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ABSTRACT: This paper explores how location could affect economic growth and it has always been omitted in c-
conomic analysis. Geographic factors can affect economic activities. Three mechanisms of location affecting eco-
nomic growth have been studied: consumption, production and migration. The initial superior location will take
such advantages as lower transport costs and lower price level, so it could have higher consumption utility, higher
productivity, and attract more human capital, then lead higher growth. Those regions with the superior location will
have higher utility due to more product varities and the comparative lower price, and higher wage due to the produc-
tion technology, and it would attract more individuals with higher human capital to move to this location. It is a kind
of agglomeration, meaning the superior location will hold more advantages and higher growth rate, otherwise those
locations with poor geographic factor will be even worse. Based on Chinese provincial economic growth experi-
ences of these years, this paper does some empirical analysis by regressing on some variables including the geo-
graphic ones. In this paper, the dummy variables and population density are used to measure the location factor. And

we find evidences supporting the view that dominant locations such as coastal areas grow faster,

on the contrary,

middle and western provinces grow slower. Location does affect economic growth.
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1 INTRODUCTION

Unlike time, which has been prevailed in economic
analysis as a way of dynamic analysis, location and
space have not yet been put into the mainstream eco-
nomic analysis. The economists, like MASHALL, had
already realized this shortcoming, and believed that
geographic factors significantly influence the econom-
ic activities. But till now the clear shortcoming is not
well removed, which is mainly due to the inner diffi-
culty of setting the geographic factors into economic
analysis. And many economists interested in that have
made great efforts. Paul KRUGMAN is the best one
who is trying to introduce location and space into eco-
nomics, he believed that it will be the final frontier of
economics (KRUGMAN, 1998), and his aim is to
make out the subject of economic geography as part of
mainstream economics. Since then this field has at-
tracted many researchers: KONRAD er ol. (2002)
studied the residual choice of siblings and the location
of family in the economic framework; DONALD and
WEINSTEIN (2002) were interested in the distribution
of economic activities, and they explored which theory
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of increasing returns, random growth and location
could mostly explain this distribution and the experi-
ence of Japan gave some empirical results; EATON
and KORTUM (2002) tried to relax the assumption
that the country is the same in location and tried to
take geographic factors into the trade theory;
BOSCHMA and LAMBOOY (1999) explained how
the evolutionary economics has been a part of econom-
ic geography, especially keywords such as path depen-
dence, convergence, increasing returns and so on.
Many papers are trying to make out the choice of loca-
tion by different agents. GERSBACH and SCHMUT-
ZLER (1999) explored the location choice of innova-
tion activity by firm; KRUGMAN (1991) studied the
increasing returns in the economic geography and
TROPEANO (2001) believed that information asym-
metry might be a source of location choice.

These efforts are worthy to be made, and they make
the economic analysis more realistic. It is certain that
location affects the economic activities, and now we
are interested in this factor in economic growth. These
kinds of interest are mainly concerned the agglomera-
tion in economic growth, for example, MARTIN and
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OTTAVIANO (2001) believed that growth and ag-
glomeration is self-reinforcing process. And this paper
tries to make out the mechanism that location affects e-
conomic growth by some empirical analysis and data of
Chinese provincial growth including consumption, pro-
duction and human capital.

2 MECHANISM OF LOCATION AFFECTING E-
CONOMIC GROWTH

Agents of households and firms set up the whole eco-
nomic system, if we limit our analysis on closed econo-
my omitting the government and foreign country. And
surely the household as one side they are consumers
and on the other hand they are labor suppliers. And the
firm hires the labor from the households and combines
other inputs as capital to produce the intermediate and
the final goods to earn their profits. And there are two
regions, numbered as 1 and 2 in the model to be devel-
oped in the study. First, different from most studies, we
set the hypothesis that the regions are different in initial
situations, and without generality we set region 1 is su-
perior to region 2. And we are mainly concerned with
the behavior in region 1, and the similar results of re-
gion 2 could be got at the same way.

