ended and that export promotion was underway. Along with ongoing
of economic reform, some marketisation measures were implemented in the textile
industry in this period. By the end of 1984 only about one-quarter of total textile
products were still controlled by the state mandatory plans, compared with 90 per cent in
1979 (Guo 1990). Markets for some raw materials such as wool and silk were also
established in 1985 (though they were closed a few years later). Such reform measures
are thought to have exerted a positive impact on industrial growth. Although there
appeared to be a slow down in 1982-83 due to a temporary slump in domestic demand,
the average annual growth rate of the textile industry between 1981 and 1985 was still at
the two-digit level — at 11.4 per cent.

In the period 1986-90, during the Seventh Five-Year Plan, the confrontations that
existed between the slowdown in market demand, excessive capacity expansion and
insufficient raw material supply intensified. In particular, the recessions that occurred in
the domestic market in 1986 and 1989 hit the industry seriously. For instance, in terms of
quantity, domestic consumption of cotton fabrics, wool fabrics, wool yarn and silk
fabrics in 1989 declined by 2.2 per cent, 12.7 per cent, 19.9 per cent and 20 per cent
respectively from 1988's level. This downward shift of the demand curve in the domestic
market exerted strong negative effects on the industry's growth (Sun 1991a). As a result,

the annual growth rate of the textile industry during 1986-90 declined to 9.4 per cent.

%3 The value derives from Handbook of Textile Economy (CTERC & ISTI 1987), p.25.
*4 The figure derives from Handbook of Textile Economy (CTERC & ISTI 1987), p.96.
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Table 4.2 Growth and improvement of industrial fibre consumption, 1978-93

Total fibres Growth rate of fibre = Realised value of Growth rate of unit

processed consumption fibres per ton® value realisation

(10,000 tons) (%) (yuan/ton) (%)
1978 254 - 23,957 =
1979 262 Sl 26,576 10.9
1980 326 24 .4 26,282 -1.1
1981 358 9.8 28,017 6.6
1982 380 ol 26,550 =5.2
1983 410 7.9 27,049 1.9
1984 435 6.1 29,009 7.2
1985 447 1.6 33,314 14.8
1986 448 1.4 33,964 250
1987 569 29750 30,058 -11.5
1988 600 5.4 32,312 T
1989 630 50 3319705 5.0
1990 660 4.8 35,030 3.3
1991 690 4.5 36,872 5.3
1992 s 3.6 42,779 16.0
1993 740 95 49,973 16.8
Average annual
growth rate (%)
1978-93 7.4 : 5.0
1978-85 8.2 4.8
1986-93 6.7 5.2
1990-93 4.1 10.2

Note: (a) The realised value of fibres per ton is calculated at 1980 constant prices.

Sources: Handbook of Textile Economy 1987, pp.29-41; China Fibre Yearbook 1990, pp.32-37, p.140,
1991/92, pp.36-42, p.149; China Textile Yearbook 1993, pp.36-42, p.140, 1994, pp.37-43,
p-130, 1995, pp.37-41, p.130; Textile Economic Information 1989, No.1, pp.1-3, 1994, No.24,
p.1, No.81, p.4.

total fibres processed by the textile industry grew on average by 7.4 per cent annually
(see Table 4.2), compared to a 12.8 per cent growth rate in gross output value. This
difference between growth rates in quantity and value terms indicates an increase in the
unit value realisation of fibres.28 Table 4.2 shows that the realised value of fibres per ton
rose from 23,957 yuan in 1978 to 49,973 yuan in 1993 (all calculated at 1980 constant
price), at an average annual growth rate of 5 per cent. It is also clear that the
improvement of unit value realisation of fibre use was fairly consistent, as is evident from
the rise in the growth rates of unit fibre realisation from 4.8 per cent during 1978-85 to

5.2 per cent over 1986-93. Moreover, in the period 1990-94 not only did the above trend

28 The 'unit value realisation of fibres' is defined as the average value generated by processing one ton of
fibre.
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followed in a general way the pattern of growth in the whole economy. This in turn
indicates that the cyclical growth of the textile industry has been mainly determined by

the prevailing cyclical forces in China's economy.

Figure 4.1 Comparison of the pattern of growth between the Chinese economy,
national industry and the textile industry in the reform period
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Source: See Table 4.1.

It 1s widely believed that China's business cycles have been causally related to
major shifts in China's macroeconomic policies (Shimakura 1982; Field 1984; and
Watson 1994). Specifically, in the three trough years shown in Figure 4.1 (1982, 1986
and 1990), though the decrease in the growth rates seems to be directly related to the
slumps in domestic demand for textile products, the fundamental cause was actually the
tightening of macroeconomic policy in China. The Chinese government's imposition of
strict administrative controls on the economy in these years (or one year earlier) resulted
n an economy-wide recession and hence a retardation or even decline in the domestic
demand for textile products. This worsening in domestic market conditions caused a

slowdown in the industry's growth, despite the considerable offset effect generated by a
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(Sun 1991). Thus, to reduce cyclical fluctuations the textile industry needs to improve its
productive structure.

Although there were considerable fluctuations in output growth during the
reform period, they were far less serious than in the pre-reform period. The range of
change in the coefficients of growth fluctuations?® was only -0.95 to (.74 over the
reform period, compared to -2.13 to 3.84 in the pre-reform period. This improvement
may suggest that the growth of the Chinese textile industry is taking place on an

increasingly firm base.

Growth of the individual sectors

In order to gain a deeper insight into the industry's growth, investigation of the rate and
pattern of growth at the individual sector level is needed. Growth rates for the seven

sectors in China's textile industry over the reform period are reported in Tables 4.3 and

4.4.
Table 4.3 Annual growth rate of the individual sectors, 1978-93
(percentage)

MMF@  Cotton  Wool Bast Silk Knitting  Apparel
1978 - - - - - - -
1979 12.1 15.2 16.6 24.0 159 14.4 21.4
1980 §0.7 225 18.6 13.6 10.8 28.2 21.6
1981 181E2 17.3 287 17.1 13.8 2158 13.0
1982 2.9 -3.3 3.2 03 o) 6.4 1.8
1983 11.6 9.0 27.4 26.4 14.5 E1s 3.4
1984 155 14.0 27.8 13.8 i 8.3 22.4
1985 18.7 {375 29.5 24.5 S5l 13.1 39
1986 13.8 10 15.8 -3.1 50 [£2 -0.4
1987 24.5 12.0 15.7 4.9 5.6 14.8 6.8
1988 35.4 10.5 575 5.3 6.1 14.5 17.8
1989 24.3 7.8 16183 10.2 8.7 7.9 14.4
1990 24.9 5+ -5.8 -0.1 18.7 9.3 13.4
001 21.9 8.6 14.7 192 28.2 10.0 6.2
11992, 248 16.7 22.7 205 32.0) 17.7 AT
1998 24.3 16.1 24.5 295 298 24.8 25.2

Note: (a) MMF refers to the man-made fibre sector. The same as in following tables.

29 The coefficient of growth fluctuations was defined in footnote 21 of Chapter 3.
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Sources: Handbook of Textile Economy 1987, pp.6-7; China Fibre Yearbook 1989 pp.15-16, 1990
pp.13-14, 1991/92 pp.13-14; China Textile Yearbook 1993 pp.13-14, 1994 pp.13-14, 1995
pp.16-17; Compilation of Statistical Data of the Textile Industry: 1949-1988, pp.17-18.

All sectors achieved double-digit average growth in the 1978-93 period. Average
annual growth rates ranged from 18.9 per cent for the man-made fibre sector to 10.8 per
cent for the cotton textile sector. This gap suggests that there have been considerable
variations in growth performance among sectors.

The high growth of the man-made fibre sector has been mainly driven by the
industry's strategy of substituting man-made fibres for natural fibres. Under this strategy,
the share of man-made fibres in total fibre consumption (including imported fibres)
increased from 13 per cent in 1978 to 23 per cent in 1985, and rose further to 38 per
cent in 1993 (Ren 1995). As a result, domestic production of man-made fibres increased
from 0.29 to 2.22 million tons during the 1978-93 period, at an average annual rate of
14.77 per cent. This was much higher than the 7.4 per cent growth rate of total fibres
processed by the industry in this period. The growth of the man-made fibre sector has
tended to accelerate, indicated by its higher growth rate in the period 1986-93 compared

with the period 1978-85. This may be taken as a sign of overall acceleration in fibre

substitution in the industry.

Table 4.4 Average annual growth rate by sectors

(percentage)
1978-93 1978-85 1986-93 1990-93
Total industry 12.8 5.5 1280 14.7
MMF 5.9 16.2 21.4 18.6
Cotton 10.8 12.0 g5 1117
Wool 17.7 22.2 13.9 13.3
Bast 14.5 18.2 LS 18.9
Silk 1582 5.9 16.3 2619
Khnitting 29 13.5 12.3 11553
Apparel 15.2 13.7 12°9 16.4
Primary textile 1251 1352 11t 13.8
Clothing 13.0 1123.5 12.6 15.8

Source: See Table 4.3.

The wool processing sector was the second-fastest growing sector in the textile

industry. The high income elasticity of domestic demand for wool products (as revealed
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sectors had above-unity growth elasticities, while the primary textile sector displayed
below-unity growth elasticity because of low growth in the cotton sector.

The higher dynamism of the man-made fibre and clothing sectors reflects the
industry's strategy which emphasised the raw material and final goods producing stages
in textile production. In particular, the steadily increasing growth elasticity of the
clothing sector in the post-1986 period indicates that the growth of the textile industry
has been increasingly led by the promotion of higher value-added products. This has been
a major contributor to the improved quality of the industry's growth in the reform period,
as 1s discussed in the last section of this chapter.

A cyclical growth pattern can be clearly observed as well at the individual sector
level (see Figure 4.2). The sectoral fluctuations of output growth basically followed the
cyclical pattern of the textile industry as a whole, with the timing of most peaks and
troughs of the growth cycles in the individual sectors matching similar movements at the
industry level. This suggests that some common elements have caused the cyclical
fluctuations at both industry and sectoral levels. As previously noted, one of the major
elements has been the general cyclical forces in China's economy due to the instability of
macroeconomic policies.

The computation of coefficients of growth fluctuation for the individual sectors
shows that all seven sectors exhibited higher degree of fluctuation in their growth path
than did the industry as a whole. The apparel sector showed the lowest degree of growth
fluctuation with a coefficient of -1.03 ~ 0.9 in the 1978-93 period, compared with -0.95
~ (.74 for the industry as a whole. On the other hand, the man-made fibre sector
appeared to have the highest degree of fluctuation of the seven sectors with a coefficient
of -0.92 ~ 1.68 in the corresponding period. This situation suggests that: firstly, to
reduce the fluctuation in the industry's growth, more effort needs to be made at the
sectoral level; and secondly, the growth pattern at the industry level has smoothened
concealing sectoral fluctuations, and hence the analysis of sectoral growth rates and

patterns 1s necessary.
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Figure 4.2 Growth pattern of the individual sectors
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Note: The figures derive from data in Tables 4.1 and 4.3.










Change in the sectoral structure

Main pattern and characteristics

In this study, industrial structure is described by the composition of gross output value.

