CHINESE GEOGRAPHICAL SCIENCE

Volume 11, Number 1. pp. 63 - 69, 2001
Science Press, Beijing, China

THE SPATIAL DIVISION OF INDUSTRIES OF THE
PEARL RIVER DELTA IN THE
1990s: CHARACTERISTICS AND TRENDS

XU Yong-jian YAN Xiao-pei

XU Xue-giang

{ Center for Urban and Regional Studies, Zhongshan University, Guangzhou 510275, P. R. China)

ABSTRACT: The article analyzed the spatial division of industries of the Pearl River Delta (PRD) in the 1990s, a period that

witnessed the deepening of the reform and opening policies and continued rapid development of the region. By adopting the index

of specialization, the extent of specialization, its change and its spatial distribution in the region are measured and demonstrated.

The research revealed that, despite the trend of more balanced development of the secondary sector between the PRD and the rest

of the province, in the PRD, it is the unbalanced development that dominated and the spatial division of the secondary sector has

been shaped. The tertiary industry has also been experiencing unbalance development and the spatial division of the tertiary sec-

Y L . . .
tor has been emerging, its extent of concentration appearing even more evident than that of the secondary sector. The author also

discussed the linkage between the spatial division of the two sectors. In the end of the paper, the trends of the spatial division of

the industries in the PRD are forecasted.
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The Pearl River Delta (PRD) has been the most
dynamic region of China in the 1980s. The gross output
value of industry and agriculture, gross output value of
industry, total amount of retail sales of consumer goods
and government revenue are chosen to examine the e-
conomic growth of the PRD. From 1980 to 1991, the
above-mentioned . four indicators increased at annual
average rate of 23.92% , 25.16% , 20.05% and
16. 32% respectively, being 7.86, 8.43, 5.63 and
4,77 percent points above that of the country. In the
1990s (till 1998 of which the statistics are available),
the PRD has experienced continuing fast growth. From

1991 to 1998, four indicators saw increases at the an-
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nual average growth rate of 25.29% , 26.73% ,
23.18% and 18.79% respectively, being 3. 64,
3.92, 5.66 and 3. 33 percent points higher than that of
the country. ]

The export-oriented economy has gathered strength
in the PRD in the 1980s, which is reflected in the fact
that the amount of foreign capital actually utilized and
total amount of exports are the two indicators that have
witnessed the most rapid increase of all the economic
indicators (LI, 1994). The decade from 1980 to 1990
saw the growth of such two indicators at the annual
average rate of 32.64% and 29.29% respectively,
being 19. 94 and 16. 19 points above that of the coun-
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try. In the 1990s, the corresponding annual growth
rates are 27.39% and 29.97% respectively, being
3.11 and 15. 44 percent points higher than that of the
country. In 1998, 20.17% of the country’s foreign
capital actually utilized was in the PRD, and 36.07%
of the country’s total amount of exports was from the
PRD as against 16.55% and 13.11% for the PRD in
1990. The PRD still ranks high in the list of the regions
that attract foreign investment and earn foreign ex-
change in China.

This paper attempts to outline the characteristics of
the spatial division of industries of the PRD in the
1990s. It is hoped that some trends in the field will be
revealed then, which may be of referential value to the
regional industrial development policy making. The
PRD here refers to the Pearl River Delta Economic
Zone. The author may be disapproved since the analysis
doesn’t go into those spatial units lower than the pre-
fecture-level cities. Yet such treatment is justified by
the fact that the prefecture-level city is an independent
spatial unit for industrial development, and such a
choice makes it more feasible to collect data of indus-
trial development by item/department of more than one
year.

The index of specialization (R, index) is adopted
to examine the status of the PRD in the province's
spatial division of the secondary sector and the spatial
division of both the secondary and the tertiary sector in
the PRD (OUYANG, 1996) . As to the calculation of
the index, we have:

R, =Mi— P+ k
where M; stands for the ratio of certain city’s output of
item i in the whole region’s gross output from such
item, P; the ratio of certain city’s population in the
total of the region, and £ is the flexible factor.

Value of the factor k is determined according to
the ratio between the income and consumption level of
the spatial unit examined and that of the whole region
where the unit is placed. To be more in detail, when
calculating the extent of concentration of certain spe-
cialization activity in the PRD, it is believed that the
cities in the delta have similar per capita GDP, so the
factor k is 1,in value. While calculating the industrial

specialization index of the PRD in the context of the

YAN Xiao-per XU Xue-giang

whole province, the value of factor k is 1. 54 for 1991
and 2. 34 for 1998. That's because the per capita in-
come of the PRD is 1. 54 and 2. 34 times that of the
whole province in 1991 and 1998 respectively.

