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ABSTRACT: This paper meant to analyze the spatial evolution of a large country in its process of integration with
the world economy in general, and, to look into the possible effect of China’s accession into WTO on the future de-
velopment of its spatial economy in particular. Through an approach of increasing returns, external economy, product
differentiation and path-dependence, with foreign trade costs incurred by different regions within the large country
discriminated, a model of investment and employment flow is developed as a simulation of a large country’s process
of integration with the world economy. The modeling indicates that in the process of integration, as there exist differ-
ences in foreign trade costs among different regions within the large country, either the spatial economy of the coun-
try deviates from its symmetric structure in autarky and falls into a core-periphery relationship, or the effect of indus-
trial agglomeration is reinforced, amplified and locked in, if the agglomeration had been started. The economic gap
on either the aggregate or structural basis between different regions within the large country will increase rapidly as

the integration proceeds.
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From the 1980s onwards, KRUGMAN (1991, 1995),
FUJITA (1988), VENABLES (1996) and other econo-

mists introduced the concepts of increasing returns,

product differentiation and pecuniary externality into
economic geography, and put forward a series of new
models that shed innovative light on the explanation of
trade, growth and economic agglomeration under the
background of globalization. In modeling the evolution
of industry agglomeration and spreading, the trans-
action costs incurred by different regions within a coun-
try in their trade with other countries were usually taken
as equal and even. For small countries with no notice-
able difference in their internal conditions such as
transportation, infrastructure and institution, this treat-
ment will not cause much distortion. However, for a co-
untry with a vast territory and with its internal regions
showing substantial difference in their internal condi-
tions (e.g. transportation, infrastructure and institution
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etc.), those costs cannot be simply taken as equal and
even. In order to study the evolutionary pattern of the sp-
atial economy of a large country, it seems more real-
istic to treat as unequal the transaction costs incurred by
different regions within a large country in their trade
with other countries. Taking China’s accession into
WTO as the background, through an approach of incr-
easing returns, external economy, product differentia-
tion and path-dependence, with foreign trade costs in-
curred by different regions within the large country be-
ing discriminated, this article makes an attempt to mod-
el the evolutionary pattern of the spatial economy of a
large country in its process of integration with the world
economy in the wake of KRUGMAN and VENABLES
(1995), PUGA and VENABLES (1996), VENABLES
(1996), and FUJITA et al.(1999). On the basis of the
modeling, certain implications are drawn to help us look
into the possible effect of China’s accession into WTO
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on the future development of its spatial economy.
1 ASSUMPTIONS IN MODELING

This model is based on the framework of Dixit-Stiglitz
model of monopolistic competition (DIXIT and STIG-
LITZ, 1977). In the model there is a large economy ge-
ographically divided into two regions: the coastal re-
gion and the inland region. The whole economy is cur-
rently experiencing a transition from autarky to opening
to the outside world as well as from command economy
to market economy. Owing to differences in geogra-
phy and institution, the degree of opening and the
speed of transition are different between the coastal re-
gion and the inland region.

Trade cost (or transaction cost) in the model is de-
fined as the total cost incurred in the process of transac-
tion between dealers at a certain distance that falls into
two categories: one is the cost determined by technolo-
gy and infrastructure (or technical cost for short), incl-
uding transport cost and informational cost, and the
other is the cost determined by institution, legal
system and management practice, etc.(or institutional
cost for short).

