
Chapter 40
The Spatial Dimension of Chinese Trade
with Russia: Evidence from Regional
Data

D. A. Izotov and K. I. Tochkov

Abstract The present study estimates the magnitude of trade barriers between
Chinese regions and their trading partners. The analysis shows that trade barriers
between Russia and the Chinese regions are comparable with South American coun-
tries and Pakistan, but they are higher vis-à-vis Hong Kong, Taiwan, Kazakhstan
and Southeast Asia. A common border with a foreign country leads to a significant
increase in trade ofChinese regions. The results explain the unevenly distributed trade
between Chinese regions and Russia. Other institutional factors—common language
and colonial ties—contribute to an increase in bilateral trade and a reduction of trade
barriers. Transport infrastructure, built during Tsarist/Soviet control over some parts
of China in the nineteenth and twentieth centuries, contributes to the concentration of
Sino-Russian trade interactions in these Chinese regions. The findings also indicate
that due to globalization and the growth of the overall economies of scale, trade costs
decline with increasing distances between the trading Chinese regions and foreign
countries. This, to some extent, explains the obtained values of trade barriers for
Russia.

40.1 Introduction

Strong engagementwith the global economy is an important source of rapid economic
growth for the Chinese economy. China is characterized by a large territory, popu-
lation and differentiated development of regional economies. At the same time,
openness to foreign markets positively influenced the economic growth of all
Chinese regions. The complex process of trade and economic integration of the
national market also contributes to the economic development of the regions of
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China. However, China’s trade in the domestic market and with foreign countries is
constrained by the barriers that appear at the regional level.

The total trade turnover between theChinese regions andRussia by 2019 increased
to $109 bn. Over the past two decades, the interest of the Russian and Chinese sides
in further developing and deepening strategic partnership with each other, coordi-
nating joint actions in solving various problems has noticeably increased. Against the
background of increased competition in the markets of developed countries, Chinese
companies see the markets of developing and transit countries, including Russia,
as an alternative. Chinese business relies on developing countries, as well as on a
number of post-Soviet countries.

Russia and China have a long land border, and some border regions in China are
characterized by close trade and economic tieswith theRussianmarket. However, the
Chinese economy interacts unevenlywith theRussianmarket.By2019, almost half of
Chinese exports to Russia came from Zhejiang, Guangdong and Jiangsu provinces,
and about 70% of imports from Russia to China were provided by Heilongjiang,
Beijing and Shandong. The potential for further expansion of Sino-Russian coop-
eration is determined not only by the level of structural complementarity, by the
comparative scale of supply and demand, but also by the comparative potential of
expanding bilateral cooperation in each region of China. From this point of view, in
order to assess trade barriers that hinder China’s interaction with Russia, it is neces-
sary to take into account the spatial structure of the Chinese economy, i.e., feature of
interactions at the regional level in China. At the same time, it can be assumed that
various barriers at the regional level of China may hamper trade interactions between
Russia and China.

40.2 The Relevance of the Research and Literature Review

One of the most common methods for quantifying trade barriers is to build gravity
dependencies to determine the “border effect” [1], understood as a set of trade and
economic costs arising from the goods crossing any border. Gravity models describe
one of the most stable empirical dependencies in economic analysis, having a high
explanatory power of the variables that form trade flows [2]. Therefore, on the basis
of this approach, there are a large number of studies of the Chinese economy’s
interaction with various countries of the world, both at the level of the national
economy [3, 4] and at the industry level [5]. Also, barriers to trade interactions
between Chinese regions among themselves are being actively studied [6, 7].

In recent years, there is a lack of studies on border effects and comparative assess-
ments of trade barriers, aswell as studies on the intensity dynamics of trade ofChina’s
regionswith foreign countries. In addition, an important point is the correctness of the
estimate of the gravity dependence, since the experience of a large number of empir-
ical studies allows us to formulate the following recommendations [8]: Whenever
available, panel data should be used to obtain structural gravity estimates; panel data
with intervals should be used instead of data pooled over consecutive years in order
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to allow for adjustment in trade flows; gravity estimations should be performed with
intranational and international trade flows data; in accordance with gravity theory,
directional time-varying (importer and exporter) fixed effects should be included in
panel trade data; pair fixed effects should be included in gravity estimation with
panel trade data; estimate gravity with the Poisson pseudo maximum likelihood
(PPML) estimator, which solves the problem of heteroskedasticity [9]. Also, this
method makes it possible to include “zero” trade flows in panel data, since there is
no need for logarithms. The application of PPML shows satisfactory results, even if
the proportion of “zero” trade flows in the panel data is very large [10].