1 THE ROLE OF THE PRD IN THE PROVINCE'S
SPATIAL DIVISION QF SECONDARY SECTOR IN
THE 1990s

Before analyzing the characteristics and trends of
the spatial division of industries by item/departments,
it is of significance to have a brief review on the PRD’s

structural change among its three sectors. In the PRD

" as a whole, the ratio of the output of the primary sector

to the secondary and to the tertiary changed from 11:
50:39 in 1992 to 7:49: 44 in 1998, indicating evident
decrease of agricultural output, expansion of the tertiary
sector and slightly decrease of the output of the sec-
ondary sector. Of the nine cities, similar structural
ratio change is experienced by the three sectors of
Guangzhou, Shenzhen, Zhuhai and Jiangmen, with the
figure changing from 7: 47: 46, 4:50: 46, 7: 54: 39 and
21:50: 29 to 5:45: 50, 1:50:49, 5:52:43 and 13:
49 : 38 respectively. Foshan merits special attention
since its ratio of the secondary sector dropped by 11
points and the tertiary sector rose by 13 points, causing
the figure change from 10: 64: 26 in 1992 to 8: 53: 39
in 1998. Yet it is noticeable that Huizhou's structural
change of three sectors is at variance with that of the
PRD as a whole, since its ratio of the secondary sector
rose by as much as 19 points, and the tertiary sector
weakened, making the figure change from 27: 38: 35 to
16 : 57 : 27. Similarly, Dongéuan, Zhongshan and
Zhaoqing raised instead of lowered the share of the
secondary sector’s output in GDP (from 19: 51: 30, 23:
46: 31, 40: 36: 24 to 9: 54: 37, 10: 52: 38, 27: 43: 30).
Seeing that the secondary sector and the tertiary
sector are the foci of dynamism and the backbone to
modern economic growth, their characteristics of spatial
division other than that of the primary sector are to be
examined by our research. A
Now analyze the role of the PRD in Guangdong
Province's spatial division of the secondary sector
(XU, 1999). In the 1990s, the favorably developed
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items include electronic and telecommunication equip-
ment, electric equipment and machinery, transport e-
quipment manufacturing, ordinary machinery manufac-
turing, metal products, raw chemical materials and
chemical products, plastic products, food manufactur-
ing, textile and garments. And the role of the PRD in
the spatial division of the secondary sector is deter-
mined after analyzing the spatial specialization of the
above-mentioned 10 items. As shown by Table 1, the
concentration level of the 10 items in the PRD has
dropped by the end of the 1990s since most of the index
of 1998 is only 1/3 to 1/2 that of 1991. Two items,
i. e. the transport equipment manufacturing and ordi-
nary machinery manufacturing stood out here, their ra-
tio of the index of 1998 to that of 1991 being 1/5 and
1/13 respectively.

Table 1 Changing role of Pearl River Delta’s industry in Guang-
dong Province (1991 - 1998)

Item R, of 1991 R, of 1998
Electronic and telecommunication equipment 45.47 22.01
Electric equipment and machinery 41. 47 21.41
Transport equipment manufacturing 36.07 7.11
Ordinary machinery manufacturing 27.27 2.11
Metal products 36.07 13.61
Raw chemical materials and chemical products ~ 30.97 12.11
Plastic products 33.17 19. 41
Food manufacturing 25.97 11. 61
Textile 35.37 15.31
Garments 19.47 10.01

Source ;: Calculated based on the Yearbook of Guangdong of various years.

2 CHARACTERISTICS ANALYSIS ON THE SPATIAL
DIVISION OF THE SECONDARY SECTOR OF THE
PRD

Fig. 1 to Fig. 10 show the status of spatial con-
centration of the major items in the secondary sector.
Those items with R, above 0. 11 in value are defined as
the superiority item in the context of spatial division. It
is found that Guangzhou, Foshan and Jiangmen boast
several superiority items (being 9, 7 and 6 respective-
ly). Shenzhen has 3 items that have advantage in the
spatial division, with the electronic and telecommuni-
cation equipment manufacturing being the most out-
standing one. As to the rest, Zhuhai and Huizhou each

have 1 superiority item while Dongguan, Zhongshan

and Zhaoging has none.

