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Abstract. China has numerous free trade agreements with various countries. In this 

research it will be examined who benefits from those free trade agreements. The 

sample includes 27 countries trading with China but 13 of these countries have 

signed a free trade agreement with China, or roughly half of all the available 

countries in our sample. The sample data are from 2001 – 2017. An adjusted 

gravity model and a linear regression was carried out. While those countries that 

have made free trade agreement with China experienced modest or no increase 

in export to China, China itself experienced significant increase in export to its 

free trade partners after the agreement took place. In comparison, we carried out 

a linear regression of the total 27 countries where the trading countries 

experienced increase in export to China and China itself experienced increase in 
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export to these countries as well. It is therefore safe to conclude that China is a 

beneficiary of free trade agreements at least as much as it´s trade partners. 

Keywords: China, free trade agreements, gravity model, import, export, international 

business 

JEL Classification: C3, F14 

 

1. INTRODUCTION 

With the emergence of free trade agreements between countries, questions are raised regarding whether 

these agreements increase trade between the participating countries or bring them any benefits and 

moreover who benefits. Free trade agreements eliminate restrictions on imports and exports between 

countries. Many countries participate in trade, and throughout history, nations have benefitted by taking 

part in international trade (Bergstrand, 1985; Markusen, 2004; Nguyen, 2019; Do et al., 2020). Various 

studies have demonstrated that trade flow follows the heuristic model of the gravity theory (Linnemann, 

1966; Tinbergen, 1962). The quantification of bilateral trade consists of prosperous economic growth and 

overcoming income and trade barriers, the latter of which generally consists of distance, transport costs, 

trade agreements and cultural differences (e. g. Baier & Bergstrand, 2007; Bunt & Klaasen, 2007; Grant & 

Lambert, 2008; Beugelsdijk, Ambos & Nell, 2018; Shahriar, Qian & Kea, 2019).  

This research aims to examine who benefits of free trade agreements with China. Historical data from 

IMF is used. The time period of the sample data analysis are from 2001 – 2017. China’s imports and exports 

have been increasing greatly over the last years, of more than 600% from 2001 to 2011 and continues to 

grow (WTO, 2015). China became the second largest economy in the world in 2012 and by 2016 its foreign 

trade accounted for about 13% of the world trade (Zhao & Ruet, 2020). 

As with many researches that look at historical trade flow between countries, the gravity model will be 

used, the gravity model has been used to shed light on the effects of trade on a national level. As highlighted 

by Baier and Bergstrand (2007), the gravity model has been used over the years to analyse international trade 

and, more specifically, the impact of free trade agreements on trade flow. This approach connects bilateral 

trade flows to many factors that influence trade barriers, including distance and gross domestic product 

(GDP) (Anderson & van Wincoop, 2003).  

The literature shows mixed results. For example, Rose (2004), Endoh (2010) as well as Linse and Mugge 

(2019) showed that free trade between countries has a relatively minor effect on the volume of trade, while 

other studies exploring free trade agreements have demonstrated that they do indeed produce more trade 

between countries (Bagwell & Staiger, 2005; Eicher & Henn, 2011; Handley, 2012; Subramanian & Wei, 

2007; Lakatos & Nilsson, 2017; Xiang, Kuang & Li, 2017; Kang & Yoon, 2020). 

Research concerning gravity-like theories about trade flow between countries usually takes into account 

macroeconomic variables. In the empirical literature, the variables used are GDP, GDP per capita 

(GDPPC), and distance as these variables highly predict possible trade (Bayoumi & Eichengreen, 1997; 

Frankel & Rose, 2002; Sarker & Jayasinghe, 2007; Beugelsdijk et al., 2019). 

This research will expand the existing literature by implementing an adjusted gravity-model equation 

with regards to globalization. With the adjusted gravity model, it will be possible to see changes in trade 

between China and their free trading partners. Furthermore, in comparison, we examined countries trading 

with China, some of which did not have free trade agreement with China and others that did. 

Scholars in the field of international trade have added the variable of the Konjunkturforschungsstelle 

(KOF) Globalization Index (KOFGI) from the KOF Swiss Economic Institute to the gravity model (Gygli 
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et al., 2019). This approach has shown that growth in trade flow and economic expansion do follow 

globalization patterns significantly (Dreher, 2006). The index assesses the political, economic, and social 

aspects of globalization, and it is used to observe any adjustments in the stage of globalization of different 

countries over a period of time (Eidgenössische Technische Hochschule Zurich, 2020). The index has data 

for 195 nations spanning nearly 50 years. 

