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Gravity, Borders, and the Potential for Gravity, Borders, and the Potential for 
Economic Integration in the Asia Economic Integration in the Asia 
Pacific: Evidence from Korea and Pacific: Evidence from Korea and 
RussiaRussia

Kiril Tochkov*1)

Abstract

Over the past decade, Russia has increasingly focused on promoting the economic 

development of its Far Eastern region by fostering cross-border cooperation with 

Northeast Asian countries. Korea has become one of the major trading partners 

of Russia’s Far East (RFE). This paper examines the relations between Korea and 

Russia at both the national and regional levels using trade data in a gravity-model 

framework over the period 1992-2014. In particular, the study provides estimates 
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of the border effects between the two countries that allow the assessment of the 

extent of their economic integration. The results provide a mixed picture. The 

barriers to trade between Korea and Russia at the national level are significantly 

higher than between Korea and any other of its trading partners in the West or 

in East Asia. While these adverse border effects have declined in recent years, 

they remain high. At the regional level, Korea’s border effects with RFE are on 

average not significantly different from those between Korea and the rest of Russia. 

However, while the former have gradually disappeared between 2010 and 2012, 

the former have remained largely constant. These findings suggest that RFE is 

increasingly integrated with Korea but numerous hurdles remain and prevent the 

full realization of the potential for regional development in Northeast Asia.

JEL Classification: F15, O53, R10

Keywords: Trade, Border effects, Regional integration, Korea, Russia, Northeast Asia 

I. Introduction

Over the past 25 years since Korea and Russia established diplomatic relations, 

both countries experienced a fundamental transformation of their economic and 

political systems. In the 1990s, expectations were high that democratic reforms, 

economic liberalization, and globalization would offer both countries a unique chance 

to foster a close relationship that would prove mutually beneficial. Although Korea 

has indeed developed into one of Russia’s major trading partners, the potential 

for cross-border economic cooperation has not been fully realized. Recent 

developments seem to offer new hope that the two countries can deepen their 

economic ties. This study explores the trade barriers between Korea and Russia 

and analyzes the potential for closer economic cooperation between the two countries 
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in the context of regional integration in Northeast Asia (NEA).  

The Russian economy has traditionally been oriented towards Europe, and 

the region west of the Urals has developed as the center of economic, and especially 

industrial, activity in the country. In contrast, Siberia and the Russian Far East 

(RFE) have remained sparsely populated, economically underdeveloped, 

internationally isolated, and focused on the extraction of natural resources. The 

past two decades have seen profound changes in the global economic and geopolitical 

structure that have had an impact on regional development and integration in Russia 

and NEA. The breakdown of the Soviet Union allowed Russia to restore and improve 

its relations with Japan, China, and Korea. After being sealed off from its NEA 

neighbors for almost eight decades, RFE was supposed to be one of the main 

beneficiaries of Russia’s opening to the world. However, the difficult economic 

transition and political instability in Russia coupled with the East Asian Financial 

Crisis in 1997 and Russia’s debt default a year later impeded the expansion of 

cross-border ties and stalled economic development in the RFE.

Over the past decade, Russia’s economic boom driven by high commodity 

prices on world markets, China’s emergence as a global economic superpower, 

and the deepening integration of Korea’s dynamic and innovative economy within 

NEA have created new opportunities that resulted in a number of national, bilateral, 

and multilateral initiatives. At the multilateral level, the Greater Tumen Initiative 

(GTI) aims at promoting regional cooperation between China, Russia, Korea, and 

Mongolia mainly by facilitating trade, investment, and tourism, and expanding 

cross-border transportation infrastructure (Wang 2014).1) Moreover, the creation 

of a multilateral financial institution focused on supporting development projects 

in the NEA has been discussed since the 1990s. This idea was realized in part 

by the founding of the Asian Infrastructure Investment Bank (AIIB) in 2015, although 

the regional scope of AIIB is broader in that it covers the whole of Asia.

1) GTI was initiated in the 1990s under the auspices of the United Nations Development Program 
(UNDP) but in 2005 the member states took over the initiative, turning into a multilateral 
intergovernmental cooperation mechanism (Wang 2014).
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The establishment of a free trade area between China and Korea in 2015 has 

been one of the major bilateral initiatives in NEA for the past decade. In addition, 

China and Russia have signed a number of agreements aimed at strengthening the 

economic ties between the two countries. The main goal of the 2009 “Program for 

Cooperation between the Regions of Siberia and RFE and China’s Northeast” is to 

deepen long-term regional cooperation by expanding cross-border trade, infrastructure 

and investment (Izotov 2014). Also in 2009, Russia agreed to deliver Siberian oil 

to China for 20 years using a spur pipeline of the Eastern Siberia-Pacific Ocean 

Pipeline. Similarly, in 2014, China and Russia negotiated a deal to deliver gas from 

RFE to China over a 30-year period along the planned “Power of Siberia” pipeline. 

Countries in the region have also been active in promoting national-level initiatives 

with a focus on economic cooperation in the NEA. The Eurasia Initiative announced 

by Korea’s President Park in 2013 targets the expansion of trade, energy, and 

transportation links between Korea and Russia as well as the promotion of 

knowledge-based economic development in the region (Lee 2015; Jeh 2015). The 

initiative places a particular emphasis on establishing logistics networks that would 

connect Korea to Russia’s railway and energy networks, which in turn requires 

the active engagement of North Korea in the process (Lee 2015; Jeh 2015). Russia’s 

national level strategy with respect to NEA has focused on the economic development 

of RFE as the key link to regional integration in the Asia-Pacific region (Lee 

et al., 2010). Some of the main components of this strategy include the adoption 

of the “Socio-Economic Development of the Far East and the Baikal region” program, 

the creation of a federal-level Ministry for the Development of the Far East in 

2012, and plans to create zones of advanced socio-economic development in order 

to attract foreign investment from NEA (Jeh and Kang 2013; Jeh et al. 2014).

