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Abstract: Since 1995 Mongolia and China have maintained steady long-term mutually beneficial and win-win cooperative relations. China has been Mongolia’s largest trading partner for more than ten consecutive years. In recent years, as the two countries started to attach significant amount of importance to the construction of the New Silk Road Economic Belt, the bilateral ties between Mongolia and China is strengthening while the trade between the two countries is expected to grow. However, trade cost has always been a major factor obstructing the development of bilateral trade between Mongolia and China. Therefore, this paper uses the improved gravity model put forward by Dennis Novy (2013) to estimate the bilateral trade costs between Mongolia and China from 1995 to 2015. The empirical results show a clear downward trend from 1995 to 2015, with the decline of trade costs by 28%. But subject to various factors, the fluctuation of bilateral trade costs is significant.
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Introduction

Mongolia and China enjoy friendly and good-neighborly relations. The bilateral relations have witnessed a rapid and stable development in the last two decades thanks to concerned efforts exerted by both sides. In 2014, the two countries upgraded the level of its partnership from Strategic to the level of Comprehensive Strategic Partnership, according to which the two sides are committed to develop all-round cooperation.

The driving engine of the Mongolia-China Comprehensive Partnership is trade and economic cooperation. China has been Mongolia’s largest trading partner and foreign investor over the last 15 years. In 2015, Mongolia’s trade with China accounted for 62.6% of Mongolia’s total foreign trade with total trade turnover of around 5.3 billion USD. Mongolia’s export to China accounted for 83.7% of the country’s total export and its import from China accounted for 36.6% of Mongolia’s total import.

In the period starting from 1995 to 2015 the total trade volume between the two countries increased from
0.13 billion USD to 5.3 billion USD with an average annual growth rate of 20.3%. In particular, Mongolia’s exports to China increased from 0.81 billion USD to 3.91 billion USD while Mongolia’s imports from China increased from 0.51 billion USD to 1.38 billion USD with an average annual growth rate of 21.4% and 17.9% respectively.

As the concept of “Belt and Road” has been put forward and with the signing of the “China-Mongolia-Russia Economic Corridor” in June 2016, the two countries entered a new era of trade and economic cooperation that will be vital to Mongolia’s economic recovery and long-term stability. In this context, it is important to examine the dynamics of trade between our two countries and the role that changes in trade costs are playing in the process.

Bilateral and regional cooperation initiatives involving Asian economies have proliferated in the last two decades. Most attention focuses on agreements between governments to reduce policy barriers, however developments in infrastructure, product and transportation technology, support services such as financing

and trade composition have also had significant impacts. And as policy barriers are lowered further and further, the relative contribution of other aspects of trade costs become more important.

The goal of this paper is to review the current status of bilateral trade pattern between Mongolia and China and carry out an in-depth analysis of bilateral trade costs from 1995 through 2015 based on the improved gravity model put forward by Dennis Novy (2013).

This study is comprised of five sections. First, the literature review is introduced. The methodology and model derivation are presented in the following two sections. Next, the data collection and results of the empirical analysis are put forward. Finally, conclusions are given.

Literature review

Trade cost has long become one of the primary issues of economic studies and in the current wave of global economic integration, it still remains to be an inseparable component of international trade. International trade costs refer to all the costs incurred in completing exchange of goods and services across countries (regions). The level of trade costs has become a deciding factor in determining the occurrence of trade between countries (regions).

In theoretical analysis, the traditional international trade theory usually assumes free trade and zero transportation costs across countries. In other words, it does not consider the cost of international trade, however, in reality trade costs not only exist objectively, but also affect the pattern of international trade and division of labor. As Behrens et al. (2007) pointed out, trade costs are almost universally ignored in traditional trade theories and models.

Since the early 1990s, numerous scholars have started to pay attention to this issue and carry out relevant theoretical analysis. Obstfeld and Rogoff (2000) argue that all the “major puzzles” of international macroeconomics hang on trade costs. Hummels (2001) proposed that any empirical research on international trade theories, specialization and division of labor will eventually be faced with the actual estimation of trade costs.

