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Explaining Industrial Growth in Coastal China:
Economic Reforms . . . and What Else?

Ashoka Mody and Fang-Yi Wang

In the 1980s China experienced "an explosion of pent-up entrepreneurship" facili-
tated by wide-ranging, although often unorthodox, economic reforms. This article uses
data on the output of 23 industrial sectors in seven coastal regions (provinces and
counties) over the period 1985 to 1989 to study the correlates of growth. Although
industry-specific features—the degree of specialization and competition—had some
influence on growth, much of the action came from region-specific influences and re-
gional spillovers. Regional influences included the open-door policies and special eco-
nomic zones that successfully attracted investments from overseas Chinese to particu-
lar locations. Existing regional strengths, especially high-quality human capital and
infrastructure, also contributed to growth. The results illuminate the interplay between
conditions conducive for growth—for example, the contribution of foreign expertise is
greatly enhanced by available human capital. China made judicious use of the advan-
tages of backwardness by targeting areas that were less developed and less encumbered
by the legacy of existing institutions, although it was fortunate in this regard that the
backward regions were in close proximity to Hong Kong and Taiwan (China). Impor-
tant also was the transmission of growth impulses across the provinces and counties,
possibly through prereform cadre and administrative networks.

In the 1980s China experienced an explosion of pent-up entrepreneurship facili-
tated by wide-ranging, although often unorthodox, economic reforms. Walker's
(1993) apt metaphor rightly focuses the spotlight on China's entrepreneurs who
include not just factory managers but also local government officials, especially
mayors of cities and counties. Growth in gross domestic product (GDP) jumped
from 6.4 percent a year between 1965 and 1980 to 10.1 percent between 1980
and 1989. From 1985 to 1989, the years on which we focus, the pace of eco-
nomic reforms was stepped up and performance was especially outstanding: GDP
grew at 11.5 percent a year, and industrial output, the principal engine of growth,
grew at a yearly rate of 14.4 percent. Moreover, factor productivity—which
made virtually no contribution to growth in the three decades before 1980—
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grew at an annual rate of 2.4 percent for state-owned enterprises and 4.6 per-
cent for collectively owned enterprises and accounted for 27 percent of growth
between 1980 and 1988 (Chow 1993; Jefferson, Rawski, and Zheng 1990). At
the same time China's share of world markets jumped dramatically between
1985 and 1989, particularly (but not exclusively) in light manufactured goods,
such as shoes, clothing, toys, and small electrical appliances.

Gains in industrial output were especially marked in the coastal region, where
growth during 1985-89 was significantly higher than that in other regions and
was also substantially above its own growth rate in the previous five years (see
table 1). Five coastal provinces (Fujian, Guangdong, Jiangsu, Shandong, and
Zhejiang) were at the center of the "miracle," registering growth rates of about
20 percent a year between 1985 and 1989. The performance of the three coastal
counties (Beijing, Shanghai, and Tianjin) was less impressive. Throughout China,
but especially in the coastal provinces, enterprises in the nonstate sector were
the star performers. In the Chinese context, the nonstate sector includes collec-
tive enterprises, which are typically owned by local governments—that is, by
governments below the provincial or county level—whose officials have been a
key source of domestic entrepreneurship (see Bateman and Mody 1991 and Oi
1992). Table 2 provides the share of industry by ownership for the eight coastal
provinces and counties.

To examine China's exceptional growth experience, this article attempts to
explain the variation in the growth of 23 industrial sectors in each of seven
provinces and counties along the east coast of China during the period 1985 to
1989. The unit of analysis is the growth rate of an industrial sector in a specific

Table 1. Growth in Industrial Output by Ownership in Coastal China,
1980-89
(average annual percent)

Region

Coastal counties
Beijing
Tianjin
Shanghai
Coastal provinces
Jiangsu
Zhejiang
Fujian
Shandong
Guangdong

Total
China

Total

1980-85

8.7
9.1
7.3

15.1
18.7
13.5
11.2
14.4 '