These initiatives have had some positive effects. According to Russian customs 

data, Korea in 2005 was the third largest importer of goods from RFE and the 

third largest exporter to RFE after China and Japan. Only seven years later, Korea 

was already the second largest importer from RFE and was exporting twice as much 

to RFE than Japan, ranking second behind only China. At the same time, the poor 
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infrastructure, red tape, institutional and legal barriers, haphazard applications of 

the rule of law, ineffective coordination between federal and local authorities, and 

high production costs have created obstacles to trade and investment in the region. 

The goal of this paper is to examine the relationship and the extent of integration 

between Korea and Russia at the national as well as at the regional level over 

the period 1992-2014. For this purpose, trade data is used to estimate a gravity-type 

model that produces estimates of the border effects between the two countries. 

These effects measure the cost of moving goods across the border by controlling 

for the impact of geographical distance and the size of the trading partner’s economies 

and are calculated for the trade between Russia and Korea as well as between 

RFE and Korea. The objective is to explore whether the barriers to trade as represented 

by the border effects have increased or declined over time, which in turn can 

show whether the economic integration of the two countries or regions has deepened.

The issues explored in this study have important policy implications. The 

weak demand on Western markets for Russia’s natural resources in the aftermath 

of the global economic crisis and the deterioration of political and economic relations 

with the West as a result of the Ukrainian crisis have compelled Russia to accelerate 

its economic cooperation with NEA and to speed up the development of RFE. 

At the same time, Korea is increasingly seeking access to the energy resources 

and transportation networks in RFE which would not only help expand its foreign 

trade and investment but would also contribute to its engagement with North Korea. 

The findings of this study would make it possible to assess the success of both 

countries’ initiatives. This, in turn, will assist policy makers with the decision of 

whether to revise or expand their current strategies.  

The rest of the paper is organized as follows. The next section describes the 

gravity model that is used to estimate the border effects, while Section 3 discusses 

briefly the data used. Section 4 presents and interprets the results of the empirical 

analysis. Section 5 discusses the potential determinants of the border effects between 

Russia and Korea. The concluding remarks are in Section 6.
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II. Methodology

2.1. Theoretical model

The theoretical foundation of the gravity model of trade was first set by Anderson 

(1979) and later augmented by Anderson and van Wincoop (2003). They assume 

that each country is specialized in the production of a single good and that consumer 

preferences are identical, homothetic, and approximated by a constant elasticity 

of substitution (CES) utility function. The representative consumer of a given country 

 maximizes the following utility function:

  
 




 


 


 



(1)

subject to the budget constraint

  
 



  
 



 (2)

where  stands for country ’s consumption of the imports from country 

   …    is a positive distribution parameter representing the share of country 

’s exports in country ’s consumption, and  is the elasticity of substitution. 

Furthermore,  is the total nominal income of country ,  denotes the nominal 

value of exports from  to , and  is the price of country ’s exports faced 

by country ’s consumers. It is assumed that  includes transportation costs (i.e., 

cost including freight), while the supply price in country , , is net of these 

costs (i.e., free on board). The relationship between the two is expressed as   , 

where  stands for the trade costs between  and .

The representative consumer’s optimization yields

  


   (3)
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where country ’s consumer price index, , is given by

  
 



 
   
 



(4)

The assumption of market clearance implies that   
 



, which can be 

used to solve for the scaled prices {} and then substitute them into equation 

(3). If trade costs are assumed to be symmetrical (  ), this yields

 





   (5)

where  is country ’s consumer price index and   
 



 is the world 

nominal income. The gravity model in equation (5) indicates that bilateral trade 

depends on the world income shares of the two economies, the trade costs, and 

the price index of each country. Anderson and van Wincoop (2003) refer to  

and  as multilateral trade resistance terms because each is a function of all bilateral 

trade costs and not only those between  and . In other words, bilateral trade 

is determined by the trade barriers between both countries relative to the average 

trade barriers that each of them faces with all their trading partners.

2.2. Empirical model

To estimate the gravity model empirically, equation (5) is linearized and becomes

ln  ln   ln   ln   ln   ln (6)

Some studies interpret  and  literally as aggregate price levels and use 

the corresponding statistical indicators in their estimation (Baier and Bergstrand 

2001). However, as multilateral resistance terms, the two variables are not observed 

in practice because they have a much broader definition of trade costs than price 

indexes. Anderson and van Wincoop (2003) solve for  and  after obtaining 
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the bilateral trade cost variable, , but this strategy requires a custom-programmed 

simultaneous estimation of a large system of equations. As an alternative, Feenstra 

(2002) suggests using exporter (country ) and importer (country ) fixed effects 

to account for the two unobserved multilateral resistance terms, which also produces 

a consistent estimate of the average border effect with a very similar magnitude.

The main variable of interest in the gravity model is the bilateral trade cost 

factor, which is not observed in practice but can be approximated in line with 

Anderson and van Wincoop (2003) as follows

  
  (7)

where  represents the border effect and  the distance between countries 

 and , while  includes all remaining factors that could affect bilateral trade 

costs, such as contiguous borders, common language, colonial ties, free trade agreements, 

etc. The border effect is defined as   
, where  is a dummy variable that 

takes the value of one for intranational trade (i.e.,  and  are regions of the same 

country) and zero for cross-border trade (i.e.,  and  are in different countries). 