We consider a world with 4 regions starting their
growth from the same level, and each region with 2 sec-
tors (agriculture and manufacturing) and with a total la-
bor supply equalling to 1. The agricultural sectors are
perfectly competitive and produce a single, homoge-
neous good, whereas the manufacturing sector provides
a large variety of differentiated goods that are both de-
manded by consumers as final products and by manu-
facturers as intermediate inputs. We further combine
the four regions into two groups, with regions 1 and 2 as
a group belonging to the same country, labeled as
Group P (Periphery) (or Country P). In terms of their
geographical locations, Region 1 is labeled as the Coast
and Region 2 as the Inland. Regions 3 and 4 are a group
of developed countries that get rich first in the course of
history, labeled as Group C (Core) (Fig. 1). Assume
that there exists an "iceberg" form of cost, labeled as 7,
in the domestic trade between Region 1 and Region 2 in
Group P . We use 7' to represent the trade cost between
Region 1 and Group C, T, the trade cost between Re-
gion 2 and Group C, T the trade cost between Core
Countries, and T the “iceberg” form of tariff in trade
between Country P and Group C. As Country P is a
country of vast expanse of land, Region 2 faces higher
cost than Region 1 in their trade with Group C, and the
cost difference is about the same value as T, the domes-
tic trade cost between Region 1 and Region 2.
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Fig. 1 A path-dependent model of investment and
employment flow in a large economy in
a process of integration

We assume that labor is intra-regionally mobile be-
tween sectors but inter-regionally immobile. Assume
that agriculture uses constant-returns technology with
labor as the only input. The wage rate in region r is w,.
The production in manufacturing exhibits scale e-
conomies arising at the level of the variety. Technology
is the same for all varieties and all locations. Manufac-
turing uses an input composite of labor and intermedi-
ates, which enter into a production function implicitly
defined in a Cobb-Douglas relation between the price of
the composite input and the price of labor and the inter-
mediates, as proposed in FUJITA et al. (1999). Let the
price of intermediate goods in region r be G,, then the
price of the input composite is w,' “G,“, with intermedi-
ate share « . This input is used in both the fixed cost
and the marginal cost. We choose units so that the
marginal input requirement equals the price-cost
markup [c=p =( 0 1)/ 0 ] to ensure that firms set price
p, according to equation (1) (FUJITA et al., 1999).

pr:wrlfucru (1)

The intermediate is assumed to be a CES function of
the varieties available. Then the price index for that in-
termediate, G,, at location r, takes the form

Gr:[ Z ns(psT;r Tsr)l’o]l/(l—n)

s=1

= [ z ns(w;'ﬂgj Tv T, 1—0]]/(1—0) (2)
s=1

where n, is the numbers of varieties produced in loca-
tion s, p, the FOB (Free on Board) price, T, the trade
cost, and T the tariff.

Turning to the demand side, expenditure £, on manu-
factures in location r is composed of two parts: one part
as final consumption by consumers and the other part
for intermediate input by firms:

E=uYr+dnpqg* 3
where U is the share of manufactures in consumption
and Y is income. ¢ * is the sales of firms at zero-profit e-
quilibrium.
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We use A, to denote the share of labor force in man-
ufacturing of region r. The total value of manufactur-
ing output in region r is n,p,q*, so the manufacturing
wage bill in region r is a share (1- a ) of this:

w A, = (1-d)np,q* 4
We choose units such that ¢*=1/(1- a ), so that
n=(wlp) ), (5)

Inserting (1) and (5) into (2), we have

4
Gr:[ Z A SwSI—O(l—U)GS—GU(Zr T ST I—U]I/(I—O) (6)

s =1
where, (2) and (6) are identical. We will use them in-
terchangeably without any discrimination.

2 MODELING OF INVESTMENT AND EMPL-
OYMENT FLOW

From (6) and (2) we derive equations (7) , (8) and (7"),
(8"), two equivalent forms of price index equation:
1-0

-0(l-a) -ao I-0(l-a) -ao

1
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Manufacturing wages are determined by the following
equations:

1-a a o-1 o-1

. G ))/(1-a)=EG, +EG, T '+
2E.G N (Tyc T ) ©

(os G ) N(1-a =BG, T+EG, +

2EG, (T 1) (10)
We will use equations(7), (8), (9) and (10) to analyze
the pattern of employment (labor) flow between agri-
culture and manufacturing within Region 1 and Region
2 in Country P, and equations (7"), (8"), (9) and (10)
to analyze the pattern of flow of investment and firms
as tariff and trade cost change in the process of Coun-
try P’s integration with the global economy.