Lin Y. (2006) points out that looking back at the history of international trade theories, one can clearly observe that scholars from various countries took international division of labor and benefits of international trade to be the primary objectives of their research. However, in reality, the cost produced by international trade cannot only be represented by the cost of resource allocation but also includes the cost of trade.

According to Anderson and van Wincoop (2004), trade costs can be roughly divided into three categories: transportation costs (freight costs, insurance against various hazards and time costs), policy barriers (tariffs and non-tariff barriers, information costs, contract enforcement costs and costs associated with the use of different currencies) and local distribution costs (wholesale and retail).

Yang Q. (2010) believes the impact of trade costs cannot be ignored in both the international trade theories and reality as trade costs together with the production costs form the basis for a country’s comparative advantage in the international labor division.

Methodology

At present, two main methods are used to measure the international trade costs- direct and indirect.

The direct approach collects observable data or proxy variables on trade cost components which are then typically used as regressors in gravity equation of trade. Instead, the indirect approach infers the extent of trade impediments from trade flows. It compares actual trade flows to the trade flows predicted by a hypothetical frictionless benchmark scenario based on a micro-founded trade model, attributing the deviation of actual from predicted trade flows to trade frictions.
(1) Direct measure method

Estimating country’s total trade costs using the direct method has many difficulties. First, there are many factors that make up trade costs, however direct measures are available for a few components such as transportation and insurance costs, policy barriers such as tariff or non-tariff measures, but not for many other components. Second, the collection of relevant data takes a great deal of time and effort. In addition, data coverage is often limited to a few countries, industries, products or years while some are not available at all (Zhang Yan, Zhang Xianfeng, 2013). Therefore, researchers often choose certain types of observable data such as transportation costs to indicate and directly measure trade costs. For instance, Limao and Venables (2001) obtain quotes for shipping a standard container from Baltimore to various destinations from shipping companies to indicate trade cost data, however this method does not fully represent the overall trade costs.
(2) Indirect measure method

The research on indirect measures can be divided into two categories: first, the regression method (Leamer, 1988; McCallum, 1995; Hummels, 2001); second, the bilateral trade cost estimation method (Anderson and van Wincoop, 2003; Novy, 2006). The application of gravity model in the first category is very extensive. Anderson and van Wincoop (2003) were first to convince the general public with their gravity methodology. They suggest that a gravity equation takes into account multilateral resistance terms (MRTs) or fixed effects, as they argue that the traditional gravity model is wrongly specified. Novy (2006) was next to further modify the gravity model by designing a method for calculating bilateral trade costs. The bilateral trade cost estimation method not only maintains consistency with the traditional gravity model, but also greatly simplifies the complex calculation procedure. Compared with other methods, this method is undoubtedly the most concise, thus has been widely used by many scholars to measure the cost of international trade.
Model derivation

In this study, the improved gravity model by Dennis Novy (2013) is applied. As a workhorse model of international trade, the gravity equation relates countries’ bilateral trade to their economic size and bilateral trade costs, and it has one of the strongest empirical track records in economics. Novy’s derivation is based on the well-known Anderson and van Wincoop (2003) model. Under the simplifying assumptions of a one- sector economy with consumers holding constant elasticity of substitution preferences, and common elasticity among all homogenous goods, their gravity equation is shown to resolve to:
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where 𝑥𝑖𝑖𝑖 denotes nominal exports from country i to country j, 𝑦𝑖 and 𝑦𝑖𝑖 represent nominal income of country i and country j, respectively, and 𝑦𝖶 is the sum of nominal incomes of all the countries in the world.
𝑡𝑖𝑖𝑖 denotes bilateral trade costs, and 𝜎 > 1 is the elasticity of substitution across goods. 𝜋𝑖 and 𝑃𝑖𝑖 are country i’s and country j’s price indices.

