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Industrial Structure Evolution and Economic Growth
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Abstract According to the statistical data in the years 2004 —2008, both Shift — Share Analysis and Location Quotient Analysis are used to com-
pare the economic development status of counties (districts) in Dingxi City in the years 2004 and 2008. Advantages and disadvantages of industrial
structure and competitiveness are analyzed, as well as the impacts of existing industrial structure on economic growth. Development direction and
development focus of primary, secondary and tertiary industries are found out. Countermeasures for accelerating the economic development of
counties (districts) in Dingxi City are put forward, such as increasing the inputs in characteristic agriculture, promoting the development of primary
industry, speeding up the construction of large and medium industrial enterprises, enhancing the development of secondary industry, strengthening

comprehensive environmental improvement in tourist area, and actively developing tertiary industry.
Key words Shift-Share Analysis, Location quotient, Industrial structure, Dingxi City, China

Dingxi City is located in the center of Gansu Province,
north-west China, belonging to the less developed area. Dingxi
City has jurisdiction over Anding District, Lintao, Weiyuan,
Longxi, Tongwei, Zhang County, and Min County, a total land
area of 19 642. 49 square kilometers and a total population of
2 935. 1 thousand at the end of the year 2008. lts total output
value reaches 10 564 million yuan in the year 2008 ; and propor-
tion of primary, secondary and tertiary industries has adjusted
from 41:27:32 in the year 2004 to 36:23:41 in 2008. It is of posi-
tive significance for the economic development and poverty alle-
viation in counties (districts) of Dingxi City to find out the de-
velopment status, industrial structure, the advantages and dis-
advantages of industrial development, and their impacts on e-
conomic growth. Structural changes of the three industries in
counties ( districts) of Dingxi City are analyzed by using on
Shift-share Method and Location Quotient Analysis, aiming to
offer references for the future development of counties ( dis-
tricts) in Dingxi City, China.

1 Research method and data source

1.1 Research method

1.1.1 Shift-share Method (SSM). Shift-share Method is put
forward by an American scholar Dunn in the 1960s, mainly
used to analyze the impacts of industrial structure change on
regional economic growth. It is widely applied in the analysis on
regional economic structure in foreign countries'"’. The funda-
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mental principle of Shift-share Method is to regard regional
economy as a dynamic process, taking the economic develop-
ment of a given region as reference system and carrying out
comparison between the economic growth in research region
and the economic growth in reference system. Variation of eco-
nomic aggregate G in research region in a certain period of time
is broken up into share component N and shift component S.
And then, S is divided into structural shift component P and
competitiveness shift component D. Thus, reasons for regional
economic development or recession are analyzed, in order to
find out the industrial sectors with comparative advantage, as
well as the rational principles for future adjustment of regional
industrial structure™'. Equation for the variation of economic
aggregate is

G=N+S=N+P+D (1)
1.1.2 Shift-share Model®~*'. Assuming that economic aggre-
gate and structure of region i have changed in the time period
of [0,t], economic aggregates of region i in annual base peri-
od and annual final period become b,, and b;,, respectively.
Regional economy is divided into n industrial sectors. b;, and
b;.(j=1,2,---,n)are the economic aggregates of industry j in
region j at annual base period and annual final period. P, and
B, are the economic scales of the upper-grade region of region i
at annual base period and annual final period. B, and B, are
the economic scales of industry jin upper grade region at annu-
al base period and annual final period, resectively. Hence, we
have:

Change rate of industrial sector j in region i at the time pe-
riod of [0,1] is:

r”=@ (j=1,2,---,n) (2)

ii,0

Change rate of industrial sector j in the upper-grade region
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at the time period of [0,1] is: P;=(b;o—b';) xR, (7)
_B.-B, i Dy =by, x(r;—R) (8)

'E!’/_ B/',O (./_1’27 ’n) (3) S,/=P//+D,/ (9)

Taking the share of each industrial sector as the standard,
standardized treatment is carried out according to the following
equation. And the standardized scale of each industrial sector
in region i is

bi,o X B/,o
i =TO

Hence, the increment G,

ponent S;

b’ (j=1,2,---,n) (4)

share component N;, shift com-
;» structural shift component P;, and competitiveness
shift component D; in industrial sector j in region / at the time

period of [0,t] are:

1.2 Data source and treatment According to the classifica-
tion standard, the industry of Dingxi City is divided into primary,
secondary and tertiary industries. The years of 2004 and 2008
are taken as the annual base period and annual final period of
the research, respectively. Data are from the 2005 and 2009
Dingxi Statistical Yearbook. GDP of the counties (districts) in
Dingxi City in the years 2004 and 2008 is selected, as well as
the output values of primary, secondary and tertiary industries.
Taking the price in the year 2004 as a constant price, price in
2008 are converted. Table 1 reports the GDP and its composi-