Inserting equation (7) into (6) yields

ln  ln   ln   ln    ln
     ln   ln (8)

The stochastic form of the gravity model in equation (8) is then given by

ln 

      ln         (9)

where following Feenstra’s (2002) approach,  and  denote the exporter 

and importer fixed effects, respectively, with   ln and   ln. 
In particular, () is a dummy variable that takes the value of one if country 

 (country ) is the exporter (importer), and zero otherwise.2) Furthermore, 

  ,    , and   ln. In line with Anderson and van Wincoop 

(2003), the dependent variable is defined as the natural logarithm of size-adjusted 

2) The world nominal income is no longer included in equation (9) because it has been absorbed 
by the fixed effects as it does not fluctuate across countries.
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trade, which carries several advantages. Bilateral trade adjusted for the size of 

the economies eliminates the need for converting nominal trade flows into real 

values, which can be problematic (Baldwin and Taglione 2006). In addition, it 

resolves the issue of the endogeneity of aggregate income and helps to deal with 

heteroscedasticity (Olivero and Yotov 2012).

The gravity model in equation (9) is adapted in the context of the current 

paper as follows

ln  


        ln    
×  ×  ×  (10)

The panel structure of the data is exploited by allowing exports and aggregate 

income to vary across time as well. In addition, time fixed effects () are included 

in the equation to control for any factors that fluctuate across time but not across 

countries. The trade barrier indicator, , is now broken down into two components. 

Contiguous borders (CONT) is a dummy variable that takes the value of one if 

countries  and  share a border, and zero otherwise. Free trade agreement (FTA) 

is a dummy variable that takes the value of one for country pairs that have implemented 

an FTA in bilateral trade, and zero otherwise. 

Most importantly, the model in equation (10) includes four border effects. 

The dummy variables × and × take the value of one when 

Korea trades with the Russia and the rest of the world, respectively, and zero 

otherwise. The remaining two dummy variables, × and ×, 

capture the effects of the borders on trade between Russia and the rest of the 

world and within the rest of the world, respectively. The control group for all 

border effects is the trade between Korea and the rest of the world. 

As mentioned above, the estimates of the coefficients   through   are each 

equal to   ln, whereby the ad-valorem tariff equivalent of the border 

barrier is defined as . Dividing both sides of the equation by   and taking 
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the exponent yields   exp 

 . Accordingly, the border effect is obtained 

by exp 

  . In line with previous studies (Head and Ries 2001, Anderson 

and van Wincoop 2003), the elasticity of substitution, , is assumed to range between 

5 and 10 and the tariff equivalent of the border is calculated for three  values 

(5, 7, and 10).

III. Data

The data on bilateral trade over the period 1992-2014 is obtained from the 

International Monetary Fund’s Direction of Trade Statistics (DOTS) database. Korea’s 

trading partners included in the analysis are the European Union (EU) and the 

Association of South East Asian Nations (ASEAN) (each of which is treated as 

a single entity), the United States, Russia, China (which includes Hong Kong), 

Japan, and Taiwan. In some specifications of the model, all countries except for 

Russia and Korea are lumped together as rest of the world (ROW), while in others 

they are divided into Western countries (EU and US), East Asia (China, Japan 

and Taiwan) and ASEAN. In the latter case, Korea’s trade with the West is used 

as a benchmark for evaluating the border effects between Korea and Russia. 

The regional data for Russia includes the trade of RFE with China, Japan, 

and Korea and was collected from the Customs Office of the Russian Federation. 

Due to data availability, the sample period is limited to the years 2005-2012. The 

data for trade between RFE and the rest of Russia was obtained from the Federal 

State Statistics Service of Russia. It is worth mentioning that the RFE is not treated 

as a single entity but rather the trade flows of each of the 9 RFE regions is included 

separately. In the regional analysis, the benchmark for the border effect between 

Korea and Russia is the trade between RFE and the rest of Russia.  
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Geographical distance is measured as the great-circle distance in kilometers 

between the capital cities or administrative centers of the trading partners. Data 

on gross domestic product (GDP) by country measured in current US dollars was 

obtained from the World Bank’s World Development Indicators database. The GDP 

of Russian regions in rubles was collected from the Federal State Statistics Service 

of Russia and converted into US dollars using the average annual exchange rate 

reported by the Central Bank of Russia.

IV. Results

4.1. National level

This section begins with the analysis of trade flows between Korea and some 

of its major trading partners over the period 1992-2014. The exports shown in 

Table 1 indicate that in the early 1990s, Japan, the US, and the EU were the 

main destinations for Korean goods and accounted for more than half of the total 

exports. While the dollar value of exports increased in the following two decades, 

the percentage share of these three trading partners decreased by half. At the same 

time, China (which also includes Hong Kong) has been absorbing an increasingly

Russia China Japan Taiwan ASEAN EU USA

USD % USD % USD % USD % USD % USD % USD %

1992 0.1 0.2 8.6 11.1 11.6 15.0 2.3 2.9 9.0 11.7 10.3 13.3 18.2 23.5

1993 0.6 0.7 11.6 13.5 11.5 13.5 2.3 2.7 10.1 11.7 10.8 12.5 18.2 21.2

1994 0.9 1.0 14.2 14.0 13.5 13.3 2.7 2.7 12.4 12.2 12.2 12.1 20.7 20.4

1995 1.4 1.1 19.8 15.1 17.0 13.0 3.9 3.0 17.9 13.6 17.9 13.6 24.3 18.5

Table 1. Korean exports to its major trading partners, 1992-2014
(Unit: billion USD)
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1996 1.9 1.4 22.5 16.3 15.8 11.5 4.0 2.9 20.1 14.6 17.6 12.8 21.9 15.9

