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Abstract

This paper focuses on the specific mechanism of manufacturing agglomeration on the economic
circulations, and makes a theoretical analysis and explanation by constructing a spatial equilibrium
model of new economic geography from three perspectives: domestic circulation, international
circulation and “dual circulation” coordination. The results show that: at present, manufacturing
agglomeration mainly contributes to the domestic circulation, but has no significant effect on
international circulation. The results of further analysis show that the promoting effect of
manufacturing agglomeration on domestic circulation will change due to the differentiation of
regional factor endowments, while the overall effect of manufacturing agglomeration on
international circulation is not significant, which may be due to the differences in regional trade costs
and the elasticity of returns to scale of manufacturing industry.

Keywords: manufacturing agglomeration; economic circulation; TOPSIS entropy weight method;
spatial equilibrium model

JEL Classification: E60 L60 O11

1. Introduction

China’s rapid industrialization has concentrated manufacturing in coastal regions, amplifying
regional disparities while integrating into global value chains. The “dual circulation” strategy
(prioritizing domestic demand while upgrading international competitiveness) raises a key question:
How does manufacturing agglomeration shape economic circulation? The spatial distribution and
upgrading of manufacturing industry have attracted wide attention. Manufacturing agglomeration
is an important factor in shaping economic geography. Through spatial proximity, the economic
effects brought by externalities have promoted the rapid expansion of cities and formed the problem
of unbalanced development between regions (Fujita et al., 2001). Most of the existing literature
focuses on the externalities brought by agglomeration when discussing the relationship between
manufacturing agglomeration and economic growth, scholars believe that agglomeration is
promoting the development of innovation factors (Ying et al., 2021; Gordon and McCann, 2005), the
efficiency of inter-regional flow of production factors (Yuan et al, 2023; Otsuka, 2020), and
urbanization and industrialization (Liang et al., 2019; Hua et al., 2019), and other aspect. This kind of
research regards increasing returns to scale as local production externalities, and most of the
analytical frameworks are based on the assumption of perfect competition. It has produced rich and
detailed literature to illustrate the key role of manufacturing agglomeration in the formation and
development of China’s modern industrialization in the past few decades, and has promoted the
transformation and upgrading of industries in various fields in China.

At present, most of the literature research on economic circulation focuses on the concept and
connotation interpretation, and index system construction of its economic characteristics. The
economic circulation theory includes economic modernization theory, reproduction theory and
others (Ingebrigtsen and Jakobsen, 2007). Based on this, some Chinese scholars have carried out the
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exploration of China’s “dual circulation” economic development model, such as Javed et al. (2021)
and Huang et al. (2022). And the upgrading of the manufacturing industry has played an important
role in this economic circulation (Guo and Tian, 2022). By deepening the supply-side structural
reform, the industrial layout and structural adjustment have been driven to achieve a smooth
economic circulation (Xie et al., 2020). In reality, there are some problems in the construction of
China’s “dual circulation” pattern, such as insufficient domestic circulation, unbalanced domestic
and international dual circulation, and unsmooth circulation of production factors. At the same time,
the conditions and space of China’s domestic industrial chain and supply chain have also undergone
profound changes. Therefore, how to combine the reality and advantages of China’s economic
development to improve the economic circulation is becoming more and more important. Nowadays,
the world economic development presents the dual characteristics of economic globalization and
industrial agglomeration, China’s development strategic objectives also require the realization of the
coordination and complementarity of the two circulations of domestic and international. There are
limitations in the explanatory power of single use of international trade theory or regional
development theory.

Compared with previous studies, the marginal contribution of this paper lies in: First, under a
unified framework of spatial economics analysis, this paper discusses the theoretical path of
manufacturing agglomeration affecting economic circulation, and provides an analysis perspective
of agglomeration and economic circulation under the premise of increasing returns to scale and
monopolistic competition. Second, based on the theory of economic circulation, this paper constructs
the performance index of “dual circulation” pattern, and empirically analyzes the role of
manufacturing agglomeration in “dual circulation” pattern. Third, based on the differences at the
regional and industry levels, this paper discusses the potential mechanism of the influence of
manufacturing agglomeration on “dual circulation” pattern, which enriches the empirical facts and
theoretical explanations of the relationship between agglomeration and economic circulation.

2. Modelling Framework

2.1. Three-Region Spatial Equilibrium Model

Considering a spatial equilibrium model under the new economic geography framework, it is
assumed that there are three regions 0, 1 and 2 in the economy, of which region 1 and region 2 are
two regions in China, and region 0 represents the rest of the world. Each region consists of two
sectors: manufacturing sector M producing manufactured goods and non-manufacturing sector A
producing other goods. Sector A is completely competitive, using the technology of constant returns
to scale to produce a single homogeneous product; Sector M is monopolistic competition, using the
technology of increasing returns to scale to produce differentiated products. The production of the
two sectors needs to invest two factors: labor (L) and capital (K). In order to simplify the analysis, the
share of capital in each region is endogenously determined by its own rate of return 6. The labor force
in sector A cannot flow, and the labor force in sector M cannot flow across countries, but it can flow
between Region 1 and Region 2 after long-term equilibrium', and it is assumed that the total labor
force of sector M in Region 1 and Region 2 is the unit, and the share of Region 1 is 4, then the share
of Region 2 is 1-A. In order to exclude the influence of Heckscher-Ohlin comparative advantage, it is
assumed that the factor endowments, preferences and technologies of the three regions are exactly

1 In fact, in the short-term equilibrium, due to the difference between the first nature and the second
nature, there may be differences in the rate of return on capital and labor remuneration between
region 1 and region 2, while in the long-term equilibrium, the rate of return on capital and labor
remuneration will return to the same level. At this time, the employment of labor force in region 1 or
region 2 can be regarded as undifferentiated, so the model setting does not restrict the flow of labor

force between domestic regions in the long-term equilibrium.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202507.0201.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 July 2025 d0i:10.20944/preprints202507.0201.v1

3 of 21

the same. For the manufacturing sector in Region 1, the larger the share 4 is, the more labor force
engaged in manufacturing absorbed locally. Because the total domestic labor force is certain, and
there is no difference in other factor endowments and technologies between Region 1 and Region 2,

1
when 4> X the manufacturing production scale of Region 1 will be greater than that of Region 2,
that is, the degree of manufacturing agglomeration will be higher. Therefore, in the following
analysis, the labor share A of the manufacturing sector M is used to indicate the degree of
manufacturing agglomeration.