Table 2 shows the change of the concentration level
of above-mentioned items in the PRD from 1991 to
1998. Those items with the extent of increase no less
than 0.06 are defined as the intensely concentrating
ones, and those items with growth above zero and less
than 0. 06 as slightly concentrating ones. Those items
with zero growth have maintained their extent of spe-
cialization in the spatial division. Nine cities fall into
three categories. The first is those with one to two in-
tensely concentrating items to dominate over other items
that have hardly experienced any concentration process.
Such cities can be labeled as ‘“mono-polar” or “bi-
polar” cities. “Mono-polar” cities include Shenzhen,
Foshan and Zhuhai, and the intensely concentrating
items for them are electronic and telecommunication e-
quipment (continuously concentrated in Shenzhen),
transport equipment manufacturing and electric equip-
ment and machinery respectively. The “bi-polar” city
refers to Guangzhou, food manufacturing and chemical
products being the two items that have witnessed intense
concentration in the 1990s. Cities that fall into the
second category are Jiangmen and Zhaoging and (Fig. 1

to Fig. 10). They are characterized by enjoying sev-

" eral intensely concentrating items and several slightly

concentrating items simultaneously. The intensely con-
centrating items of Jiangmen include ordinary machinery
manufacturing, metal products, transport equipment
manufacturing and textile, and electronic and telecom-
munication equipment and transport equipment manu-
facturing are the two items that have experienced in-
tensely concentration in Zhaoqing. As to the number of
the slightly concentrating items, it is 2 for Jiangmen
and 5 for Zhaoqing. The third category is characterized
by the domination of slightly concentrating items.
Dongguan, Huizhou and Zhongshan fall into this cate-
gory since Dongguan has 6 slightly concentrating items,
Huizhou, 5 and Zhongshan, 4. It merits attention that
at least one item of each city has maintained its spe-
cialization index. Especially, there hasn’t been any
change to the concentration level of 6 items for Shen-
zhen and 4 for Zhongshan through the 6 years, which
indicates that the position of the two cities in the in-

dustrial spatial division of the delta is comparatively
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Fig 1 Extent of specialization of electronic and
telecommunication equipment industry of PRD, 1998
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Fig. 3 Extent of specialization of textile industry
of PRD, 1998

B 0.13t00.23
0.05t00.13
[] 0.04t00.05

Fig. 5 Extent of specialization of metal products
industry of PRD,1998
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Fig. 2Extent of specialization of electronic equipment
and machinery industry of PRD, 1998
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Fig. 4 Extent of specialization of garments industry
of PRD, 1998
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Fig 7 Extent of specialization of transport equipment
manufacturing industry of PRD, 1998
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Fig. 9 Extent of specialization of ordinary machinery
manufacturing industry of PRD,1998

Source: Calculated based on the Yearbook of Guangdong of various years.

Fig. 6 Extent of specialization of raw chemical
materials and chemical products of PRD, 1998
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Fig 8 Extent of specialization of plastic products
industry of PRD,1998

B 009t0047
0.05t00.09
] 0.01t00.05

o o
LA

Fig. 10 Extent of specialization of food manufacturing
industry of PRD,1998
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Table 2 Change of the extent of specialization by major industrial items of Pearl River Delta (1991 —1998) *

Item Guangzhou Shenzhen Zhuhai Huizhou Dongguan Zhongshan Jiangmen Foshan Zhaoqing
Electronic and telecommunication equipment *% -0.03 -0.02 0.03 0.02 -0.07 0.10
Electric equipment and machinery -0.13 0.09 -0.02 0. 04
Textile -0.03 -0.08 0.05 0.04 0.06 -0.09 0.05
Garments 0.04 -0.13 0.02 0.03 0.05 0.02 -0.02
Metal products -0.18 0.02 0.03 0.02 0.12 -0.06
Raw chemical materials and chemical products 0.10 -0.12 -0.02 0.04 -0.02 0.04
Transport equipment manufacturing -0.23 0.02 0.03 -0.03 _0.02 0.08 0.07 0.08
Plastic products -0.18 - O 06 0.03 0. 05 0.03 0.04 -0.15 0.05
Ordinary machinery manu 0.03 -0.02 0.02 0.12 -0.03
Facturingfood manufacturing 0.15 -0.02 -0.02 -0.06 -0.02 -0.06 0.05

* | R98 - RS11=<0. 01 not listed.