Both manufacturing and agriculture generate income.
Assume that agricultural output is freely tradable, and
taken as numeraire. Assume that agricultural produc-
tion function A(1-A ) is increasing and concave, and
agricultural output depends on the amount of labor
employed in the sector, 1- A, income in each region
is respectively, therefore,

(w

Yi=w, A FA(1=-A ) Y= wy A+ A(1=2 ) (11)
The agricultural wage is the marginal product of labor,
A'(1- ), and the wage gap between sectors is defined
as v,
vi=w,=A"(1=2 ) vy =w-A(1-2 ) (12)
Given the shares of each region’s labor force in manu-
facturing, A ;and A ,, equations (7)—(12) characterize
the short-run equilibrium and give the wage levels and
the wage gap between agriculture and industry in each
region. Assume a simple adjustment dynamic in which,
within each region, labor moves from agriculture to in-
dustry if v, is positive, and vice versa. The long-run e-
quilibrium occurs either when v, is 0 in both regions,
or at a corner point, when one sector has contracted
to 0 in one region. Long-run equilibrium manufactur-
ing wages, therefore, satisfy
(~A'(1-2 ), A, €(0,1)

wZA" (1-1), A =1 13)
<A’ (1-2)), A =0
Assume a myopic entry and exit process, according

to which firms enter and exit in response to profit op-
portunities. This is described by differential equations:
n==06m, n=0 (14)
When the short-run profit is positive, new firms will
enter; when it is negative, there will be exit. A long-
run equilibrium is arrived at when the numbers of
firms are such that there are zero profits in each region
where there is a positive number of firms and negative
profits (for potential, if not actual, firms) wherever the
number of firms is zero:
n.n=0, n=0, n,=0
The profit of a firm is determined by the actual level
of output of the firm, ¢,, which responds to the demand
in the market, and is compared with the equilibrium
level of output for all the firms in the economy, ¢ *:

P,
n="(q—q%) (15)
And the demand in the market is determined by the
level of price indices, tariff and trade cost:

4
9=, (p.T, T )G, E,

s =1

(16)

3 ECONOMIC EXPERIMENT IN THREE PHAS-
ES

We carry out an economic experiment on the basis of
the following assumption.

Manufacturing goods take a rather low share( 1< 0.5)
in consumption in Country P so that there exists agricul-
tural activity even when all the manufacturing activities
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in Country P concentrate in a single region. Until the
formation of a complete industrial agglomeration, agri-
cultural production function keeps to be a linear one: A
(1- A ,)=1-X . This ensures that equilibrium wage rate
in both regions is unity and equals the marginal product
of agricultural labor.

We further assume that the core group represents a
club of developed countries of a huge level of economic
activities, whose share of manufacturing, price index,
wage rate and manufacture consumption will be little
affected by Country P’s later integration with the world
economy and thus can be taken as exogenously given.

Now, the central question is: with an industrialized
core having already existed in the world, how will the
two regions within the peripheral Country P develop?
We would introduce an economic experiment of three
phases and focus the analysis on the evolution of the
spatial structure of Country P's economy.

3.1 Phase I : Autarky

In Phase [, Country P is in autarky. As it has no trad-
ing connection with Group C, the industrialized core,
the trade cost between Region 1/Region 2 and Group C
in equations (7)—(10) can be taken as infinite. Regions
1 and 2 develop in isolation from the outside world. E-
quations (7)—(10) can be rewritten as follows:

T N A N R LN (¥)
G =hao e T TG )
w G )Al-a 2EG. +EG, T (19)
(o, G, )Al-a )=EG.  T™+E,G, (20)

The economy in autarky is the same as described by
FUIJITA et al. (1999). Suppose we start our experiment
with all manufacturing concentrated in one region, for
example, Region 1. As labor supply is infinite, the man-
ufacturing wage rate w, in Region 1 is 1. With domestic
trade cost staying very high, Region 2 has to pay a very
high price for manufacturing goods transported from
Region 1, which may support potential wage rate w,in
Region 2 at a level to be no less than 1. A high level of
potential wage rate w, renders incentive for investors
to open new plants in Region 2. w,, potential wage
rate supportable in Region 2, and the domestic trade
cost 7, exhibit a nonlinear relationship as described in
Fig. 2.