This research first discusses the existing literature and theoretical background and the hypotheses, then 

presents the gravity model, variables and data. Regression analysis is conducted and the results are discussed, 

and finally, a conclusion is presented. 

2. THEORETICAL BACKGROUND 

The gravity model has come to be used more and more frequently since it was first introduced. 

Anderson (1979), McCallum (1995), and Anderson and van Wincoop (2003) have enriched the theoretical 

background, which was barely present at first, and furthermore, they have improved the model with their 

research. Even though the literature surrounding the gravity model and its usage is rich, the results regarding 

the effect that FTAs have on trade varies. 

Over the years, China has entered into FTAs with Australia, Chile, Costa Rica, Georgia, Iceland, the 

Maldives, Mauritius, New Zealand, Pakistan, Peru, Singapore, the Republic of Korea, and Switzerland 

(China FTA Network, n.d.). 

China entered the WTO in 2001 after a lengthy and cautious negotiation process (Subramanian & Wei, 

2007). However, upon entering the WTO, China did not immediately enter into FTAs with Western 

countries; instead, it first established FTAs with other countries within Asia (Kien & Hashimoto, 2005). In 

2003, soon after China’s entry into the WTO and its FTAs with other Asian countries, the ASEAN–China 

Free Trade Area agreements (ACFTA) was founded. This pushed other AFTA member states to reassess 

their free trade arrangements based on the conditions of the ACFTA agreements (Baldwin, 2006).  

Upon joining the WTO in 2001, China experienced a boost in both imports and exports (World Bank, 

2019). According to the WTO (2015), the overall value of China’s imports and exports grew by over 600% 

in the first ten years after China joined the WTO. Although China did experience a decrease in international 

trade alongside other countries during the recession in 2008 and 2009 (Lai & Li, 2013), this sector did 

increase again and has been growing ever since (WTO, 2015). China has gained considerable benefits from 

joining the WTO. More specifically, it has seen an increase in import and export business with the USA 

(Handley & Limao, 2013; Melchior, 2018) and significant development of its free trade with other prominent 

trading participants around the world, including both European and other Asian nations (WTO, 2015). It is 

very important to China to have a significant and lasting partnership with the EU (Brugier, 2017; Chang & 

Pieke, 2017; Griese, 2006). However, even though China’s trading has increased, it exercises caution when 

entering into more FTAs with other countries, especially with first-world economies such as EU member 

states.  

The careful consideration that China undertakes in choosing countries to trade with within Europe 

comes from distrust toward the EU; as result of this, China has focused more on European countries outside 

the EU such as Iceland and Norway (Lanteigne, 2010; Medin, 2019). By taking this careful approach, China 

can create a test market area and perhaps enter the EU market “through the back door” since some countries 

that have FTAs with China are members of the EU through the EEA (Lanteigne, 2010).  

The whole dataset is examined with regard to the effects of an FTA; i.e., all countries already engaged 

in an FTA with China. This will provide a reasonable estimate of the effects of an FTA with China.  

Zhang et al. (2007) noted that the FTAs entered into by China up until 2007 had a significant positive 

effect on trade flow. Following these results and the assumptions the current paper intends to make, it is 
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hypothesized that analyzing the factors explaining trade flow shall reveal that both exports and imports to 

China will increase in general after a country enters into an FTA with China. On this basis, and in line with 

the literature (Bagwell & Staiger, 2005; Baier & Bergstrand, 2007; Eicher & Henn, 2011; He, Lin & Liu, 

2020; Zhao & Ruet, 2020), the following hypotheses are formulated:  

Hypothesis One: Countries that have entered into an FTA with China experience an increase in exports 

to China. 

Hypothesis Two: Countries that have entered into an FTA with China experience an increase in 

imports from China. 

3. METHODOLOGY 

3.1. Model Setup and Variables 

As discussed above, the gravity model has been widely used to explore the dependent variables 

concerning trade flows between entities with relation to macroeconomic independent variables. Various 

independent variables are used in the model: country size, income, exchange rate, and difference in price 

between countries. The model presents a positive correlation in bilateral trade in terms of the size of the 

regions macroeconomically as follows: 

𝑇𝑖𝑗 = 𝐴(𝑌𝑖𝑌𝑗)/(𝐷𝑖𝑗), 

where Tij is the bilateral trade flow (total import and export between countries i and j), Yi and Yj stand 

for the GDP values of i and j, Dij is the distance between the countries, and A is a constant. 