2.1 Consumer’s Behavior

Following the location framework by KRUGMAN
(1991) and monopolistic competition model by DIXIT
and STIGLITZ (1977), we set up the consumer behav-
ior model. The object of the household behavior is to
maximize his inter-temporal utility (U) with the formu-
la as follows:

U(t)= v xInD(g)+(1- 1 )xInQ(t) (1)
where @(t) is the consumption of the common good
which could be produced in each region and does not
need to be traded, b is the share of expenditures dev-
oted to D(¢), and D(z) is the consumption of composite
goods which consist of a number of different varieties,
as the model of monopoly competition of DIXIT and
STIGLITZ (1977):

n+m

D(ty=[ XD, (1) 2

where n+m is the total number of different varieties
available in the whole economy (one kind of common
good is produced in the two region, and n+m+1 kinds
of goods are in the whole economic system), n is the
number of goods only produced in region 1 and m is
that only in region 2, and o is the elasticity of substi-
tution between varieties. D, (t) is the consumption of
the ith goods.

I-1/0 ]n (o-1
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The total expenditure C(z) equals:
C(0)=Y, PtyxDty+ 3, P ()x(1+d)xD(z)
=1 =1
+P,(t) xQ(1) (3

where P, P, are the production prices of different
goods in regions 1 and 2, and P, is the price of the
common goods; d is the transfer cost between re-
gions, and no transaction costs exist within the same
region, and the time variable ¢ will be omitted if not
confused in the following text. For simplicity, P, ex-
presses the consumption price of the goods produced
in region 2 but also traded and sold in region 1: P=
P +d  (wherej from 1 to m);and then we could de-
note P,=P, as the price of the common goods.

Then the total expenditure could be expressed:

n+m

c= 2 PiDi (4)
=0

The problem for the representative household is to
maximize his total life utility subject to the budget
constraint:

o

J U(C(@))exp(— p xt)dt

=0

Max
C(t)

where p is the time preference.
budget constraint as simple as:

We could set his

&)

w 1S the

a=rxa+w—C
where a is the capital the household owns,

wage, and r is the interest rate. q is the time pattern
of the variable a. From the dynamic optimization by
HAMILTON, the consumption is governed by the fol-
lowing equation:

g=C/C=(r-0)/8 (6)
where g, denotes the growth rate of consumption, and
& is the coefficient of the relative risk aversion. And
from the static optimization:
BUB(UIID, Y=(PyxQ)(P. xD, )=p.
(oU/aD)/(o U/aDJ =(P, xD,.)/(PJx(l+d)xDj )=1-1/c¢

And set P=P,'~"x{ Y, P ="+ 3 P-*}-*® that is the

i=1 =1
price index. And we are interested in that with the
same real wage (w/P), which region will make out
higher utility. From the above we know that due to the
different transaction costs between regions the price is
different except the same kind of goods, and the initial
better region, region 1, which produces more varieties
of goods (n>m) and therefore the consumers in this re-
gion will take less transaction costs, which means the
price index for them is lower and therefore their bud-
get constraint is softer and they could obtain higher u-



106 ZHONG Chun-ping

tility. This 1is the first mechanism that location affects
economic activities. It will affect the behavior of con-
sumers. And it could be made clear from intuition,
since more goods should be transported from the other
places and the price of such goods will be higher and
the consumers have to pay more and gain less utilities.

2.2 Firm's Behavior

Different from the usual economic model where there
are different sectors with different production func-
tions, we just set the production function (F) as simple
as:

Y=F(A, K, L)=AK"L"" (7)
where Y 1is the total output, and A is technology, K is
capital, L is labor, a is the share of capital. We take a
special form of A:

A (t)=exp(Mt+g(H)xt) (8)
where M, expresses the initial situation including the
factors of technological progress, geography and oth-
ers. g(H) is the growth rate of technological process,
where H is the human capital as the endogenous
growth model shows.

The object of firm is to maximize its profits under
the constraint. They will hire labor with different hu-
man capital and rent the capital. In the factor of capital
there is a common capital market where the interest
rate between the two regions arg the same, but as far
as the labor is concerned they are much more compli-
cated and unrealistic to assume that they are the same.
For each location we could solve the interest rate (r)
and wage (w) on average:

w=aF/aL=(1-a JAK°L"*

r=dF/0K=a AK*"'L'"*

But it is clear that since the factor of initial situation
exists, My, which means that region 1 is better and may
produce more efficiently, and therefore the unit output
is higher and it could give higher wage level. If noth-
ing has been changed, such trend will be persisted. But
the question is whether it could sustain? Therefore we
should make out the behavior of labor markets be-
tween the regions.