Assumed that the consumer utility function is in the following Cobb-Douglas form:

U=M"ar, (1)

Among them, u represents the expenditure share of manufacturing product M. For the set M
composed of different product consumptions in continuous space, it can be expressed by the constant
elasticity of substitution function:

M[/Onm(i)”di]’l’,0<p<l 2)

In the above formula, n represents the range of products that consumers can consume, m(i)

represents the consumption of each manufacturing product, and parameter p represents the degree
of consumer preference for the diversity of manufacturing products. The greater the parameter p is,
the stronger the substitutability of the product have. Given that the income is Y, Pu and Pa represent
the price of manufacturing products and the price of non-manufacturing products, respectively. Since
sector A is perfectly competitive and Pa has the same value in each region, the utility maximization
problem of consumers under budget constraints can be transformed into the problem of selecting
each m(7) to minimize the M expenditure. According to the first-order condition, the Hicks demand

function of consumers for each manufacturing product can be expressed as:

miy= — 2O, 3)

[/Onp(i)/”di]”

Integral calculation of each product expenditure:
" n . .
[ roma=| [ po7 ] @
Y 0

Then, the price index Pum is the lowest expenditure for the consumption of one unit of

ro=| [ "p@/”di}"”] 5)

Furthermore, the Marshall demand can be calculated:

manufacturing product M:

Non-manufacturing products: A=(1—pwY/P, (6)

Manufacturing products: m@@)=u¥p (@) /Py (7)

Among them, o =1/(1— p) represents the elasticity of substitution of any two products.
According to the value range of p, ¢ > 1. With the increase of product variety, the price index Pm will
decrease, and the smaller the substitution elasticity o, the greater the decrease of the price index.

Due to the increasing returns to scale, the manufacturing industry in each region will tend to
specialize in the production of specific products, forming a division of labor to generate trade. It is
assumed that there is no cost in the local transportation of manufacturing products, and the cost in
cross-regional transportation is measured in the form of Samuelson’s “iceberg cost”. Taking the cross-
regional trade between Region 1 and Region 2 as an example, when a unit of product is transported
from Region 1 to Region 2, only 1/7;; (71, > 1) part of good can reach. Therefore, Region 1 needs to

produce 7, unit product to ensure that 1 unit product can reach Region 2. Accordingly, if the price

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202507.0201.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 July 2025 d0i:10.20944/preprints202507.0201.v1

4 of 21

of the product in Region 1 is p;, the price of consuming this product in Region 2 is p, 7;, . Obviously,
due to the different products produced in each region, the price index of its manufacturing products

is also different. The price index of manufacturing products in region s is recorded as Gs to represent
this difference:

2 _r
GS[Znt(ptTtS) 10_:| (170)35‘91‘:09 192 (8)
t=0

Substituting Equation (8) into Equation (7), the demand for manufacturing products produced
by region ¢ in region s can be obtained. By summing up, the total demand faced by the product in
region t can be obtained:

2
g=uy Y.(p1) 1.6 9)
s=0

Next, we consider the production behavior of each department. Sector A inputs only labor and
output a single homogeneous product. Therefore, the product price and labor remuneration are equal
in the equilibrium, which is no longer pointed out separately in the subsequent analysis. The
representative enterprise production function of M sector can be expressed as:

kPl =F 4 cqu, (10)

Among them, F is the fixed cost, c is the marginal cost, and f represents the capital input share
of enterprise production. The larger the g is, the higher the capital intensity of the manufacturing
industry is.

Due to the existence of economies of scale, for a new entrant, the production of new products is
more advantageous than the production of existing products, so it is assumed that the type of product
and the number of enterprises is correspondence. The manufacturer’s profit function of Region s can
be expressed as:

.= Y lpe—Uw +kr)], (11

Among them, w and r respectively represent the remuneration of labor and capital, that is,
workers” wages and return of capital.

Under the optimal factor input level, the pricing of manufacturing products produced by
enterprises in Region s according to the principle of profit maximization should be:

=) )

2.2. Domestic Economic Circulation Equilibrium

First of all, we focus on the market equilibrium of domestic circulation. The number of
manufacturing enterprises in Region s under market clearing conditions, that is, the number of types
of manufacturing products, is endogenously determined by locally owned production factors. Since
the production equations of all manufacturing sectors are symmetrical, taking Region 1 as an
example, the equilibrium is:

m=(AL)*(0,K)"/Fo (13)
The equilibrium output under the condition of zero profit is:

q = up " (YoG§ '+ Y67+ Y6 ey ) (14)

The ratio of factor return in equilibrium can be expressed as:
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Wi

n__p
- (15)

If the capital in Region 1 is held on average by workers in the M sector, then the total income of

>~

A
0,

each worker can be further expressed as:
n=li+ Lo lw (16)

It can be seen that the income of workers in Region 1 is related to the capital intensity of the
overall economy (here refers to the domestic economy composed of Region 1 and Region 2), the
degree of factor agglomeration in Region 1 and the relative supply of factors, and is proportional to
the labor remuneration of workers. The domestic circulation is based on meeting domestic demand
as the starting point and foothold. China has a super-large market, not only has the world’s largest
population size, but more importantly, has the world’s largest middle-income population, how to
improve residents’ income, thereby stimulating domestic demand growth, and improving the
endogenous power and reliability of the domestic circulation is an important issue of concern in this
paper. By combining Equations (12) - (15), the labor remuneration of Region 1 in equilibrium can be
obtained, that is, the worker’s wage is*:

a2 Ly <K

o—1 1 B 1
w=Ai 67 L)“[YoGa"Hl T Y.GY 7] (17)

From the short-term perspective of domestic circular market equilibrium, due to the inability of
workers to flow across regions, only capital flows freely between regions to seek higher returns on
capital. At the same time, taking into account the existence of trade barriers, investment restrictions,
etc., the speed of international capital flows is often significantly slower than the speed of capital
flows between domestic regions. It may be assumed that the share of foreign capital is exogenous,
and wage income is affected by the combined effects of regional manufacturing labor share A

K
(manufacturing agglomeration), regional capital share 0, production factor ratio T and regional

price index. When r =r,, the return of capital in the two regions is the same, and the capital stops

flowing. According to Equation (15), the nominal wages of Region 1 and Region 2 satisfy
W (1=1)6
wy  (1—0,—0)2

It can be seen that the allocation of production factors such as capital and labor between regions

at this time.

will further affect the income gap between regions. Due to the complexity of the wage equation, the
direct relationship between A, 01 and w1 cannot be intuitively seen in the equilibrium solution results,
which can be further decomposed by the total differential of equation (17). When the difficulty of
substitution between products is higher than the share of capital input in the production process (

1
P > ), the positive effect of manufacturing agglomeration on income is more obvious. The

economic implication behind this is that when the competitive characteristics in the monopolistic
competition market are more obvious, regions with lower capital intensity can increase the labor
income of workers by expanding the production of the manufacturing sector and forming an
agglomeration effect, thus stabilizing the domestic market economy circulation driven by domestic
demand.