1997 1.7 1.2 25.3 17.6 14.8 10.3 4.6 3.2 20.1 14.0 19.3 13.4 21.8 15.2

1998 1.1 0.8 21.3 16.0 12.3 9.2 5.2 3.9 15.1 11.4 20.9 15.7 23.1 17.4

1999 0.6 0.4 22.7 15.8 15.9 11.0 6.4 4.4 17.4 12.1 22.2 15.4 29.6 20.6

2000 0.7 0.5 29.2 16.9 20.5 11.9 8.0 4.7 19.7 11.5 24.9 14.5 37.8 21.9

2001 0.9 0.6 27.6 18.4 16.5 11.0 5.8 3.9 16.1 10.7 21.3 14.2 31.4 20.8

2002 1.1 0.7 33.9 20.9 15.1 9.3 6.6 4.1 18.1 11.2 24.0 14.8 32.9 20.3

2003 1.7 0.9 49.8 25.7 17.3 8.9 7.0 3.6 19.9 10.3 27.3 14.1 34.4 17.7

2004 2.3 0.9 67.9 26.8 21.7 8.6 9.8 3.9 23.7 9.3 38.5 15.2 43.0 17.0

2005 3.9 1.4 77.4 27.2 24.0 8.5 10.9 3.8 27.1 9.5 44.4 15.6 41.5 14.6

2006 5.2 1.6 88.4 27.2 26.5 8.2 13.0 4.0 31.7 9.7 49.4 15.2 43.3 13.3

2007 8.1 2.2 100.6 27.1 26.4 7.1 13.0 3.5 38.1 10.3 56.3 15.1 45.9 12.4

2008 9.8 2.3 111.2 26.3 28.3 6.7 11.5 2.7 48.6 11.5 58.7 13.9 46.5 11.0

2009 4.2 1.2 106.4 29.3 21.8 6.0 9.5 2.6 40.2 11.1 46.7 12.9 37.8 10.4

2010 7.8 1.7 142.1 30.5 28.2 6.0 14.8 3.2 52.2 11.2 53.7 11.5 50.0 10.7

2011 10.3 1.9 165.2 29.7 39.7 7.2 18.2 3.3 70.1 12.6 56.4 10.2 56.4 10.2

2012 11.1 2.0 166.9 30.5 38.8 7.1 14.8 2.7 76.9 14.0 49.7 9.1 58.8 10.7

2013 11.2 2.0 173.6 31.0 34.7 6.3 15.7 2.8 80.4 14.4 49.1 8.7 62.3 11.1

2014 10.1 1.8 172.5 30.1 32.2 5.6 15.1 2.6 82.7 14.4 52.2 9.1 70.6 12.3

Note: Exports are reported in billions USD and as a percentage share of Korea’s total world 
exports.

Source: DOTS.

larger share of Korean export that reached 30% in 2014, exceeding the combined 

contribution of Japan, the US, and the EU. While exports to Taiwan and ASEAN 

intensified in dollar terms, their shares remained relatively stable. Compared to 

other trading partners, Russia showed relatively modest levels of Korean imports. 

Only since 2005 exports began to climb and their dollar value more than doubled 

over a period of five years. However, the share of Korean exports to Russia in 

total exports never exceeded 2%. 
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On the one hand, these numbers are not surprising given that Russia and 

Korea established diplomatic relations only in 1991. In addition, Russia experienced 

a difficult period of economic transition and financial crises over the 1990s. On 

the other hand, the share of Korean exports destined for Russia is disappointing 

when the geographic proximity and the complementarity of the two economies 

are taken into account.

Table 2 presents a similar picture for Korean imports. Although Russia exports 

more to Korea than it imports, the amounts involved are relatively small and are 

dwarfed by the trade between China and Korea. Moreover, the importance of Japan, 

the US, and the EU as suppliers to the Korean market has declined dramatically 

over the past two decades, which again parallels the rise of China as one of the 

key trading partners.

Although the data in Tables 1 and 2 already indicate that Korea’s trade with 

Russia is much smaller in scale than with other countries, it is necessary to control 

for the effects of size and geographical distance before any conclusions can be 

made. For this purpose, the gravity model is estimated and the results are shown 

in Table 3. The baseline specification includes Russia, Korea, and its six other 

trading partners in the sample. The border effects are estimated via four variables 

that account for the trade between Korea and Russia, between Korea and the six 

countries, between Russia and the six countries and among the six countries themselves. 