Based on Anderson and van Wincoop’s model, assuming that i=j we can solve 𝜋𝑖𝑃𝑖 and 𝜋𝑗𝑗𝑃𝑗𝑗 respectively as follows:
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Under the symmetry assumption of i and j in Equation (1), the gravity equation for the export of country j to country i is resolved as:
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By multiplying Equation (1) and Equation (3), a bidirectional gravity equation that contains both countries’
outward and inward multilateral resistance variables is obtained:
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Substituting the solution from Equation (2) and rearranging yields, we get:𝜋 𝑃 𝜋 𝑃 )
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As trade costs between i and j can be asymmetric (𝑡𝑖𝑗𝑗 ≠ 𝑡𝑗𝑗𝑖) and as domestic trade costs can differ across countries (𝑡𝑖𝑖 ≠ 𝑡𝑗𝑗𝑗𝑗), Novy (2013) takes the geometric mean of the barriers in both directions, thus deducts one to get an expression for the tariff equivalent and denotes the resulting trade cost measure as:
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where 𝑡𝑖𝑗𝑗 measures bilateral trade costs 𝑡𝑖𝑗𝑗𝑡𝑗𝑗𝑖 relative to domestic trade costs 𝑡𝑖𝑖𝑡𝑗𝑗𝑗𝑗.


The intuition behind 𝑡𝑖𝑗𝑗 is straightforward. If bilateral trade flows 𝑥𝑖𝑗𝑗𝑥𝑗𝑗𝑖 increase increase relative to domestic trade flows 𝑥𝑖𝑖𝑥𝑗𝑗𝑗𝑗 , it must have become easier for the two countries to trade with each other relative to trading domestically. This is captured by a decrease in 𝑡𝑖𝑗𝑗, and vice versa. Considering the fact that trade flows vary over time, the primary advantage of the above model, in comparison with Anderson and van Wincoop’s (2003) model, is that trade costs can be computed not only for cross-sectional data but also for time series and panel data.

Data collection

This study used the bilateral trade data to analyze the trade cost between Mongolia and China for the past twenty years from 1995 to 2015. Trade statistics data on bilateral merchandise flows (imports, exports and

total trade turnover) between Mongolia and China were drawn from the United Nations Commodity Trade Statistics Database (UNCOMTRADE). Twenty-year time series on countries’ GDP data and exchange rate were obtained from the World Bank World Development Indicators (WDI). Data for intranational trade are not directly available but can be constructed following the approach by Shang Jin Wei (1996) and be expressed as total income minus total exports.

It is also necessary to determine the value of the elasticity of substitution, but it is difficult to accurately estimate. Anderson and van Wincoop (2004) have surveyed the previous literature and considered the common empirical range for the elasticity of substitution to be between 5 (low substitution) to 10 (high substitution). This paper follows the practices of Anderson and van Wincoop (2004) and chooses an alternative value of 8 (medium substitution). At the same time, in order to thoroughly examine the changes in trade costs under different elasticities of substitution, this paper will also calculate the results when the values are set to 5 and 10, thus analyze the difference between the three results, so as to observe the impact of different elasticity of substitution on the trade costs between Mongolia and China.

Empirical findings
This paper analyzed the changes in the near twenty-year bilateral trade costs between Mongolia and China from 1995 to 2015 using Dennis Novy’s (2013) improved gravity model. The results of calculations under three different elasticities of substitution- low, medium and high are presented below in Table 1.