In his research, Tinbergen (1962) implemented Newton’s law in relation to international trade as 

follows:  

𝐹𝑖𝑗=𝐺𝑀𝑖𝛼𝑀𝑗𝛽/𝐷𝑖𝑗𝜃, 

where 𝐹𝑖𝑗 is the trade flow between countries i and j, 𝑀𝑖 and Mj are the economic sizes of countries i and j, 

respectively, Dij is the distance between countries i and j, and G is a constant. To avoid extensive variation 

in the size of the economies of i and j and the distance between them, a natural logarithm can be used:  

ln(𝑇𝑖𝑗) = 𝑎0 + 𝑎1 ln(𝑌𝑖 ∗ 𝑌𝑗) + 𝑎2ln(𝐷𝑖𝑗). 

Research on FTAs using the adjusted gravity model has usually found positive results; that is, that FTAs do 

have a positive impact in increasing overall trade flow between countries (Péridy, 2005; Shujiro & Misa, 

2007; Yihong & Weiwei, 2006; He, Lin & Liu, 2020; Zhao & Ruet, 2020). In these studies, a dummy binary 

variable is often used, which takes the value 0 or 1 depending on whether an FTA is in effect or not (Aitken, 

1973; Bergstrand, 1985, 1989; Linneman, 1996). It is known that the FTA dummy variable could be 

connected to unknown variables that do correlate with trade flow (Baier & Bergstrand, 2002), and therefore, 

the effect of the FTA on the gravity model (when applicable) could be overrated. Looking back to data from 

the middle of the 20thcentury concerning trade flows, a clear direction in the increase in trade can be 

observed, possibly due to shorter transport times and improving lines of communication (Kim & Shin, 

2002). As stated above, the KOFGI is used in the current study, as it has been shown that growth in trade 

flow and economic expansion do follow globalization patterns to a significant extent (Dreher, 2006; Gygli 

et al., 2019). By including globalization in the model, the importance of FTAs is reduced; consequently, the 

model is more specific and practical. 

This research uses an adjusted version of the gravity model. The variables of GDP and distance will still be 

used, but those of GDPPC, FTA, KOFGI, and IncomeGAP will be added. A natural logarithm will be 
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applied to the numerical variables GDP, GDPPC, D, IncomeGAP and KOFGI to even out variation 

between countries. The variable FTA is categorical and will be left untouched. The adjusted model is as 

follows: 

ln(𝑇𝑟𝑎𝑑𝑒𝑖𝑗) = 𝑎0 + 𝑎1 ln(𝐺𝐷𝑃𝑖𝑗) + 𝑎2 ln(𝐺𝐷𝑃𝑃𝐶𝑖𝑗) + 𝑎3 ln(𝐷𝑖𝑗) + 𝑎4𝑙𝑛(𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃𝑖𝑗)

+ 𝑎5 ln(𝐾𝑂𝐹𝐺𝐼𝑖) + 𝑎6𝐹𝑇𝐴𝑖𝑗 

Table 1 

Meaning of variables used in the adjusted gravity model 

Explanatory variables Meaning 

𝑇𝑟𝑎𝑑𝑒𝑖𝑗  The total volume of import and export trade between 
country i and China (j) in US dollars (US$). 

𝐺𝐷𝑃𝑖𝑗  The GDP of country i times the GDP of China (j). 

𝐺𝐷𝑃𝑃𝐶𝑖𝑗  The GDPPC of country i times the GDPPC of country 
China (j). 

𝐷𝑖𝑗  The distance between country i and China (j). 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃𝑖𝑗 The absolute value of the difference in GDPPC 
between country i and China (j) 

𝐾𝑂𝐹𝐺𝐼𝑖  The KOFGI of country i compared to China. 

𝐹𝑇𝐴𝑖𝑗 A binary variable indicating whether there exists an 
FTA between country i and China (j). 