40.3 The Purpose of the Study and Methodology

The present study extends the existing literature on assessing the border effects of
Chinese regions in recent years. We have consistently studied the border effects by
comparing intra-regional and external trade and economic interactions of Chinese
regions. In this article, we also examine the influence of the distance factor and
institutional factors, explaining the trade of Chinese regions with various countries,
including Russia.

In this study, we follow the aforementioned recommendations, with the exception
of highlighting time intervals in panel data due to the short time series. The dependent
variable is bilateral trade adjusted for the size of economies i and j to solve the
endogeneity problem [11] and to guarantee the absence of a significant correlation
between errors and regressors [12].

The equation was estimated in a nonlinear form by the PPML method:

xi j t
yi t y j t

= exp[k + (1 − σ)ρ ln di j + (1 − σ) ln bi j − (1 − σ) ln Pi − (1 − σ) ln Pj ] × εi j t ,

(40.1)

where xij—exports from region/country i to region/country j; yi—the size of the
economy of region/country i; yj—the size of the economy of region/country j; b—the
barriers to trade; d—the physical distance between trading regions/countries; Pi—
the average value of trade costs between region/country i and its trading partners;
Pj—the average value of trade costs between region/country j and its trading partners;
σ—the elasticity of substitution. The ad valorem tariff equivalent of the border effect
(b-1) is calculated using an elasticity of substitution in the range between 5 and 10.

Physical distances between the analyzed objects can be represented in various
ways [13]. There are databases on distances between countries specifically for the
purpose of gravity modeling (e.g., CEPII). However, as analysis has shown, these
databases include linear distances between national economies, which in most cases
are significantly less than nonlinear (real) distances. For this reason, in this study,
distances were calculated independently: for sea and transoceanic transportation and
for land transportation in kilometers. It should be noted that for the countries of North
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and South America, Australia and Oceania, Africa, Western Europe and for most
countries of Asia and Central Europe, trade with China is carried out mainly in the
framework of sea and transoceanic transportation. Therefore, for the vast majority
of China’s trading partner countries under consideration, the distance to Chinese
territory was initially calculated to the nearest largest port (Shanghai, Guangzhou,
Dalian, etc.) and then to the rest of China based on the distances of highways and
railways.

The rest of the countries have transit railway and automobile infrastructure with
border checkpoints with the internal Chinese regions or have access to it: most
countries of the former Soviet Union, some countries of Central Europe, Finland,
Mongolia, Pakistan, a number of countries in South and Southeast Asia. For most of
these countries, the distance to the border of interior Chinese regions was calculated
on the basis of direct roads and railways connecting it with other regions—first by
sea and transoceanic transportation, then by land. A special case for determining
the distance to Chinese regions is Russia, since this country covers a large territory:
Exports from China are mainly oriented toward the western part of Russia; imports
are mainly carried out from the Russia’s eastern part. Therefore, distance for exports
and imports is different. For Chinese exports to Russia, Moscow is selected as the
focal point, and for imports from Russia to Irkutsk.

Distance within Chinese regions is defined as the distance between the two
largest regional agglomerations (for the cases of Beijing, Tianjin, Chongqing and
Shanghai—the distance between the most distant parts of cities) along highways and
railways. Distances between Chinese regions are calculated both by road, rail and
sea routes.

Bilateral trade of Chinese regions with foreign countries is reported by Chinese
customs statistics based on the location of exporters and importers for three
years: 2017–2019, covering 217 countries and territories. Accordingly, exports are
presented in FOB prices (“on board”), and imports are presented in CIF prices, i.e.
including transportation and cargo insurance costs. In some studies, transportation
costs are determined by subtracting “mirror” exports (in FOB prices) from imports
(in CIF prices) [13]. Thus, transportation costs are already included in the cost of
imports in CIF prices, which, along with an assessment of the effect of physical
distance on bilateral interactions, leads to a deviation in the gravitational depen-
dence. Therefore, exports and imports should be presented at the same price. For
this, the import of Chinese regions based on an indirect estimate [14] of travel time
and average transportation costs based on calculated nonlinear distances between
regions/countries was reduced to FOB prices. Zero values were also included in the
export and import data set.

In line with the aforementioned recommendations for gravity model estimations,
it is necessary to include intranational trade in the equation. We distinguish border
effects within Chinese regions and between them by including intra- and inter-
regional trade. In the existing data set, intra-regional trade in China is measured
as wholesale and retail trade turnover excluding exports and imports. Missing data
for 2019 are calculated using the moving average method over the 12 previous years.
The dynamics of inter-regional trade were calculated employing the proportions
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from earlier input–output tables [15], and the exports and imports of goods for
the corresponding regions for 2017–2019 were used as the basic indicator for the
assessment.