Next, consider the economic circulation between domestic regions. If the definition of Region 1
and 2 is at the provincial level, the inter-regional circulation is the inter-provincial circulation. In
order to highlight the economic circulation characteristics between different provinces, the relevant

2 In the process of solving, in order to make the form of the wage equation as simple as possible, the

. . —1 .
marginal cost of production ¢= UT = p, and the fixed cost F = g are set.
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parameters of Region 0 are further externalized here, and capital K and capital return rate r are
unitized. Then in equilibrium, Regions 1 and 2 satisfy the following equality:

17
Y= phw, + T” (18)
li
Yzz,u(l—i)w2+T’u (19)
1
G1:[1W117”+(1 */1)(sz12)17”] 1=e (20)
1
GZZ[A(W1121)17”+(1 *A)W2176]17” (21)
1
WIZ[KG1”71+Y2G2071T1127”]0 (22)
1
W2:[Y1G1071T21170+Y2 ;71]0 (23)
After the total differential of the total income, we can get®:
dY = ud). + gdw (24)
Similarly, the total differential of the price index G can be obtained*:
(lfa)d?G:G”*l(l—r“”) d/1+(1;a)dw (25)
17 1—0o
Let Z= #, according to the value ranges of 7,Z<[0,1]. When =1, Z=0 at this

time, the inter- provincial trade cost is the lowest, the degree of regional integration is the highest,
and the inter-provincial circulation is unimpeded; when 7— + o, Z=1 at this time, the inter-
regional trade costs are extremely high, inter-provincial trade does not occur, and the inter-provincial
circulation will be interrupted. Z is brought into Equation (24) and Equation (25), which can be
simplified as follow:

aw 1= p [u(l+p)—Zp+p)
dA =240 p ) 1—uZ(1—p)—pZ* (26)

dw . .
7 0 at this time, which

indicates that when the degree of regional integration reaches the highest, that is, there is no

When Z = 0, there is no transportation cost in interregional trade,

interregional gap, the share of manufacturing in each region will no longer affect income. In fact,
Region 1 and Region 2 can be regarded as a whole in this situation. In most cases, Z is arbitrary
d

72) depends on the relationship between the elasticity of
substitution p and the manufacturing products demand p. When p <<, the higher the local

between (0,1), and the value of

manufacturing share (degree of agglomeration), the higher the wage income of workers. Based on
the above analysis, some very meaningful conclusions can be drawn. With the reduction of inter-
regional trade costs, the degree of domestic integration has gradually deepened, inter-provincial

3 Due to symmetry, near the equilibrium point, the total differential of the related expressions of
region 1 and region 2 can be combined and abbreviated, and the corner markers 1 and 2 are omitted
here.

¢ Similarly, the total differential abbreviation omits the corner mark due to symmetry. In order to
simplify the analysis, it is assumed that the transportation costs of Region 1 and 2 are equal, that is,

7, = 1y, and expressed by 7.
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trade barriers have been broken, and the domestic income gap will be reduced. On the other hand,
when the consumption of industrial manufactured goods within the region is high, the
agglomeration of manufacturing industry can increase the local wage income, and then transform it
into more consumption of industrial manufactured goods, and further improve the local wage
income, and play the circular causal effect of agglomeration.

2.3. International Economic Circulation Equilibrium

In this part of the analysis, we will pay more attention to the equilibrium analysis of the domestic
market’s participation in the international circulation. Referring to Deng’s (2009) approach, here,
Region 1 and Region 2 are regarded as a whole, that is, the whole domestic market (represented by
Region C), and the regional ROW (rest of the world) represents the international market.
Correspondingly, the capital share of the domestic market is denoted as 6, and the capital share of
the international market can be expressed as 1-0. If the domestic labor share is still recorded as A, the
labor share of the international market can be expressed as 1-A, and according to the reality, let
A> %, that is, China has a relatively larger labor market and consumer market. The transaction cost

is still the “iceberg cost” mode, transporting one unit of product to another area, only 1/z (z =1) unit
arrives, and the “melting” part is the transaction cost.
The condition of capital short-term equilibrium is rzow = 7, that is, after the return on capital
at home and abroad is equal, capital stops flowing. In equilibrium:
z(fl + 1[f11”> {(1 —0)“ —u(1—2) ‘”[mjaarl” + 71*@* “9]}
27)

— . ao i 1—0o 17& ao ao ﬁ/’{+a9 17ﬁiiae 1a:|}
=(1—21) (AT +7F ){9 UA [ VI + T T )

A:laaelfa0+(lii) av(l 70)1*0:5_[170

— taeopnl—ac  1—0o . ac . 1—ao
Where andri/l @' 4+ (1—21)"(1—80) .

Similar to the domestic market equilibrium, it is difficult to obtain an intuitive relationship
between A and O from the equilibrium, but some conclusions can still be obtained through

1— 1
comparative analysis under the premise assumption. When 7 < e , 0>/ atthistime, that
1+ u

is, the degree of capital intensity will exceed the degree of agglomeration of manufacturing labor,
and vice versa. The results show that in the process of China’s participation in the international
circulation, if the cost of international trade is low, it will attract capital from all regions of the world
to invest domestically, thus improving the current industrial structure dominated by labor-intensive
industries and developing capital-intensive industries. For the Chinese mainland market with large
regional development differences, it is a reasonable choice for the eastern region to use the excess
product demand brought by manufacturing agglomeration for large-scale production to exert the
local market effect for international trade (Krugman, 1980). The central and western regions that lack
manufacturing agglomeration and FDI should pay more attention to the internal market demand of
the region and the demand of other regions in the country. It may be a feasible choice to gradually
cultivate the local market effect of related industries.