Source: Authors’ own study 

 

Mij stands for the total volume of import and export trade between country i and China (j), seen from 

country i. As the model is intended to predict the effects of the FTA on trade for country i with China, it is 

clear that all numbers should be from the perspective of country i. The variable GDP is used to evaluate 

the market value of all goods and services that are produced or each country, and GDPPC is selected 

because it is commonly considered to stand for the individual growth of each economy. Dij represents the 

distance from the capital of country i to the capital of China (j). IncomeGAPij is evaluated by taking the 

absolute difference between GDPPC for each country to assess the effect of the difference is between the 

countries’ average income levels (Shujiro & Misa, 2007). FTAij is a dummy variable that stands for the general 

effect of an FTA on trade between countries; it is based on data concerning trade between nine countries 

of which have an FTA with China. Assuming that the overall impact of FTAs is positive (Shujiro & Misa, 

2007), the coefficient of the variable should be positive; in other words, it is expected to reflect that FTA 

does increase trade flow. GDP and GDPPC stand for the economic size and income of individual countries; 

therefore, it is expected that these variables should have a positive impact on overall trade. Regarding 

differences in income (IncomeGAP), this could have either a negative or positive effect on trade flow for 

different countries; a significant difference could have a positive impact on trade between industries, while 

insignificant differences could increase trade within a particular industry (Glesjer et al., 1982). In the adjusted 

model, there is no variable that stands directly for transport costs. Instead, these costs are evaluated with 

regard to distance; that is, it is assumed that an increase in the distance to be covered would result in an 

increase in export costs.  

3.2. Data 

The sample that this research utilizes is derived from data gathered from 13 independent countries that 

conduct trade with China. 

The data for trade value of imports and exports is in US$ million at the current exchange rate, and it 

was gathered in 2020 from the International Monetary Fund’s (IMF) reports regarding trade flow between 

countries (IMF, 2020). The IMF does not acknowledge Palestine as an independent country; consequently, 
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Palestine is not taken into account for this sampling. The GDP and GDPPC data are sourced from The 

World Bank Group (2019). GDP stands for the amount of the total gross value combined with total citizen 

producers in the economy, in addition to any product taxes but without any subsidies that are excluded 

from the product’s value. This figure is determined without subtracting depreciation of manufactured 

property (World Bank, 2019). The data are presented in US$. The dollar amount for GDP is modified from 

domestic currencies using a single-year official exchange rate. For some countries, an alternative conversion 

factor is used as the official exchange rate does not indicate the rate effectively used for physical foreign 

exchange transactions.  

The variable Dij is defined as the distance of a direct airline between the capital of country i and the 

capital of China (j), and it is a constant for each country independently. All missing values are removed from 

the dataset. The main issue is the correlation of trade flow with growing globalization (Davis & van 

Wincoop, 2018), but to minimize this effect, the KOFGI has been included as a predictor (Gygli et al., 

2019). However, it is noted that a positive relationship between globalization and the economic growth of 

particular countries is strongly supported (Dreher, 2006; Potrafke, 2014).  

There are total of thirteen countries in the sample that have FTAs with China: Australia, Chile, Costa 

Rica, Georgia, Maldives, Mauritius, Iceland, New Zealand, Pakistan, Peru, Singapore, the Republic of Korea, 

and Switzerland. Each of these countries has had an FTA in place with China for several years.  

Table 2 shows the descriptive statistics for the FTA-specific countries.  

Table 2 

Descriptive statistics for FTA-specific countries 

 N Minimum Maximum Mean Std. Deviation 

ln(𝑇𝑟𝑎𝑑𝑒𝑖𝑗) 153 4.29 2.38 8.8959 1.95893 

ln(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑗) 153 2.19 11.89 7.8647 2.41079 

ln(𝐼𝑚𝑝𝑜𝑟𝑡𝑖𝑗) 153 4.16 11.48 8.3047 1.77830 

ln(𝐺𝐷𝑃𝑖𝑗) 153 50.75 58.18 54.8247 1.67017 

ln(𝐺𝐷𝑃𝑃𝐶𝑖𝑗) 153 13.16 20.37 17.7031 1.69271 

ln(𝐷𝑖𝑗) 153 6.86 9.86 8.8759 0.88122 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃𝑖𝑗 153 5.36 11.32 9.2638 1.50723 

ln(𝐾𝑂𝐹𝐺𝐼𝑖) 153 3.86 4.51 4.2877 0.14823 

𝐹𝑇𝐴𝑖𝑗 153 0 1 0.46 0.500 

Valid N (listwise) 153     

Source: Authors’ own calculations 

 
In comparison, we examined countries trading with China, some of which did not have free trade 

agreement with China and others that did. In addition to the countries mentioned above are; Bangladesh, 

Cambodia, Canada, Columbia, Fiji, Israel, Japan, Moldova, Mongolia, Nepal, Norway, Panama, Papa New 

Guinea, and Sri Lanka. 