With domestic trade cost 7' >T(S), potential positive
profit in Region 2 induces firms to invest in it and re-
cruits workers at a wage rate no less than 1 to produce
manufactures. As investment and firms flow into Re-
gion 2, agricultural workers will flow into manufactur-
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Fig. 2 Potential wage rate w,in Region 2

ing, too. As the industrial concentration in Region 1 is
unsustainable, some firms in Region 1 may change their
production location and remove to Region 2. This pro-
cess will continue until firms or manufacturing spread
evenly between the two regions, with both region hav-
ing the same number of firms and the same share of
manufacturing. The economy of Country P is thus led to
a symmetrical equilibrium.

If, with the advancing of industrialization, domestic
trade cost in Country P does drop below a critical point
in a later stage, the symmetrical structure will be bro-
ken, which will lead to agglomeration of manufacturing
in a single region.

At intermediate level of trade cost, multiple equilibri-
ums arise.

3.2 Phase II: Open Door Policy Implemented
In Phase II, Country P starts its process of opening to
the outside world, which will be a gradual transition
from closed economy to open economy. In this pro-
cess, although tariff barriers will experience a cross-the-
board reduction, they are still kept at a considerable lev-
el. Institutional reform in Country P is also inaugurated
at the same time. Although there is a noticeable drop in
the foreign trade cost, as practices of both market econ-
omy and command economy are in operation in tan-
dem, domestic trade cost are not much affected in spite
of Country P’s proceeding toward an open economy. In
this process, import tariffs go down from a prohibitively
high level (+ ). Despite their downward trend, import
tariffs are still characterized by its protective nature.
Therefore, at the beginning of economic opening, exit
of firms from manufacturing can be hardly observed.
The improved availability of new intermediate goods
from abroad leads to a gradual drop of the manufacture
price index in Country P and generates incentives for
new investment and firms to flow into manufacturing.
As assumed before, Region 2 faces higher cost than Re-
gion 1 in their trade with Group C and the cost differ-
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ence is about the same value as 7, the domestic trade
cost between Region 1 and Region 2. Manufacture price
indices in regions 1 and 2 in this case are given by (7)
and (8), the general form of equations.

As domestic trade cost do not change much in a short
period of time after economic opening, manufacture
price indices in regions 1 and 2 respond only to the
change of trade volumes (or varieties traded, to put it
more exactly) of intermediate goods between Country P
and Group C. With the gradual change in manufacture
price indices, firms begin to readjust their policy in pro-
duction location in terms of changed accessibility to
market and changed pecuniary externality arising there-
from. In the short run, the behavior of investment and
firms can be described by A |, A ,, n,and n,as in equa-
tions (7) and (8) or (7)" and (8)'.

Assume that, during the transition from autarky to
open economy, manufacturing goods of Country
P/Group C penetrates Group C’s/ Country P's market at
such a cumulative rate as though Country P’s import tar-
iff rate decreases from T ,to T, at a time-dependent
rate of e~ *"and therefore, Country P, the large economy,
also passes its transition from autarky to open economy
at a rate of e ¥ Therefore, the behavior of investment
and firms can be described by the following equations:

G0 = (O)01(1)"° G1(1) "] + o)1) Got) “ T] "+
2nclio, Gl T [e (T =Tk T (21)
GA1)"" =n1(l)[ulh(l)"° Gi(6) T +nao()[aws(t) = Go(t) ]+
znc(wc“ Gz T [e (T =T+ T " (22)
[wi()" " GA(6) ] AL= @ )=E\(6)G\(t) T +EA0)G() T+
2EG, T) [e(T =T )+ T (23)
[10,(8) = Got) “ ] °AL= @ )=E\(0)G(2) 7T +EA8) Goft) "'+
2EG, T, [e (T = T T (24)