3. Economic Circulation Index Design

3.1. Dual Circulation Pattern

The specific description of the dual circulation is shown in Table 1. This paper draws on the
research results of Li et al. (2022). Firstly, the TOPSIS entropy weight method is used to measure the
development level of the two indicators of the domestic and international circulations in each region,
and then the coupling coordination degree model is constructed to calculate the coupling
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coordination degree of the economic dual circulation to represent the performance indicators of the
new development pattern of the dual circulation in each region.

Table 1. Dual Circulation Index.

First grade Second grade  Third grade Indicator description
. Consumption
Consumption . .
expenditure per capita /
. level .
Consumption GDP per capita
Consumption Immaterial consumption
structure / Disposable income
. Aggregate fixed
Production scale .
. investment /GDP
Production .
Production .
.. Average productivity
. efficiency
Intra-Province Transoortation
Domestic Circulation Logistics p(? ron,
Circulation transportation warehousing, postal
Transportation P value added / GDP
Commodity )
Total retail sales / GDP
turnover
Income Disposable income per
distribution  capita / GDP per capita
Distribution =~ Consumption Overall payout /
investment Aggregate fixed
balance investment
Inter-Province . Domestic trade . ..
. . Integration Relative price index
Circulation cost
Trade balance Net e'xport / Total
export-import volume
Trade  moducton
i ucti
. . . Trad di
International Circulation rade upgrading expenditure / Total
export-import volume
Investment FDI FDI/GDP
OFDI OFDI/GDP

The steps of the TOPSIS entropy weight method to calculate the indicators of the National
Circulation and the International Circulation are as follows:

(1) Standardized processing of the initial index data

X; 7 Xmin 4+ . .. . .

s NN (X, is an expected positive indicator)
Xm'dx - 1_7 — :- .- s

x; = ————"- (X is an expected nrgative indicator)

=
XmaxiXmin

(2) Calculate entropy and weight

[u—
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(3) Construct a weighting matrix and determine the optimal solution and the worst solution

+
O = (maxr;;,maxr,,...,maxr,,)

Q; = (minr;,,minr,...,minr,,)

(4) Calculate the Euclidean distance between the optimal solution and the worst solution

d+7\/z (Q/ - tj
\/Z (Q/ - l]

(5) Calculate relative proximity
di

YT ard

(6) Calculate the coupling coordination degree

Sl'S2
Cp=2,] 122
PN+’
leiaS1+ﬂS2
D, = \/C12'le

Among them, D represents the coupling coordination degree value of the economic internal
circulation system and the economic external circulation system, the value range is between 0 and 1,
aand f3 are the undetermined weight coefficients, and a + 3 = 1. The values of ac and {3 need to consider
the importance of the two economic circulations, after referring to the foreign trade dependence index
of the world’s major economies, this paper believes that the domestic circulation weight of China’s
dual circulation coordinated development of the economy should not be less than 0.5.

3.2. “Dual Circulation” Index Measurement Results

Table 2 shows Beijing, Shanghai, and Tianjin leading China's 2020 provincial dual-circulation
performance, with balanced domestic-international circulation scores above the “on the verge of
imbalance” threshold. However, over half of provinces exhibit moderate to severe imbalances,
reflecting underdeveloped domestic markets, overreliance on low-value global chains, and fragile
economic transitions. Most regions struggle to coordinate internal demand expansion with external
competitiveness.

Table 2. Provincial performance rankings.

Rank  dual circulation index Domestic circulation  International circulation

1 Beijing 0.707 Beijing 0.894 Hainan 0.547
2 Shanghai 0.606 Shanghai 0.737 Tianjin 0.438
3 Tianjin 0.498  Guangdong 0.587 Shanghai 0.401
4 Guangdong  0.455 Tianjin 0.513 Sichuan 0.374
5 Liaoning 0.365 Zhejiang 0.478 Beijing 0.354
6 Jiangsu 0.364 Liaoning 0.418 Chongging 0.351
7 Zhejiang 0.352 Jiangsu 0.415 Shaanxi 0.330
8 Shandong 0.336 Shandong 0.365 Shanxi 0.265
9 Hainan 0.323 Fujian 0.319 Anhui 0.260
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Heilongjian

10 Sichuan 0.305 . 0.310 Jiangsu 0.255
11 Chongqging  0.293 Hebei 0.294 Hubei 0.249
12 Hubei 0.281 fnner 0288  Shandong 0244
Mongolia
13 Anhui 0.278 Hubei 0.284 Guangdong 0.234
14 Fujian 0.274 Hunan 0.281 Guangxi 0.231
15 Shaanxi 0.268 Anhui 0.274 Guizhou 0.226
16 Guangxi 0.265 Guangxi 0.263 Zhejiang 0.214
17 Heﬂo;‘g]lan 0.264 Gansu 0.262 Liaoning 0.210
18 Hunan 0.263 Ningxia 0.253 Jiangxi 0.199
19 Hebei 0.254 Jilin 0.253 Hunan 0.195
20 Inner 0.254 Jiangxi 0.239 Jilin 0.192
Mongolia
21 Gansu 0.245  Chonggqing 0.224 Gansu 0.184
22 Henan 0.244 Yunnan 0.217 Fujian 0.169
23 Jilin 0.242 Sichuan 0.212 Ningxia 0.166
24 Shanxi 0.242 Shanxi 0.211 Henan 0.160
25 Jiangxi 0.234 Qinghai 0.208 Yunnan 0.158
26 Ningxia 0.229 Guizhou 0.206 Hebei 0.141
27 Guizhou 0221  Xinjiang 0.187 Inner 0.139
Mongolia
28 Yunnan 0.205 Henan 0.186 Qinghai 0.101
29  Qinghai 0184  Shaanxi 0.182 Heﬂo;‘gpan 0.096
30 Xinjiang 0.162 Hainan 0.169 Xinjiang 0.074

Note: Due to the lack of some data, Xizang is not included in the calculation.

4. Analysis of Empirical Results

The analysis reveals that manufacturing agglomeration exhibits dual effects on China's dual
circulation paradigm. Under specific conditions, it elevates household income levels and stimulates
demand through cyclical agglomeration effects, thereby enhancing domestic circulation reliability.
Simultaneously, it amplifies export competitiveness via local market effects, facilitating international
circulation. However, structural challenges emerge from China's unique institutional context:
interprovincial non-market competition under fiscal decentralization, coupled with capital-
technology flow uncertainties in external circulation, complicate agglomeration outcomes. This study
employs an econometric model to investigate how manufacturing spatial concentration interacts with
these institutional and structural factors in shaping the dual circulation dynamics, particularly given
China's vast market scale and heterogeneous regional development objectives.