Gy=b;,-b;, =N; +P; + D, (5) tion of the counties (districts) in Dingxi City in the years 2004

N;=b'; xR (6)  and2008'°.
Table 1 GDP and its composition of the counties (districts) in Dingxi City in the years 2004 and 2008 x10° yuan
Counties GDP Primary industry Secondary industry Tertiary industry
(Districts) 2004 2008 2004 2008 2004 2008 2004 2008
Anding District 12.491 1 16.086 8 4.315 4 4.301 2 3.427 8 4.017 7 4.747 9 7.767 8
Lintao County 12.239 4 15.329 0 4.252 0 5.357 5 4.220 3 4.9177 3.767 1 5.053 8
Weiyuan County 5.828 6 7.4241 2.944 5 3.760 8 0.794 6 0.610 1 2.0895 3.053 2
Longxi County 11.3191 17.490 2 3.4997 4.742 5 3.493 4 6.1418 4.326 0 6.605 9
Tongwei County 8.105 2 8.3233 3.7516 3.598 4 1.1620 0.8437 3.1915 3.881 1
Zhang County 3.901 3 4.095 8 2.234 4 1.992 8 0.600 9 0.240 1 1.066 0 1.8597
Min County 7.1537 8.433 2 3.576 8 3.615 1 1.849 8 1.857 0 1.727 1 2.961 1
Dingxi City 59.513 3 75.741 5 24.641 5 27.367 0 15.949 5 17.343 7 18.922 3 31.030 8

2 Result and analysis

2.1 Economic structure analysis of counties (districts)
in Dingxi City According to the section data, time-series data
of the GDP and the output values of the three industries in

counties (districts) in Dingxi City in the yeas 2004 and 2008,
shift-share analysis result of three industries in counties ( dis-
tricts) in Dingxi City are calculated by using equations 2 — 9
(Table 2).

Table 2 Shift-share analysis result of three industries in counties (districts) in Dingxi City

County ( District) Industry Code b'; by, -b'; r,—R, G, N; P; D, S;
Anding District Primary industry 1 517719 -0.8565 -0.0033 -0.1139 -1.4428 -0.8565 -0.0947 -0.4915 -0.5863
Secondary industry 2 3.347 6 0.0802 0.17721 0.0847 0.3775 0.0802 0.0070 0.2903 0.297 3
Tertiary industry 3 3.9716 0.7763 0.6361 -0.0038 1.2548 0.776 3 0.4968 -0.0182 0.4785
Lintao County Primary industry 4 5.0677 -0.8157 0.2600 0.1494 1.10565 0.5605 -0.0902 0.6352 0.5450
Secondary industry 5 3.280 1 0.9401 0.1652 0.0778 0.6974 0.2867 0.0822 0.3285 0.4107
Tertiary industry 6 3.89015 -0.1244 0.3416 -0.2984 1.2867 2.4902 -0.0796 -1.1239 -1.2035
Weiyuan County  Primary industry 7 2.4133 0.5312 0.2772 0.1666 0.8163 0.2669 0.0588 0.4906 0.549 4
Secondary industry 8 1.5621 -0.7674 -0.2323 -0.3197 -0.1846 0.1365 -0.0671 -0.2540 -0.3211
Tertiary industry 9 1.8532 0.2363 0.4612 -0.1787 0.9637 1.1859 0.1512 -0.3734 -0.2222
Longxi County Primary industry 10 4.6867 -1.1870 0.3551 0.244 5 1.242 8 0.5184 -0.1313 0.8557 0.724 4
Secondary industry 11 3.0335 0.4599 0.7581 0.6707 2.6484 0.2652 0.0402 2.3430 2.3832
Tertiary industry 12 3.598 9 0.7271 0.5270 -0.1129 2.2800 2.3030 0.4652 -0.4883 -0.0230
Tongwei County  Primary industry 13 3.3559 0.3957 -0.0408 -0.1514 -0.1532 0.3712 0.0438 -0.5681 -0.5244
Secondary industry 14 2.1722 -1.0101 -0.2740 -0.3614 -0.3184 0.1899 -0.0883 -0.4200 -0.5083
Tertiary industry 15 2.5770 0.614 5 0.2161 -0.4238 0.6896 1.649 1 0.3932 -1.3526 -0.959 4
Zhang County Primary industry 16 1.6153 0.6191 -0.1082 -0.2188 -0.2417 0.1787 0.0685 -0.4888 -0.4203
Secondary industry 17 1.0455 -0.4447 -0.6004 -0.6878 -0.3608 0.0914 -0.0389 -0.4133 -0.4522
Tertiary industry 18 1.2404 -0.1745 0.7446 0.1047 0.7937 0.7938 -0.1116 0.1116 0.0109
Min County Primary industry 19 2.9620 0.6149 0.0107 -0.0999 0.0382 0.3276 0.0680 -0.3574 -0.2894
Secondary industry 20 1.9172 -0.0674 0.0039 -0.0835 0.0072 0.1676 -0.0059 -0.1545 -0.1604
Tertiary industry 21 2.2745 -0.5474 0.7145 0.0746 1.234 0 1.4555 -0.3503 0.1289 -0.221 4