The size of the economies of foreign countries (GDP) is measured by the existing
and forecast values reported by the IMF. Data on the size of China’s regional
economies (GRP) were obtained from the China’s National Statistical Bureau, fore-
cast estimates from Bloomberg, the Economist Intelligence Unit, HKTDC Research
and statistical agencies in several Chinese provinces.

Variables expressing values are denoted in US dollars at current prices, allowing
us to avoid errors that often arise in empirical estimates of gravity equations [16, 17].

For our purposes, Eq. (40.1) is presented in the following form:

xi j t
yit y jt

= exp[λi + λ j + ηt + β0 + β1 ln DI STi j

+ β2CONTi j + β3...n(CN1...31 × N1...m)] × εi j t , (40.2)

where xij—exports from region/country i to region/country j; yi—GRP/GDP of
region/country i; yj—GRP/GDP of region/country j; t—time; DISTij—distance
between trading regions/countries i and j in km. The other independent variables are
dummies. ThedummyvariableCONTij reflects the existence of joint borders between
the Chinese region i and its trading partner j. Other dummies characterize the effects
of borders on trade by Chinese regions (CN) with their partners (N) consisting of 31
Chinese provinces and 217 countries and territories of the world. Variation across
time and cross-sectional factors are controlled via fixed effects for years (η) and
exporting and importing regions and countries (λ). The model in Eq. (40.2) was esti-
mated as panel data with fixed effects using PPML. The initial data set describing
bilateral trade covers three years (2017–2019) and involves 43,244 observations.

Due to the large number of China’s trading partners, only the main ones were
singled out, while the rest were either grouped in terms of their membership in
economic entities, or assigned to others. As a result, the model in Eq. (40.2) is
adjusted as follows:

xi j t
yit y jt

= exp[λi + λ j + ηt + β0 + β1 ln DI STi j

+ β2CONTi j + β3(CN ) + β4(CN × CN )]
× exp[β5(CN × RU ) + β6(CN × J P) + β7(CN × K R)

+ β8(CN ×USA) + β9(CN × HK )]
× exp[β10(CN × TW ) + β11(CN × EU )

+ β12(CN × AUSN Z) + β13(CN × AFRIC A)]
× exp[β14(CN × SAMERIC A) + β15(CN × CAN )

+ β16(CN × MEX) + β17(CN × K Z)]
× exp[β18(CN × PAK ) + β19(CN × I N D)
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+ β20(CN × GULF) + β21(CN × ASE AN )]
× exp[β22(CN × OT HERS)] × εi j t , (40.3)

whereCN—tradewithin Chinese regions;CN ×CN—between Chinese regions,CN
×RU—with Russia,CN × JP—with Japan,CN ×KR—with the Republic of Korea,
CN × USA—with the USA, CN × EU—with the EU-28, CN × HK—with Hong
Kong, CN × TW—with Taiwan, CN × AUSNZ—with Australia and New Zealand
(Agreement on Close Economic Relations),CN × AFRICA—with African countries
(55 countries of the African Union), CN × SAMERICA—with South American
countries (12 countries that are full and associate members of MERCOSUR), CN
× CAN—with Canada, CN × MEX—with Mexico, CN × KZ—with Kazakhstan,
CN × PAK—with Pakistan, CN × IND—with India, CN × GULF—with the Gulf
countries (6 members of the Council for Cooperation of the Arab States of the
Gulf), CN × ASEAN—with 10 countries of ASEAN, CN × OTHERS—with other
countries.

It should be noted that: Firstly, including intranational trade can significantly
weaken the effect of physical distance on the dependent variable, due to the relatively
large volumes of trade within and between Chinese regions compared with foreign
trade; secondly, the liberalization of foreign economic activity, mass transporta-
tion, including container transportation, combined with fragmentation of produc-
tion of transnational corporations between different countries contributed to the fact
that the distances over which goods are transported increased significantly [18]. In
other words, due to the economies of scale, the relative costs of transporting goods
between geographically remote economies have declined significantly, especially in
transoceanic transport [14]. Therefore, even if countries are located at a considerable
distance from each other, but their trade is included in transoceanic logistics routes,
it can be assumed that the effect of the borders between them may be less than with
countries closer by.

Taking this fact into account, Chinese regions and countries were divided into
groups in terms of the distance ranges between them [19, 20]: up to 750 km, from
750 to 1500 km, from 1500 to 3000 km, from 3000 to 6000 km, more than 6000 km.
Further, these groups were included in the transformed model in Eq. (40.3) as
dummy variables, whereby physical distance and contiguity were dropped to avoid
multicollinearity.