12.0
11.3

1985-89

12.9
11.4
6.6

17.3
17.8
20.5
21.5

' 23.5

16.5
14.4

State-owned

1980-85

6.2
7.2
5.1

8.6
10.4
9.2
6.8

11.2

7.4
7.9

1985-89

8.3
4.9
2.2

9.9
8.2

11.4
10.2
15.1

8.0
8.7

Collectively owned

1980-85

12.0
11.6
15.7

19.3
23.4
13.8
15.6
16.6

17.6
17.9

1985-89

12.1
12.0

8.8

18.4
18.0
16.6
21.9
22.2

18.0
19.0

Others'
1980-85

37.9
24.5
23.3

27.5
33.0
33.7
26.8
23.4
27.7
—

1985-89

36.2
35.8
30.8

26.6
28.6
37.5
55.3
40.7

34.6
—

— Not available.
a. Includes mainly collectively owned enterprises below the township level, private enterprises,

partnerships, individuals, and joint ventures with foreigners.
Source: China, State Statistical Bureau (1990).
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Table 2. The Share of Industry by Ownership in Coastal China, 1980, 1985,
and 1989
(percent)

Region

Coastal counties
Beijing
Tianjin
Shanghai

Coastal provinces
Jiangsu
Zhejiang
Fujian
Shandong
Guangdong

Total

State-oumed

1980

80.6
80.1
87.5

57.2
56.1
71.2
67.6
63.0

71.4

1985

71.1
72.1
77.5

40.5
35.5
56.8
54.6
52.5

55.7

1989

59.6
55.8
65.8

30.6
24.6
40.1
38.5
37.6

40.8

Collectively
1980

17.4
15.6
9.6

33.4
34.5
21.1
26.6
27.1

22.5

1985

20.5
17.7
15.4

40.6
44.4
21.8
32.4
30.6

29.9

oivned
1989

19.6
18.4
16.3

42.4
44.6
18.7
32.6
28.6

31.4

1980

2.1
4.4
2.9

9.4
9.4
7.7
5.9
9.9

6.1

Others'

198S

8.4
10.2
7.1

18.9
20.1
21.4
13.0
17.0

14.3

1989

20.8
25.8
18.0

27.1
30.9
41.2
28.9
33.9

27.8

a. Includes mainly collectively owned enterprises below the township level, private enterprises,
partnerships, individuals, and joint ventures with foreigners.

Source: China, State Statistical Bureau (1990).

region in a specific year. Three sets of influences on the growth rate are exam-
ined:

• Industry-specific features: the degree of specialization and competition
• Regional growth factors: the availability of infrastructure, educational levels,

and direct foreign investment; also, the initial per capita income of the
province or county measures the extent of backwardness and hence the
catch-up potential

• Regional spillover effects: the relationship between growth in a region and
growth in other regions.

Certain distinguishing features of this analysis, as well as its limitations, are
worth noting. First, by comparing growth rates within a relatively homogeneous
region (the Chinese east coast), the study overcomes some concerns in interpret-
ing cross-country growth regressions, where it is difficult to control for widely
different economic, social, and political regimes.1 Second, studies of developing-
country growth focus principally on a country's GDP (Mankiw 1995 surveys that
literature); our focus on individual industrial sectors is likely to yield more reli-
able estimates. In this respect, we follow Glaeser and others (1992) and
Henderson, Kuncoro, and Turner (1995) who study industrial growth within
the United States. Third, we build on the analysis of Glaeser and others (1992)
by including the possibility of regional spillovers along with regional influences.
Fourth, although covering only a short time span of four years, we are able to
exploit the panel features of the data to examine factors influencing growth

1. Islam (1995) uses country dummies to control for country-specific features but finds them correlated
with the traditional explanatory variables.
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within and across the provinces and counties. Finally, we also study whether
heavy and light industries have been subject to different growth impulses.

The main limitation of the study arises from the concern that the industrial
output data used may have built-in biases. We are reassured, however, by the
significant variation in growth rates across sectors, regions, and time, suggesting
that measured growth rates are not merely a reflection of some bureaucratic
data-recording process. Moreover, we conduct a number of sensitivity analyses
running regressions for different samples, checking for the presence of influen-
tial observations, and testing the robustness of important explanatory variables.
However, we have attempted to interpret the results conservatively, highlighting
the most quantitatively and statistically significant findings.

Section I decomposes output growth into time-dependent, regionwide, and
industry-specific components, as well as their interactions, to identify the proxi-
mate sources of growth. Section II describes the approach to studying the corre-
lates of growth used and our explanatory variables. Section III presents and
interprets our findings. Section IV summarizes our major findings and also draws
some lessons for other countries.