Table 4.6 shows structural change in China's textile industry between 1965 and 19933! in

| terms of the shares of seven constituent sectors in gross output value.

f Table 4.6 Composition of gross output value by sectors, 1965-93

:" (percentage)
; MMF Cotton Wool Bast Silk Knitting Apparel
1965 2.6 64.1 479 1.1 8.6 10.6 8.3
| 1970 2.9 63.5 4.6 1.1 8.8 10.9 8.2
1 1975 3.2 64.6 5.4 1.2 8.3 8.9 8.4
1978 5.0 62.8 5.4 2 7.9 9.5 8.2
1979 4.9 62.1 5.5 1.3 8.0 9.5 8.7
| 1980 6.0 61.8 5.3 152 7.9 9.9 8.6
| 1981 S0 61.9 5.6 1.2 7.0 10.3 .3
| 1982 6.4 59.5 6.3 1.3 7.2 10.9 3.4
,l_% 1983 6.5 59.0 7.3 1.5 %5 10.3 7.9
5 1984 5.8 59.1 8.2 1.5 7.1 9.8 8.5
u 1985 5.9 505 9.1 1.6 8.1 9.5 8.3
g 1986 6.5 56.2 10.2 1.5 8.3 9.3 8.0
1987 7.2 56.0 10.5 1.4 7.8 9.5 7.6
! 1988 8.6 54.6 10.7 1.3 7.3 9.6 7.9
| 1989 9.7 53.4 10.8 1.3 719 9.4 8.2
1990 11.2 509 9.4 1.2 7.9 9.5 8.6
| 1991 10.4 51.5 9.8 1.3 9.2 9.5 8.3
1992 10.8 50.0 10.0 1.4 10.1 9.3 8.4
1993 11.1 48.0 10.3 1.5 10.8 9.6 8.7

Source: See Tables 4.1 and 4 3.

Several features of change in the sectoral structure of the Chinese textile industry

can be observed from Table 4.6. Firstly, the cotton textile sector is the dominant but

declining sector in the Chinese textile industry. Its share in gross output value decreased
%" from 64.1 per cent in 1965 to 62.8 per cent in 1978, and dropped further to 48 per cent
j! in 1993. It is the only sector that exhibited a declining trend in output share over the

reform period. Despite this declining trend, the share of cotton sector in gross output

31 This period is selected mainly due to the availability of data for these years.
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value still accounted for about one half of total textile production in the early 1990s, and
it remains the largest and most important sector in the textile industry.

Secondly, with the largest gains in output share, the man-made fibre and wool
processing sectors represented the main rising sectors in the Chinese textile industry.
Between 1965 and 1993, the share of the man-made fibre sector in gross output value
increased from 2.6 to 11.1 per cent, and the share of the wool sector increased from 4.7
to 10.3 per cent. The rise in the man-made fibre sector has been mainly due to the
government's emphasis on self-sufficiency in textile raw materials as detailed in a policy
implemented since the late 1960s (Qian et al. 1984). The expansion of the wool sector
has been largely attributable to the sharp rise in domestic demand for wool products
since the early 1980s, as reflected in Table 4.6.

Thirdly, the share of the silk sector rose from 8.6 to 10.8 per cent in the period
under study, just behind the man-made fibre and wool sectors in terms of gains in output
share. The rise of this sector has not been without fluctuations. In fact, prior to 1990 the
position of the silk sector in the industrial structure declined from 8.6 to 7.2 per cent.
Between 1990 and 1993, its share increased sharply to 10.8 per cent, to become the third
biggest sector in the textile industry, ever larger than the wool sector. This suggests that
the supply and demand conditions of the silk sector have improved since the 1990s.

Fourthly, the shares of the bast and apparel sectors in total output structure have
been relatively steady. The range of change in the shares of these two sectors was, on
average, within 1 percentage point during the 1965-93 period. However, there has been
a relatively sharp increase in the share of the apparel sector during the 1987-93 period,
mainly due to the acceleration of growth driven by increased export demand. On the
other hand, although the output share of the bast sector did not appear to change much
in terms of absolute value, its share did increase considerably in terms of proportional
value because of the small size of the sector.

Fifthly, in addition to the cotton textile sector, there was also a drop in the output
share of the knitting sector during the 1965-93 period. The share of the knitting sector in

gross output value decreased from 10.6 to 9.6 per cent over this period. In the reform
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structure. This pattern of structural change is generally indicative of an improvement in
the sectoral structure of the textile industry, because it complies with the worldwide
trend 1n this period whereby the consumption of man-made fibres and clothing products

has been steadily increasing (CTERC 1995, No.6).

Table 4.7 Sectoral structure by the more aggregate classification

(percentage)
MMF Primary textile Clothing
1965 2.6 78.5 18.9
1970 2.9 78.0 19.1
1975 3.2 oS 17.3
1978 5.0 775 157/
1980 6.0 WSES 18.5
1985 550 76.3 17.8
1990 IS 70.7 18.1
1995 LI 70.6 18.3

Source: According to Table 4.6.

The sharp rise in the share of the man-made fibre sector in the industrial structure
suggests that this sector has played the role of 'leading sector' in the growth of the
Chinese textile industry. According to Syrquin (1986, p.240), 'a sector is said to be a
leading sector when its rate of growth exceeds the average rate for a period long enough
to raise overall growth toward its rate and when it spreads its dynamism through
substantial links to other sectors'. As the man-made fibre sector supplies intermediate
inputs for the other sectors, there is a general requirement that such a sector expands
more rapidly than other sectors. In the period 1965-93 the man-made fibre sector grew
at an average annual rate of 15.5 per cent, much higher than the industrial average of 9.7
per cent. With its backward links to all other sectors, the above-average growth of the
man-made fibre sector assured and pulled up the growth of the textile industry as a
whole. On the other hand, this pattern of change in sectoral structure also reflected the
considerable efforts made by the industry to overcome the shortage of raw materials and

to substitute man-made fibres for natural fibres.

59







D

Figure 4.3a An illustration of demand-related structural change

[E

will be equal; and that the technology in each sector is characterised by constant returns
to scale. Then I,y is the aggregated isoquant describing various combinations of labour
and capital inputs needed to produce one unit of A and one unit of B. So as to simplify
the analysis, we express a unit of aggregate output as one unit of output A plus one unit
of output B. Point C represents the lowest cost of production at given relative prices

between the inputs, as well as the initial structure of output in this industry.

Figure 4.3b An illustration of demand-related structural change

IL,

a'+b'
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Assuming unchanged relative prices of inputs, as well as an increase in demand
for the products of sector B and a decrease in demand for the products of sector A, the
resulting situation is illustrated in Figure 4.3b. Points A, B and C, as well as isoquant
Io4p, are identical as in Figure 4.3a. After the changes in demand for two products, the
production of B will increase and the production of A decrease by the same amount. The
new level of production in each sector is shown by isoquant L, and I}, respectively, and
the new level of aggregate output is shown by isoquant I,,. The new input
combinations are presented by A', B'; and C' respectively. At point C' a new unit of
aggregate output 1s produced at lowest cost; however, its structure in terms of
composition of output A and B has changed without corresponding changes in the
individual production function.

To verify the relationship between changes in sectoral structure and shifts in
demand in the Chinese textile industry, it is necessary to display the pattern of structural
change in demand.3? However, due to limitations in China's statistics, demand structure
by sectors can only be specified at an aggregated level and for a shorter period—namely,
at the three-sector level and for the period 1978-92 only as shown in Table 4.8. This may
be sufficient for the current purpose of showing certain correlations between change in
demand for textile goods and structural transformation of textile production.

Comparing the two structures shown in Tables 4.7 and 4.8, we can see that the
pattern of changes in these two structures have been very similar. In both structures,
changes in the sectoral shares have displayed the same trend. The similarities between the
shifts in demand structure and the changes in production composition suggest that there
is indeed a close correlation between the movements of these two structures. According

to economic theory, the causation behind this correlation should in general run from the

33 Here I define the demand for textile products as domestic consumption plus exports. As in most other
studies, I use realised domestic consumption as a proxy for domestic demand and realised eXports as a
proxy for overseas demand.
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period, it appears that the later shifts in ownership structure have been more intensive in
the textile industry than for the national industry as a whole. Secondly, the non-state
sector in the textile industry has been strongly developed relative to its counterpart in
national industry. The relatively advantageous position of the non-state sector in the
textile industry would in all likelihood relate to certain characteristics of this industry (as
discussed in Chapter 3), that tend to favour non-state enterprise. Thirdly, by way of
comparison with the national industry, the dominance of the non-state sector over the
state sector in the textile industry can be regarded as a turning point in this industry's
structural evolution in ownership. Obviously, such a turning point occurred earlier in the
textile industry than in the national industry as a whole.

The importance of the above change in ownership structure is that it ensured and
enhanced growth in the textile industry during the reform period. Generally, output
growth can be both the cause of and the outcome of change in ownership structure.
However, in the Chinese textile industry change in ownership structure is more likely to
cause output growth than the other way around. The sharp rise in the output share of the
TVTESs and joint ventures implies that growth of the textile industry in the reform period
derives largely from the tremendous expansion of these two dynamic sectors. When
aggregate growth accelerates, the TVTEs and joint ventures typically lead the way,
growing faster than other ownership groups. Because of their initial low output shares,
the contribution they make to growth is at first modest and becomes increasingly large
along with a progressive expansion in size. As the TVTEs and joint ventures have
grown, their faster growth rate has pulled up the aggregate growth rate of the whole
industry.

Table 4.11 shows the growth rates and growth elasticities of each ownership
group in the Chinese textile industry for the period 1980-91. It is clear that inter-
ownership variability in growth elasticities has been rather large. The TVTEs and joint
ventures achieved tremendously high growth rates during the reform period. Their
growth elasticities were much larger than one, and reached 3.7 and 4.8 respectively. In

sharp contrast, the state and urban collective enterprises grew rather slowly, with growth
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Table 4.11 Average growth rates and growth elasticities of each ownership group

Total State Wie TVTE JV
Growth rate % 8.44 3.29 5:29 31.42 40.48
Growth elasticity - 0.39 o2 S50 4.80

Note: Figures in the table are calculated for the 1980-91 period.
Source: See Table 4.9.

elasticities that were largely below-unity. Strong growth in the TVTEs and joint venture
sectors has become a driving force for sustained growth of the textile industry as a
whole. Estimates show that some 68.6 per cent of total output growth in the textile
industry during the period 1980-91 was from these two dynamic sectors. The two urban
public ownership groups only accounted for 31.4 per cent of industrial growth.
Moreover, the overall growth of the textile industry has tended to be more and more
dependent on the growth impetus of the TVTEs and joint Venfures, as shown in the fact
that in the first two years of the 1990s the contribution of these two ownership groups to
overall growth rose to over 80 per cent. At present, a less than 2.5 per cent increase in
the output value of the TVTEs and joint ventures can accelerate the annual growth rate
of the textile industry by 1 per cent (Sun 1991b). Strong growth momentum of the
TVTEs and joint ventures originated from highly market-oriented operation and
management system in these two sectors. As pointed out by Longworth and Brown
(1995), TVTES reacted more quickly to market forces and were often more adept than
State enterprises at marketing their products.

Not only did the TVTES and joint ventures make an important direct contribution
to the growth of the textile industry, they also exerted indirect impacts on industrial
growth in the sense that their rapid growth put competitive pressure on public
enterprises, particularly the state sector, and this accelerated growth of these two urban
ownership groups (Tseng et al. 1994).

Unlike the change in sectoral structure, which is essentially determined by rises in

income levels and shifts in demand for different products, change in ownership structure
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industry was subject to a cyclical pattern of growth. The main determinant of cyclical
changes in the rate of growth has been the inconsistency in China's macroeconomic
policy. Some industry-specific factors such as inappropriate product mix also appear to
have had an impact on the cycle of growth.

Analysis of the rate and pattern of growth at the individual sector level reveals
that all sectors in the textile industry achieved double-digit average growth in the 1978-
93 period. Average annual growth rates ranged from 18.9 per cent to 10.8 perkcents
suggesting considerable disparities in the growth record of the individual sectors. The
man-made fibre, wool and silk sectors are considered to be the most dynamic sectors in
the industry; the bast, knitting and apparel sectors the average growth sectors; and the
cotton sector a slow-growth sector. When the textile industry is divided into fibre
producing, primary textile and clothing sectors, the clothing sector shows increased
growth elasticity since the mid-1980s. This suggests that growth of the textile industry
has been increasingly dependent on the expansion of higher value-added products.