DCl,= o+ Bi-aggu+b- Xiite, (28)
Among them, i represents the region, t represents the year, DCI,, is the explained variable, this

paper analyzed the results from three aspects: the domestic circulation, the international circulation
and the dual circulation coupling coordination degree. The core explanatory variable is the level of
manufacturing agglomeration in each region, which is expressed by the location entropy of the
number of manufacturing employees in each region. The control variables at the provincial level
include per capita GDP, industrial structure, urbanization rate, fiscal expenditure, road accessibility
and R & D intensity. Considering that the explained variables are composite indicators, the selection
of control variables should avoid the use of relevant data included in the construction of dual
circulation indicators. Therefore, nighttime light data are selected as the proxy variable of per capita
GDP to control the differences in economic development levels among provinces. Nighttime light
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data record daily economic activities and energy consumption, and can also reflect some information
that is difficult to be transmitted by traditional GDP data (Gibson et al., 2020).

4.1. Benchmark Regression

Table 3 presents OLS regression results showing manufacturing agglomeration's positive impact
on dual circulation, with coefficients increasing as domestic circulation weights rise from 0.5 to 0.9.
For instance, a domestic weight of 0.7 yields a significant 0.0201 coefficient, indicating a 2.01% boost
to dual circulation performance when agglomeration doubles. While domestic circulation shows
strong significance (coefficient = 0.0177, p<0.01), international circulation effects are statistically
insignificant (0.0025), highlighting agglomeration's primary role in enhancing domestic economic
flows.

Table 3. Benchmark regression results.

DCI DCI DCI DCI DCI
(Domestic (Domestic (Domestic (Domestic (Domestic
weight weight weight weight weight

0.5) 0.6) 0.7) 0.8) 0.9)
0.0116*  0.0137*  0.0201™  0.0214™  0.0280" 0.0177*" 0.0025
88 (0.0067)  (0.0062) (0.0054) (0.0102) (0.0112) (0.0033)  (0.0208)

Domestic Internation
circulatio al
n circulation

Ccv Yes Yes Yes Yes Yes Yes Yes
Year Fixed Yes Yes Yes Yes Yes Yes Yes
Ind1IV1dual Yes Yes Yes Yes Yes Yes Yes

Fixed
Obs. 510 510 510 510 510 510 510
R2 0.3446 0.4989 0.5965 0.5367 0.3728 0.3672 0.3765

Note: *" """ denote the significance level of 10 %, 5 % and 1 %, respectively, and the robust standard error is in

parentheses.

The study finds manufacturing agglomeration strengthens domestic economic circulation
through production-consumption-distribution linkages, with expanding agglomeration scales (from
special zones to national markets) enhancing resource allocation, knowledge spillovers, and inter-
regional specialization. This reduces production/transaction costs while boosting innovation, labor
productivity, and income —stabilizing domestic demand-driven growth. Unified markets further
mitigate negative agglomeration externalities by weakening regional boundaries and promoting
balanced factor distribution. For the foreign circulation, China's international circulation faces
heightened requirements and risk management challenges. The home market effect suggests that
under monopolistic competition and increasing returns to scale, large domestic markets foster net
exports (Davis and Weisteins, 2003), yet manufacturing agglomeration's limited impact on
international circulation may stem from: (1) lower inter-provincial versus international trade costs,
which prioritize domestic market effects, and (2) insufficient returns to scale in manufacturing, as
industries with weaker scale economies tend toward self-sufficiency (Holmes and Stevens, 2005).
These factors warrant further analysis.

4.2. Robustness Test

To address potential endogeneity between manufacturing agglomeration (measured by
employment location quotient) and dual-circulation performance, this study employs instrumental
variables (IV) using topographic relief and river density —natural factors that hinder agglomeration
due to geographic isolation but remain exogenous to economic conditions. The 2SLS results (Table 4)
confirm robust first-stage relevance (F > 10) and yield consistent findings: manufacturing
agglomeration significantly enhances domestic circulation but shows no material effect on
international circulation, reinforcing the benchmark conclusions.
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Table 4. IV-2SLS Estimation Results.
IV-2SLS (IV:topographic relief) IV-2SLS (IV:river density)
First Stace 0.7881™ 0.6921™
& (0.0022) (0.0004)
F-value 101.78 985.22
Ssef:;d DCI Domestic International DCI Domestic International

A 0.0226™ 00182  -0.0015  0.0260°  0.0191"  -0.0028
88 (0.0036)  (0.0009)  (0.1217)  (0.0065)  (0.0021)  (0.2768)

Ccv YES YES YES YES YES YES
Year YES YES YES YES YES YES
Region YES YES YES YES YES YES
Obs. 510 510 510 510 510 510
R? 0.4036 0.4345 0.3575 0.3867 0.4708 0.4090

Note: *"" """ denote the significance level of 10 %, 5 % and 1 %, respectively, and the robust standard error is in
parentheses. The double circulation in the instrumental variable regression model is calculated by calculating
the coupling coordination degree according to the domestic circulation weight of 0.7 and the international

circulation weight of 0.3.

In addition to the above instrumental variable method, in order to further verify the robustness
of the results of this paper, this paper also considers the following methods for empirical testing: 1)
Construct different measurement indicators of manufacturing agglomeration, that is, use the added
value of manufacturing to recalculate the location entropy. 2) In order to exclude major external
shocks (the 2008 financial crisis and the COVID-19 epidemic), this paper shortens the time window
to 2010-2019 for re-regression. 3) Using the system GMM method for regression. 4) The samples are
winsorized, that is, 10 % of the samples before and after the domestic circulation and the international
circulation are removed, and the remaining samples are used for regression. The results show that
the results of the re-regression using the above method are consistent with the main results of the
benchmark regression. Limited by space, it is no longer explained separately here.

