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Abstract

Abstract

Introduction

The formation and development of Megalopolis Sphere is the
demonstration of worldwide urbanization after World War II, the in-
evitable result of the assemblage of population, capital, material, tech-
nology and information under the circumstances of modern transporta-
tion and communication, also the inevitable trend of urbanization de-
velopment against the background of world economy globalization and
regional economy incorporation. International Megalopolis Sphere
plays the role of hinge in the development of national and world econo-
my, is an important link between economy both at home and abroad,
and an incubator, which results in new technology and conception,
with powerful international radiant ability and ficld effect. Therefore,
the key point confronted with China after the entry into WTO is to
foster and form many Megalopolis Spheres that can lead to stable eco-
nomic growth as quickly as possible to strengthen China’s competition
in the global market.

The Yangtze River Delta, Zhejiang River Delta and the area of
Beijing, Tianjin, Hebei province around the Bohai Sea, are the most
important areas in China with the highest economic growth and density
of cities. Among them, the Yangtze River Delta is most likely to be
the 6 largest International megalopolis Sphere. Composed of 15 cities
from Shanghai, Jiangsu and Zhejiang, the Yangtze River Delta covers

99610 square kilometers, accounting for 1.05% in the country; has
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the population of 74,480,000, accounting for 6. 1% . However, its
total output value makes up 20 % of the nation. The 15 adjacent cities
are closely related to each other with similar culture and integrated e-
conomy. But the different administrative demarcation in these cities
hinders the natural economic, social, and cultural contact among
them. Each doing things in its own way, market division and local
protectionism handicap the free flow of economic resources and regional
cooperation. So, the only choice at the present economic development
stage is to determine the function of the Yangtze River Delta and form
an International Megalopolis Sphere pattern with reasonable division of
labor and mutual advantages supplement according to the basic theory
of International Megalopolis Sphere, referring to the evolutionary pro-
cess and function orientation of the famous International megalopolis
Spheres at present.

Multiplier Theory, put forward by Kenneth, a famous economist,
is an important tool to analyze economic functioning. It arises from the
relations between different regions and departments in the national e-
conomy. Its developing process can be regarded as a limitless chain re-
action. e.g. Investment in one economic department can increase not
only its demand but also the income and investment in other depart-
ments. The earnings can be put into use of consumption of production
and living, then changed into workers’ income in other regions. This
cycle goes on. The increased investment reinforces the multiple in-
crease in income and consumption, thus stimulates production and in-
creases employment. With the help of Kenneth’s Multiplier Theory,
we can further apply it to international metropolitan multiplier effect.
Here it means: Through the reasonable orientation of all members
(cities) in the Megalopolis Sphere on the basis of mutual advantages

supplement, we can optimize the industrial structure and location, in-
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crease the ratio of input to output. Based on the above conception, this
paper puts forward systems dynamics model of International megalopo-
lis Sphere’ s multiplier effect. Through the adjustment of industrial
structure and comparison between different plans, with the purpose of
optimizing systematic function by means of adjusting systematic struc-
ture, we can compare and analyze the concluded choices. It indicates
that without the increase of capital, the total output value of the
Megalopolis Sphere can increase by more than 100 % because of the in-
terrelation and interaction between different regions and industries on
condition that the structure and location are optimized. Thus it proves
that multiplier effect plays an important role in the structure adjust-

ment of Megalopolis Sphere.

The Systems Dynamics Model of International Megalopolis
Sphere’s Multiplier Effect

Megalopolis Sphere economics system is a big, complicated one.
Different industrial departments, production and consumption, supply
and cost, restrict each other and interact as both cause and cffect. The
essence of multiplier effect is the chain reaction to the total demands
stimulating effect. Through the technical link between input and out-
put and other relevant mechanism in the economic system leading to
demand, the multiple increase in national economy can be formed,
which is the so called multiplier effect. This chapter, trying to apply
systems dynamics, a dynamic mutational approach, from the internal
structure of national economic development, through simulating dy-
namically the input and output chain of all industries in the Interna-
tional megalopolis Sphere, can conclude the multiplier relations be-
tween input and output in the International megalopolis Sphere, from

which we can analyze the economic interest as a result of adjusting in-
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dustrial structure.