If Country P, the large economy, is still in its symmet-
rical equilibrium at the time point when it starts its
opening process, then the action of economic opening
will avail Regions 1 and 2 opportunities to obtain more
varieties of intermediate products. Price indices in both
regions will go down. The improved pecuniary exter-
nality attracts more investment and firms flowing into
manufacturing sector in both regions, both n, and n,
(and consequently M ;and A ,) increase, although by
different fraction. As Region 1 has a cost advantage
over Region 2 in trading with Group C, price indices
decrease more in Region 1 than in Region 2. Region 1
enjoys higher pecuniary externality than Region 2.
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There are more investment and firms flowing into Re-
gion 1 than into Region 2. Therefore, Region 1 has a
higher manufacturing share than Region 2. However,
as long as domestic trade cost remains high enough,
full agglomeration of industry in Region 1 is hardly at-
tainable. With domestic trade cost remaining high e-
nough, Region 2 has to pay prices high enough for
manufactures if we concentrate all industries in Region
1, and potential positive profit will induce firms to in-
vest in Region 2. The result is a stable coexistence of
manufacturing in both regions, with Region 1 having
more firms (or higher manufacturing share) than Re-
gion 2.

If, with the advancing of economic opening and insti-
tutional reform, domestic trade cost in Country P drops
below a critical point, and the above equilibrium will no
longer be stable. A process of industrial agglomeration
in Region 1 will be triggered off just because of the ef-
fect of circular causation.

If, however, industrious agglomeration in region 1 of
Country P has already been under way at the instant
when it opens itself to the world, the trend of agglomer-
ation will be further reinforced because of the effect of
path-dependence.

To recapitulate, after economic opening, Region 1
(the coastal region) advances faster than Region 2 (the
inland region) in their transition from command econo-
my to market economy. As institutional reform deep-
ens, Region 1 will become a market economy first while
Region 2 will remain a command economy. Therefore,
whether there is industrial agglomeration in the
pre-opening large economy or not, after opening, differ-
ence in foreign trade cost between the coastal and in-
land regions either sways the center of gravity of manu-
facturing industries toward the coastal region or has the
trend of agglomeration strengthened/reinforced owing
to the effect of path-dependence—if such an agglomer-
ation has been started in the coastal region already.

3.3 Phase III: Toward Full Integration with the World
In Phase III, the economy initiates a process of complete
integration with the world, to which China’s accession
into WTO is analogous. In this phase, not only the level
of tariff rate approaches zero ( T decreases from 7 ; to
T, and approaches 1), what is more important is that
full integration requires that domestic institutional re-
form go further in depth. With Region 2 catching up
with Region 1 by getting rid of out-dated practices in

(D The assumption is made merely for facilitating the comparison between G,, G, n,, n,, A, and A, at any point of time during

the period of market penetration.
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administering macro-economy, domestic trade cost 7(z)
decreases sharply with the land-sliding fall in institu-
tional cost. The dynamics of flow of investment and
firms with the change of both domestic and foreign
trade cost can be described by equations (25)-(28):

GA(0)™ = (Ow(1)° GA(0) ] +nat) wt) = Go) “ T() ]+

G (T (29)
G0 =000 G0 T +m01e0)~ G:0)° 1+
¢ T e (T )] (26)

l-a

2ncw
e

1-a

2ncwC
[0 6, )AL= @ )=E 06,0 +E0GA0) T+

(27)
[10:0)" "6, )AL= =BG @) TW) " +EA)GA0) "+

2ECT T e (T T T ] (28)

If the coexistence of manufacturing is still maintained
in both Regions at the instant when Country P initiates
its process of integration, then integration will pose Re-
gion 1 in a more advantageous position than Region 2.
As foreign trade cost further falls, Region 1 receives
even more varieties of foreign intermediate goods than
Region 2. What is more, as there is more inter-industry
linkage in region 1, FDI (Foreign Direct Investment)
would more willingly choose Region 1 rather than Re-
gion 2 as destination. More varieties of intermediates
and more FDIs make the price index go down in Region
1 and generate even higher pecuniary externality for Re-
gion 1 than for Region 2.