Structural change is an important factor in the growth of the Chinese textile
industry. The most substantial aspects of structural change in this industry have been the
shifts in sectoral and ownership structures. The main trend in sectoral structural
transformation in the textile industry has been a decrease in the relative importance of the
cotton sector accompanied by a rise in the man-made fibre, wool, silk and apparel
sectors. Increased output of man-made fibres, wool and silk textiles, and clothing
products above that implied by balanced growth has represented the greater part of
structural evolution in the reform period. These sectors have played an increasingly
important role in the development of the textile industry.

Change in sectoral structure is by nature demand-induced structural change. In
contrast, change in ownership structure is essentially reform-induced structural change.
The changing pattern of ownership structure in the textile industry shows that the
relative importance of state ownership has been declining, while the role of non-state
ownership has become increasingly important. In particular, the rise of the TVTEs and

joint ventures represents a major change in ownership structure in the textile industry. A
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dominant portion of total output growth in the textile industry has been attributed to the
expansion of these two dynamic ownership groups.

It has also been found that more intensive structural change in the textile industry
occurred 1n the reform era than in the pre-reform period. This is because, after economic
reform broke the initial balance, each sector had to respond to the new economic
environment and these responses occurred at differing speeds. These differences in turn
led to highly uneven expansion between sectors and ownership groups relative to normal
periods. As change in ownership structure is by nature reform-induced structural change,
it is to be expected that the current trend represented by an expansion of the TVTEs and
joint ventures will continue and even accelerate with ongoing economic reform. On the
other hand, the rate of change in sectoral structure may tend to slow down following the
acceleration in the previous period.

While China's economic reform accelerated output growth and structural change
in the textile industry, there is a question about whether economic reform has improved
the industry's productivity performance as well. To answer this question, we need to

analyse the changes in TFP in the Chinese textile industry.

70




























A. The net value of fixed assets is used for TFP calculation in this study. Data for
net value of fixed assets for 1976-91 are available in Annual Financial Data of the
Textile Industry and Compilation of Major Financial Data of the Textile Industry,
though, only original value of fixed assets can be found for 1952-75. In this case, the net

value of fixed assets for 1952-75 is derived as follows:

10K, = OK; - OK{_1 (5.1)

where IOK denotes annual increments to the stock of fixed assets at original cost at year

t, and OK; and OK;_1 is original value of fixed assets at year t and t-1 respectively.

NKt = NKt-l o IOKt = dtOKt-l (5.2)

where NK; and NK;_1 refers to net value of fixed assets at year t and t-1 respectively,
and d denotes the depreciation rate. It is assumed that changes in prices of capital goods
were negligible prior to 1952, so the original value of fixed assets in 1952 can be used as
a base year figure to construct the series of net value of fixed assets for 1952-75. Official
composite depreciation rates are applied to the calculation. These rates ranged from 3.6
to 4 per cent in the textile industry during 1952-75.

B. The Chinese official data on fixed assets are constructed on the basis of
current year prices, hence they fail to reflect the real stock of fixed capital. To avoid this
deficiency, net values of fixed assets should be converted to real values by using

appropriate price deflators:

RNK; = NK; / DFK (5.3)

where RNK denotes real value of fixed assets, and DFK is the price deflator (taking 1980
price as the basis). Since insufficient information does not allow generation of price

deflators of fixed assets in the textile industry, price deflators are constructed using the
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additions to the capital stock must be weighted more heavily than earlier additions when
evaluating their effects on output growth. Based on this concept, I use a simple model to
construct a quality index of fixed assets for the Chinese textile industry. The model can

be expressed as follows:

In RIOK,

QIYK, = —
Y., InRIOK _|

(5.5)

where QIYK is the quality indicator of fixed capital at time t, and RIOK; and RIOKt_j is
the real value of new capital formed in year t and t-j (j = 0, 1,..., 4) respectively.
Equation (5.5) says that the quality of fixed capital can be approximated by the ratio of
the logarithmic value of newly constructed capital in year t to total logarithmic values of
newly built capital in the last five years (year t is included). In using equation (5.5) we
assume that there was no change in the quality of fixed assets during 1952-55. Therefore,
the calculation of the quality index of fixed capital starts with 1956. Data on RIOK can
be obtained from steps A and B. Thus, the values of QIY; can be calculated for each
individual year, and, correspondingly, it is possible to construct readily a quality index of
fixed capital based on these values for the whole sample period. The PRNK; value
obtained from equation (5.4) is then adjusted further with the quality index and generates
a new series of fixed assets denoted as FPRNK;, which is the revised final value of the
fixed assets.

As mentioned previously, the capital input used in this study is the addition of

fixed assets and working capital, namely:
where WK denotes working capital used in year t and K 1s the revised value of capital

which s to be used for the computation of TFP index. Average values of working capital

for each year between 1952 and 1991 can be found in Compilation of Statistical Data of
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Intermediate inputs

Data on intermediate inputs cannot be directly obtained from Chinese statistics.

Following Jefferson et al. (1992), I derive the nominal value of intermediate inputs from

the following accounting identity:

INTt = Yt F NYt v DFt = MRFt (58)

where INT is value of intermediate inputs, Y represents gross output value, NY denotes
net output value, DF is depreciation fund, and MRF refers to major repair fund. Data for
Y, NY, DF and MRF are available in Compilation of Statistical Data of the Textile
Industry: 1949-1988, Annual Financial Data of the Textile Industry, Compilation of
Major Financial Data of the Textile Industry and 1985 Industrial Census Data of
People's Republic of China, Volume 14: Textile Industry.

In order to correct for the effects of inflation, the nominal value of intermediate
inputs obtained from (5.8) needs to be deflated. Since a ready deflator of intermediate
inputs for the textile industry is not available, I use purchasing prices of cotton as a proxy
to derive a price deflator for intermediate inputs. As cotton accounts for more than one
half of raw materials in the Chinese textile industry, its price is considered a reasonable
and reliable proxy for the total price of intermediate inputs. Data on purchasing prices of
cotton can be found in Statistical Yearbook of China. A price index of cotton and hence
a price deflator of intermediate inputs can be created based on these data. Then constant

value (at 1980 prices) of intermediate inputs can be calculated by the formula:

M, = INT; / DFM; (5.9)

where M, denotes real value of intermediate inputs and DFM is the price deflator of
intermediate inputs. Values of M, obtained from (5.9), together with K, and L, are used

to calculate TFP index for the textile industry.
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Table 5.2 TFP changes in the Chinese textile industry, 1952-91

TFP indexes TFP growth TFP indexes TFP growth
1952 100.00 - 1972 1@S277 -0.0243
11958 100.12 0.0012 1973 107.30 0.0145
1954 98.93 -0.0119 1974 102.76 -0.0423
1955 97.47 -0.0148 1975 IHGHS 0.0717
1956 102.60 0.0526 1976 105.03 -0.0463
1957 100.09 -0.0245 1977 112.26 0.0688
1958 n.a. n.a. 1978 120.43 0.0728
I50) n.a. n.a. 1979 127227 0.0568
1960 n.a. n.a. 1980 137.26 0.0782
1961 9505 -0.0305 1981 145.72 0.0619
1962 95150 -0.0157 1982 141.65 -0.0279
1963 9901 0.0368 1983 146.12 0.0315
1964 105259 0.0463 1984 153.60 0.0512
1965 09259 0.0572 1985 161.94 0.0543
1966 111.45 0.0176 1986 158.62 -0.0205
1967 9990 -0.1036 1987 166.74 00512
1968 99.34 -0.0056 1988 174.79 0.0483
1969 107.58 0.0829 1989 181.70 0.0395
1970 LIRSS 0.0261 1990 179579 -0.0105
11970 108.40 -0.0180 1991 185.56 0.0321

most previous studies concerning China's industrial TFP growth, while in conflict with
the studies of Perkins et al. (1992) and Zhao (1993), in which the trend rates of TFP
growth are found to be negative in the Chinese textile industry over the reform period.
On the other hand, this finding does not agree with the view of either Gao (1993) or
Cheung et al. (1993) that the rate of TFP growth in the textile industry during the reform
period was lower than in the pre-reform period.

The theory of industrial organisation predicts superior productivity performance
under market conditions characterised by more effective competition among firms. The
crucial reason is that in competitive markets productive efficiency is a prerequisite for
survival. As China's economic reform has successfully enhanced market discipline and
produced considerable competitive pressure on enterprises, it is reasonable to expect that
TFP performance has improved in the textile industry. The empirical results in this study

demonstrate that this is indeed the case.
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industry. The observed cyclical pattern of TFP growth, seen in Figure 5.1, suggests that
the decline in the rate of TFP growth reached a trough in 1990 and will return to a new

peak following the high rates of output growth in the 1992-94 period.

Figure S.1 Comparison between the patterns of TFP and output growth
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Source: Derived from Tables 4.1 and 5.2.

The similar patterns of TFP and output growth is highly suggestive of positive
correlation between the two variables. A simple regression on the rates of TFP and
output growth reveals a positive coefficient of (.53 with a highly significant t ratio of
8.71 (R* = 0.87). This indicates that the rate of TFP growth has been positively related
to the rate of output growth in the Chinese textile industry — namely that faster output
growth has generally been accompanied by higher rates of TFP growth and vice versa.

The existence of a positive linear relationship between productivity growth and
output growth in manufacturing has been identified in many studies (Kaldor 1967;
Mishimizu and Robinson 1984), and was described as the 'Verdoorn law' by Kaldor
(1966) in recognition of the earlier contribution of Verdoorn (1949). This relationship is
chiefly explained in terms of differential rates of technological progress and economies of

scale. The faster demand for an industry's product grows, the faster the rate of growth of
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investment 1in that industry; also, the faster an industry grows, the greater will be the
productivity gains from 'learning by doing'. The empirical evidence found in this study
confirms that the Verdoorn law also holds in the Chinese textile industry.

The verification of the Verdoorn law does not help in determining the direction of
causation between the two variables — whether faster output growth accelerates TFP
growth or vice versa. Causation could actually run in either direction, because, as argued
by Nadiri (1970), productivity change can be both the consequence and the cause of the
dynamic forces operating in an economy.

It is also important to note that although the rate of TFP change under constant
returns to scale is equivalent to the rate of technical change, it is inappropriate to
interpret TFP growth in the textile industry as measuring only a shift in the production
function due to pure technological progress. TFP growth in this case must be interpreted
in a far broader way. As Nelson (1981) points out, TFP and output growth can result
from various changes in widely defined 'technology' applied to production. It may
include, in addition to pure 'technological change', physical characteristics of labour and
intermediate inputs, industrial and plant organisation, management ability, marketing
skills, technological training and 'learning by doing', engineering know-how, and even the
pressures from domestic and international competition.

Because of the lack of relevant data, the analysis of TFP in this study has been
unable to identify which of the above elements may be involved in TFP growth in the
Chinese textile industry. To paraphrase Nishimizu and Robinson (1984, p.182), the
analysis Teally treats production units as a black box. We measure the inputs and the
outputs, but make no real attempt to describe exactly what is going on inside the plant
gate’. The task of finding out how the 'black box' works is important, but must await

collection of the necessary data.
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Sources of output growth

To analyse sources of output growth in the textile industry one needs to make use of the
growth accounting relationship. Derivation of growth accounting identity is based on the
specification of the production function, and the procedure is similar to the derivation of
TFP growth in Chapter 2. In that chapter, the underlying production function for a

single-output case was written as

K e S (2.9)

where ¥ and X stands for output and input respectively, and ¢ is a time variable that
represents technical change. Assuming that technical change is Hicks-neutral, then the

production function (2.9) takes the form

B AT e (2.10)

where A(?) is the TFP variable. Differentiating Y totally with respect to time, we have

ST
Y=A()—+Y L x A .
()A+Z‘8Xi l 2.11)

Manipulating (2.11), we get

%
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Assuming profit-maximisation behaviour, the marginal products of factor inputs
equal their respective market prices — that is, (9Y) / (9X ) =W /P, forall i
i X, A ¢
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inputs among different uses. These three aspects of growth can occur simultaneously.
However, one may dominate at a certain stage of growth. The pattern of growth that

characterised the Chinese textile industry over the whole period is basically that of

extensive growth.