% + The R, of Shenzhen in 1991 and 1998 are both 0. 51 in value, high above that of other cities.

Source: Calculated based on the Yearbook of Guangdong of various years.

more clearly cut.

To sum up, the pattern of the industrial spatial di-
vision of the PRD is well shaped. The cities enjoying
the most advantage are Guangzhou, Foshan and Jiang-
men, of which af least one item has experienced in-
tensely concentration and several superiority items have
taken form by 1998. They are followed by Shenzhen
and Zhuhai, who have both spared no efforts in raising
the status of one item in the spatial division and making
it the superiority one. Zhaoging can be classified as city
on the third rank,

since one item (electronic and

telecommunication equipment) has raised its spatial

concentration level through the six years despite the fact
that it has no superiority item till now. The cities with
least advantage are Huizhou, Dongguan and Zhongshan
where no significant concentration process has occurred

and no superiority items have formed.

3 CHARACTERISTICS ANALYSIS ON THE SPATIAL
DIVISION OF THE TERTIARY SECTOR OF THE
PRD

From Table 3 we know that there is no sign of evi-

dent concentration of the tertiary sector in certain

Table 3 Change of the extent of specialization of the tertiary sector in Pearl River Delta (1992 -1998)

Guangzhou Shenzhen Zhuhai Huizhou Dongguan Zhongshan Jiangmen Foshan Zhaoqing
1992 0.38 0.21 0. 06 0.05 0.04 0.03 0.07 0.10 0.06
1998 0. 36 0.24 0. 04 0. 04 0.05 0. 04 0.07 0.12 0. 04

Source: Calculated based on the Yearbook of Guangdong of various years.

cities, since the changing range of the value of R, is no
more than 0. 03. The spatial difference of the tertiary
sector as a whole is not expressive.

Now analyze the spatial division characteristics of
the tertiary sector by departments, with the emphasis
laid on the circulation department and the producer and
social services. It may be added that the former refers to
transportation, storage, post and telecommunications,
wholesale and retail sale and trades & catering services
and the later includes services for agriculture, forestry,

animal husbandry and fishery, geological prospecting

and water conservancy, finance and insurance, real
Table 4 shows the

spatial concentration of different departments in the

estate trade and social services.

tertiary sector for the nine cities in 1998. It is evident
that Guangzhou and Shenzhen have advantage in both
departments. The superiority of Guangzhou and Shen-
zhen is overwhelming over other cities except Foshan
and Jiangmen, since they have advantage in the circu-
lation department to some extent.

Table 5 shows the change of the concentration level

of the above-mentioned departments of the PRD from
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Table 4 Extent of specialization by departments of the tertiary sector in Pearl River Delta in, 1998

Guangzhou Shenzhen Zhuhai Huizhou Dongguan Zhongshan Jiangmen Foshan Zhaoging

Transportation, sales and trade and catering services 0. 34 0.20 0.05 0.05 0.05 0.04 0.09 0.14 0.05
Producer and social services 0.38 0.30 0.04 0.02 0.05 0.03 0.04 0.10 0.03
Education, culture and scientific and technical services 0.36 0.21 0.03 0.05 0.04 0. 04 0.10 0.11 0.06
Government agency and social organizatioin 0. 30 0.13 0.08 0.06 0.04 0. 06 0.11 0. 14 0.08

Source : Calculated based on the Yearbook of Guangdong of various years.

Table 5 Change of the extent of specialization by the major departments of the tertiary sector in Pearl River Delta (1992 - 1998) *

Guangzhou Shenzhen Zhuhai Huizhou Dongguan Zhongshan Jiangmen Foshan Zhaoging

Transportation, sales and trade and catering services -0.06 0.02 -0.03 0.02 0.05

Producer and social services 0.03 0. 05 -0.03 -0.02 -0.02
Education, culture and scientific and technical services -0.08 0.08 -0.03 0.03 -0.03
Government agency and social organizatioin 0.02 -0.18 0.04 -0.02 0.02 0. 05 0.04 0.06 -0.02

* | R98 - R911=<0.01 not listed.
Source: Calculated based on the Yearbook of Guangdong of various years.