If b, —b'; >0, corresponding location quotient is greater
than 1, belonging to the sunrise industry sector with abundant
earnings. If b;, —b'; <0, proportion of industrial sector is lower

than the average level of Dingxi City, belonging to the deficit in-
dustry sector. According to Table 2, we have.
(1) Both secondary and tertiary industries in Anding be-
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long to the sunrise industry sector with abundant earnings;
while the primary industry belongs to deficit industry sector. Ac-
cording to the increment G, and shift component S;, tertiary in-
dustry takes the top place. According to the competitiveness
shift component D;, both secondary and tertiary industries are
at the forefront. Therefore, tertiary industry is the leading in-
dustry in Anding and secondary industry is the key industry.

(2) Secondary industry in Linyao County is the sunrise in-
dustry sector with abundant earnings. Both primary and tertiary
industries belong to deficit industry sector. According to the in-
crement G;, both primary and tertiary industries are at the fore-
front. According to the shift component S;, tertiary industry
takes the first place. According to the competitiveness shift
component D;, secondary industry takes the first place. There-
fore, secondary industry is the leading industry in Linyao Coun-
ty and primary industry is the key industry.

(8) Primary industry in Weiyuan County is the sunrise in-
dustry sector with abundant earnings; while secondary industry
belongs to deficit industry sector. According to the increment
G;, both primary and tertiary industries are at the forefront. Ac-
cording to the shift component S;, both secondary and tertiary
industries lag behind. According to the competitiveness shift
component D;, primary industry takes the top place. There-
fore, primary industry is the leading industry in We iyuan Coun-
ty, but it lacks the growth potential. Tertiary industry is the key
industry.

(4) The three industries in Longxi County belong to the
sunrise industry sector with abundant earnings. According to
the increment G, all the primary, secondary and tertiary indus-
tries are at the forefront. According to the shift component S,
secondary industry takes the top place. According the competi-
tiveness shift component D;, both primary and secondary in-
dustries are at the forefront. Therefore, secondary industry is
the leading industry in Longxi County; and primary industry is
the key industry.

(5) Both primary and tertiary industries in Tongwei County
are the sunrise industry sector with abundant earnings; while
secondary industry belongs to deficit industry sector. According
to the G;, S;and D;, all the three industries lag behind. There-
fore, primary industry is the leading industry in Tongwei Coun-
ty; and secondary industry is the key industry, which both lack
the competitive advantage.

(6) Primary industry in Zhang County belongs to the sun-
rise industry sector with abundant earnings; while both second-
ary and tertiary industries are deficit industry sector. According
to the G;, S;and D;, all the three industries lag behind. There-
fore, primary industry is the leading industry in Zhang County;
and secondary industry is the key industry, which both lack the
competitive advantage.

(7) Primary industry in Min County belongs to the sunrise
industry sector with abundant earnings; and both secondary
and tertiary industries are deficit industry sector. According to
the increment G;, all the three industries lag behind. According
to the shift component S;, all the three industries are in the
middle. According the competitiveness shift component D;, pri-

i

mary and tertiary industries are at the forefront. Therefore, pri-
mary industry is the leading industry in Min County; and sec-
ondary industry is the key industry.
2.2 Location Quotient Analysis Growth advantage of each
industry S; is taken as the horizontal axis; and share compo-
nent N; is taken as the longitudinal axis, so as to establish a di-
agram of sector advantage analysis. Fig.1 shows that sector 1
includes the secondary and tertiary industries in Anding, the
primary and secondary industries in Linyao, the primary indus-
try in Weiyuan, the primary and secondary industries in Longxi.
Sector 1 is a growth advantage sector. And sector growth ad-
vantage has greater contribution to sector total increment than
the share component. Tertiary industry in Zhang County be-
longs to sector 2, which is a growth advantage sector, but has
smaller contribution to total increment than the share compo-
nent. Sector 4 includes the secondary industry in Weiyuan, the
primary, secondary and tertiary industries in Tongwei, the pri-
mary and secondary industries in Zhang County, and the pri-
mary and secondary industries in Min County, which is a
growth sector having no advantages. And its position is on the
decline.