The trade between Korea and the six countries is chosen as the benchmark and 

its variable is dropped from the equation as it is represented by the constant. 
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Russia China Japan Taiwan ASEAN EU USA

USD % USD % USD % USD % USD % USD % USD %

1992 0.1 0.1 4.5 5.4 19.5 23.5 1.3 1.6 6.8 8.2 10.6 12.8 18.3 22.1

1993 1.0 1.1 4.9 5.6 20.0 23.1 1.4 1.6 7.0 8.1 11.3 13.0 18.0 20.7

1994 1.2 1.2 6.1 6.0 25.4 24.8 1.8 1.8 7.5 7.4 14.8 14.5 21.6 21.1

1995 1.9 1.4 8.2 6.1 32.6 24.1 2.6 1.9 9.7 7.2 18.6 13.7 30.4 22.5

1996 1.8 1.2 9.7 6.4 31.4 20.9 2.7 1.8 11.6 7.7 21.6 14.4 33.3 22.2

1997 1.5 1.0 10.8 7.5 27.8 19.2 2.4 1.7 12.0 8.3 19.3 13.3 30.0 20.7

1998 1.0 1.1 7.0 7.5 16.8 18.0 1.7 1.8 8.8 9.4 11.2 12.0 20.4 21.9

1999 1.6 1.3 9.8 8.1 24.1 20.2 3.0 2.5 11.9 10.0 12.9 10.8 24.9 20.8

2000 2.1 1.3 14.1 8.8 31.8 19.8 4.7 2.9 17.7 11.0 16.2 10.1 29.3 18.2

2001 1.9 1.4 14.5 10.3 26.6 18.9 4.3 3.0 15.4 10.9 15.3 10.9 22.4 15.9

2002 2.2 1.5 19.1 12.6 29.9 19.6 4.8 3.2 16.2 10.7 17.6 11.6 23.1 15.2

2003 2.5 1.4 24.6 13.8 36.3 20.3 5.9 3.3 17.9 10.0 19.9 11.1 24.9 13.9

2004 3.7 1.6 32.9 14.6 46.1 20.6 7.3 3.3 21.7 9.6 24.4 10.9 28.9 12.9

2005 3.9 1.5 40.7 15.6 48.4 18.5 8.0 3.1 25.2 9.7 27.4 10.5 30.8 11.8

2006 4.6 1.5 50.7 16.4 51.9 16.8 9.3 3.0 28.4 9.2 30.2 9.8 33.8 10.9

2007 7.0 2.0 65.2 18.3 56.3 15.8 10.0 2.8 32.0 9.0 36.9 10.3 37.4 10.5

2008 8.3 1.9 79.2 18.2 61.0 14.0 10.6 2.4 39.0 9.0 40.0 9.2 38.6 8.9

2009 5.8 1.8 55.7 17.3 49.4 15.3 9.9 3.0 33.0 10.2 32.3 10.0 29.2 9.0

2010 9.9 2.3 73.5 17.3 64.3 15.1 13.6 3.2 42.4 10.0 38.7 9.1 40.6 9.5

2011 10.9 2.1 88.7 16.9 68.3 13.0 14.7 2.8 50.7 9.7 47.4 9.0 44.8 8.5

2012 11.4 2.2 82.8 15.9 64.4 12.4 14.0 2.7 49.5 9.5 50.4 9.7 43.7 8.4

2013 11.5 2.2 85.0 16.5 60.0 11.6 14.6 2.8 50.8 9.8 56.2 10.9 41.8 8.1

2014 15.7 3.0 91.8 17.5 53.8 10.2 15.7 3.0 51.3 9.8 62.4 11.9 45.5 8.7

Note: Imports are reported in billions USD and as a percentage share of Korea’s total world 
exports.

Source: DOTS.

Table 2. Korean imports from its major trading partners, 1992-2014 
(Unit: billion USD)



98 2015 KIEP Visiting Fellows Program
 

The estimates in the first column of Table 3 show that the coefficients of 

the control variable have the expected signs. Distance has an adverse effect, while 

contiguity and FTAs promote trade. The coefficient for FTA is not statistically 

significant, which is mainly due to the fact that the number of FTAs, especially 

in East Asia, has only increased in recent years. The variable of interest is the 

dummy representing trade between Russia and Korea.3) The negative sign of the 

coefficient indicates that the value of size-adjusted trade between Russia and Korea 

is lower than the trade between Korea and its six main trading partners. For a 

better interpretation of the magnitude, the coefficient is converted into the tariff 

equivalent of the border effect using three different values for the elasticity of 

substitution. The resulting numbers are shown in bold and suggest that the border 

between Russia and Korea adds a tariff equivalent of 41.4% (assuming σ=7) above 

the one that exists between Korea and its six main trading partners. Depending 

on the elasticity of substitution, this number can vary between 26% and 68%. This 

border effect is statistically significant and confirms the idea that even after controlling 

for distance and contiguity the trade between Russia and Korea is not optimal.

(1) (2) (3)

×
-2.08***

(0.16)

σ=5

σ=7

σ=10

68.2

41.4

25.9

-2.89***

(0.12)

σ=5

σ=7

σ=10

105.96

  61.88

  37.87

93-98

99-08

08-14

-3.14***

-2.80***

-1.96***

68.76

59.47

38.63

× - - -
-1.78***

(0.20)

σ=5

σ=7

σ=10

  56.05

  34.54

  21.87

93-98

99-08

08-14

-1.89***

-0.68

-1.58***

37.03

12.00

30.13

Table 3. Baseline regression estimates and border effects

3) The coefficients for the variables representing trade between Russia and the other countries 
as well as trade among the other countries themselves are not reported, as their interpretation 
is not relevant in the context of the paper. The results are available from the author upon request.
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× - - -
-0.57***

(0.11)

σ=5

σ=7

σ=10

  15.32

   9.97

   6.54

93-98

99-08

08-14

-0.67***

-0.54*

-0.31

11.81

  9.42

  5.30

ln -1.60***

(0.04)
- -

-1.08***

(0.10)
- - - - -


0.43***

(0.07)
- -

1.30***

(0.06)
- - - - -


0.08

(0.06)
- -

-0.12

(0.08)
- - - - -


1.34***

(0.34)
- -

-2.69***

(0.96)
- - - - -

Time FE

Exp./Imp. FE

Yes

Yes
- -

Yes

Yes
- - - - -

Obs.