Table 3 shows the descriptive statistics for all countries in the sample that trade with China.  
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Table 3 

Descriptive statistics for all the 27 countries 

 N Minimum Maximum Mean Std. Deviation 

ln(𝑇𝑟𝑎𝑑𝑒𝑖𝑗) 455 0.44 12.75 7.8313 2.46744 

ln(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑗) 454 −4.61 11.99 5.8960 3.59642 

ln(𝐼𝑚𝑝𝑜𝑟𝑡𝑖𝑗) 458 −0.09 12.15 7.3856 2.40483 

ln(𝐺𝐷𝑃𝑖𝑗) 458 48.51 59.34 54.0309 2.36781 

ln(𝐺𝐷𝑃𝑃𝐶𝑖𝑗) 458 12.47 20.43 17.0128 1.91554 

ln(𝐷𝑖𝑗) 458 6.86 9.86 8.7318 0.73954 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃𝑖𝑗 458 4.07 11.47 8.6820 1.59303 

ln(𝐾𝑂𝐹𝐺𝐼𝑖) 458 3.51 4.51 4.1711 0.22085 

𝐹𝑇𝐴𝑖𝑗 458 0 1 0.15 0.360 

Valid N (listwise) 454     

Source: Authors’ own calculations 

4. EMPIRICAL RESULTS AND DISCUSSION 

4.1. Regression results 

The results of the regression analyses will be presented in this chapter. The effects for the countries 

that have an FTA with China will be examined.  

The linear regression equation for export volume between countries i and j at year t is: 

ln(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑗𝑡) = 𝑎0 + 𝑎1 ln(𝐺𝐷𝑃𝑖𝑗) + 𝑎2 ln(𝐺𝐷𝑃𝑃𝐶𝑖𝑗) + 𝑎3 ln(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗)

+ 𝑎4 ln(𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃𝑖𝑗𝑡) + 𝑎5 ln(𝐾𝑂𝐹𝐺𝐼𝑖) + 𝑎6𝐹𝑇𝐴, 

which defines the export volume between countries i and j per year t as a function of the GDP and 

GDPPC of each country along with other variables. As formerly stated, the variable FTA is given the value 

of 1 if an FTA exists between countries i and j, or 0 if not. The import volume from country i to country j 

at year t is calculated as follows:  

ln(𝐼𝑚𝑝𝑜𝑟𝑡𝑖𝑗𝑡) = 𝑎0 + 𝑎1 ln(𝐺𝐷𝑃𝑖𝑗) + 𝑎2 ln(𝐺𝐷𝑃𝑃𝐶𝑖𝑗) + 𝑎3 ln(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗)

+ 𝑎4 ln(𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃𝑖𝑗𝑡) + 𝑎5 ln(𝐾𝑂𝐹𝐺𝐼𝑖) +𝑎6𝐹𝑇𝐴 

The data from IMF (2020) does not discriminate between different types of trade, so the sum of all 

types of trade will be used with when generating the linear regression model. 

In Table 4, most of the correlation coefficients are above 0.4, which might indicate some collinearity. 

 

Table 4 

Coefficient correlations for the regression model for FTA-specific countries 

 𝐥𝐧(𝑮𝑫𝑷𝑷𝑪𝒊𝒕) 𝐥𝐧(𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝒊𝒋) 𝑭𝑻𝑨 𝐥𝐧(𝑮𝑫𝑷𝒋𝒕) 𝐥𝐧(𝑰𝒏𝒄𝒐𝒎𝒆𝑮𝑨𝑷𝒊𝒋𝒕) 𝐥𝐧(𝑲𝑶𝑭𝑮𝑰𝒊) 

ln(𝐺𝐷𝑃𝑃𝐶𝑖𝑗𝑡) 1.000      

ln(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗) −0.124 1.000     

𝐹𝑇𝐴 −0.395 −0.447 1.000    

ln(𝐺𝐷𝑃𝑖𝑗𝑡) −0.221 0.690 −0.52
7 

1.000   

ln(𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃𝑖𝑗𝑡) −0.542 0.534 0.027 0.425 1.000  

ln(𝐾𝑂𝐹𝐺𝐼𝑖𝑡) −0.488 −0.459 0.488 −0.367 −0.320 1.000 

Source: Authors’ own calculations 
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For comparison, for the 27 countries (some of which have FTA with China and others that do not) 

few correlation coefficients were above 0.4.  