Table 5.3 Accounting for output growth in China's textile industry, 1952-91

Rate of Weighted growth  Weighted growth ~ Weighted growth in Rate of
output growth in capital in labour intermediate inputs TFP growth

1952 - - - = -
1953 0.1695 0.0612 0.0371 0.0700 0.0012
1954 0.1017 0.0432 0.0374 0.0330 -0.0119
1955 -0.0395 0.0250 0.0126 -0.0129 -0.0148
1956 0.1571 0.0481 0.0229 0.0335 0.0526
1957 0.1033 0.0506 0.0223 0.0549 -0.0245
1958 n.a. n.a. n.a. n.a. n.a.
1959 n.a. n.a. n.a. n.a. n.a.
1960 n.a. n.a. n.a. n.a. n.a.
1961 -0.0543 -0.0105 -0.0081 -0.0052 -0.0305
1962 -0.1068 -0.0277 -0.0133 -0.0501 -0.0157
1963 0.1187 0.0395 -0.0025 0.0449 0.0368
1964 02515 0.0782 0.0200 0.1070 0.0463
1965 0.2350 0.0713 0.0207 0.0858 0.0572
1966 0.0988 0.0406 0.0072 0.0334 0.0176
1967 -0.1173 0.0196 0.0016 -0.0075 -0.1036
1968 0.0048 0.0069 0.0056 -0.0021 -0.0056
1969 0.1815 0.0496 0.0135 0.0355 0.0829
1970 0.1761 0.0677 0.0176 0.0647 0.0261
1971 -0.0539 0.0119 0.0167 0.0073 -0.0180
1972 0.0292 0.0194 0.0061 0.0280 -0.0243
1973 0.0785 0.0305 0.0050 0.0285 0.0145
1974 -0.0195 0.0118 0.0034 0.0076 -0.0423
1975 0.1593 0.0396 0.0067 0.0413 0.0717
1976 -0.0083 0.0173 0.0065 0.0142 -0.0463
1977 ONTS52 0.0484 0.0061 0.0519 0.0688
1978 0.2506 0.0746 0.0142 0.0890 0.0728
1979 0.1443 0.0349 0.0196 0.0330 0.0568
1980 0.2305 0.0561 0.0239 0.0723 0.0782
1981 0.1706 0.0353 0.0238 0.0496 0.0619
1982 0.0059 0.0138 0.0135 0.0065 -0.0279
1983 0.0992 0.0344 -0.0106 0.0439 0.0315
1984 0.1378 0.0313 0.0115 0.0438 0.0512
1985 0.1669 0.0431 0.0139 0.0556 0.0543
1986 0.0333 0.0168 0.0121 0.0249 -0.0205
1987 0.1240 0.0276 0.0090 0.0362 0.0512
1988 DR1ES5555) 0.0303 0.0101 0.0448 0.0483
1989 0.1024 0.0240 0.0058 0.0331 0.0395
1990 0.0817 0.0373 0.0027 00522 -0.0105
1991 0.1004 0.0239 0.0065 0.0379 0.0321
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Economic reform not only accelerated TFP growth but also substantially reduced
the fluctuation in TFP growth, which had been very serious in the textile industry prior to
reform. The similar patterns of cyclical fluctuation in TFP and output growth can be
explained by the positive relationship between the two variables identified in this chapter.
This confirms the existence of the Verdoorn law in the Chinese textile industry.

Over the pre-reform period, output growth in the textile industry depended
heavily on the supply of inputs and only a negligible portion of output growth was
generated by increased TFP. The industry displayed a typical pattern of extensive growth
in that period. During the reform period, TFP growth became the second largest source
of output growth, ranking only behind intermediate inputs, and was superior to capital
and labour inputs. In particular, TFP was the single largest contributor to output growth
in the 1978-85 period. This change in the role of TFP growth implies that the textile
industry has been shifting from a pattern of extensive growth to one of intensive growth.

The above findings conflict with Krugman's (1994) argument that productivity
improvement was of little importance in explaining the East Asian growth miracle. As far
as the Chinese textile industry is concerned, the growth miracle in this industry (and in
the reform era) was largely explained by improved TFP performance, as evidenced in the
above analysis. A notable fact is that the industry's growth pattern has been becoming
increasingly more intensive. It did not have a sustained trend of extensive growth as
suggested by Krugman. Although these empirical findings are drawn from a single
industry, they are suggestive in the context of current debate about the East Asian TFP

performance more generally.
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Appendix 5.1

Data set

Table A5.1 Price indexes for fixed assets

f Indexes Indexes
| 1952 1.000 1972 1.440
1953 1.000 1973 1.450
L 1954 1.000 1974 1.460
| 1955 1.000 1975 1.470
1956 1.000 1976 1.480
| 1957 1.000 1977 1.490
1958 n.a. 1978 1.500
1959 n.a. 1979 1.580
| 1960 n.a. 1980 1.690
i 1961 1.140 1981 1.722
1962 1.190 1982 1.746
1963 1.210 1983 1.763
| 1964 1.280 1984 1.889
U 1965 1.370 1985 2.048
y 1966 1.380 1986 2.207
| 1967 1.390 1987 2417
| 1968 1.400 1988 2.586
| 1969 1.410 1989 2.793
f: 1970 1.420 1990 3.043
1971 1.430 1991 3.380

I e ——— el ———ts

Sources: Chen et al., 1988a, p.261; Li et al., 1993, p.117; Annual Financial Data of the Textile
Industry, 1988, pp.27-28;. Compilation of Major Financial Data of the Textile Industry, 1989,
pp.29-30, 1990, pp.29-30, 1991, pp.29-30.

Table AS.2 Price indexes for intermediate inputs

| Indexes Indexes
"‘ 1952 1.000 1972 1.120
| 1953 0.945 1973 1.120
1954 0.961 1974 1.120
,. 1955 0.981 1975 1.120
1956 0.981 1976 1.120
1957 0.981 1977 1.120
1958 n.a. 1978 1.225
1959 n.a. 1979 1433
‘ 1960 n.a. 1980 1.580
f,‘} 1961 0.982 1981 1.580
u 1962 0.982 1982 1.580
1963 1.086 1983 1.580
1964 1.085 1984 1.532
1965 1.085 1985 1.907
1966 1.085 1986 1.898
‘_ 1967 1.085 1987 1.987
| 1968 1.085 1988 2.158
!( 1969 1.085 1989 2.648
1970 1.085 1990 3421
\ 1971 1.098 1991 3.490

| Source: Statistical Yearbook of China, 1992, p.269.
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Table A5.3 Quality indexes for fixed assets

Indexes Indexes
1952 1.000 1972 0.990
1953 1.008 1973 0.991
1954 1.004 1974 0.993
1955 1.002 1975 0.995
1956 1.006 1976 1.002
1957 1.003 1977 1.004
1958 n.a. 1978 1.008
1959 n.a. 1979 1.002
1960 L5 1980 1.003
1961 0.956 1981 1.014
1962 0.945 1982 1.005
1963 0.993 1983 1.025
1964 0.991 1984 1.006
1965 0.998 1985 1.006
1966 0.981 1986 0.992
1967 0.979 1987 1.013
1968 0.980 1988 0.993
1969 0.980 1989 1.000
1970 0.982 1990 0.996
1971 0.990 1991 1.010

Sources: China Textile Yearbook, 1993, pp.21-23; Compilation of Statistical Data of the Textile
Industry: 1949-1988, pp.35-36; Annual Financial Data of the Textile Industry, 1988, pp.3-4:

Compilation of Major Financial Data of the Textile Industry, 1989, pp.3-4, 1990, pp.3-4, 1991,

pp.3-4.
Table AS.4 Quality indexes for labour
Indexes Indexes
1952 1.000 1972 0.962
1953 0.993 1973 0.961
1954 0.985 1974 0.960
1955 0.978 1975 0.960
1956 0.971 1976 0.960
1957 0.964 1977 0.959
1958 n.a. 1978 0.959
1959 n.a. 1979 0.958
1960 n.a. 1980 0.958
1961 0.964 1981 0.959
1962 0.965 1982 0.960
1963 0.967 1983 0.960
1964 0.968 1984 0.961
1965 0.969 1985 0.962
1966 0.968 1986 0.963
1967 0.967 1987 0.964
1968 0.966 1988 0.965
1969 0.965 1989 0.965
1970 0.964 1990 0.966
1971 0.963 1991 0.966

Sources: Statistics of China's Industrial Economy: 1949-1984, p.112, p.121; 1985 Industrial Census
Data of People's Republic of China, Volume 14: Textile Industry, pp.22-23, p.29; Annual
Financial Data of the Textile Industry, 1988, pp.6-7, p.686; Compilation of Major Financial
Data of the Textile Industry, 1989, pp.35-36, 1990, pp.35-36, 1991, pp.35-36.
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Table A5.5 Capital data

RMB¥ billion
Net value of Real value of Real value of Real value of Total value of
fixed assets fixed assets fixed assets in fixed assets capital (working
productive use adjusted for quality  capital included)

1952 1.828 1.828 1.645 1.645 1.702
1953 20022 2022 1.819 1.833 1.982
1954 2.173 28le 1.955 1.963 2.211
1955 2.267 2267 2.040 2.044 2.359
1956 2.455 2455 2.209 222) 2.663
1957 2167 2.671 2.403 2.410 3.023
1958 n.a. n.a. n.a. n.a. n.a.
1959 n.a. n.a. n.a. n.a. n.a.
1960 n.a. n.a. n.a. n.a. n.a.
1961 2.990 2.623 2.360 2.245 2.938
1962 2971 2.497 2.247 25025 2.720
1963 3207 2.667 2.400 2.383 3.008
1964 3.878 3.030 T2 29702 3.639
1965 4.665 3.405 3.064 3.058 4.334
1966 5.029 3.644 3.188 3.127 4.806
1967 6.792 4.886 4275 4.185 51058
1968 6.923 4945 4.326 4.239 5.152
1969 T502 5.370 4.698 4.604 5.837
1970 8.517 5.998 5.239 5.145 6.897
1971 8.749 6.118 5.353 5.299 7100
1972 9.101 6.320 Ses0 5475 7.486
1973 9.650 6.655 5.823 5.770 8.090
1974 9.910 6.788 5.939 5.897 8.355
1975 10.668 7.257 6.349 6.317 9.242
1976 11.063 7.475 6.540 6.553 9.671
1977 12.072 8.102 7.089 710 10.926
1978 13.613 9.075 L 1775 [N
1979 15.141 9.583 8.145 8.161 14.339
1980 17.652 10.445 8.878 8.905 16.495
1981 19.426 11.281 9.588 9.722 18.056
1982 25.802 14.778 12.561 12.623 18.724
1983 28.085 15.930 13.540 13.879 20.450
1984 32.238 17.066 14.506 14.593 22.166
1985 38.378 18.743 14.994 15.084 24.7728
1986 42.948 19.460 15.568 15.461 25.841
1987 49,993 20.684 16.547 16.762 5
1988 57.179 AN 17.688 17.564 30.007
1989 65.136 2331 18.656 18.656 31.936
1990 76.997 25.303 20.242 20.161 35130
1991 90.188 26.682 21.346 21.559 382

Sources: China Textile Yearbook, 1993, p.23; Compilation of Statistical Data of the Textile Industry:

1949-1988, pp.35-36; Annual Financial Data of the Textile Industry, 1988, pp.2-4;
Compilation of Major Financial Data of the Textile Industry, 1989, pp.3-4, 1990, pp.3-4, 1991,
pp.3-4; 1985 Industrial Census Data of People’s Republic of China, Volume 14: Textile
Industry, pp.16-17, pp.20-21; Chen et al., 1988a, p.259.
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Table AS.7 Data of intermediate inputs