	年份	σ=8
	σ=10
	σ=5

	1995
	1.2956
	0.9085
	3.2813

	1996
	1.2877
	0.9034
	3.2556

	1997
	1.2178
	0.8580
	3.0306

	1998
	1.2331
	0.8680
	3.0793

	1999
	1.1234
	0.7962
	2.7350

	2000
	1.0218
	0.7290
	2.4281

	2001
	1.0747
	0.7641
	2.5865

	2002
	1.0996
	0.7805
	2.6622

	2003
	1.0716
	0.7620
	2.5771

	2004
	0.9953
	0.7114
	2.3499

	2005
	0.9734
	0.6967
	2.2858

	2006
	0.8885
	0.6396
	2.0422

	2007
	0.8507
	0.6141
	1.9364

	2008
	0.8740
	0.6299
	2.0015

	2009
	0.8841
	0.6367
	2.0299

	2010
	0.8482
	0.6124
	1.9297

	2011
	0.7544
	0.5484
	1.6743

	2012
	0.8315
	0.6011
	1.8836

	2013
	0.8777
	0.6324
	2.0120

	2014
	0.8285
	0.5990
	1.8752

	2015
	0.9314
	0.6685
	2.1642


Table 1. Bilateral trade costs between Mongolia and China in 1995-2015
We highlight three main findings at this stage of analysis. First, there has been a substantial reduction in trade costs between Mongolia and China in the past twenty years, regardless of the value of the elasticity of substitution. In tariff equivalent terms, when the elasticity of substitution is set to 5, the trade costs between

Mongolia and China stay between 3.28 and 1.67. When the elasticity of substitution takes the value of 10, the trade costs remain within the range of 0.90 to 0.54. Under the elasticity of substitution of 8, the trade costs fell from 1.29 in 1995 to 0.93 in 2015, while the decline rate reached 28% (Table1). This indicates that Mongolia and China have accelerated the process of trade liberalization. Particularly, after China’s accession to the World Trade Organization in 2002, the cost of Mongolia-China trade showed a significant downward trend (Figure 1).

Second, falling trade costs were accompanied by a substantial increase in trade flows between Mongolia and China. In 2010, the Mongolian and Chinese economies started to gradually recover from crisis leading to more intimate trade ties between the two sides. As a result, the bilateral trade costs dropped from the initial
1.29 to 0.84. After the 2009 world financial crisis, the bilateral trade costs remained at an average of about
0.84 (Figure 1).

Third, an increase in bilateral trade flows is captured by a decrease in trade costs. As the Mongolian economy was faced with depression in 2015, the trade costs between Mongolia and China have increased compared with 2014. This is in line with Novy’s point that trade costs between two countries is relative to the economic situation and trade flows between the two countries.
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Figure 1. Changes in trade costs between Mongolia and China in 1995-2015

The changes in the bilateral trade costs for the past twenty years are illustrated by a wave shaped trend line which clearly indicates that the decline was not consistent annually, but has rather been affected by various domestic and international factors. In particular, there was a noticeable increase in trade costs between Mongolia and China in 2008 and 2009 impacted by the world financial crisis.

Furthermore, in order to investigate the impact different values of substitution elasticity has on the bilateral trade costs, let us examine the trend lines shown in Figure 1. We can directly observe that different values of the elasticity of substitution have more substantial influence on the absolute value of trade costs, however, as the three trend lines are similar in shape, it can be assumed that taking different values does not affect the trade costs between Mongolia and China. For instance, when the elasticity of substitution is set to 5 and 10,

the bilateral trade costs in 2015 are equal to 2.16 and 0.66, respectively. This indicates that when the elasticity of substitution is high, the bilateral trade costs are low, and vice versa. The results of calculations at this stage of analysis are consistent with the conclusion pointed out by Novy (2013) that the changes in trade costs and are unrelated to the value the elasticity of substitution takes.

Conclusion

This paper applies the improved gravity model by Novy (2013) and combines the relevant data to estimate the bilateral trade costs for merchandise trade between Mongolia and China from 1995 to 2015. The empirical findings are consistent with the implications of the gravity model and the following three conclusions can be drawn.

First, the overall trade costs between Mongolia and China show a downward trend with an average decline rate of 28%. This displays the deepening of trade liberalization as well as gradual decline in trade barriers between the two countries in context of economic globalization.

Second, the bilateral trade costs show a wave-like downward trend. This may be due to the fact that
Mongolia’s GDP has not been stable while its export flow remained nearly changeless.

Finally, since China occupies a notably important position in Mongolia’s foreign tarde, the bilateral trade costs with China can also reflect the overall level of Mongolia’s trade costs to a certain extent. This demonstrates that Mongolia’s openness to the outside world has been continuously enhanced during the period of 1995-2015 and it is accelerating its integration into the global economy.
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