R2

1334

0.93
- -

1334

0.92
- - - - -

Note: *** p<.01; **p<0.05; *p<.10. The estimated coefficients for the border effects between 
countries or group of countries not involving Korea and Russia are not reported in the 
table but are available upon request. The estimates in the third column assume an elasticity 
of substitution of σ=7. Robust standard errors are in parenthesis. 

Source: Author’s calculations.

Fig. 1 illustrates the tariff equivalent of the border effects for individual years. 

It is evident that over the early 1990s the border effect was decreasing and reached 

a low of 28% in 1998. However, over the following decade it increased steadily 

to an all-time high of 50% in 2008. Over the past few years, the border effect 

has again returned to the same level as in 1993. Interestingly, Russia’s entry into 

the WTO in 2012 does not seem to have had any immediate impact on its border 

effects with Korea in relative terms.  
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Note: Calculations conducted assuming an elasticity of substitution σ=7.
Source: Author’s calculations 

Figure 1. The border effect on trade between Korea and Russia(Tariff equivalent)
(Unit: %)

The increase in the border effect between 1998 and 2008 is most likely caused 

by changes in the shares of trade. As can be seen from Tables 1 and 2, this is 

the period when both Russian exports to and imports from Korea grew almost 

tenfold but from a relatively low base of $1 billion in 1998. However, this was 

not sufficient to compensate for the rise in trade between Korea and its other trading 

partners. Specifically, China’s trade with Korea also expanded by a factor of six 

for exports and 10 for imports but the starting point in 1998 was more than 20 

times larger than Russia’s in the case of exports and 7 times larger for imports.

The reason for the decline in the border effect after 2008 seems to be the 

global financial crisis and the economic downturn that followed, which slowed 

down the relative expansion of trade between Korea and its main trading partners. 

To examine the factors behind the changes in the border effects over the sample 

period in greater depth, the regression model is modified by decomposing Korea’s 

six trading partners into three groups: East Asia (China, Japan, and Taiwan), the 

West (US and EU), and ASEAN and estimating separate border effects. The results 
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reported in the second column of Table 3 confirm the previous findings of a negative 

and significant border effect between Russia and Korea. The magnitude of the 

coefficient is slightly higher than in the first column and produces a tariff equivalent 

of the border of 62%.4)

The decomposition of the trading partners reveals that the border between 

Korea and its East Asian neighbors also serves as a trade barrier that imposes 

a tariff equivalent of 35% above the one that exists in Korea’s trade with the 

West. Although the ASEAN countries also have a significant border effect with 

Korea, its magnitude relative to the benchmark is only around 10%. Accordingly, 

the EU and the US, which serve as the benchmark in this specification, have the 

lowest border effects with Korea among all countries included in the model. In 

other words, after taking into account the effects of distance and contiguity, Korea 

appears to be better integrated with the West than with East and Southeast Asia. 

In that context, Russia is ranked last with border effects that are twice as large 

as those for East Asia and six times larger than for the ASEAN.  

The third column of Table 3 displays the coefficients and border effects for 

the same constellation of countries for three different periods (1993-1998, 1999-2008, 

and 2009-2014). The picture that emerges confirms broadly the factors behind 

the changing trends in Fig. 1 but also provides more detailed insights. Relative 

to the trade barriers between Korea and the West, the border effect between Korea 

and Russia decreases in successive periods but remains significant. However, the 

decline between the period before and after 2008 is far greater than between the 

years before and after 1998, which is in line with the decreasing border effects 

with the rest of the world after 2008 in Fig. 1.  

East Asian countries exhibit a very different pattern. The tariff equivalent 

of the border effect is just 37% before 1998 and drops to 12% over the following 

decade, which is statistically not significantly different from the trade barriers between 

4) For simplicity, the rest of the paper will focus on the border effects estimated with an elasticity 
substitution of   
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Korea and the West. Accordingly, thanks to the rapid economic growth in China 

during this period, East Asian countries managed to strengthen their integration 

with Korea to levels previously reserved for the EU and the US. This relative 

improvement for East Asia over the 2000s is the reason behind the growing border 

effect between Korea and Russia relative to the rest of the world illustrated in 

Fig. 1. In the aftermath of the global financial crisis, the border effects between 

Korea and East Asia increase and become significant again, which, in turn, helps 

Russia to experience a relative decline in its trade hurdles with Korea after 2008. 

The ASEAN are found to have the most consistent integration process with Korea 

as their border effects decrease in magnitude and eventually even lose statistical 

significance relative to the West. 

4.2. Regional level

In the previous section, the border effects between Korea and Russia were 

estimated at the national level. Given the size of Russia, spatial differences in 

economic activity across regions mean that national averages could provide a 

misleading picture of the trade barriers between Korea and various Russian regions. 

In particular, the regions of the Russian Far East (RFE) are geographically significantly 

closer to Korea than the Western part of the country and are therefore likely to 

have more intensive economic ties with Northeast Asia. Moreover, the Russian 

government has chosen RFE as the key link in Russia’s integration into the Asia-Pacific 

regions. The Korean government and businesses are also interested in the economic 

cooperation with RFE. 

To explore the extent of trade links between Korea and RFE, the gravity analysis 

is now applied to Russian regional data. Specifically, a four-country model is assumed 

whereby RFE is treated as a separate entity that trades with the rest of Russia, 

Korea, and Northeast Asia (China and Japan). The descriptive statistics of the trade 

flows between these four entities are illustrated for two years in Fig. 2. 