RMB¥ billion

Nominal value of

intermediate inputs

Real value of

intermediate inputs

1952
1953
1954
1955
1956
1057
1958
1059
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
19972
1973
1974
1975
1976
1977
1978
1949
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

1.711
1.870
2.043
2.024
281
2.445
n.a.
n.a.
n.a.
2418
2.146
2.613
3.235
3.856
4.143
4.075
4.056
4.378
5.010
5.154
5.585
5.943
6.043
6.702
6.812
7.602
9.970
12.524
16.042
17.822
18.082
19.857
20.793
29.105
30.580
34.608
41.352
54.496
78.628
87.016

L7
18949
2:126
2.064
210
2491
n.a.
n.a.
n.a.
2462
2.186
2.406
2.982
3.554
3:819
3.755
3.738
4.035
4.618
4.694
4.987
5.306
5.396
5.894
6.082
6.788
8.139
8.740
10.153
11.280
11.444
12.568
118575
15.262
G112
17.417
19.162
20.580
22.984
24.933

Sources: Compilation of Statistical Data of the Textile Industry: 1949-1988, p.11, p.38; Annual

Financial Data of the Textile Industry, 1988, pp.5-6; Compilation of Major Financial Data of
the Textile Industry, 1989, p.6, p.9, 1990, p.6, p.9, 1991, p.6, p.9; 1985 Industrial Census Data
of People's Republic of China, Volume 14: Textile Industry, pp.14-17.
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Table A5.8 Growth of factor inputs in the textile industry (revised data)

Capital Labour Intermediate inputs
Indexes Growth rate Indexes Growth rate Indexes Growth rate
1952 1.000 - 1.000 - 1.000 -
1953 1.164 0.1641 1.207 0.2065 1.157 0.1566
1954 1.299 0.1158 1.459 0.2084 1.242 0.0738
1955 1.386 0.0670 1.561 0.0700 1.206 -0.0289
1956 1.564 0.1289 1.758 0.1266 1.297 0.0749
1957 1.776 0.1354 1.976 0.1239 1.456 0.1228
1958 n.a. n.a. n.a. n.a. n.a. n.a.
1959 n.a. n.a. n.a. n.a. n.a. n.a.
1960 n.a. n.a. n.a. n.a. n.a. n.a.
1961 1.726 -0.0282 1.888 -0.0447 1.439 -0.0116
1962 12598 -0.0743 1.748 -0.0741 1.281 -0.1121
1963 1.767 0.1059 E723 -0.0141 1.409 0.1004
1964 2.138 0.2097 1.914 0.1110 1.747 0.2394
1965 2.546 0.1912 2.135 0.1151 2.082 0.1919
1966 2.823 0.1088 2.219 0.0393 2.238 0.0747
1967 2710 0.0525 2.239 0.0091 2.200 -0.0168
1968 020 0.0185 2.309 0.0315 2.190 -0.0047
1969 3.429 0.1330 2.482 0.0746 2.364 0.0794
1970 4.052 0.1815 2.724 0.0978 2.706 0.1447
1971 4.181 0.0319 2.978 0.0932 2.750 0.0163
1972 4398 0.0520 3.079 0.0338 2922 0.0626
1973 4758 0.081%8 3.164 0.0276 3.108 0.0638
1974 4908 0.0316 S 0.0191 3.161 0.0170
1975 5.430 0.1062 3.345 0.0375 3453 0.0924
1976 5.682 0.0464 3.466 0.0361 3.563 0.0318
1977 6.419 0.1298 3.586 0.0345 3.977 0.1161
1978 7.703 0.2000 3.871 0.0795 4.768 0.1991
1979 8.424 0.0936 4.295 0.1095 5.120 0.0738
1980 9.691 0.1504 4.865 0.1328 5.948 0.1617
1981 10.608 0.0946 S0 0.1320 6.609 0.1110
1982 11.000 0.0370 5.919 0.0747 6.704 0.0145
1983 12.014 0.0922 5.569 -0.0590 12363 0.0982
1984 13.022 0.0839 5.927 0.0643 7957 0.0800
1985 14.528 0.1156 6.381 0.0766 8.941 0.1244
1986 15.182 0.0450 6.806 0.0666 9.439 0.0557
1987 16.305 0.0740 7.145 0.0498 10.204 0.0810
1988 17.629 0.0812 7.545 0.0559 11.226 0.1002
1989 18.763 0.0643 7.789 0.0323 12.057 0.0740
1990 20.639 0.1000 7.905 0.0149 13.465 0.1168
1991 21.962 0.0641 8.187 0.0357 14.607 0.0848
Source: See Tables A5.5, A5.6 and AS5.7.
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Table 6.1 Distribution of sample enterprises in individual sectors

Number of Share in gross Years covered Total
sample firms output value (%)@ observations

MMF 56 48.9 1988-91 224
Cotton 320 2] 1988-91 1280
Wool 100 25.0 1988-91 400
Bast fibre 31 24.8 1988-91 124
Silk 160 20.5 1989-91 480
Knitting 238 20.1 1988-91 552
Apparel 34 0.9 1989-91 102

Note: (a) Figures in this column are shares of sample firms in the gross output value of the

corresponding sector in 1991.

Sources: Annual Financial Data of the Textile Industry, 1988, pp.538-685; Compilation of Major

Financial Data of the Textile Industry, 1989, pp.986-1145, 1990, pp.1054-1233, 1991, pp.952-

1149; Compilation of Annual Report of Apparel Industry, 1989, pp.122-185, 1990, pp.146-212,

1991, pp.150-222.

It needs to be pointed out that the sample period is not ideal in the sense that it
covers roughly a decline-to-trough stage in the industry's cyclical experience during the
reform period. The availability of data restricts the choice of sample years used for this
estimation. It should be emphasised that the interest here is in estimating the output
elasticities of factor inputs rather than trend rates of TFP growth. It is necessary to
assume that the estimated elasticities are largely free from the influence of such short-run
fluctuations in the business cycle. Thus, the usage of data in this sample period does not
lose generality, and it is expected that the sample period exerts little adverse effect on the
estimation results.

Compared with most previous studies which use aggregate time-series data to
estimate output elasticities of factor inputs, the use of the firm-level panel data in this
study represents an improvement. It substantially reduces the potential for aggregation
bias and increases the number of data points, and hence improves the efficiency of the
econometric estimates.

Data for output, capital and intermediate inputs are revised to get real values at
1990 constant price. Other adjustments on factor inputs are not undertaken since they

are not essential for the estimation of output elasticities. Estimation is conducted for each

sector separately.
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Estimation results

| constant returns to scale cannot be rejected.

growth can be computed according to equation (5.12)

Table 6.2 Estimation results of equation (6.1) for seven sectors

!
,;@ =

After obtaining the output elasticities of factor inputs, a TFP index can be

constructed for each sector using time-series data for output and inputs. The rate of TFP

The estimated coefficients of equation (6.1) for seven sectors are shown in Table 6.2. All
coefficients are significant at the 95 per cent confidence level. The satisfactory values of

the R? indicate that the functional form fits the data quite well and the assumption of

l Ox o, py R
“ MME 0.029 0.439 0.112 0.449 0.96
E (6.91) (10.28) @139) (4.25)
y' Cotton -0.010 0.266 0.151 0.583 0.98
J‘ (-12.02) (7.94) (3.43) (9.89)
'-; Wool -0.008 0.308 0.136 0.556 0.97
| (-7.51) (8.53) (4.98) (3.73)
}"' Bast -0.004 0.258 0.161 0.581 0.91
n (-1.94) (3.55) (2.43) (12.69)
| Silk 0.024 0.246 0.155 0.599 0.94
(6.69) (3.13) (5.43) (3.05)
Knitting 0.011 0.215 0.178 0.607 0.96
(2.06) (6.21) (5.15) diz2e)
Apparel 0.019 0.180 0.219 0.601 0.96
w (6.72) (4.48) d220) (2.98)

Note: Figures in parentheses are t statistics.

" The values of estimated 0 point to the presence of positive technical changes in
| the man-made fibre, silk, knitting and apparel sectors but negative technical changes in
the cotton, wool and bast sectors over the sample period. As mentioned earlier, TFP

!
< growth occurs as a result of technical changes and from the realisation of economies of
|
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scale; in the case of constant returns to scale, the rate of TFP growth is identical to the
rate of technical change. The likely reason for negative TFP growth in the cotton, wool
and bast sectors is the sharp decline in demand for these sectors' products through this
period, which in turn limited their ability to achieve technical progress.>*

The estimated output elasticities of factor inputs shown in Table 6.2 are used to

calculate the TFP indexes for each sector of the Chinese textile industry.

TFP growth at the sectoral level

The TFP indexes for 1978-91, with 1978=100, are reported in Table 6.3; the rates of
TFP growth in the individual sectors are reported in Table 6.4. Four conclusions emerge

from this analysis.

Table 6.3 TFP indexes for seven sectors of China's textile industry, 1978-91

MMF Cotton Wool Bast Silk Knitting  Apparel
1978 100.00 100.00 100.00 100.00 100.00 100.00 100.00
11949 104.10 106.30 103.00 103.60 104.50 104.80 107.00
1980 119.51 114.49 110.83 108.68 108.37 113.81 5208
1981 2980 121.47 120.25 116.07 114.11 121.66 124512
1982 125.84 116.73 125.90 119.32 111.60 118.01 118.70
1983 132.00 120823 134.21 12779 116.73 IFOR20 12151
1984 130.55 11 26:37 144.01 133.54 LS 124.56 131.02
1985 143.35 131.67 156.25 144.62 131.59 20807 138.09
1986 147.94 126.01 160.31 167.25 134.22 128.88 136.43
1987 167.61 15523810 170.89 135.46 132.88 136.35 141.21
1988 187.05 137.48 176.36 136895 135.94 143.31 151.80
1989 204.45 141.33 181.30 140.92 141.40 147.75 163.34
1990 209157 1B 517 169.15 11308118 148.58 149.96 170.36
1991 219.41 140.25 52 137.07 161.66 154.31 174.79

(1) During the reform period, all seven sectors in the textile industry exhibited a
trend of positive TFP growth. The average annual rate of TFP growth ranged from 2.5
per cent in the bast fibre processing sector to 6.2 per cent in the man-made fibre sector.

At the same time, each sector suffered negative TFP growth in some individual years.

>4 This result justifies the concern that the use of this sample period may cause certain bias in the
estimation, though the bias is unlikely to affect the estimates of output elasticities substantially.
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Most declines in TFP occurred in 1982, 1986 and 1990 when the industry as a whole

experienced slowdowns in output and TFP growth.

Table 6.4 Rates of TFP growth in seven sectors of the textile industry, 1978-91

MMF Cotton Wool Bast Silk  Knitting  Apparel
1978 - - = = = - -
1979 0.041 0.063 0.030 0.036 0.045 0.048 0.070
1980 0.148 0.077 0.076 0.049 0037 0.086 0.075
1981 0.080 0.061 0.085 0.068 0.053 0.069 0.053
1982 -0.025 -0.039 0.047 0.028 02027 -0.030 -0.020
1983 0.049 0.030 0.066 0.071 0.046 0.010 0.022
1984 =0.01'1 0.051 0.073 0.045 0.038 0.045 0.080
1985 0.098 0.042 0.085 0.083 0.086 0.043 0.054
1986 0.032 -0.043 0.026 -0.051 0.020 -0.008 -0.012
1987 @833 0.049 0.066 (010113 -0.010 0.058 0.035
1988 0.116 0.040 0.032 0.011 0.023 0.051 0.075
1989 0.093 0.028 0.028 0.029 0.038 0.031 0.076
1990 027 -0.028 -0.067 -0.062 0.053 0.015 0.043
1991 0.045 0.021 0.036 0.037 0.088 0.029 0.026
1978-85 0.053 0.040 0.066 0.054 0.040 0.038 0.047
1986-91 0.074 0.011 0.019 -0.009 0.035 0.029 0.040
1978-91 0.062 0.026 0.044 0.025 0.038 0.034 0.043

(2) Rates of TFP growth differed considerably between the individual sectors.
For example, the average annual rate of TFP growth was 7.4 per cent in the man-made
fibre sector, but negative in the bast sector during the 1986-91 period. The considerable
gaps in TFP growth between the individual sectors imply that the textile industry still had
a considerable potential to improve its efficiency performance by lifting the slow-growing
sectors to best practice levels. Further examination reveals that the differential pattern of
TFP growth among sectors was rather close to that of output growth. This suggests that
a close relationship may exist between TFP and output growth in the individual sectors.
This relationship is examined in more detail in the next section.