2.3 Migrant’'s Behavior

Surely households could make their choice between re-
gions but migration is not free lunch but with costs and
it is not easy and equal for all.

The general motivation for migration is that people
will be better off while in the better region, but the
other motivation is much stronger: the wage differ-
ences between regions. Seldom could we see that the
wages in different regions are the same whatever the

nominal or real one. This could be explained in the
production function as the factor of M, .

For a higher wage and higher utility, under the as-
sumed surroundings as usual economic settings of free
entry, all the household will move to the better region.
It is not a easy job to simulate the behavior of migrant
which is something similar as the search and match
process in the labor markets, and these behavior could
be just extended by the search and match between dif-
ferent locations. But the locations are not the same and
the individuals who search job are also different in
characters. Here just assume that the job secker is the
migrant, and as we could know that the individuals
who are in the initial poor location will intend to mi-
grate. What we are interested in is which level of loca-
tion the individual could migrate to.

Suppose the individual with the human capital A, in
the initial poor location firstly has the job mn the prima-
ry location with the wage w.. The probability for him
to get the new job in the better location is Pr(h,), whe-
re h, is his own human capital, and Pr(h,) is increasing
with h,. In the new location if he could get the job then
his wage will be w,, which is higher than w,. But such
a migration will take the cost of z. This agent's choice
value (V) could be that:

V (ws(t))=max(ws(t), Pr(h(t))xw (t)-z) N
then the Bellman Equation is:
V(t)=max {w,(t)/(1-p ), -C(t)+ P xPr(h(1))
xw, (tY/ (1= p Y+(1-Pr(h (1)) PV (+])} (10)

We could see that one with high human capital have
the higher probability of getting the job opportunity
and then the probability of migrant will be higher too.

Then the initial better location will attract more indi-
viduals with higher human capital and this in tum will
improve the technological progress and accelerate eco-
nomic growth rate.

2.4 Some Equilibrium Results
To determine the equilibrium, we have to compare the
locations in different markets. One is certain that the
interest rate must be equal in the capital market. If the
interest rate is different, the capital will move to the
location with higher return. The capital market as we
observe is almost completely mobile in most of the
system (within a nation or around the world), therefore
the interest rate should be equal: r=r"

r=0F/ol=4 a K*7'L""

r'=9F'/aK'=A"a ‘"KL
where * denotes the variable of the poor location in c-
quilibrium.

For the labor market it is usually assumed that the
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real wages between locations might be equal, thercfore
we have:
w/P=aF/al=(1-a)ytKN" "
w/P=aF ol =(1-a ) 4'K " L~

But we should be careful of such equilibrium condi-
tions for the labor markets between locations, for the
labor markets are further from completeness than that
of capital market.

Then we could see that the location with advantage
will have higher growth rate due to the higher human
capital.

Therefore, three mechanisms are possible for the
superior location to take a persistent higher growth
rate: consumption optimization between regions, pro-
duction profits and migration selection of individuals
with high human capital. And it is duc to the initial
conditions, which are from the transter costs, and they
are because of the location and geography.

3 DATA AND EMPIRICAL RESULTS

Now we will verity whether location does influence
the economic growth as hypothesized. The samples we
choose are Chinese provinces and regions, whose
growth rates have been rather different. To measure
the location we just use the dummy variable. The
coastal regions in China are commonly believed to be
the better location, partly due to the natural character
such as the costless water and more rain, and partly
due to the nearer to the foreign markets, so we set
them to be 1 in the location variable, including Bei-
jing, Tianjin, Liaoning, Heilongjiang, Shandong,
Shanghai, Jiangsu, Zhejiang, Fujian, Guangdong and
Hainan. The inner provinces, usually thought to be in
a disadvantage location, are set to be 0.

Another variable about the geographic character, al-
ways omitted in economic analysis, is the area of the
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region. And in this paper we try to do some researches
about this variable. The area of one region contains
some of the information about the total scale. In eco-
nomic analysis, economic scale is not the same as the
area, and all provinces are not the same size in area.
Therefore, the economic scale, which is always denoted
by GDP, is not proper to measure the scale. We could
sce that area of different provinces is different. The
largest one, Xinjiang, has the area of 1660.4km* and
the smallest one, Shanghat, just has that of 6.3405km".