Accordingly, the impact of different distance ranges onbilateral tradewas assessed
by transforming Eq. (40.1) as follows:

xi j t
yit y jt

= exp[λi + λ j + ηt + β0 + β1DI ST (0 − 750) + β2DI ST (751 − 1500)]
× exp[β3DI ST (1501 − 3000) + β4DI ST (3001 − 6000) + β5DI ST (> 6000)]
× exp

[
β6L ANGU AGEi j + β7COLONYi j

] × εi j t (40.4)
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where DIST (0–750)—the distance between objects is up to 750 km, DIST (751–
1500)—from 750 to 1500 km, DIST (1501–3000)—from 1500 to 3000 km,
DIST (3001–6000)—from 3000 to 6000 km, DIST (>6000)—more than 6000 km,
LANGUAGE—acommon language,COLONY—the colonial ties of aChinese region
over the period 1840–1945.

Two new variables were included in the model. The first one is a dummy variable,
reflecting the common language of Chinese regions with foreign countries. Singa-
pore, Taiwan, Hong Kong and Macau are characterized by a common language with
all Chinese regions. As for other countries, the main criterion for assigning values
was the common language with the national minorities living in a particular Chinese
region, which, in most cases, have territorial autonomy. Thus, it was determined
that Mongolia has a common language with Inner Mongolia and Gansu province;
North Korea and the Republic of Korea—with the provinces of Jilin and Liaoning;
Kazakhstan, Kyrgyzstan, Uzbekistan and Turkmenistan, as well as Turkey—with
Xinjiang; Myanmar—with the provinces of Yunnan, Qinghai and Tibet; Bhutan and
Nepal—with Tibet.

The second dummy variable reflects the colonial past. In most cases, the long-
term ties between the mother country and its dominions resulted in the creation of a
joint transport infrastructure, as well as the accumulation of experience in trade and
economic interactions, which can positively affect bilateral relations for a long time.
In the years 1840–1945, the territory of today’s China was unevenly distributed in
time and space into spheres of influence between the largest empires in the world
[21].

As a result, the dummy variable for colonial ties assumes a value of one for the
following country/region pairs: Russia—Inner Mongolia, Xinjiang, Heilongjiang
and Jilin; Kazakhstan, Kyrgyzstan, Tajikistan, Uzbekistan and Turkmenistan (as
part of the Russian Empire and the USSR)—Xinjiang; Great Britain (including
Canada, Australia, New Zealand and Hong Kong)—Shanghai, Jiangsu, Zhejiang,
Anhui, Jiangxi, Hunan, Hubei, Chongqing, Sichuan, Guangdong; France (including
Vietnam)—Hainan, Guangxi, Yunnan, Guizhou, Guangdong; Germany—Shan-
dong; Japan (including North Korea, Republic of Korea, and Taiwan)—Inner
Mongolia, Heilongjiang, Jilin, Liaoning, Beijing, Tianjin, Hebei, Shanxi, Shan-
dong, Jiangsu, Anhui, Hubei, Henan, Zhejiang, Fujian and Guangdong; Portugal
(Macau)—Guangdong.

40.4 Results

Abenchmark for comparing the border effect should be based on a category excluded
from the number of dummy variables in the model. The results show that trade within
Chinese regions exhibits the lowest border effects relative to trade between Chinese
regions and trade with foreign countries. Border effects between Chinese regions
amounted to 67.5% relative to intra-regional barriers. India and other countries record
the highest border effects with Chinese regions (491.3 and 500.4% in ad valorem
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tariff equivalents, respectively). The border effect with Russia was 437.1%, which
is lower than for most other trading partners of China and is comparable with South
American countries and Pakistan. Countries with the lowest border effects included
Hong Kong, Taiwan, Kazakhstan and the ASEAN countries (Table 40.1).

The presence of a joint border between a foreign country and a Chinese region
contributed to a significant increase in bilateral trade—almost 16 times more (e2.83

– 1 ≈ 15.95), reducing trade barriers in the ad valorem equivalent by 51%. This may
explain some disproportionality in Russia’s trade with Chinese regions, given the
long land border between the two countries.