(3) Rates of TFP growth in the man-made fibre, wool, apparel and silk sectors
were higher than the industrial average of 3.7 per cent during the 1978-91 period. This
implies that these four sectors have made the largest contribution to overall TFP growth

in the textile industry. Considering that these sectors also increased their shares in total
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to labour) in the cotton, wool and bast sectors, implying that growth in these three

sectors has been more heavily dependent on the expansion of factor inputs.

Table 6.6 Contribution of major elements to sectoral output growth

(percentage)
Capital Labour Intermediate TFP
inputs
1978-85 31.87 8.75 26.25 33.13
MMF 1986-91 30.34 2.56 35.48 S2N62
1978-91 30:93 5.67 31.44 31896
1978-85 27.48 7.63 34.36 30.53
Cotton 1986-91 36.49 8.11 10.53 14.87
1978-91 30.64 7.71 36.60 25.05
1978-85 28.40 7.83 33192 29.85
Wool 1986-91 34.34 8.29 40.07 17.30
1978-91 SOLIE) 793 36:82 26.06
1978-85 26.81 10.77 38.48 23.94
Bast 1986-91 48.51 7.44 44.05 negative
1978-91 31.45 9.68 38.71 20.16
1978-85 24.64 1) 38.40 28.99
Silk 1986-91 27.50 5.83 37.50 29.17
1978-91 26.15 6.93 37.69 29.23
1978-85 24.16 922 38.80 27.82
Knitting 1986-91 25.40 Si82 38.09 30.69
1978-91 24.72 9 38.36 28.99
1978-85 20.86 1223 33.10 33.81
Apparel 1986-91 1255 9.00 36.61 41.84
1978-91 17.65 10.92 34.45 36.98

The contribution of intermediate inputs to output growth accounted for over 30
per cent in all sectors, and appeared to be a dominant source of output growth in five out
of seven sectors (the exceptions being the man-made fibre and apparel sectors). In
particular, intermediate inputs have maintained their leading position in all four sectors of
the primary textile industry. This shows how important intermediate inputs were to the
growth of the primary textile sectors and hence to the growth of the textile industry as a
whole. This finding may also help to explain why it is that intermediate inputs (mainly
raw materials) were frequently a major constraint to growth in the four primary textile

sectors 1n the reform period.

185










related to the industry's structural efficiency, which is important in efficiency analysis but

often neglected by many studies in this field.
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Table A6.3 Revised labour data for the individual sectors, 1978-91

million persons

MMF Cotton Wool Bast Silk Knitting Apparel
1978 0.124 1.948 0.184 0.119 0.382 0.379 0.412
1979 0.137 2.208 0.206 0.136 0.419 0.438 0.480
1980 0.185 2.488 95239 0.153 0.459 0.508 0.538
1981 0.208 25702 hsull 0.187 0.515 0.597 0.621
1982 0.224 2.856 0.358 0.215 0.576 0.621 0.662
1983 0.217 2771 0.340 0221 0.537 5531 0.605
1984 0.229 2.872 0.365 95229 0.567 0.613 0.660
1985 0.294 3.042 0.426 0.252 0.618 0.613 0.687
1986 0.334 3.208 0.480 0.285 0.666 0.631 0.716
1987 0.353 3.318 0.545 0.286 0.716 0.655 0.747
1988 0.363 3.526 0.613 05297 0.736 0.683 0.775
1989 0.371 3.708 0.610 0.294 0.750 0.701 0.799
1990 0.383 3.783 0.613 0:293 0.758 0.707 0.828
1991 0.407 3.894 0.629 0.302 0195 0.736 0.866

Sources: Compilation of Statistical Data of the Textile Industry: 1949-1988, pp.27-30; 1985 Industrial
Census Data of People’s Republic of China, Volume 14: Textile Industry, p.22, China Textile
Yearbook, 1993, p.12.

Table A6.4 Revised data of intermediate inputs for the individual sectors, 1978-91

RMBY¥ billion
MMF Cotton Wool Bast Silk Knitting  Apparel
1978 2.241 18.592 1.655 0.356 12995 2:997 2.108
1979 2.380 192301 1.898 0.423 2192 2. 716 2.388
1980 3.094 IESH1 2.086 0.449 2591 3.243 2.670
1981 3.174 24.080 2.330 0.472 2.466 3.599 25
1982 3.596 25.308 2.456 0.496 2.572 3.926 2.849
1983 5.859 26.852 2.866 05501 2.849 4.139 2926
1984 4.006 295107 3.402 0.642 2.955 4.263 SE52
1985 4.182 31E200) 4.022 0.743 3.613 4.663 3.538
1986 4.608 JES22 4.476 0.721 3.711 47757 3.474
1987 5.046 33.890 4.798 0.766 3.923 5.147 35178
1988 0.0 35.619 5.326 0.795 4.040 5.610 4.025
1989 7.272 30:257 54699 0.855 4.214 5195 4.368
1990 9.381 40.051 5.727 0.875 4.737 6:223 4.826
1991 11.633 42.455 0.346 1.001 Do) ) 6.616 4.971

Sources: Compilation of Statistical Data of the Textile Industry: 1949-1988, pp.11-12, pp.39-40; 1985
Industrial Census Data of People's Republic of China, Volume 14: Textile Industry, pp.14-17,
pp.40-43; Annual Financial Data of the Textile Industry, 1988, pp.4-6; Compilation of Major
Financial Data of the Textile Industry, 1989, pp.4-6, 1990, pp.4-6, 1991, pp.4-6.
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grow rapidly and, by so doing, increase their relative importance and their contribution to
development of the industry, then the industry's overall efficiency will certainly improve

due to the improvement in structural efficiency.

Despite the importance of structural efficiency in the real world, it has been
largely neglected in previous studies of efficiency. In particular, an analysis of structural
efficiency in relation to an individual industry has not been found so far. Here an attempt

1s made to plug this gap by investigating the structural efficiency of China's textile

industry.
Methodology

Structural efficiency 1s in this study measured by the proportionate contribution of
changes in output structure to overall TFP growth. More specifically, the actual increase
in TFP is compared with the increase that would have occurred if there had been no
change in sectoral structure. There is no readily available method for calculating
structural efficiency based on TFP. The technique described below follows that employed
by the Secretariat of the Economic Commission for Europe (SECE, 1977) but with slight
modifications.

The rise in productivity in the textile industry as a whole is a ratio of two

weighted averages, namely:

EPilSil
ZPiOSiO

(7.1)

where P; represents TFP index in sector i, and S; represents the share of sector i in the
total output value of the industry; subscripts O and 1 represent successive time periods.
As shown by equation (7.1) the average increase in TFP derives from a combination of a
productivity component and a structural component, the first of which measures the

contribution made by productivity increases within each sector and the second of which
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number problem, I use both Paasche and Laspeyres indexes for the decomposition
procedure. In this case, it is not possible to provide a unique estimate of the

proportionate contribution of structural movements to overall TFP change, but rather a

range for the ratio of structural efficiency.

Following the practice of SECE (1977), the structural efficiency is actually

calculated in this study on absolute differences, as follows:
AP— S PS 1= > Bash
S: =SSP Su~NP S
Soi=0y P.S =N P, S,

where S; and S 1s the structural component estimated according to the Laspeyres and
Passche indexes respectively; and AP is the overall increase in TFP for the industry as a
whole. Thus, the proportionate contribution of changes in output structure to the overall

TEP growth ranges from

S

—L S—P. (7.4)
Structural efficiency evaluated using sectoral composition
Following the analysis of sectoral structure in Chapter 4 and the construction of sectoral
TFP indexes in Chapter 6, it is now possible to compute structural efficiency for the

textile industry as a whole using the method described above. This is done for the 1978-

91 period and the results are shown in Table 7.2.
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exists where expanding sectors are not curbed in their growth nor declining sectors
artificially supported is also important. The ideal is a highly flexible environment which

[
I,J allows resources to be moved from declining to expanding sectors where productivity

growth or technical progress is relatively fast. Obviously, this will require not only effort

by the textile industry itself but will also depend heavily on ongoing economic reform in

— ———

China.
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1n—'=oc+51n% (8.2)

where, for each firm i, Q is net value of output, L is productive workers, and K is
productive assets; and o represents an efficiency index. This exercise is equivalent to
fitting a normalised Cobb-Douglas production function with constant returns to scale to
the data. The change in allocative efficiency 1s measured by how well the data from the
same enterprises in different years fit the Cobb-Douglas function.

The data of 146 textile enterprises for 1980, 1985 and 1991 are available from
Compilation of Major Financial Data of the Textile Industry (1991), Compilation of
Annual Report of Apparel Industry (1991) and 1985 Industrial Census Data of People's
Republic of China, Volume 14: Textile Industry. These 146 firms are large and medium-
sized key enterprises in the textile industry. They have played an important role in each
sector and for the textile industry as a whole, particularly before the mid-1980s. Among
them, 5 belong to the man-made fibre sector, 64 to the cotton sector, 16 to the wool
sector, 11 to the bast sector, 22 to the silk sector, 12 to the knitting sector and 16 to the
apparel sector (data on apparel firms are only available for 1985 and 1991). All of these
are state-owned enterprises except for 8 urban collective firms in the apparel sector. Data
on net value of output are readily available, and data on capital and labour are adjusted
for productive use respectively using the method described in the data issue in Chapter 5.
The results of cross-sectional estimation for 1980, 1985 and 1991 are shown in Table
8.2.

The table shows, as expected, that all coefficients on the capital-labour ratio are
positive. In 1980, however, the value of B was relatively low and only significant at the
90 per cent confidence level. Meanwhile, the R? value for that year is also quite low,
implying poor goodness of fit. These statistical indicators suggest that the relationship
between output per worker and capital input per worker was weak in 1980. This

relationship became stronger in 1985, as shown by the increased values of 3, R? and the t
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ratio. A further improvement can be observed in 1991 with a much tighter fit than in
1980 and 1985. These statistical inferences can be interpreted as evidence of improved

allocative efficiency in the Chinese textile industry during the reform era.

Table 8.2 Cross-sectional estimates of equation (8.2)

Number of firms o B R

1980 130 2% 0.28** 0.54
(0.27) (1.49)

1980 62 most efficient 2.36 0.46* 0.66
(0.83) (3.20)

1985 146 1.26 0355 0.65
(0.77) (&5,1190)

1985 67 most efficient 2.09 (50 0.73
(1.58) (4.22)

1991 146 11415 0.42* 0.82
(0.69) (6.62)

1991 69 most efficient 2.18 0.58* 0.85
(1.31) (6.95)

Notes: (a) Figures in parentheses are t statistics. :
(b) * the coefficient is significant at the 95 per cent confidence level; ** the coefficient is

significant at the 90 per cent confidence level.

The following counterfactual experiment helps to verify this conclusion. The
residuals from the estimated production function are used to define a productivity index

(Rl

A

i R
PL = exp(ln T —1In T ) (8.3)

where (Q, 7Li) 18 the labour productivity for firm i predicted by the regression, given the
firm's capital-labour ratio. A firm that lies on the regression line has PI = 1, above
(below) the regression line has PI > 1 (< 1). This index number indicates how much
value, compared to other firms, an enterprise produces with a given bundle of capital and
labour. Using a productivity index, we may now define the most efficient firms — that is,

those that have PI > 1. Based on this criterion, we can select some of the most efficient
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firms from each year's sample and estimate equation (8.2) for these firms. The results of

this estimation are shown in Table &.2.