5. Further Analysis

5.1. Domestic Circulation Perspective

Combined with the theoretical analysis framework of this paper, from the perspective of the
domestic economic circulation, as the starting point of promoting domestic demand, residents’
income, that is, wage remuneration, is affected by the comprehensive factors of manufacturing
agglomeration, regional capital share, overall factor endowment and price index. And for the
construction of a unified domestic market, this impact will be divided into two aspects: intra-
provincial effect and inter-provincial effect. Based on this consideration, in order to further strip out
the impact of manufacturing agglomeration on the domestic circulation and provide a realistic
reference for industrial agglomeration in regions with different factor endowments, this paper
subdivides the manufacturing industry and regions: manufacturing industry is subdivided into
capital-intensive manufacturing industry and labor-intensive manufacturing industry, which are
represented by corner k and 1 respectively ; the 30 provinces and cities are subdivided into regions
with high capital abundance and regions with low capital abundance, which are represented by
corner markers u and d respectively. Thus, an 2 x 2 sample matrix is formed. The corner
i,i' ={ku,kd,lu,ld} represents the capital-intensive manufacturing industry in the region with
higher capital abundance, the capital-intensive manufacturing industry in the region with lower
capital abundance, the labor-intensive manufacturing industry in the region with higher capital
abundance and the labor-intensive manufacturing industry in the region with lower capital
abundance. According to the general literature practice, the capital income share of the sub-sectors
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exceeds the average capital income share of the manufacturing industry, which is a capital-intensive
manufacturing industry, and vice versa is a labor-intensive industry?; the classification standard of
regional capital abundance refers to Long et al. (2022). Considering the use of regional net loan ratio
as a measurement index, it is divided into two categories according to the median.

Figure 1 illustrates the decadal evolution (2010-2019) of manufacturing agglomeration patterns
across four industrial types, measured through value-added location entropy. Three principal
findings emerge from the analysis: 1) Factor-Consistent Agglomeration Dynamics: Capital-intensive
manufacturing demonstrates persistent agglomeration growth in capital-abundant regions,
contrasting with its decline in capital-scarce areas. Labor-intensive sectors exhibit divergent spatial
trajectories - an inverted-U pattern in capital-rich regions versus U-shaped development in capital-
poor areas. 2) Symmetric Regional Specialization: The observed spatial polarization reflects China's
hierarchical industrial restructuring. Capital-abundant eastern regions concentrate on high-end
manufacturing, while central/western regions absorb transferred industries, forming a pyramid-
shaped national production structure. 3) Factor Endowment Alignment: Manufacturing sectors
achieve higher agglomeration when their factor intensity aligns with regional endowment
advantages, confirming the predictive power of factor proportion theory in spatial economic
organization. Notably, labor-intensive industries maintain superior agglomeration levels overall,
suggesting stronger dependence on clustered development models compared to capital-intensive
counterparts. These patterns collectively characterize the spatial reconfiguration of Chinese
manufacturing during its industrial upgrading phase.

b. Capital-intensive manufacturing industry in

a. Capital-intensive manufacturing industry in the region with lower capital abundance

the region with higher capital abundance

0.6
1.2
1 05 \
0s _///— 0.4
0.6 03
04 0.2
0.2 0.1
0 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
c¢. Labour-intensive manufacturing industry in d. Labour-intensive manufacturing industry in the
the region with higher capital abundance region with lower capital abundance
1.5
1.5 /—\_\— \///
1
1
0.5 0.5
0 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

5 The capital-intensive industries in this paper include chemical raw materials and chemical products
manufacturing industry, other non-metallic minerals, mechanical and electrical industry,
transportation equipment industry, water transportation industry, support and auxiliary

transportation activity industry, and the remaining manufacturing sub-sectors are labor-intensive.
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Figure 1. The average agglomeration level of manufacturing sub-sectors in different regions.

It is not difficult to find that the capital share of the industry and the factor endowment of the
region will also have an impact on the level of manufacturing agglomeration in addition to the direct
effect on labor remuneration. At present, China is undergoing a huge adjustment of industrial
structure. The research of Grossman and Oberfield (2022) shows that the decline in the proportion of
labor-intensive industries in this process will lead to the reduction of labor remuneration and the
increase of regional capital income share, which further deteriorates the factor distribution pattern
and expands the income gap. In order to eliminate the intervention of this factor distribution pattern
change and obtain the net effect of manufacturing agglomeration on the construction of a new dual
circulation development pattern, this paper uses an 2 x 2 sub-sample matrix at the industry-region
level to re-evaluate the impact of manufacturing agglomeration on the domestic circulation.

Table 5 presents regression results for four subsamples: (1) capital-intensive manufacturing in
high capital-abundance regions, (2) capital-intensive manufacturing in low capital-abundance
regions, (3) labor-intensive manufacturing in high capital-abundance regions, and (4) labor-intensive
manufacturing in low capital-abundance regions. The analysis reveals that manufacturing
agglomeration in capital-abundant regions exhibits stronger effects in facilitating domestic economic
circulation, particularly for capital-intensive industries. This pattern holds consistently for intra-
provincial circulation, whereas all subsamples demonstrate limited impacts on inter-provincial
circulation. Notably, capital-intensive manufacturing agglomeration in capital-abundant regions
demonstrates the most statistically significant and economically meaningful coefficients in enhancing
both aggregate domestic circulation and its intra-provincial component. The results suggest path-
dependent advantages when industrial factor intensity aligns with regional endowment
characteristics.

Table 5. Regression results of subdivided samples.

Domestic circulation

(1) Aggw (2) Aggr (3) Aggm (4) Aggu
0.0180™ 0.0093" 0.0184™ 0.0097"
(0.0005) (0.065) (0.0015) (0.0009)
CcvV YES YES YES YES
R2 0.5581 0.5172 0.4618 0.3713
Intra-Province circulation
(1) Aggiu (2) Aggr (3) Aggu (4) Aggu
0.0178™ -0.0048 0.0180™ 0.0134"
(0.0027) (0.0295) (0.0007> (0.0051)
cv YES YES YES YES
R2 0.5396 0.4877 0.5145 0.3886
Inter-Province circulation
(1) Aggm (2) Aggu (3) Aggu (4) Aggu
0.0104™ 0.0086™ 0.0272 0.0095"
(0.0021) (0.0034) (0.0415) (0.0058)
Ccv YES YES YES YES
R2 0.5511 0.5221 0.4716 0.4339

Note: *, * *, * * * denote the significance level of 10 %, 5 % and 1 %, respectively, and the robust standard error is

in parentheses.