To measure the scale of regions we select these vari-
ables: gross domestic product (GP), total population
(POP). And trade (Trade) (import and export) is cho-
sen as the control variables to measure its openness.
To cnlarge the observation we extend the observation
years trom 1998 to 2001 and then get 124 samples.
As we have showed in the variable of area (AR), the
scale of economy is rather largely different: Guang-
dong Province has the largest scale of economy and
Tibet has the smallest one. The same phenomenon
could be found in population variable. If the GDP and
population variables are known we could have the
variable of GDP per capita, which is to measure the e-
conomic efficiency per capita. And the similar vari-
ables are able to get: GDP/area (GA), which is divid-
ing GDP by the AR, to measure the output as GDP
from per unit of area; population /area (PA), which
comes from dividing the total population by the area to
measure the population density. And GDP per capita
(PG) could also be obtained by dividing GDP by popu-
lation, and the growth rate (g) of PG could also be di-
rectly got in the data sets. As we have proposed that
the differences in most variables among locations are
quite large which could be seen not only from the dif-
ference from maximum and minimum value but also
from the standard deviation, skewness and kurtosis co-
efficient (Table ).

Table 1 Summary and descriptive statistics of data

GDP PG '
Mean 3016.33 0.7903903 9.1000
S.D. 2393.64 0.5190270 1.2028
Max 10647.71 0.5190270 12.8000
Min 91.18 0.2301476 5.1000
Skcwncss 1.154799 2.1574400 -0.0070
Kurtosis 3.865987 8.2034190 4.0940

POP AR GA P4
4037 310.1 47.97 35.898
2587 382.9 121.63 44378
9555 loot.4 780.83 364.017

252 6.3 0.07 0.208
0.45025 2203117 4.7684 3.46975
226271 7.147935 25.9033 16.92323

Sources: China Statistical Yearbook, 1998, 1999, 2000, 2001

To measure the growth rate we denoted the variable
g as the economic growth rate, calculated at compara-
ble prices, unlike the scale variable GDP. At the same
time, difterent locations have different growth rates.

What we intend to make out is whether the location
variable affects the economic growth and as a result of
long-term growth, the development of locations is rela-
ted to the location or not. In the simple correlation
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analysis most of the variables mentioned above are
significantly positively correlated with the dummy
variable location. Among them, PG is mostly significant
and the Trade follows, but two variables are negatively
correlated, one is total population but not significantly,
and the other is the scale of geography, AR with signif-
icant correlation. But the variable generated from these
two variables, P4, is positive significantly correlated
with location.

While running panel data analysis we could firstly
simply regress the development level and the location,
the dependent variable is the natural log of GDP and the
independent variable is just Location, but different
methods are employed: random effect, fix effect, robust
and maximum likelihood estimation. Most of the empir-
ical analysis show that the results from random effect
are similar as that of robust and maximum likelihood
estimation, while fix effect always shows that variable
Location is dropped, whose reason may be that Location
is related to some variables, which are some kinds of
the provincial indexes. As in the InGDP regression
(Table 2), location could be significantly explained by
the variable of Location, while adding the variable of
population density, both of these geographic variables
are significant in explaining the economic scale.

Table 2 Regression results (dependent variable: InGDP)

Variable Coeflicient P value Standard error
Constant 7.2891160 32.67 0.2231390
7.0898190 31.36 0.2260578
Location 0.8442888 2.35 0.3586460
0.4555782 1.24 0.3685730
PA B - -
0.0097433 3.56 0.0027391

Then we try to explain the GDP per capita. First, just
the variable of location is entered, and we could see
that location is significant in explaining. Second, we
add another variable of population density, and it
shows that both of these variables of geography are
significant and the power of explaining is improving.
Finally, we add the variable of economic system, and
the variable we choose s Trade, which is always thou-
ght to be the important factor in China's economic
growth. The result shows that the significance of the
geographic variables is decreasing to 15% level. And
the variable of Trade is significant in the equation
(Table 3). The reason is partly due to that the trade is
correlated with the location.