Table 5 

Coefficient correlations for the regression model for all the 27 countries 

 𝑭𝑻𝑨 𝐥𝐧(𝑰𝒏𝒄𝒐𝒎𝒆𝑮𝑨𝑷𝒊𝒋𝒕) 𝐥𝐧(𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝒊𝒋) 𝐥𝐧(𝑮𝑫𝑷𝒋𝒕) 𝐥𝐧(𝑲𝑶𝑭𝑮𝑰𝒊𝒕) 𝐥𝐧(𝑮𝑫𝑷𝑷𝑪𝒊𝒋𝒕) 

𝐹𝑇𝐴 1.000      

ln(𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃𝑖𝑗𝑡) 0.140 1.000     

ln(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑖𝑗) −0.136 0.269 1.000    

ln(𝐺𝐷𝑃𝑖𝑗𝑡) −0.208 -0.141 0.239 1.000   

ln(𝐾𝑂𝐹𝐺𝐼𝑖𝑡) 0.022 -0.280 -0.277 -0.123 1.000  

ln(𝐺𝐷𝑃𝑃𝐶𝑖𝑗𝑡) −0.124 −0.404 -0.167 −0.330 −0.460 1.000 

Source: Authors’ own calculations 

 

In determining multicollinearity through variance inflation factor (VIF) testing and tolerance, it is noted 

that the tolerance never falls under 0.2. As pointed out above, the relationship between globalization and 

economic growth is a well-known phenomenon that explains the KOFGI–GDPPC relationship (Dreher, 

2006; Potrafke, 2014), and the values for GDPPC are also used for IncomeGAP, so this relationship should 

not be unexpected. 

Looking at Table 6, the tolerance and VIF tests are used to determine multicollinearity, and it is 

noticeable that the tolerance remains above 0.2 except for the variable of GDPPC. That indicates that 

multicollinearity seems not to be a problem regarding this dataset. 

Table 6 

Collinearity statistics for the FTA-specific countries 

Variable Tolerance VIF 

𝐺𝐷𝑃_𝐿𝑁 0.331 3.022 

𝐺𝐷𝑃𝑃𝐶_𝐿𝑁 0.163 6.152 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒_𝐿𝑁 0.405 2.466 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃_𝐿𝑁 0.230 4.352 

𝐾𝑂𝐹𝐺𝐼_𝐿𝑁 0.216 4.622 

𝐹𝑇𝐴 0.433 2.309 

Average 0.296 3.821 

Source: Authors’ own calculations 

For comparison, for the 27 countries, the tolerance always remains above 0.2. See table 7.  

Table 7 

Collinearity statistics for all the 27 countries 

Variable Tolerance VIF 

𝐺𝐷𝑃_𝐿𝑁 0.410 2.437 

𝐺𝐷𝑃𝑃𝐶_𝐿𝑁 0.207 4.829 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒_𝐿𝑁 0.782 1.278 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃_𝐿𝑁 0.315 3.176 

𝐾𝑂𝐹𝐺𝐼_𝐿𝑁 0.271 3.687 

𝐹𝑇𝐴 0.853 1.172 

Average 0.473 2.763 

Source: Authors’ own calculations 
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According to Table 8 below, the predictions for overall trade, export, and import volumes for the FTA-

specific countries are excellent.  

The results are assessed based on the specific factors explored such as total trade flow, imports from 

China, or exports to China. Table 8 below presents the adjusted R-square values along with the correlation 

coefficients between the model and the dependent variable. The model displays excellent predictions. 

 
Table 8 

Adjusted R-squared values for FTA-specific countries 

Dependent Variable R Adjusted R2 Explained Variance 

ln(𝑇𝑟𝑎𝑑𝑒𝑖𝑗) 0.950*** 0.898 89.8% 

ln(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑗𝑡) 0.933*** 0.864 86.4% 

ln(𝐼𝑚𝑝𝑜𝑟𝑡𝑖𝑗𝑡) 0.945*** 0.888 88.8% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 

 

For comparison, for the 27 countries, the adjusted R-square is also high. 