1992 10 1998. Judged by the changing range of R, in-
dex, Dongguan and Zhongshan have maintained their
position in the context of spatial division of the two
departments. Huizhou and Zhaoqing maintained their
position in the circulation department and Zhuhai and
Foshan in the producer and social services. It is no-
ticeable that Foshan, Shenzhen and Jiangmen gained
advantage in the circulation department and Shenzhen
and Guangzhou in the producer and social services.
However, the position of both Guangzhou and Zhuhai in
the spatial division of the circulation department have
weakened and so for the producer and social services of
Huizhou, Jiangmen and Zhaoqing.

To sum up, the pattern of the spatial division of
the tertiary sector in the PRD can be described as fol-
lows. The most striking feature is the overwhelming
advantage of Guangzhou and Shenzhen in both circula-
tion department and producer and social services and
such advantage are continuously being enhanced (the
circulation department of Guanghzou being the only
exception). Besides, Foshan and Jiangmen have im-
proved their position in the spatial division of the cir-
culation department and they have gained superiority in
this department. On the contrary, the position of the
two departments of Zhuhai, Huizhou and Zhaoqing have

weakened in the spatial division and Dongguan and

Zhongshan haven't fostered any superiority department.
4 CONCLUDING REMARKS

Firstly, the role of the PRD in the province's in-
dustrial spatial division has been weakened to some
extent, which reflects the fact that the secondary sector
is approaching more balanced development in the whole
province. In the PRD, however, it is the unbalanced
industrial development that dominates. It is also true
that, none of the cities with the ratio of the secondary
sector rising has gained superiority in the industrial
spatial division. Instead, it is the cities with struc-
turally falling secondary sector and rising tertiary sector
that are dominating in the industrial spatial division.
Conclusion can be reached that the position of certain
region in the industrial spatial division is closely con-
nected with the stage in which it is industrialized. In a
broad sense, both the present characteristics and the
changing state of the industrial spatial division of the
PRD are distinctively featured, leading to the clear-cut
hierarchical pattern. Such a pattern is both symbolize
and result from the fact that the PRD has entered the

medium-term when industrialization is concerned (XU
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et al., 1992; 1995).
Secondly, ighoring the subdivision by departments,
the spatial difference of the tertiary sector development
in the PRD is not so striking. Yet the analysis by de-
partment shows that such development is far from bal-
anced. And higher level of spatial concentration is
found in this sector other than the secondary sector,
since certain cities have almost unsurpassable advan-
tage over others while others hardly improved their sit-
uation when certain department in the tertiary sector is
concerned.
Thirdly, Zhuhai,

(Guangzhou, Shenzhen and Foshan) raising their po-

except for those cities
sition and therefore gaining superiority in the industrial
spatial division did so in the spatial division of the
tertiary sector. It is true that the secondary sector is
somewhat more complicated, for example, Shenzhen /
Foshan, Guangzhou and Jiangmen are different when
their changing states of the level of spatial concentration
are concerned. Yet it can’t be denied that the advan-
tageous regions in the spatial division of the secondary
sector coincide with those in the tertiary sector, which
reflects the interrelationship between the secondary and
the tertiary sectors. It can be inferred that, those fac-
tors influencing the tertiary sector’'s spatial division
e. -g. population change and change in the per capita
GDP, will probably have impact on the spatial division
of the secondary sector. As to the only exception,
Zhuhai, analysis shows that it is more advantageous in
the spatial division of the secondary sector than in the
spatial division of the tertiary sector. Such a conclusion
attacks the argument that Zhuhai is able to rely on the
tertiary sector for economic prosperity.

As to the trends of the spatial division of indus-
tries of the PRD, it is believed that the secondary
sector will witness its pattern being deepened with the
advance of industrialization, while the tertiary sector
may enjoy more flexibility. The developing trends of the
circulation department and the producer and social
services may influence the trends of their spatial divi-

sion. Since the development of the circulation depart-

ment in effect manifests the “commercialization” and
“infrastructuralization” of the economy, its flourishing
will be prevalent spatially, which may lead to the
weakening of the spatial difference of this department.
Development of producer and social services, on the
other hand, is subject to both demanding and supplying
factors. On the demanding side, the demand for pro-
ducer and social services increases with the growth of
population and per capita GDP. On the supplying side,
the development of the producer and social services is
subject to the so-called squeezing out effect, i.e. the
accounting, law, technical, information processing and
even administrative departments are being squeezed out
from the enterprise itself for more specialized develop-

(HUANG, 2000)
factor and the supplying factor are spatially different,

ment Since both the demanding

the consequential spatial difference pattern of the pro-

ducer and social services will become more evident.
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