The estimates indicate a negative effect of distance on Chinese regions’ trade;
however, its magnitude is not large. On the one hand, the premise of a lesser effect of
transportation costs (distance) on trade has already been included in the model used

Table 40.1 Border effects of Chinese regions, 2017–2019

Variables β Robust standard errors Border effect (%)

CN × CN −2.06*** 0.12 67.5

CN × RU −6.72*** 0.25 437.1

CN × JP −7.03*** 0.18 479.8

CN × KR −6.84*** 0.17 453.2

CN × USA −6.92*** 0.20 463.9

CN × EU −6.85*** 0.21 453.7

CN × HK −5.41*** 0.17 286.6

CN × TW −6.68*** 0.17 431.9

CN × AUSNZ −6.86*** 0.19 455.8

CN × AFRICA −6.82*** 0.22 450.6

CN × SAMERICA −6.72*** 0.22 436.8

CN × CAN −6.93*** 0.20 465.9

CN × MEX −6.82*** 0.20 450.4

CN × KZ −6.66*** 0.18 429.1

CN × PAK −6.75*** 0.20 440.4

CN × IND − 7.11*** 0.19 491.3

CN × GULF −6.88*** 0.20 458.4

CN × ASEAN −6.27*** 0.19 379.6

CN × OTHERS −7.17*** 0.17 500.4

CONT 2.83*** 0.05 −50.7

ln(DIST ) −0.13*** 0.03

Constant −26.38*** 0.23

Obs 43,244

PseudoR2 0.82

Note ***p < 0.01. The tariff equivalent of the border effects (in %) is shown in bold assuming an
elasticity of substitution σ = 5
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for evaluation in comparison with the OLS [9]. On the other hand, there is no clear
evidence of bilateral distance between trading regions/counties leading to higher
trade costs and, accordingly, border effects. This circumstance requires additional
evaluation.

Our findings suggest that a common language increases bilateral trade by a factor
of 5 (e1.76 – 1≈ 4.81), and colonial ties—by almost 100% (e0.67 – 1≈ 0.95), reducing
the average trade barriers by 36% and 15%, respectively (Table 40.2).

For Russia, this means that the presence of an associated transport infrastruc-
ture (mainly the railways) in Northeast China and partially in Xinjiang, built
during Tsarist/Soviet control over these territories, facilitates, ceteris paribus, the
concentration of Russian–Chinese trade within these Chinese regions.

It is worth mentioning that the estimation of border effect by distance ranges is
conditional, since the physical distance is not included in the model due to multi-
collinearity. To determine the conditional border effect, a group of countries and
Chinese regions were adopted as a benchmark, the distance between which does not
exceed 750 km. In fact, this group covers intra-regional and part of the inter-regional
trade interactions of China. The results indicate a surge in cost with increasing
distances but if distance between a Chinese region and its trading partner exceeds
6,000 km, and the conditional border effects are lower. In other words, if a Chinese
region and a foreign country are at a considerable distance from each other, then the
conditional border effect between them might be lower than with trading partners
that are closer by. This, to some extent, explains the low levels of border effects,
especially for Russia, estimated via Eq. (40.2).

Table 40.2 Results for model (4) estimation

Variables β Robust standard errors Border effect (%)

DIST (751–1500) −3.07*** 0.05 115.1

DIST (1501–3000) −4.43*** 0.05 203.2

DIST (3001–6000) −5.05*** 0.06 253.3

DIST (>6000) −4.94*** 0.09 244.1

LANGUAGE 1.76*** 0.10 −35.9

COLONY 0.67*** 0.04 −15.4

Constant −34.94*** 0.19

Obs 43,244

PseudoR2 0.33

Note ***p < 0.01. The tariff equivalent of the border effects (in %) is shown in bold assuming an
elasticity of substitution σ = 5
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40.5 Conclusions

Trade interactions between Chinese regions and Russia are unevenly distributed.
Trade within Chinese regions exhibits the lowest border effects compared to inter-
regional trade and trade with foreign countries. The border effects for trade between
Russia and Chinese regions are comparable to South American countries and
Pakistan, but are higher than for Hong Kong, Taiwan, Kazakhstan and Southeast
Asia. If a Chinese region shares a border with a foreign country, bilateral trade
increases significantly compared to other regions. This patternmight explain a certain
disproportionality in the trade of Chinese regions with Russia.

Other institutional factors—common language and colonial ties—contribute to
an increase in bilateral trade and a reduction in trade barriers. For Russia, this means
that the presence of transport infrastructure built during the Tsarist/Soviet control
of these territories contributes to the concentration of Russian–Chinese trade within
these Chinese regions.

The findings indicate a reduction in trade costs with increasing distances due to the
process of globalization and an increase in the overall economies of scale. Therefore,
the costs of trade between a Chinese region and a distant foreign country can end up
being similar to those with neighboring countries, which, to some extent, explains
the estimated trade barriers with Russia.
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