By comparing the regression results of Table 5 with each other, some more intuitive conclusions
can be obtained. By comparing column (1) and column (2), it can be seen that capital-intensive
manufacturing agglomeration can play a greater role in areas with higher capital abundance. The
main reason is that the demand for production factors of manufacturing industry is adapted to
regional resource endowments, and the agglomeration development of manufacturing industry will
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not be restricted by resource endowments. By comparing Column (1) and Column (4), it can be
further found that the positive effect of capital factor adaptation on domestic circulation is higher
than that of labor factor adaptation. Next, we observe column (2) and column (3). It can be seen that
when the demand for manufacturing production factors and regional resource endowments have a
“dislocation”, capital-intensive manufacturing agglomeration in areas with lower capital abundance
and labor-intensive manufacturing agglomeration in areas with higher capital abundance have
different effects on the domestic circulation. When capital-intensive manufacturing industries
produce in regions with low capital abundance, because their own production has a higher demand
for capital (B is large), if the regional capital factors are not sufficient and the overall market lacks

1
competition for producing differentiated products ( pu is small), the promotion effect of

manufacturing agglomeration on domestic demand will be weakened, or even have the opposite
effect. Correspondingly, when the labor-intensive manufacturing industry is producing in areas with

1
a high degree of capital abundance, it is easier to meet the conditions of pu > B because of its low

demand for capital, abundant capital elements in the overall market, and more intense competition,
so that the agglomeration of manufacturing industry can stabilize domestic demand and smooth the
domestic circulation.

5.2. International Circulation Perspective

Under the dual circulation pattern, the international competitiveness of the industry is the key
to the stable development of the international circulation. For the manufacturing sector, the decision-
making of export or domestic sales largely depends on the comprehensive consideration of trade
costs and economies of scale. Yang et al. (2020) pointed out that industrial agglomeration mainly
affects international trade through two channels: local market effect and productivity progress. In the
new economic geography analysis framework of this paper, the factors affecting the local market
effect, trade costs and the degree of increasing returns to scale that can reflect production efficiency
are endogenous as parameters for the analysis of production equilibrium in monopolistic competition
sectors, which provides a new perspective for this study.

First of all, some literature has noticed the impact of trade costs on trade between regions. It
should be noted that in addition to foreign trade costs, domestic trade costs may also affect export
trade. This is because: on the one hand, higher domestic trade costs will restrict economies of scale,
thus hindering exports (Rousslang and Theodore, 1993); on the other hand, market segmentation
caused by excessive domestic trade costs affects companies’ entry into other domestic markets,
forcing companies to choose exports (Bian et al., 2019). The domestic trade cost here mainly refers to
the inter-provincial trade cost caused by the division of labor production mode brought about by the
agglomeration of manufacturing industry, and the intermediate goods from other provinces are
usually used in production. Therefore, when discussing the impact of trade costs on the international
circulation, we should take into account both foreign trade costs and domestic trade costs, and take
into account the part of the inter-provincial circulation.

In order to further clarify the relationship between foreign trade cost, domestic trade cost and
international circulation, this paper uses the HR trade cost index (Heads and Ries, 2001) to calculate
the domestic trade cost and foreign trade cost of 30 provinces and cities in China from 2010 to 2019.
The HR trade cost index can compare the difference between domestic trade cost and foreign trade
cost faced by a region under a unified standard, and does not involve the industrial structure
characteristics of the region, which can better strip out the impact of trade cost on the international
circulation. Specifically, assuming that 7,; denotes the trade cost between region A and region B,

then 7,5 in the form of the HR index can be expressed as:

. 1/2n
T= (”AA ”BB) , (29)
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Among them, 74, (7zz) represents the proportion of intra-provincial trade volume of region A

( region B ) to the sum of intra-provincial trade volume, inter-provincial outflow and export trade
volume, 7, (754) represents the proportion of the trade volume of region A ( region B ) flowing

into region B ( region A ) to the sum of intra-provincial trade volume, inter-provincial outflow and
export trade volume of region A ( region B ), nj is the cost elasticity coefficient of trade. When region
A is a domestic province and region B is the Rest of the World (ROW), the HR index represents the
cost of foreign trade. The HR index of 1 indicates that there is no difference in the trade of goods
between the two regions, and the HR index is usually greater than 1. Taking two provinces in China
as an example, Tsuamdong, serei = 2 indicates that the inter-provincial trade cost between Shandong and

Hebei is twice the intra-provincial trade cost of Shandong Province and the intra-provincial trade
cost of Hebei Province, and the trade cost in the model setting of this paper is the “iceberg cost”
model. The intra-provincial cost is expressed in unit 1, so the higher the inter-provincial trade cost,
the higher the HR index, which means the higher the internal trade cost. Similarly, when region B
represents the rest of the world, the higher the HR index, the higher the foreign trade cost.

From 2010 to 2019, the trade costs of the whole country and the eastern, central and western
regions are shown in Figure 2, on the whole, the domestic trade costs show a trend of rising first and
then falling, while the foreign trade costs show obvious differences in different regions. From the
perspective of the national average level, the domestic trade cost is significantly higher than the
foreign trade cost, and both are higher than 1, which means that on average, the inter-provincial trade
cost is the highest, the international trade cost is the second, and the intra-provincial trade cost is the
lowest. The domestic trade cost and foreign trade cost in the eastern, central and western regions
show significant differences: 1) The foreign trade cost in the eastern region is lower than the domestic
trade cost, while the foreign trade cost in the central and western regions is higher than the domestic
trade cost; 2) The average domestic trade cost in the central region is the lowest, and the change range
of foreign trade cost is the smallest; 3)The domestic trade cost and foreign trade cost in the western
region are the highest among the three regions, and the foreign trade cost changes the most.

Next, from the perspective of the degree of increasing returns to scale, under the premise of a
large domestic market scale, industries or regions with a higher degree of increasing returns to scale
are more likely to form agglomeration and choose export sales. In other words, the elasticity of
returns to scale is a factor worthy of attention in the process of manufacturing agglomeration affecting
the international circulation. The elasticity of returns to scale refers to the sensitivity of the output as
a factor reward to the change of factor input when the total factor input increases or decreases year-
on-year. It reflects the relationship between the change of output and the change of production
factors. It is an important parameter in the framework of new economic geography based on the
assumption of increasing returns to scale. Taking the common Cobb-Douglas production function as
an example, the logarithmic form is InY =alnL + fInK, where o and B represent the marginal

output elasticity of labor and capital, respectively. The elasticity of return to scale is y, then y can be
expressed asy=a+ f , and y>1 indicates increasing returns to scale. Using the data of
manufacturing output, the original value of fixed assets, cumulative depreciation and the number of
employees at the end of the year and OLS method, this paper preliminarily calculates the elasticity
of returns to scale of China’s manufacturing sub-sectors. The results are reported in Table 6 below.