A diagram of sector shift component is established ( Fig.
2) by taking the competitiveness shift component D; as the hor-
izontal axis and the structural shift component P, as the longitu-
dinal axis. Fig. 2 illustrates that the sector 1 includes the sec-
ondary industry in Anding District, the secondary industry in
Lintao, the primary industry in Weiyuan, and the secondary in-
dustry in Longxi, which have relatively good industrial base and
strong competitive strength. Tertiary industry in Anding is loca-
ted at the sector 3, which has poor industrial base but fast de-
velopment speed. Sector 4 includes the tertiary industry in
Weiyuan, the tertiary industry in Longxi, the primary and tertia-
ry industries in Tongwei, the primary industry in Zhang County,
and the primary industry in Min County, which have relatively
good industrial base, but its influence on economic structure is
in a downward trend. Sector 5 includes the primary industry in
Anding, the tertiary industry in Lintao, the secondary industry in
Weiyuan, the secondary industry in Tongwei, and the primary
industry in Zhang County, which have relatively good industrial
base but poor competitive strength. The primary industry in
Lintao, the primary industry in Longxi, the tertiary industry in
Zhang County, and the tertiary industry in Min County are loca-
ted at the sectors 7 and 8, which have poor structure and lack
the competitive strength.

3 Countermeasures and suggestions

3.1 Increasing input in characteristic agriculture; promo-
ting the development of primary industry Developing char-
acteristic agriculture has greatly promoted the economic devel-
opment in Dingxi City. The key is to develop planting industry,
mainly the potato, traditional Chinese medicinal materials, for-
age livestock, and plateau summer vegetable. Taking Anding,
Weiyuan, Lintao, Min County as the key regions, planting in-
dustry of potato is developed. Taking Min County as the cen-
ter, planting industry of traditional Chinese medicinal materials
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Fig.1 Advantage analysis of the sectors in counties (dis-
tricts) in Dingxi City
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Fig.2 Shift component of the sectors in counties ( dis-
tricts) in Dingxi City

is promoted in Anding, Longxi, Weiyuan and other counties
and districts. Development of forage livestock is paid special at-
tention in the counties and districts, such as Anding, Tongwei,
Weiyuan and Zhang County. Development of the characteristic
agriculture mentioned above should be based on the provincial
market and the markets outside the province, improve the
product competitiveness, and promote the agricultural efficiency
and the rural economic development.
3.2 Speeding up the construction of large and medium-
sized industrial enterprises; promoting the development of
secondary industry Government should break through green
barriers, carry out green upgrading of products, take the ad-
justment of industrial structure and the optimization of industrial
allocation as the core, support the four industries of agriculture
byproducts processing, biological medicine, mineral exploita-
tion and processing, and machinery manufacturing, and adopt
the clean production technology, recycling technology, clean
energy and renewable energy technology, energy and water
saving technology, and no waste or less waste technology to
establish the industrial recycling economy system, and to pro-
mote the development of secondary industry.

Relying on the leading enterprises of Dingxi Shufeng Com-
pany, Longxi Qingji Company, Lintao Tengsheng Company,

the three counties of Anding, Longxi and Lintao should vigor-
ously develop the deep processing of potato. By the support of
Gansu Fuzheng Pharmaceutical Sci & Tech Co., Ltd., the
Longyuan Zhongtian Pharmaceutical Co. , Ltd. , the Gansu Jin-
ling Pharmaceutical Co., Ltd, the Gansu Zhongyou Pharma-
ceutical Co. , Ltd. , and the Minhai Pharmaceutical Co. , Ltd. ,
Longxi and Min County should develop biomedical industry.
Taking fine chemical products as the final goods, Zhang County
should develop large-scale exploitation and processing of chlor-
alkali, sodium carbonate, sodium chlorate and other minerals
based on the abundant bitterns resources. Anding, Longxi and
Lintao should develop machinery manufacturing by relying on
the Gansu Huateng Oil Machinery Manufacturing Co. , Lid.,
Gansu Taohe Tractor Manufacturing Co., Ltd., Dingxi Gao-
giang Bolt Co. , Ltd. , Gansu Dingxi Crane Factory, and Weihe
Fuli Manufacturing & Repairing Co. , Ltd..

3.3 Strengthening the comprehensive environmental re-
habilitation; actively developing the tertiary industry Gov-
ernment should actively develop the rich natural and cultural
tourism resources, establish the industrial pattern of ecotour-
ism, red tourism and cultural tourism, strengthen comprehen-
sive environmental control in tourism sites, and realize the sus-
tainable development of tourism. At the same time, govern-
ment should also develop green logistics and specialized mar-
ket, decrease the transportation costs of products and raw ma-
terials, reduce the repeated construction, realize the zero in-
ventory of enterprises, design and construct the circulation
channel of e-commerce, optimize the distribution center, and
form a logistics center with rational asset structure, technologi-
cal structure and labor structure, which has the characteristics
of regional industry.
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