I. A DECOMPOSITION OF GROWTH OF OUTPUT

Did growth occur across the board or only in certain regions or industries?
Within regions or industries, did growth vary substantially from year to year?
Variance analysis allows us to quantitatively decompose output growth into
time, region, and industry-specific effects and their interactions. Identifying the
main sources of variance in the data through decomposition analysis helps in a
preliminary quantitative assessment of the different sources of growth. The find-
ing of significant time and regional differences in growth rates after controlling
for sectoral growth patterns also provides some reassurance that the industrial
output data are not being generated in a bureaucratically mechanical manner.

Growth in time period t, region r, and industry /, Gtri, is assumed to be the
additive result of main and interaction effects.

(1) Gm = ra + a, + pr+Tl + afr + fcft + cn- + em-

where m is a constant, a,, pn and t, are the main time, region, and industry
effects, respectively, a^ bti, and cn are the second-order interaction terms be-
tween two main effects, and £,„ is the interaction term for the three main effects.

Following Schankerman (1991), the variance of output growth can therefore
be expressed as:

(2) Var (GJ = Var (a,) + Var (p,) + Var (t,) + Var (au) + Var (bti) + Var (cn) + Var {ej.
4.98 5.72 2.88 1.33 48.14 2.18 34.78

The numbers below the variables in equation 2 are the results derived by equat-
ing the expected values of the variance components with their observed values
(see the appendix for the derivation). Because this is a decomposition, the values
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add up to 100 percent. The small variance of a,—4.98 percent—implies that
during 1985 to 1989, time-varying factors had only a minor effect on growth.
Thus, although the overall pace of reforms accelerated, the effect was not felt
uniformly in all regions and industries.

Purely regional effects, Pn were also small—5.72 percent—implying that across
years and industrial sectors, there was no consistent ranking of regional growth.
Together with their interaction, time, and region effects, a,, Pn and a^ explain
12 percent of the variation in growth. Thus reforms did not manifest themselves
primarily through general coastal expansion or through growth in specific coastal
provinces or counties.

Industry-specific factors, x,, were small as well, accounting for 2.88 percent of
the variation in growth. Hence, no industrial group grew uniformly rapidly or
slowly throughout the period. For example, the electronics and telecommunica-
tions sector grew only 5.6 percent in 1985-86, whereas in 1987-88, it rose a
remarkable 19.3 percent.

The dominant source of variation in the data comes from the interaction of
time and industry (btl), which explains 48.14 percent of the total variance in
growth. Thus output growth rates for specific sectors varied from year to year,
but within a year they were strongly correlated across regions. This effect cap-
tures an industry-specific wave phenomenon evident from a visual examination
of the time pattern of sectoral growth rates for miscellaneous light industries in
table 3. The term wave is used here not to suggest any predictable sequence of
industries experiencing successive surges in growth, but only to indicate that
specific industries achieved high rates of growth across regions at the same time.
Different industries led in different years; some of the most labor-intensive sec-
tors, such as garments, achieved their biggest spurt only very late. The wave
phenomenon was not restricted to light industries. In 1985-86 rapid growth
was evident in leather products, pharmaceutical products, chemical fibers, and
metallic products in most of the coastal region. In 1986-87 electronics and chemi-
cals replaced leather and metallic products. In 1987-88 paper products, trans-
portation equipment, electronics, and pharmaceutical products expanded rap-
idly, only to lose their position to the apparel industry in 1988-89.

Such synchronization could be accounted for by shifts in buyers' preferences
for goods, industry-specific technological improvements rapidly transmitted along
the coast, or coordinated strategies among decisionmakers to promote growth
of specific industries at specific times. Also formal and informal interactions
among firms and labor turnover, particularly of highly skilled managers and
engineers, may have extended technology and skills learned in the open areas to
the rest of the coastal region (Ho and Huenemann 1984, p. 55). Another in-
triguing possibility is that decisionmakers (whether in the communist party or
industrial administration) maintained close ties that led to the rapid diffusion of
development strategies along the coast (see Yusuf 1993 and the literature he
cites). This network of decisionmakers could provide a grid for information
flows leading to replication of sectoral targeting strategies, among other things.
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Table 3. Growth in Output of Light Industries in Coastal China, 1985-89
(average annual percent)
Years and
industries