The Systematic Functional Feedback of International

Megalopolis Sphere’ s Multiplier Effect

The International megalopolis Sphere’ s multiplier effect system
consists of population, industry and investment modules. By compar-
ing and analyzing the multiple plans, adjusting and optimizing the in-
dustrial structure in the Megalopolis Sphere, with the premise of un-
changed even decreased investment, we can increase the regional total
output value and raise the ratio of input to output of the national econo-
my in the whole Megalopolis Sphere, thus form the International
megalopolis Sphere’s multiplier effect.

See Figure 2-1:

primary industry

teryiary industry

investmert
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population

Figure 2-1
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The Main Feedback Formulas of the Model

Based on the above figure, we can set up its modecl of the Yangtze
River Delta. The research period is from 2000 to 2020, with the data
of 2000 as its initiative. With the characteristics of magnitude and
complexity, this model has 600 accumulating variable, 600 velocity
variable and 1350 assistant variable. The initiative data is as much as
1000. The main formulas are as follows:

1) Population module

The same year’s city(I) population (POP(1)) = last year’s city
(I) population + naturally growing population (POPR (1)) + me-
chanically growing population (POPD (1)) City (1) naturally growing
population(POPR (1)) = city (1) population (POP (1)) * natural
growth rate (POPC(1))

City(I) mechanically growing population (POPD (1)) = city (1)
population (POP(1)) * mechanical growth rate(POPD(1))

The Yangtze River Delta’ s population = Scity (1) population
(POP(D)) (1=1,2,-+,15)

2) The primary industry module

The same year’s city(I) primary industry added value(PI (1)) =
last year’s city(1) primary industry added value(PI (1)) * [1+ the
growth rate of the primary industry(PIR(1)) ]

Each city’s growth rate of the primary industry depends on its de-
velopment trend of farming, forestry, animal husbandry and fishery.

The Yangtze River Delta’s added value of the primary industry
(PI) = Zcity(1) added value of the primary industry (PI(I)) (1=1,2,
e, 15)

3) The second industry module

D Industry

City(I) added industrial value is made up of added value of all

eescs s 00— 5
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trades:

City(I) added industrial value (IND(I)) =Z2Xi (i= 1,2,3,-,
34)

Added value of all trades (Xi) = total output value of all trades *
growth rateThe same year’s total output value = last year’s total out-
put value * (1+ growth rate)

According to the principle of giving priority to the development of
superior trade, the development speed can be adjusted.

@ Construction industry

The same year’ s city (I) added value of construction industry
(CON(I)) = last year’s city(I) added value of construction industry
(CON(I)) * [ 1+ growth rate of added value of construction industry
(CONR(I)) ]

The growth rate of added value of construction industry (CONR
(1)) depends on each city’s development pattern.

@ The added value of the second industry

City(1) added value of the second industry (SI(I1)) = city (1)
added value of industry (IND(I)) + city(I) added value of construc-
tion industry(CON(I))

The Yangtze River Delta’ s added value of the second industry
(SI) =Scity (I) added value of the second industry (SI (I)) (I=1,2
0, 15)

4) The tertiary industry module

The same year’s city(I) added value of the tertiary industry (TI
(1)) = last year’s city(I) added value of the tertiary industry (TI(I))
% [1+ growth rate of the tertiary industry (TIR(I))]

The growth of the tertiary industry depends on each city’s devel-
opment these years and its functional orientation of the Megalopolis

Sphere.
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The Yangtze River Delta’ s added value of the tertiary industry
(PI) = Zcity (1) added value of the tertiary industry (TI (I)) (I=1,
2-,15)

5) Regional total output value module

City(I) GDP (GDP(I)) = city(I) added value of the primary in-
dustry (PI(I)) + city(I) added value of the second industry (SI(I))
+ city(1) added value of the tertiary industry (TI(I))

The Yangtze River Delta’s GDP = ZCity (1) GDP (GDP (I)) (I
=1,2-,15)

6) Investment of fixed assets module

The same year’s city (1) investment of fixed assets (IFA(I)) =
last year’ s city (1) investment of fixed assets (IFA(I)) * [1 +
growth rate of the investment of fixed assets(IFAR(I))]

Growth rate of the investment of fixed assets (IFAR (1)) is
closely related with the growth rate of the primary, second and tertiary
industry, which can be indicated by:

Growth rate of the investment of fixed assets (IFAR (1)) = the
growth rate of the primary industry (PIR (I)) * oj+ the growth rate
of the second industry (SIR (1)) * Bj+ the growth rate of the tertiary
industry (TIR (1)) * ¥j among them, parameterqj, B8j, ¥j are differ-
ent in different cities and can be found from previous data.