Gravity, Borders, and the Potential for Economic Integration in the Asia Pacific: Evidence from Korea and Russia 103

Source: Authors calculations based on data from the Federal State Statistical Service of Russia.

Figure 2. Exports and imports of the Russian Far East, 2005 and 2012
(Unit: billions USD)

It is evident that between 2005 and 2012, RFE’s trade with both Russia and 

Northeast Asia intensified. RFE’s trade with the rest of Russia more than tripled, 

whereby RFE ran a small trade surplus. Exports to Northeast Asian countries 

quadrupled, while imports doubled. RFE’s trade surplus with Northeast Asia increased 

by $11 billion. In 2005, Korea was the third largest trade partner of RFE in Northeast 

Asia behind China and Japan. Seven years later, Korea had become the second 

largest importer of RFE goods after Japan but China’s exports to RFE dwarfed 

both Japan’s and Korea’s combined. 
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(1) (2) (3)

×
-1.05***

(0.22)

σ=5

σ=7

σ=10

30.0

19.1

12.4

-0.38

(0.44)

σ=5

σ=7

σ=10

  9.97

  6.54

  4.31

05-08

09-12

-1.04***

-0.09

18.93

  1.51

×
-1.62***

(0.46)

σ=5

σ=7

σ=10

49.9

31.0

19.7

- - -
05-08

09-12

-2.00***

-2.08***

39.56

41.44

× - - -
0.77**

(0.36)

σ=5

σ=7

σ=10

-17.51

-12.04

 -8.20

- - -

ln 0.10

(0.24)
- -

-0.01

(0.22)
- - - - -


1.68***

(0.21)
- -

1.75***

(0.19)
- - - - -


-30.82***

(1.78)
- -

-32.20***

(1.90)
- - - - -

Time FE

Exp./Imp. FE

Yes

Yes
- -

Yes

Yes
- - - - -

Obs.

R2

650

0.55
- -

650

0.53
- - - - -

Note: *** p<.01; **p<0.05; *p<.10. The estimated coefficients for the border effects between 
countries or regions not involving Korea and RFE are not reported in the table but are 
available upon request. The estimates in the third column assume an elasticity of substitution 
of σ=7. Robust standard errors are in parenthesis. 

Source: Author’s calculations.

Table 4. Regression estimates and border effects for the Russian Far East, 2005-2012

More importantly, Northeast Asia’s trade with RFE was far greater than the 

trade between RFE and the rest of Russia over the entire period 2005-2012. This 

suggests that RFE might be better integrated within Northeast Asia than within 

the national borders of Russia. However, this could simply be the result of geographical 

proximity which conceals the true nature of the economic links between RFE and 

its Northeast Asian neighbors. 
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The results of the gravity model estimation are presented in Table 4. For 

the specification in the first column, the trade barriers between Russia and RFE 

serve as benchmark. The estimates show that after controlling for distance and 

contiguity the border between Korea and RFE has a negative and significant effect 

on trade relative to the benchmark. But the magnitude of the coefficient is relatively 

low and translates into a relative tariff equivalent of 19%. In contrast, the border 

between Korea and the rest of Russia exhibits a tariff equivalent of 31%. This 

means that RFE is better integrated within Russia than with Korea but the trade 

barriers between RFE and Korea do not seem particularly high in comparison. 

The additional cost of crossing the border between Korea and the rest of 

Russia is higher relative to the trade of RFE with both Korea and other Russian 

regions. In the second column of Table 4, the estimation uses the trade between 

Korea and the rest of Russia as benchmark and the results indicate that the difference 

in the border effects between Korea and either RFE or the rest of Russia is not 

statistically significant. In other words, this means that once we control for geographical 

proximity, Korea does not have closer trade relations with RFE relative to the 

rest of Russia. This would seem to question the role of RFE as a potential hub 

of economic cooperation between Russia and Northeast Asia. 

To test the robustness of these findings, the change in the border effects over 

time is explored in more detail. The third column of Table 4 reports the results 

for two subperiods using again trade within Russia as the benchmark. For the 

period 2005-08, the border effect between Korea and the rest of Russia is around 

twice as large as the one between Russia and RFE. This time the difference is 

statistically significant and indicates that indeed RFE, in comparison to Russia, 

has lower barriers to trade with Korea. In the period 2009-2012, the border effect 

between Korea and RFE disappears, while the one between the rest of Russia 

and Korea remains almost constant. This is a surprising result for two reasons. 

First, it suggests that after 2009 RFE and Korea have become as integrated as 

RFE and the rest of Russia, keeping the geographical distance and contiguity constant. 

Second, it shows that there is a significant decline in RFE’s border effects with 
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Korea over time in relative terms. Accordingly, it seems that RFE is indeed turning 

gradually into a key link in the economic cooperation between Russia and Korea.  

V. Potential Determinants of the Border Effects

The main results of the analysis indicate that the border between Korea and 

Russia represents a much bigger obstacle to trade than the borders with its Northeast 

Asian neighbors and Western countries. There is some hope that these obstacles 

to trade are on the decline, especially in RFE. Nevertheless, the findings make 

it obvious that there is a lot of room for improvement. 

One of the main barriers to trade are tariffs and duties imposed on imported 

goods. Russia joined the WTO in 2012 and its average tariffs have decreased 

accordingly. Russia has also formed a customs union with Kazakhstan and Belarus 

which was absorbed into the Eurasian Economic Union in 2015. But most of Russia’s 

trade agreements are with former Soviet countries that are much smaller in size 

and do not offer significant economic benefits to Russia. Korea on the other hand 

has implemented a large number of FTAs with the largest Western countries such 

as EU and the US but also with regional blocs such as the ASEAN and other 

countries in the Asia Pacific such as Singapore and Chile. It is therefore not surprising 

to see that border effects between Korea and the West are lower than between 

Korea and Russia. 