1985-86
Apparel
Leather products
Wood products
Furniture
Paper products
Art products
Plastic

1986-87
Apparel
Leather products
Wood products
Furniture
Paper products
Art products
Plastic

1987-88
Apparel
Leather products
Wood products
Furniture
Paper products
Art products
Plastic

1988-89
Apparel
Leather products
Wood products
Furniture
Paper products
Art products
Plastic

Guangdong

27.0
1L2

3.1
4.4

15.8
14.9
17.3

36.1
5A£
15.3
26.1
28.1
20.8
27.3

15.4
17.2
25.1
10.5
25J

0.8
14.8

2&2
26.6
5.1
6.9
5.7

10.7
15.5

Fujian

20.6
28.8

9.3
-1.9
11.8
22A
17.5

in
13.5
16.2
12.6
16.8
12.1
13.4

21.0
17.0
20.0

6.0
56.0
21.2
18.4

49.8
5.0

13.4
1.7

11.1
8.7

14.2

Jiangsu

11.8
2U
13.1
11.2
18.8
-7.6

8.4

14.5
24.1
24.1
19.8
22A
21.1
18.7

12.7
9.1

-7.1
6.6

22A
13.2
6.8

ILL
-1.8
-5.5

-11.1
-0.4
11.5
2.6

Zhejiang

1.1
15.0
12A
11.0
15.8
11.8
11.3

17.6
13.0

1.1
14.6
20.2
20.4
17.6

17.4
9.1
8.8

14.2
64.3
18.5
16.7

16.9
10.7
5.0

-7.0
4.7

4.0

Shandong

12.7
2L1

5.0
18.6
18.0
25.6
19.7

13.8
18.7
16.3
21.0
20.8
4L1
21.6

20.1
9.7

16.3
17.5
60.7
28.7
26.5

15.2
10.4
23.6
10.3
10.4
ZLQ
17.5

Beijing

-5.6
5.7

-0.7
3.3
M

-36.7
3.6

4.3
-2.3
-3.0
13.1
10.2
l±i
-8.7

13.2
-22.2

-7.6
1.9

155.6
18.0
-1.4

HA
-3.0

-10.0
3.8
2.5

-3.6
0.8

Tianjin

6.7

-7.4
-4.3

5.4
-3.0

6.7

-0.1
-2.8

-15.7
0.4
6.2
&£
6.5

-8.9
-3.4

-27.2
-2.7
66.4
11.9
-3.2

HA
-4.0

-12.0
-6.6
-5.2

8.9
-8.9

Shanghai

-14.7

u.0.5
2.1
2.4

-16.6
5.1

11.3
3.9

-0.7
5.8

1L5.
2.1
4.0

7.1
-2.2

-16.0
0.5

103.2
6.2

-4.6

7.3
-3.5
-3.7
-1.3
-2.3
1M

0.9

Note: The underlined values indicate an industry-specific wave phenomenon evident from a visual
examination of the time pattern of sectoral growth rates for miscellaneous light industries. Although
output growth rates for specific sectors varied from year to year, certain sectors achieved high rates of
growth across regions.

Source: China, State Statistical Bureau, China Statistical Yearbook (various years).

In a field study of major decisionmakers, Oi (1995) found considerable support
for this hypothesis.

But the synchronization could also reflect data limitations. If price deflators
for particular industrial groups are biased in different directions in different
years, then high synchronization would be built into the data, making it appear
that certain sectors grew more rapidly than others in a given year when, in fact,
they did not. Such biases in industrial price deflators would exaggerate the ex-
tent of synchronization. Here, in this variance decomposition, the limited objec-
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rive is to describe the variance in the data, whether it arises from data artifacts
or from interesting economic forces. In the regression results reported below,
however, interpretation is more critical. A conditioning term—growth of the
same industry outside the region—could be viewed as a control variable for this
deficiency in the quality of data. But in this case, we would have to downplay its
interpretation as a measure of regional spillovers. The continued plausibility of
the regional spillover hypothesis arises from the differences in degree of the cross-
regional synchronization for heavy and light industries and the findings of a
field study (Oi 1995). Such synchronization is also evident in the study by Glaeser
and others (1992).