If we look at the values of a which capture the firms' efficiency, we find that the
gap between average efficiency and the best performance narrowed year by year. In
1980, total average efficiency was 79 per cent lower than that of the most efficient firms.
This difference fell to 66 per cent in 1985, and to 50 per cent in 1991. The convergence
of the firms' level of efficiency implies that tremendous gains in 1985 and 1991 resulted
from shifting factor inputs to more productive uses. This suggests in turn that allocative
efficiency improved markedly in the textile industry between 1980 and 1991. On the
other hand, the results of the experiment also show that considerable potential gains can

be reaped in the textile industry if further improvements are made in resource allocation.

Conclusion

Using two different methods and data sets, this chapter has examined the allocative
efficiency of China's textile industry. Both exercises point to the improved allocative
efficiency of the Chinese textile industry, mainly due to progress achieved in
marketisation following on from the economic reform.

The examination of factor returns in the cotton and wool sectors reveals that
gaps in marginal returns to labour, capital and intermediate inputs between the two
sectors narrowed in the reform period. This is evidence of improved allocative efficiency
in the textile industry. The analysis also shows that the improvement in allocative
efficiency for the intermediate inputs, mainly raw materials, has not been satisfactory
relative to the other two factor inputs. This problem could be solved by releasing current
administrative controls on and establishing fully functional markets for those raw
materials (particularly cotton and wool) used in textile production.

In summary, the performance of the Chinese textile industry with respect to

allocative efficiency suggests that it still has great potential to increase its growth and
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competitiveness through the avenue of allocative improvement rather than pure
expansion of factor inputs.

Thus far we have examined growth and efficiency performance of the Chinese
textile industry. It is also of great interest to examine the industry's export performance,
which is expected to have close relationship with, and an important influence on, the
industry's output growth and productivity improvement. This is the subject of the chapter

that follows.
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The rapid output growth of the Chinese textile industry in the reform period has

been associated with even more dramatic growth in exports. In the first seventeen years

of economic reform, the value of textile exports rose sharply from US$2,431 million in

1978 to US$37,968 million in 1995. The average annual rate of export growth in the

Chinese textile industry was 17.6 per cent during the period 1978-95, much higher than

the 7.5 per cent growth rate in the period 1960-77 (see Table 9.1).

Table 9.1 China's textile exports, 1960-95

Total® Of which: Of which:
Textiles Clothing
Value Share in Value Share in Value Share in total
(USS China's total (US$ total textile (US$ textile
million) exports (%) million) exports (%) million) exports (%)

1960 539 29.0 290 53.8 249 46.2
1965 485 21.9 295 60.8 190 23912
1970 495 210 340 68.7 156 Sl
1975 1,386 O 1,033 74.5 353 25:9
1976 1,628 23.8 1,162 71.4 466 28.6
7 1,829 24.1 1,241 67.9 588 321
1978 2,431 25.0 B8 70.9 708 2081
1979 35339 24.5 2,280 68.3 1,059 31.7
1980 4,409 24.1 2,756 62.5 15653 37.5
1O/ 4,544 20.7 2,676 58.9 1,868 41.1
11982 4,445 I080 2,496 56.2 1,949 43.8
1983 4,966 223 2,906 58.5 2,060 41.5
1984 6,345 17.6 3,602 56.8 2,743 43.2
1985 6,440 235 3,945 61.3 2,495 38.7
1986 8,570 27.7 5,068 593l 3.502 40.9
1987 NIFS3S 28.8 6,882 60.7 4,456 S04
1988 13,085 25 7,458 57.0 5,627 43.0
1989 159138 28.8 8,069 53.3 7,069 46.7
1990 16,786 270 8,443 50.3 8,343 49.7
15991 205158 28.0 Ol 46.2 10,842 53.8
1992 255385 29.8 8,587 339 16,748 66.1
1995 2Rl 29.6 8,704 2281 18,428 6.9
1994 35,548 29.4 11,827 33.3 23,721 66.7
1995 37,968 255 1359119 36.7 24,049 63.3
Average
annual growth
rate (%)
1960-95 12.93 - 11.69 - 118195 -
1960-77 7.45 - 8.93 - 5.18 -
1978-95 17.55 - 13.08 - 23.04 -
Note:  (a) Total textile exports consist of textiles exports and clothing exports.

Sources: China Textile Yearbook, 1995, pp.114-115; Textile Economic Information, 1996, No.5, p.3.
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Of the two product groups, textiles and clothing, textiles exports grew at an
average annual rate of 13.1 per cent in the 1978-95 period, compared with 8.9 per cent
in the 1960-77 period. In terms of clothing exports, the growth rate was as high as 23
per cent in the reform period, compared to 5.2 per cent in the 1960-77 period. As a
result of faster growth, the share of clothing exports in total textile exports increased
sharply since the late 1970s and came to dominate in the 1990s. This structural feature of
China's textile exports will be discussed in more detail in the next section.

Along with a rapid rise in exports, China's textile industry has played an
increasingly important role in world textile trade. In 1978-95, total world textile exports
grew 9 per cent annually, much lower than the 17.6 per cent growth rate achieved by
China's textile exports. As a result, China's share in total value of world textile exports

increased steadily from 3.2 per cent in 1977 to 12.5 per cent in 1995 (see Table 9.2).

Table 9.2 China's share in total value of world textile exports, 1970-95

(percentage)
Total Textiles(@) Clothing(®)
1970 2.6 2.7 2.4
1975 3.0 39 2.1
1977 3.2 3.6 2.5
1978 3.5 4.2 255
1979 4.0 4.6 2l
1980 4.6 4.9 4.1
1981 4.7 4.8 4.5
1982 4.9 4.9 4.9
1983 54 ST 5.1
1984 6.3 6.8 5.8
1985 6.3 7l 5.3
1986 6.6 7.4 5.7
1987 6.9 8.3 5.5
1988 2 79 6.4
1989 e 8.1 7S
1990 75 7.5 75
1991 8.3 7.8 8.7
1992 10.2 7.3 12.8
1993 10.6 7.1 13.9
1994 117,11 8.3 15.7
1995 125 9.4 s

Notes: (a) Share of China's textiles exports in world's total exports of textiles.
(b) Share of China's clothing exports in world's total exports of clothing.
Sources: China Textile Yearbook, 1995, p.116; Textile Economic Information, 1996, No.7, p.2.
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The rise of China's clothing exports has been especially striking. The Chinese share of

total world clothing exports increased from 2.5 per cent in 1977 to 15.5 per cent in

11995,

;‘ Table 9.3 Export dependence of China's textile industry(@

Ratio of export dependence (%)

!
;g 1977 8.1
,J{ 1978 12.3
1980 14.8
1985 16.1
1990 35.1
1991 38.7
1992 46.8
| 1993 49.6
, 1994 53.2

Note: (a) Since Chinese currency is considered to be overvalued by the official exchange rate, the
calculation here uses China's secondary market exchange rates.”® The 1981 exchange rate in

| China's secondary market is used to calculate the ratios of export dependence for 1977, 1978

I and 1980. The 1994 figure is computed using official exchange rate for the two rates were
unified in that year.

Sources: Compilation of Statistical Data of the Textile Industry: 1949-1988, p.11-12; Textile Economic
Information, 1995, No.9, pp.1-2; China Textile Yearbook, 1995, pp.114-115; Annual Financial
Data of the Textile Industry, 1988, pp.698-699.

Along with China's rising importance in international trade, growth of China's
M textile industry has become increasingly dependent on export expansion and foreign

f markets. Table 9.3 shows the ratio of export dependence of the Chinese textile industry

%9 The exchange rates used for computing export dependence of the Chinese textile industry are listed in
! the table below.

; Official rate Secondary market rate
”? 1981 1.70 3.08
| 1985 2.94 3123
1990 478 5.80
}J 1901 a2 5.90
:N 1992 S5 6.80
| 1993 5.80 8.81
1994 8.60 8.60
| Note:  Exchange rates shown in this table are in terms of amount of RMB yuan equivalent to US$1.
‘ Sources: China Foreign Trade Reform: Meeting the Challenge of the 1990s, p.52; China’s Trade Reform and
Transition: Opportunities and Challenges for the OECD Countries, p.21.
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the more processed a product is the more value-added it will embody and hence the more

export value it will generate.5!

Table 9.5 Product composition of China's textiles exports(@)

(percentage)
Yam Fabrics Made-ups Clothing
least processed less processed more processed most processed
1980 919 36.5 16.1 3.5
1981 6.6 337 18.6 41.1
1982 8.9 32.8 14.5 43.8
1983 Ol 34.6 14.8 41.5
1984 O%6 33.1 14.1 43.2
1985 (086 36.8 11.9 38.7
1986 13.3 349 10.9 40.9
1987 257 338l 13.9 305
1988 10.7 31.0 15.3 43.0
1989 952 30.0 14.1 46.7
1990 7.0 29.4 13.9 49.7
199 7.6 26.4 1252 53.8
1052 4.7 208 8.7 66.1
1993 4.1 1952 8.8 67.9

Note: (a) Calculation is based on value terms.

Sources: Manual of Textile Economy, 1987, pp.110-111, pp.118-119; China Fibre Yearbook, 1991/92,
pp.132-136; China Textile Yearbook, 1995, pp.125-126; Textile Economic Information, 1992,
No.14, pp.1-3, 1994, No.13, pp.1-3.

Changes in the product composition of China's textile exports between 1980 and
1993 are shown in Table 9.5. There was a clear trend towards exports of further
processed or more value-added items during this period. For instance, the share of
clothing exports alone increased from 37.5 per cent in 1980 to 67.9 per cent in 1993.
The share of yarn exports, on the other hand, dropped from a peak value of 13.7 per cent
in 1987 to 4.1 per cent in 1993. Likewise, the share of fabrics also decreased from a peak
value of 36.8 per cent in 1985 to 19.2 per cent in 1993. During the 1970s China's textile

exports primarily consisted of yarn and fabrics, which accounted for more than 60 per

61 Tt is estimated that among China's exported textiles, one ton of 405 cotton yarn can generate earnings
of US$2,400; if this yarn is processed into colour fabric, then it generates US$5,320: if this fabric is
processed further into furnishing textile such as curtain, it generates US$6,250; alternatively, if this
fabric is processed into clothing, then it generates US$7,690 (CTERC, 1988, No0.22). This confirms that
value-added is indeed positively related to the degree of processing. In particular, the unit export value
realised by clothing has in general remained much higher than that attained by other product groups.
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Table 9.6 Indexes of China's revealed comparative advantage in textile exports

Loval® Textiles Clothing
1978 4.38 5.25 33
1979 4.71 5.41 3.65
1980 5.05 5.44 4.55
1981 4.27 4.36 4.09
1982 4.08 4.15 4.15
1983 4.50 4.75 4.25
1984 4.52 4.93 4.20
1985 4.55 5.07 319
1986 4.48 4.93 3.80
1987 4.31 S5 3.48
1988 4.24 4.65 3.81
1989 4.53 4.76 4.29
1990 4.21 4.21 4.21
1991 4.20 3.94 4.39
1992 4.47 3.20 5.61
1993 451 3.02 591

Note: (a) Total textile exports consist of two parts: textiles exports and clothing exports.

During the period 1978-93, China's RCA indexes in total textile exports ranged
from 4.1 to 5.1. This is clear evidence that China has a strong comparative advantage in
international trade in textile products. From 1978 to 1993 China's RCA indexes in textile
exports increased only marginally from 4.4 to 4.5. Though the increase was small, a
steady trend of around 4.3 to 4.5 was in evidence over this fifteen-year period. This may
imply that not only does China have a strong comparative advantage in textile trade, it
also has a particular strength in managing to maintain this advantage for decades.