Nation Eastern
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Figure 2. Domestic trade costs and foreign trade costs in the eastern, central and western regions.

Table 6. The elasticity of returns to scale in manufacturing sub-sectors.

Ratio of export

Capital- Labour-  Elasticity of delivery value

I t
ndustry Ollt[.)lf out[.n?t returns to to output value
elasticity  elasticity scale (%)
(]
Agricultural and sideline food 0.7566 0.2083 0.9649 490

processing industry
Food manufacturing industry 0.6211 0.9771 1.5982 5.60
Wine, beverage and refined

L 0.7227 0.5597 1.2824 1.60
tea manufacturing industry
Tobacco products industry 0.9404 0.1078 1.0482 0.45
Textile industry 1.1758 0.4210 1.5968 11.42
Textile and clothing, clothing 75, 0.3010 1.0339 23.36
industry
Leather, fur, feathers and their 0.8151 0.4783 19934 05 67
products and footwear
Wood processing and wood,
bamboo, rattan, brown, grass 0.8400 0.1888 1.0288 6.72
products industry
Furniture manufacturing 0.7544 0.5034 1.2578 23.05
Papermaking and paper 0.9477 0.1376 1.0853 454
products industry
Printing and Recording Media 1.0719 0.1885 19604 790

Reproduction
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Cultural and educational,
industrial, sports and

. 0.6857 1.0514 1.7371 32.43

entertainment products
manufacturing industry
Petroleum processing, coking
and nuclear fuel processing 0.4022 0.1421 0.5443 1.76
industries
Chemical raw materials and
chemical products 0.7082 0.6781 1.3863 5.59
manufacturing
Pharmaceutical 0.5190 1.2212 1.7402 6.15
manufacturing industry
Chemlcal fiber manufacturing 0.6043 0.6269 19312 677
industry
Rubber and plastic products , 7, 0.4125 1.1132 13.82
industry
Non-mefallic mineral 0.8154 0.5396 1.355 3.60
products industry
Ferrous metal smelting and

. L 0.3229 0.0893 0.4122 3.34
rolling processing industry
Non-ferrous metal smelting
and rolling processing 0.7656 0.4437 1.2093 2.61
industry
Metal products industry 0.7131 0.9239 1.637 10.99
General equipment 0.4609 0.4406 0.9015 11.35
manufacturing industry
Special equipment 0.5770 0.8350 1412 9.45
manufacturing industry
Iransportation equipment 1.4134 0.0199 1.4333 8.61
manufacturing industry
Electrical machinery and
equipment manufacturing 0.7430 0.5136 1.2566 16.11
industry
Computer, communications
and other electronic 0.6578 1.2625 1.9203 54.06
equipment manufacturing
Instrument and meter 0.7881 0.2708 1.0589 18.34
manufacturing industry
Manufacturing average 0.7502 0.5016 1.2518 11.83

On the whole, the returns to scale of most manufacturing industries are in the range of (1, 2).
The average capital output elasticity, labor output elasticity and scale output elasticity are 0.7502,
0.5016 and 1.2518, respectively, indicating that the capital and labor scale expand by 1 % at the same
time, and the average output of manufacturing industry increases by about 1.25 %. This also proves
the rationality of the previous analysis model function hypothesis selection. Only four industries
have a return to scale elasticity of less than 1. The government has issued a series of transformation
policies and strict environmental regulations for high-energy-consuming industries. Most of the
production and sales activities in high-energy-consuming industries are undertaken by state-owned
enterprises, and their production scale is directly controlled. Especially under the current “double
carbon” target, if it is impossible to choose a production mode with high factor production efficiency,
it is difficult for high energy-consuming industries to achieve economies of scale only by expanding
production scale. Table 6 also shows the proportion of export delivery value of each manufacturing
sub-sector, which is used to characterize the degree of participation of each industry in the
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international circulation. Melitz (2003) developed a heterogeneous industry dynamic model through
the assumption of constant elasticity of substitution and monopolistic competition, and found that
enterprises whose productivity exceeds the threshold of export costs will participate in export
activities. The elasticity of returns to scale essentially reflects the relationship between input changes
and output changes. Then, under the condition that exogenous variables such as production
technology and factor costs remain unchanged, the elasticity of returns to scale can reflect the
productivity of enterprises to a certain extent. From this perspective, a manufacturing enterprise is
only profitable to carry out export trade activities when its own elasticity of returns to scale
(productivity) is high enough. The existing literature has verified the conclusion that “industrial
agglomeration will increase the export tendency of enterprises” from multiple perspectives (Koening,
2010). Some studies have shown that industrial agglomeration may have a non-linear impact on the
export of enterprises (Forte and 54, 2021; Lin et al., 2011), and may also be affected by the elasticity
of scale returns of different industries in different regions.

6. Conclusions and Implications

Amid China’s push for high-quality economic development, this study examines how
provincial-level manufacturing agglomeration facilitates economic circulation through a dual
domestic-international framework. The findings yield three key policy implications:

First, provincial authorities should strategically leverage spatial agglomeration externalities to
strengthen domestic circulation. Regional industrial policies must prioritize reducing institutional
trade barriers to enhance factor mobility across jurisdictions, and fostering industrial
complementarity through specialized agglomeration clusters. This dual approach amplifies scale
economies while mitigating redundant construction risks inherent in regional competition.

Second, international circulation strategies require differentiated implementation. Coastal
provinces with comparative advantages in scale-intensive manufacturing should concentrate on
cultivating global champions through targeted agglomeration policies, particularly in sectors
demonstrating high scale elasticity (o < 1). Inland regions may optimize their participation in global
value chains by developing complementary intermediate goods sectors that capitalize on existing
coastal agglomerations.

Third, spatial coordination mechanisms demand institutional innovation. We propose
establishing a cross-provincial factor exchange platform to harmonize factor pricing and allocation
efficiency, and dynamic compensation schemes that internalize agglomeration externalities between
upstream/downstream regions. Such institutional designs could alleviate the observed divergence in
domestic circulation outcomes stemming from heterogeneous factor endowments.

These recommendations underscore the necessity of moving beyond conventional place-based
policies toward a systems approach that strategically coordinates agglomeration economies across
spatial scales and circulation dimensions.
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