The remaining 34.78 percent of the variance in output growth is attributable
to the third-order interaction between time, region, and industry (e^,). We inter-
pret this as a regional effect conditional on time-varying industry-specific fac-
tors. Although the changing identity of high-growth sectors is a major source of
variation in growth, this third-order interaction indicates that growth in an in-
dustrial sector during a particular year is not uniform in every region. Regional
differences in initial conditions, human capital endowment, and infrastructure
availability, among others, may cause industries in some regions to grow faster
than those in others. Thus even though the own effect of regional differences
(Pr), and its interactions with time ( a j or industry (cri), do not explain much of
the variation in growth, after adjusting for time-varying and industry-specific
factors, significant regional effects remain.

Unconditional time, industry, and regional factors do not carry significant
explanatory power for variation in growth. Instead, about half the variation in
growth during 1985-89 is associated with time-varying sectoral growth differ-
ences (bu). Regional effects, by contrast, emerge only after controlling for the
time and industry effects.

II. INVESTIGATING THE CORRELATES OF GROWTH

The annual growth rate of output in an industrial sector in a given region is
our dependent variable. Various industry-specific, regionwide, and cross-regional
factors are the independent variables whose correlation with growth we seek to
examine. The goal here is not to test any specific model of growth but to de-
scribe its most robust partial correlates.

Following Glaeser and others (1992), we focus on growth itself rather than
on increases in productivity. (Their dependent variable was employment growth;
we use output growth.) Although it may be more appropriate to use increases in
labor or total factor productivity as the dependent variable, this is not possible
in our case because consistent labor force data by industrial sector are not con-
sistently available. We find, however, that the data on growth of industrial out-
put are so rich that considerable insights can be obtained even in the absence of
information on labor and capital inputs. Indeed, if we believe that enterprise-
level decisions to acquire or invest in labor or capital inputs are influenced by
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Figure 1. A Framework for Industrial Growth in Coastal China

Region A Region B

Regional
spillovers

Growth of industry 1 Growth of industry 1

I
Specialization,

competition
Specialization,
competition

Infrastructure, congestion,
education, foreign investment
initial income

Infrastructure, congestion,
education, foreign investment,
initial income

Regional
spillovers

Regional
spillovers

available knowledge, infrastructure, human capital, and industrial organization,
then not only productivity but also a considerable amount of output growth can
be attributed to these factors.

The basic framework of analysis is described in figure 1 for two regions (A
and B) and three industrial sectors (1, 2, and 3). The most proximate influences
on an industry's growth rate are industry-specific variables that condition the
extent of knowledge flows within an industry and the incentives to invest in the
development and appropriation of knowledge. The variables we use—the de-
gree of industry specialization and entrepreneurship—are the same as those used
by Glaeser and others (1992). We add a set of regional variables to the regres-
sions. The assumption is that having controlled for industry-specific characteris-
tics, the effect of region-specific variables (such as infrastructure) will be simi-
larly felt by all industries (for a similar assumption, see Waldmann and De Long
1990, who analyze growth across industries in different countries, and Stock-
man 1988). Finally, if there are regional spillovers, an industry in a particular
region will be influenced by growth in other regions.

Table 4 provides descriptive statistics for the seven provinces and counties
used in the regression analysis below for 1986-89. The regression analysis, un-
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Table 4. Descriptive Statistics for the Data on Industry in Coastal China,
1986-89

Variable

Industry specific
Specialization index*, S
Entrepreneurship index11, £

Region specific
Secondary school enrollment rate
Accumulated foreign direct investment

per person (thousands of dollars)
Roads' (kilometers)
Interaction between roads and congestion

(population per square kilometer)
Telephones per 1,000 persons

Mean

1.028
1.203

0.444

0.015
0.434

389.543
13.462

Standard
deviation

0.466
0.839

0.125

0.019
0.174

532.696
9.473

Minimum
value

0.000
0.018

0.300

0.000
0.262

75.648
4.712

Maximum
value

4.347
5.292

0.731

0.067
0.882

1,797.400
36.194

GDP per capita (current yuans) 1,845.360 1,188.910 708.000 5,161.000

Regional spillover
Growth in industry in region, G (percent) 0.112 0.151 -0.423 1.032
Growth in industry outside region (percent) 0.104 0.119 -0.195 0.886