If we divide China's textile exports into two categories — namely, textiles and
clothing — we can see that the RCA indexes ranged from 3.0 to 5.4 for textiles and 3.1
to 5.9 for clothing. This indicates that China has a stronger comparative advantage in
clothing exports than in textiles exports. It can also be seen from Table 9.6 that the RCA
indexes have been decreasing for textiles and increasing for clothing. In the whole
period, the RCA index for textiles exports dropped from 5.3 to 3.0. There was a major
decline in the 1989-93 period, during which the RCA index decreased from 4.8 to 3.0.
On the other hand, the RCA index for clothing exports increased from 3.1 in 1978 to 5.9

in 1993, indicating that China has developed stronger comparative advantage in clothing
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production and trade. The rising shares of clothing exports in both China's total textile
exports and world total clothing exports testify to the success of China's textile industry
in pursuing its advantage in world markets.

As the most processed or value-added product group — namely, clothing —
continued to gain share, the unit value realisations®* of China's textile exports have also
improved. This 1s shown in Table 9.7. The unit value realisation of China's total textile
exports was US$5,143 per ton of fibres in 1981, rising to US$10,836 in 1993. Although
the increase in unit value realisation of textile exports can be attributed to many factors,
the favourable changes in product composition appear to be the primary one. It can be
seen from Table 9.7 that in the 1981-86 period, China's textile exports were increasing

faster in absolute terms than in value terms (11.5 per cent compared with 11.1 per cent).

Table 9.7 Unit value realisations of China's textile exports

US$/ton fibre
A B Cc@
Value of exports Quantity of exports Unit value realisation
(US$ million) (ton) (US$/ton)

1981 4,544 818 355/l 5,143
1982 4,445 867,361 5,125
1983 4,966 1099,153 4518
1984 0,345 1,283,695 4,943
1985 6,440 ILPON ST 4,985
1986 8,570 1,689,377 5,073
1987 11,338 1,997,626 5,676
1988 13,085 2,096,692 6,241
1989 15,138 29955 517 0,325
1990 16,786 2152 7Sl A9
1991 20,153 2,495,747 8,075
1992 255835 2,485,188 10,194
1993 232 2,503,944 10,836

Note: (a) C = A/B.

Sources: Manual of Textile Economy, 1987, pp.118-119; China Fibre Yearbook, 1990, pp.123-132,
1991/92, p.141; China Textile Yearbook, 1993, pp.131-132, 1995, p.126.

This implies that export growth in this period depended mainly on quantitative expansion

rather than an increase in value-added. In the 1987-93 period, export growth in absolute

terms appeared to be much lower than that in value terms (5.8 per cent compared with

6% The unit value realisation of textile exports is defined as the value generated by exporting one ton of
fibre equivalent textiles and clothing.
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inputs are basically the same as described in Chapter 5. Data on value of textile exports

are obtained from various issues of China Fibre Yearbook and China Textile Yearbook.

Table 9.8 Estimation result of equation (9.2)

A K 1L M X R
2.82 0.28 0.75 0.31 0.22 0.81
(4.02) (5.23) (1.88) (2.33) (3.57)

Note: Values in parentheses are t statistics.

The estimation result is shown in Table 9.8. All coefficients are significant at the
95 per cent confidence level. A positive value for the coefficient of the export variable
confirms that there has been a positive correlation between export expansion and output
growth in the Chinese textile industry. The estimated coefficients reported in Table 9.8
represent certain dynamic input-output relations in the textile production. However, they
should not be interpreted as 'shares' of an input in total output and hence the coefficient
of export variable is not a reflection of the behaviour of its share in textile production
during the sample period. In addition, the positive value of the constant term implies a
gain in technological progress in the reform period. This is consistent with the estimation
result presented in Chapter 5.

Though the functional form and estimation result suggest that export growth is
an important contributing factor to output growth, they do not point to the existence of
one-way causation between the two variables. It seems equally plausible to say that
output growth can cause export growth in certain circumstances. Consider an industry
with excessive capacity and a domestic market in excess supply;®® in such a case the
producer is likely to have a strong incentive to open up foreign markets. The causal
relation in this instance is one that runs mainly from output growth to export growth, at

least in the initial stage.%® Thus, whether the causal chain proceeds from higher exports

%8 This has been the situation facing the Chinese textile industry since the late 1980s.

69 Even in this case, export growth still can facilitate output growth by way of improving efficiency,
resource allocation, comparative advantage and economies of scale. This implies that, in general, there
1S a two-way causation between the two variables.
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where a dot over a variable indicates its rate of growth. The hypothesis that export
expansion facilitates TFP growth can be incorporated in equation (9.4) by changing the
assumption about the rate of technical change, which represents the change in TFP
growth in this model. Instead of assuming a constant rate of technical change, one can
hypothesise that this rate is a linear function of the growth rate of exports, X. Thus (9.4)

can be rewritten as:
Y=a,+0,K+o,L+o,M+a,X (9.5)

It is apparent that equation (9.5) is essentially the same as equation (9.2), and if
the same data are used to estimate (9.5), one will get exactly the same result as for
equation (9.2). The only difference may be the somewhat different interpretation of
constant terms. The estimation result of equation (9.2), shown in Table 9.8, hence serves
a double purpose in that it helps in investigating both export-growth and export-
productivity linkages. We already know that the coefficient of X is positive and
statistically significant, and this suggests that the industry-level data support the
hypothesis that export expansion enhances TFP growth in the Chinese textile industry.
Since a positive relationship between TFP and output growth was confirmed in Chapter
5 as well as a positive correlation between export and output growth in the last section,
it should have been possible to anticipate the finding that export expansion and TFP
growth 1s positively related in China's textile industry.

As 1n the case of the export-growth relationship, the above result provides
necessary but not sufficient confirmation of the hypothesis that export expansion has
caused faster TFP growth in the Chinese textile industry, since we can always question
the causality relationship of the estimated regression equations. In particular, one can
interpret this relationship to mean that faster TFP growth may cause higher growth in
exports since the former reduces unit cost of production, and falling unit cost can

improve China's comparative advantage in terms of price competition and in turn lead to
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a rise in exports. From this standpoint, it can be said that export expansion and TFP

growth have enhanced each other in the Chinese textile industry.

Productivity differential between export and non-export sectors

The existence of a positive correlation between export expansion and TFP growth
implies that there should be substantial difference between efficiency performance in
export-oriented and non-export-oriented sectors, such that the former enjoys higher TFP
growth. This productivity differential may result from greater capacity utilisation,
incentives for technological improvement, efficient management due to competitive
pressures abroad, and other beneficial impacts of export orientation. After the
confirmation of a positive export-TFP linkage at the industry level, it is necessary to go
one step further by investigating the productivity differential 1n the textile industry using
firm-level data.

Unlike the TEFP index approach used in Chapters 5 and 6, here the rates of TFP
growth for export and non-export sectors are estimated econometrically. A Cobb-
Douglas production function characterised by constant returns to scale is used for the

estimation. The model specification is the same as equation (5.11) derived in Chapter 5:

InY=a,+06t+o, InK+a, InL+a, InM (9.6)

where o, o, and o, are output elasticities of capital, labour and intermediate inputs
respectively; and the coefficient d represents the rate of Hicks-neutral technical change.
As pointed out in Chapter 5, in the case of constant returns to scale, & is equivalent to
the rate of TFP growth. Thus, the focus here is on the estimation of d value.

The estimation of equation (9.6) uses pooled enterprise data. The data base is the
same as that used in Chapter 6, obtained from Annual Financial Report of the Textile
Industry, Compilation of Major Financial Data of the Textile Industry and Annual

Report of Apparel Industry for the 1988-91 period. As explained in Chapter 6, the
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change the fact that these 775 firms as a whole have been far less export-oriented than
the 108 firms in the export sector. The distribution of these 108 sample firms in the
export sector among six branches of the textile industry is shown in Table 9.9.

Estimation of equation (9.6) is carried out for the export and non-export sectors
separately. The estimation results are shown in Table 9.10. It can be seen that all
coefficients are significant at the 95 per cent confidence level. Satisfactory values of R?
indicate that the functional form fits the data quite well and the assumption of constant
returns to scale cannot be rejected. Since the focus of the current analysis is on TFP
growth, discussion of the parameters associated with other variables is omitted. A higher
value of 0 for the export sector implies faster TFP growth in this sector. It is thus clear
that the export sector has realised better TFP performance than the non-export sector. It
can be inferred that this productivity differential has been primarily caused by the
differences in export activities between the two sectors, though other factors may also

have contributed to it.

Table 9.10 Estimation results of equation (9.6) for the export and non-export sectors

0 Oy o Olyy R?
Export sector 0.023 0.304 0.166 0.530 (29l
(2.73) (4.26) (2.33) (4.54)
Non-export sector 0.013 0.243 0.198 0.559 0.94
(3.26) (4.05) (2.86) (6.13)

In a broad sense, the finding of a productivity differential between the export and
non-export sectors implies an association between the degree of exposure to external
competition, productivity change and improvements in international competitiveness.
Activities with a higher degree of exposure to international competition will generally
show superior productivity performance and international competitiveness compared to

those with limited exposure to external competition.
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responding to quota restraints — Russia and the East European countries could be
promising markets for China's textiles. A third way is to fulfil currently unbound quotas.
In some markets and product categories, China's utilisation of import quotas has
remained low. Thus, there is room for China to increase both quantity and value of its
textile exports in these unbound areas. By persistent efforts on these three fronts, China
will be able to expand its textile exports successfully under the remaining import
restrictions.

In summary, intensive growth of the Chinese textile industry will be facilitated by
further expansion of textile exports through efficiency gains from trade. In addition, an
increase in export orientation will provide the industry with many growth opportunities
that are now effectively denied. In a more internationalised industry, exports would

assume a far more important role than they do under the current policy regime.

Liberalisation of textile trade

Along with the rapid expansion in textiles exports, China has also quickly become the
world's major importer of fibres and textile products. Textile imports have grown even
faster than textile exports in terms of value. Between 1978 and 1994 the value of fibres
and textile imports increased by 18.9 per cent annually, compared to 17.3 per cent in the
value of exports (including exports of fibres). In the 1986-1994 period, when export
growth accelerated to 19.6 per cent annually, import growth increased even faster at
21.6 per cent.3° A substantial proportion of imported fibres and semi-processed textiles
have been processed into higher staged products for exports. Nowadays, China 1s not
only the world's leading exporter of textile products but also the world's principal
importer of textile materials. China's experience in textile trade (including trade in fibres)
has been consistent with the view that the industrial structure needed for export-oriented

growth strategy requires increased raw materials and intermediate imports. At the same

80 Data used in this part are derived from China Textile Yearbook (1995).
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maintains a highly restrictive policy on textile imports, the removal of import restrictions
on its own textile exports is difficult, because China is expected to provide reciprocal
liberalisation of its own markets. Thus China's import barriers against fibre and textile
imports are likely to restrain its own export growth simultaneously. Such import policy
generates no real benefit to the textile industry and needs to be adjusted. Liberalisation of
imports for the textile industry will stimulate competition in the domestic market. A
competitive home market allied to a competitive export market will more likely create
future success in the textile industry. In addition, the removal of trade barriers would
reduce consumer costs and benefit the Chinese people at large.

China's textile industry has entered the mid-1990s with a strong momentum to
improve its efficiency and maintain its growth. Appropriate adjustments in industrial
policies and development strategy will be needed to effect the transition from extensive
to intensive growth in the Chinese textile industry. This transition can not only
consolidate the industry's gains from the economic reform of the past eighteen years, but
it can also generate a strong positive impact on sustaining the development and stability
of China's textile production. As the industry enhances its efficiency, China is likely to

maintain its competitive position in world textile markets over the next decade and

beyond.
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