As we turn to the growth rate, the dummy variable
location shows its power in explaining the growth rate
significantly (Table 4). And adding another variable,
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Table 3 Regression results (dependent variable: InPG)

Variable Coefficient Pvalue Standard error
Constant -0.7156606 -9.91 0.072228]
-0.8247047 -14.44 0.0571146
-3.8447120 -12.49 0.3078442
Location 0.8465434 7.29 0.1160904
0.6338628 6.70 0.0945453
0.1609704 1.49 0.1080362
P4 _ - _
0.0053310 533 0.0010010
0.0016290 1.55 0.0010510
InTrade _ - _
0.2603957 9.99 0.0260639

Table 4 Regression results (dependent variable: g)

Variable Coefficient Pvaluc Standard error
Constant 8.6828940 46.10 0.1883549
8.7387110 25.63 0.3409670
7.9090630 4.79 1.6519940
Location 1.0775220 3.56 0.3027381
1.1090410 3.16 0.3513293
0.7166432 1.66 0.4304925
PA _ _ _
-0.0234318 -0.20 0.1173362
0.0057481 1.42 0.0040586
InTrade _ — _
0.0552005 0.39 0.1408100

population density, the significance is decreasing but
still significant at 2% and the whole equation ex-
plained power is increasing. And then adding the vari-
able of trade, it is surprising that this variable lost its
significance, just significant at 70%, but the signifi-
cance of the location is still at 10%.

It is clear that there is a strong relationship between
the economic activity and the population activity. The
reason is that in the coastal regions the development is
far beyond the other regions, at the same time, more
people intend to take their job in these regions but these
provinces just account for small part of the areas in Chi-
na. The economic activity almost concentrated on these
regions by the advantage of reform and openness and
good location near to the foreign markets. The most evi-
dent case is Guangdong Province, which is now one of
the richest provinces. Guangdong has the natural advan-
tage in location nearest to Hong Kong, and when China
firstly decided to take the policy of reform and openness
step by step, the central government took the experi-
ments by setting the economic special zones, and four
of five zones have been set in Guangdong Province
(Hainan Province as a province has been separated de-
pendently). And at that time these zones had taken the
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advantage of these policy compared with the strict poli-
cies in other regions in China. Among these five eco-
nomic special zones, Shenzhen is a special case,
which is just next to Hong Kong. It is quite fit for our
analysis: it has taken the soft policy granted by the
government and then it took the most advantage of the
policy as a window open to outside, as a result it grows
rapidly from a town to a modern city which is among
the few most competitive cities as well as Beijing, capi-
tal of China, and Shanghai, another municipality under
central government. Shenzhen intends to set up their
own innovation by attracting much of the intelligent
graduates and postgraduates. Besides these special
zones Guangdong has taken the advantage of trade and
almost turns the production center for Hong Kong and
other East Asian market. During these years Guang-
dong has taken the lead in Chinese economy. And such
analysis and conclusion could be extended to the coas-
tal provinces for the reform has taken from Guangdong
and Fuyjian to the coastal regions, and then include most
and then all the regions in China.

4 CONCLUSIONS

If a region could take the lead in the technological
progress as shown in the production function, it would
conquer the disadvantage of its own character of loca-
tion. But it seems like a troublesome task, after all
most of the richest and fastest growing regions are in
the advantageous locations. The location seems to be
a necessary condition for fast growth. If it has such
kind of natural character, the good luck will follow:
lower real cost, higher technological level and utility
will result in higher production efficiency and higher
wage to attract more intelligent individuals to strength-
en its ability of innovation, and technological progress
and growth. The increasing return and growth bring
the process of agglomeration. The empirical analy-
sis based on Chinese provincial economic growth sup-
ports the proposition that the coastal regions are ad-
vantageous locations and attract more individuals to

work in these crowed regions, and the income in these
regions keeps a much higher level than that in the cen-
tral and western regions, at the same time they are
growing much faster. No evidence appears that this
growth will be revert, on the contrary, they have the
more intelligent researchers who are really building
the stronger economic growth engine. It is not good
news for the regions to conclude that location affects
growth, but the current fact shows that location does
affect growth and for the economics the geography
does affect the economic activities.
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