The Yangtze River Delta’s investment of fixed assets (IFAR) =
Pcity (I) investment of fixed assets (IFAR (1)) (I=1,2,---,15)

7) Multiplier module

Metropolitan multiplies _ (GDP/IFAR) 233

(MULT) (GDP/IFAR) 1

Predicted Effect of the Model

Based on the systems dynamics model of the Yangtze River Delta

International megalopolis Sphere’ s multiplier effect, we can get the
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predicted numbers of different targets, such as GDP of the primary,
second and tertiary industry, investment of fixed assets, in the 15
cities in the Yangtze River Delta from 2000 to 2020.

By simulating the present trend, optimizing the industrial struc-
ture and predicting the ideal pattern, we can have three plans, i.e.
plan of maintaining the status quo, plan of optimizing structure, ideal
plan. They can be concretely explained as follows:

Predicting population and added value of the primary industry

Athough population is related to adjustment of the industrial
structure, it has little profound on the population of a city, especially
the total population of the Yangtze River Delta. Therefore, when pre-
dicting the total population, we omit the influential factor of adjust-
ment of industrial structure and use the same predicted population.
Similarly, because the primary industry accounts for relatively small in
the total output value (only 6.6 % at present), and with little room to
adjust, it will keep going down in GDP. So, we take the second and
tertiary industry into account when considering the adjustment of in-
ternal structure.

1) The predicted population

The natural growth of population in the Yangtze River Delta is
low, it is even negative number in Shanghai, Nanjing, Suzhou and
Wuxi. The natural growth rate of other cities is below 3 %o, while it is
about 1%o for the whole area. In the next five years, it will remain
negative increase. The mechanical growth rate now is 7% to 9 %,
with further increase in future. According to the predicting effect of
the model, the total number of the population in the Yangtze River
Delta will increase from 84,583,600 in 2000 to 106,253,600 in 2020,
with the growth rate of 11. 5% per year. In 2000, it accounted for
6.5% of the nation, but will increase to 6.8% in 2010 and 7.16%

8
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in 2020.

2) The predicted effect of added value of the primary industry

By predicting and analyzing the development trend of the internal
structure in the primary industry, we can get the growth rate of the
primary industry in the cities of the Yangtze River Delta from 2000 to
2020, from which we can predict the development of the primary in-
dustry in the 15 cities. The added value of the primary industry in the
Yangtze River Delta will increase from 103.725 billion RMB in 2000
to 269. 187 billion RMB, with the growth rate of 4.8 % per year.

The three plans to optimize the economic structure in the Yangtze
River Delta

1) The first plan (to maintain the status quo)

With the premise of each city developing in terms of its present
pattern without considering the functional conformity of the Megalopo-
lis Sphere, we need not change any paramcter, so the growth rate of
all industries(the primary, second, and tertiary) and 35 trades of the
industry can be found from the previous data and their development
trend.

Here is the conclusion: the GDP of the Yangtze River Delta will
amount to 15730. 8 billion RMB, 10 times as much as that of 2000
(1559.631 billion RMB), with the growth rate of 12.2% per year;
per capita GDP will be 148,000 RMRB, equal to 18,000 $ , 8 times
the amount of 2000(18,440 RMB). The total investment of fixed as-
sets will amount to 5753.056 billion RMB, 12.1 times as much as that
of 2000(473.624 billon RMB), with the growth rate of 13.5% per
year. The proportion of the primary, second and tertiary industry will
change from 6.7:51.2:42.1 to 1.7:54.1:44.2 respectively.

t e et e e 9
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2) The second plan (to optimize the structure)

From this plan we find out the superior industry in each city of
the Yangtze River Delta. All the trades of industry in Shanghai have
no distinct increasing and competing advantages, so it will pay atten-
tion to the tertiary industry, some backbone trades of the second in-
dustry, such as, car, electronic information equipment, power station
complete sets of equipment, refined oil chemical, iron and steel, elec-
trical appliance. Nanjing, Hangzhou, as capital cities, will give priori-
ty to the tertiary industry, while Zhoushan, as the only island city
with abundant tourism resources, also play more emphasis on the ter-
tiary industry. The other cities will make the best use of their advan-
tages to develop the second industry, meanwhile, they will offer more
support to their superior trades.