In the case of Korean trade with RFE and the rest of Russia, however, tariffs 

cannot explain the border effects because tariffs are implemented at the national 

level and thus do not provide RFE with an advantage over the rest of Russia. 

Arguably, the larger part of the border effects between RFE and Korea is accounted 

for by non-tariff barriers, which to some extent are also applicable to the trade 

between Korea and Russia in general. 
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One of the key non-tariff barriers are the transportation costs which depend 

on the availability and quality of infrastructure.  In Russia, and in RFE in particular, 

the infrastructure is in poor shape. In many parts of RFE, there are no permanent 

roads and if such exist, they are often accessible only to vehicles adapted to the 

roughest road conditions. Bridges across major rivers are few and far apart. For 

instance, there is not a single bridge across the Amur River that connects China 

and Russia. Case in point, trade across the Amur intensifies in winter because 

trucks with goods can cross the frozen river. Furthermore, the Trans-Siberian railway 

is a major transportation artery across Russia, and indeed Northeast Asia. However, 

the freight costs on the Russian railways are high enough to deter foreign investors 

who prefer to use the maritime routes instead. Last but not least, the dismal state 

of logistical services in Russia means that the railways do not offer a convenient 

trade route for Asian exports to Europe. The Greater Tumen Initiative and the 

Eurasia Initiative focus on linking Korea to the transportation network of Russia, 

which is particularly important as Korea does not share a land border with Russia. 

However, onerous bureaucratic hurdles involved in handling cargo and insufficient 

coordination between port and railways services in Russia are certainly contributing 

to the high border effect between the two countries (Kanaev 2015). 

Another major obstacle is that goods produced in Russia are not competitive 

on world markets (Korenevsky 2004). This creates concerns at the local and national 

levels in Russia that eliminating trade barriers will expose domestic industries to 

foreign competition with detrimental effects. This, in turn, inhibits measures aimed 

at facilitating border controls, building cross-border infrastructure and promoting 

the integration of RFE regions with their neighbors in Northeast Asia. 

Central-local relations in Russia also have an adverse effect. The strong 

centralization tendencies leave little room for decision making or initiatives at the 

local level (Glazyryna, Faleichik and Faleichik 2012). The top-down approach of 

the federal government often leads to resistance and inertia on the local level. 

National-level initiatives for cross-border integration create a lot of media attention 

but often prove ineffective over the long run due to lack of enthusiasm, financial 
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funds or infeasibility at the local level. At the same time, local politicians who 

derive advantages from the inefficiencies of the institutional and economic system 

are reluctant to conduct reforms.

Surveys have indicated that production costs, transportation, and red-tape are 

the biggest problems for Korean businesses in Russia (Lee et al. 2010). Inefficiencies 

in the legal and institutional environment, bureaucratic procedures that breed corruption 

and red tape, lack of support from local authorities for foreign investors, and the 

lack of funds to provide adequate transportation infrastructure and other public 

goods create risks and do not contribute to a favorable environment for trade and 

investment. All of these factors are reflected in the border effects reported in the 

previous section. 

VI. Conclusions

Korea and Russia find themselves at a major crossroads in the second decade 

of the 21st century. Korea as a highly developed economy and a member of the 

OECD club looks for more efficient ways to distribute its goods and services across 

the globe and to invest in profitable projects abroad. The deterioration of Russia’s 

relations with Europe and the US has led to a strategy focused on fostering closer 

relations with Northeast Asia. Russia’s exports of natural resources and its demand 

for manufactured goods from abroad exhibit major complementarities with the 

economies of China, Korea and Japan, which in turn seek cheap resources for 

their manufacturing sectors. This paper examined the extent of economic links 

between Korea and Russia relative to other countries in a gravity model framework 

that employs trade data over the period 1992-2014. 

The results of the empirical analysis provide a mixed picture. At the level 

of countries, the barriers to trade between Korea and Russia are significantly higher 



Gravity, Borders, and the Potential for Economic Integration in the Asia Pacific: Evidence from Korea and Russia 109

than between Korea and any other of its trading partners in the West or in East 

Asia. While these adverse border effects have been on the decline in recent years, 

they remain on average high and amount to a tariff of about 40% in addition 

to the trade barriers faced by Korea’s other major trading partners. While Korea 

has concluded FTAs with major global economies, Russia’s entry into the WTO 

seems to have had little impact on its trade with Korea relative to other major 

Western and East Asian economies. 

The paper also explores the trade between Korea, RFE and the rest of Russia. 

This regional dimension of the analysis indicates that RFE and the rest of Russia 

are better integrated with each other than anyone of them is with Korea. This 

is understandable given that they are part of one country but the lack of a significant 

difference in the border effects also means that RFE does offer any particular 

benefits as a hub of Russia’s integration with Northeast Asia beyond geographical 

proximity. However, the results show that the border effect between RFE and Korea 

has decreased over time and that it has in fact disappeared in the early 2010s. 

In contrast, Korea’s border effect with the rest of Russia has remained largely 

constant. This seems to indicate that the national, bilateral, and multilateral initiatives 

aimed at fostering regional integration in NEA, and between Korea and Russia 

in particular, are beginning to have a positive effect. The conclusion is that RFE’s 

integration with Korea is intensifying and offers hope for a mutually beneficial 

relationship in the future.
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