The sharp decrease in domestic trade cost creates
more serious consequence for Region 2. With domestic
trade cost falling sharply, on one hand, firms in Region
1 can supply Region 2 with more varieties of manufac-
tures at substantially lowered prices; on the other hand,
potential manufacturing wage rate attained in Region 2
under the supposed condition of forced manufacturing
concentration in Region 1 will not be as high as in the
case of high domestic trade cost—it may even be less
than unity with the wage rate offered to agricultural
workers. Asaresult, firms previously operated in Re-
gion 2 lose its competitiveness to their rivals in Region
1. They face two alternatives: to close down or to re-
move to Region 2. The close-down of the first batch of
inefficient firms makes the inter-industry linkage be-
tween firms in Region 2 further weaker so that even
those efficient firms have to consider removing to Re-
gion 1 owing to a lack of support by sufficient number
of local firms (or varieties of input). The close-down
and removal of firms render a large number of workers
in Region 2 unemployed. While the reduced number of
firms means fewer varieties of manufactures produced

o-1 -0
2E-G Tlc [e (T T )+ T,
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locally and higher price index in Region 2, reduced em-
ployment means reduced purchasing power in the local
market. Disheartened by both a thin local market and
high price index (here local market effect and price in-
dex effect work), even more firms will leave Region 2,
and more manufacturing workers will be laid off there.
Unemployment in the short run turns out a serious chal-
lenge for local government.

As firms flow into Region 1, the strong pecuniary ex-
ternality in it gets more reinforced. This creates a snow-
balling process in which more and more firms and FDI
are attracted into Region 1 and more and more agricul-
tural workers in Region 1 flow into the manufacturing
sector. An irreversible industrial agglomeration thus
takes place as the advantage in manufacturing of Region
1 is amplified as a result of path-dependence, and man-
ufacturing activities will be locked in Region 1.

If, however, industrious agglomeration in region 1 of
Country P has already been under way at the instant
when it initiates its process of complete integration, the
trend of agglomeration will be further reinforced owing
to the effect of path-dependence.

The analysis above shows that the large country’s
complete integration with the world economy either
leads to industrial agglomeration in its coastal region, or
has the trend of agglomeration in the coastal region re-
inforced—if such an agglomeration has been started in
the coastal region already. A core-periphery relation-
ship between the coastal and inland region is the in-
evitable consequence of economic integration.

4 CONCLUSION AND IMPLICATIONS

The modeling indicates that in the process of integra-
tion, as there exists a difference in foreign trade costs
between different regions within a large country, either
the spatial economy of the country deviates from its
symmetric structure in autarky and falls into a core-pe-
riphery relationship, or the effect of industrial agglom-
eration is reinforced, amplified and locked in if the ag-
glomeration had been started. The economic gap of ei-
ther the aggregate or structural basis between different
regions within the large country will increase rapidly
as the integration proceeds. A core-periphery relation-
ship between the coastal and inland region is the in-
evitable consequence of economic integration.

On the basis of the modeling, following implications
can be drawn to help us look into the effect of China's
accession into WTO on the future evolution of China’s
spatial economy:

(1) As domestic trade cost goes down sharply in Chi-
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na with its accession into WTO, a process of large-scale
relocation of domestic firms and investment from in-
land region to coastal region will take place along with

the flow of FDI into the coastal region. The center of

gravity of manufacturing industries will be further
swayed toward the coastal region and a core-periphery
relationship between coastal region and inland region
will be formed and strengthened.

(2) Agglomeration of manufacturing in the coastal re-
gion will lead to quick industrialization of the coastal
region first. Employment in the manufacturing sector in
the coastal region will go up steadily.

(3) In contrast, the close-down or removal of firms in
inland region owing to both price index effect and local
market effect gives rise to widespread unemployment in
the region. To fight unemployment and create jobs for
the unemployed will remain a serious issue to the local
government.
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