Here is the conclusion: the GDP of the Yangtze River Delta will
amount to 16415.27 billion RMB, 10.5 times as much as that of 2000
(1559.631 billion RMB), with the growth rate of 12.5% per year;
per capita GDP will be 154,000 RMB, equal to 18,600 $, 8. 38
times the amount of 2000 (18,440 RMB). The total investment of
fixed assets will amount to 5574. 620 billion RMB, 11. 77times as
much as that of 2000(473.624 billon RMB), with the growth rate of
13% per year. The proportion of the primary, second and tertiary in-
dustry will change from 6.7:51.2:42.1 to 1.6: 55.9:42.5 respec-
tively.

3) The third plan(the ideal plan)

Based on the second plan, according to the requirement to build
the Yangtze River Delta International megalopolis Sphere, each city’s
orientation in this circle will determine its development pattern, which
is called ideal by the author. Here is the predicted effect:

The GDP of the Yangtze River Delta will amount to 16611. 46
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billion RMB, 10. 65 times as much as that of 2000(1559. 631 billion
RMB), with the growth rate of 12.6% per year; per capita GDP will
be 155,300 RMB, equal to 18,700 $, 8.42 times the amount of
2000(18,440 RMB). The total investment of fixed assets will amount
to 5341. 97 billion RMB, 11. 28times as much as that of 2000
(473.624 billon RMB), with the growth rate of 12. 7% per year.
The proportion of the primary, second and tertiary industry will
change from 6.7:51.2:42.1 to 1.6:56.2:42.2 respectively. Analysis
of the Yangtze River Delta Megalopolis Sphere’s multiplier effect

The Yangtze River Delta international megalopolis sphere’s mul-
tiplier effect

According to the definition: Metropolitan multiplier

(GDP/IFAR)2;3
(GDP/IFAR)1

Considering each city’ s orientation and industrial pattern in the

(MULT) =

Yangtze River Delta from the view of the whole International mega-
lopolis Sphere, we can get the multiplier 1. 08 when comparing the
second plan to the first, while 1.14 when comparing the third plan to
the first.

That means if choosing the second plan, the total input( the total
investment of fixed assets) can be saved 178. 436 billion RMB in
2020, while the output(the total regional output value) will increase
684.47 RMB. If the third plan is put into effect, the total input( the
total investment of fixed assets) can be saved 411.086 billion RMB in
2020, while the output(the total regional output value) will increase
880.68 RMB. So, if the industrial structures in the 15 cities are ad-
justed and optimized on the principle of conception of International
megalopolis Sphere, we can attain as much output as we can with as

little of input. The better the structures are optimized, the more ratio
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of output to input.

The status of the Yangtze River Delta in China in 2020

With the fast economic and social development, especially after
the real International megalopolis Sphere is formed, the Yangtze River
Delta, with mutual advantages supplement and reasonable industrial
pattern, will play a more and more important role in the country. Ac-
cording to the predicted effect, the proportion of GDP in the 15 cities
in the Yangtze River will increase from 17.7% in 2000 to 36% in
2020. Per capita GDP will increase from 18,400 RMB in 2000 to
150,000 RMB, about 5 times the average of the country. See Figure
3-1.

2020

The first plan | The second plan | The third plan
Proportion of GDP in the 7.7 35 36.4 36.8
country (%)
.Proportxon of population 6.68 7.16 7.16 7.16
in the country (% )
Per capita (country, ten
thousand RMRB) 0.7 2.8 3 3.1
Per capita (the Yangtze
River Delta, ten thou-| 1.84 14.8 15.45 15.53
sand RMB)

The comparison of city structure development in the cities of the
Yangtze River Delta in 2020 (on the basis of the ideal plan)

(D In terms of the economic gross, the GDP of Shanghai amounts
to 4307. 06 billon RMB, accounting for 25% of the total amount in
The Yangtze River Delta. The cities whose GDP are over 1000 Billion
RMB are Suzhou, Hangzhou, Ningbo, Wuxi, and Nanjing. Except
Huzhou and Zhoushan, the GDP of other cities are more than 500 bil-
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