Note: Statistics are for beginning-of-period values, based on annual data for 1985-86 to 1988-89
for seven provinces and counties: Fujian, Guangdong, Jiangsu, Shandong, Shanghai, Tianjin, and Zhejiang.

a. The specialization index for industry i in region r, at time t i% SH = (output in industry i I total
output) for region r / (output in industry i I total output) for all regions.

b. The entrepreneurship index for industry i, in region r, at time t is EM = [(number of firms/total
output) for industry i in region r] / [(number of firms / total output) for industry i in all regions].

c. Length of road routes (kilometers) is normalized by area (square kilometers).
Source: Authors' calculations based on data from China, State Statistical Bureau (1990); China

Statistical Yearbook (various years); Hayase and Kawamata (1990); Statistical Yearbook of Fujian (various
years); Statistical Yearbook of Guangdong (various years).

like the variance decomposition, is based on data only for seven regions (the five
coastal provinces and two counties—Shanghai and Tianjin); foreign investment
data for Beijing are not available.

Industry-Specific Variables

An important structural feature of an industry is its degree of regional spe-
cialization. Presumably greater specialization is good if the relevant knowledge
is best acquired within the industry, but deleterious when diverse skills and in-
formation from other industries are important. Another important industry char-
acteristic is the degree of entrepreneurship and competition that can spur invest-
ment, although too much competition can lead to diminished investible surpluses.
With the data at hand, the existence of entrepreneurship or competition is in-
ferred only indirectly from the size of firms in industry i in region r relative to its
average in all seven regions.

As in Glaeser and others (1992), we calculate the following measures of spe-
cialization, Sirt, and entrepreneurship, Eirt.

Sirt - [(output in industry ; / total output) for region r] / [(output in industry i
I total output) for all regions]
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Eirt = [(number of firms / total output) for industry;' in region r] I [(number of
firms / total output) for industry i in all regions].
The time subscript indicates that these measures are different for each year.

Sin is the ratio of the share of industry / in region r to its average share across
the seven regions. S greater than 1 implies that the industry commands a larger
share of the region's output than the average share that industry enjoys in the
seven regions. We interpret a rising Sm for a region-industry as an indication of
increasing specialization of that industry in that region. As S increases, knowl-
edge flows will be increasingly restricted to sources within that industry. Learn-
ing from other industrial sectors is likely to be greater when 5 is low. Jacobs
(1969), who contends that exchanges of information between different sectors
are more productive than exchanges within a sector, predicts that high-S indus-
tries will grow more slowly than low-S industries. Porter (1990) makes the op-
posite prediction. Interpretations other than knowledge flows can also be used
to explain the link between 5 and growth. For example, suitability of regional
factor endowments to the sector may contribute to a positive relationship be-
tween S and growth.

We interpret Em as a possible measure of entrepreneurial strength, but it could
also measure the degree of competition. If small firms are synonymous with
more competition, and more firms imply the existence of entrepreneurship, then
the interpretations of the variable will be indistinguishable. A high E for a region-
industry implies more firms for a given output in that region relative to the
average number of firms divided by output in the industry across all seven re-
gions. A high E could, therefore, be interpreted as more entrepreneurship or
greater competition. In any case a high E indicates smaller average firm size. In
terms of effects on growth, an unresolved debate centers around whether com-
petition or monopoly is more effective in encouraging innovation. Similarly, the
effect of size on growth remains controversial.

Region-Specific Variables

The region-specific variables are the beginning-of-year values for GDP per capita,
secondary school enrollment rate, foreign direct investment per person, road
network (the length of roads in the region divided by the region's area), telecom-
munications availability (telephone lines per capita), and congestion (popula-
tion density).

These regional growth-related factors not only are important in their own
right but also can have important spillover effects. Lucas (1988) notes that
human capital is twice blessed: first because it is inherently productive and
second because interactions among well-educated people further increase effi-
ciency. Shleifer (1990) suggests that good infrastructure provides the focal point
for the development of agglomerations, which in turn create the environment
for knowledge spillovers. Foreign investors bring knowledge on international
best practices in production technologies but also provide links to interna-
tional markets.