Table 9 

Adjusted R-squared values for all the 27 countries 

Dependent Variable R Adjusted R 2 Explained Variance 

ln(𝑇𝑟𝑎𝑑𝑒𝑖𝑗) 0.948*** 0.897 89.7% 

ln(𝐸𝑥𝑝𝑜𝑟𝑡𝑖𝑗𝑡) 0.902*** 0.811 81.1% 

ln(𝐼𝑚𝑝𝑜𝑟𝑡𝑖𝑗𝑡) 0.919*** 0.842 84.2% 

*** p < 0.01, **p < 0.05, *p < 0.1  

Source: Authors’ own calculations 

4.2. Overall Trade 

All the variables in Table 10 below are significant. It can be seen that, if distance increases, then overall 

trade decreases, and as the distance decreases, then trade increases. If KOFGI increases by as little as 5%, 

then overall trade will increase by 54%, and trade will increase by 245% if KOFGI increases by 15%.  

The same can be observed of the other significant positive coefficients of KOFGI and GDP. The 

effect of changes in the independent variables that are put in the natural logarithm is to alter the value of 

the dependent variable according to the following equation:  

∆𝑦% = (𝑒
𝛽(ln(

[100+𝑝]
100

))
− 1) ∗ 100% 

Table 10 

Independent variables for FTA-specific countries: overall trade. 

Variable Coefficient 

Effect of changes in the independent variable on the dependent 
variable 

−15% −10% −5% 5% 10% 15% 

𝐺𝐷𝑃_𝐿𝑁 0.829*** −13% −8% −4% 4% 8% 12% 

𝐺𝐷𝑃𝑃𝐶_𝐿𝑁 −0.541*** 9% 6% 3% −3% −5% −7% 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒_𝐿𝑁 −0.776*** 13% 9% 4% −4% −7% −10% 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃_𝐿𝑁 −0.251*** 4% 3% 1% −1% −2% −3% 

𝐾𝑂𝐹𝐺𝐼_𝐿𝑁 8.854*** −76% −61% −37% 54% 133% 245% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 
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Table above helps to analyze the impact of the independent variables on total trade flow between 

country i and China. It is shown that a 15% reduction in distance returns a 13% increase in overall trade. 

Compared to the other variables, it seems that the effects of IncomeGAPijt and GDPPCijt are weak despite 

a p value of <0.01, and there would need to be a drastic change in order for these factors to show an impact 

on trade.  

Concerning the binary variable, which takes the value 0 or 1, the change for the dependent variable is 

calculated as: 

∆𝑦% =  (𝑒𝑥 − 1) ∗ 100% 

According to this equation and the results of the regression analysis, FTA is significantly correlated 

with an increase in trade flow between country i and China by (e0.538−1)*100%= 84% on average. The 

predictor for variables that include the natural logarithm can be seen in Table 11 below, where the upper 

and lower boundaries are based on 95% confidence intervals.  

With an FTA, overall trade increases by 84%, and it can be said with 95% confidence that it will be in 

the range of 36%–149%.  

Table 11 

FTA‘s 95% confidence interval for FTA-specific countries: overall trade 

Variables Coefficient 
Estimated 

effect 
Lower 
bound 

Estimated 
effect (lower 

bound) 

Upper 
bound 

Estimated 
effect (upper 

bound) 

𝐹𝑇𝐴 0.610*** 84% 0.306 36% 0.914 149% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 

 
For comparison, for the 27 countries and overall trade, the independent variables have impact on total 

trade flow between country i and China, apart from the income gap. 95% confidence interval for the FTA 

coefficient is also significant, see in table 12 and 13.  

Table 12 

Independent variables for the 27 countries 

Variable Coefficient 

Effect of changes in the independent variable on the dependent 
variable 

−15% −10% −5% 5% 10% 15% 

𝐺𝐷𝑃_𝐿𝑁 0.901*** −14% −9% −5% 4% 9% 13% 

𝐺𝐷𝑃𝑃𝐶_𝐿𝑁 −0.351*** 6% 4% 2% −2% −3% −5% 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒_𝐿𝑁 −0.695*** 12% 8% 4% −3% −6% −9% 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃_𝐿𝑁 0.022 0% 0% 0% 0% 0% 0% 

𝐾𝑂𝐹𝐺𝐼_𝐿𝑁 3.747*** −46% −33% −17% 20% 43% 69% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 

 
Table 13 

95% confidence interval for the 27 countries 

Variables Coefficient 
Estimated 

effect 
Lower 
bound 

Estimated 
effect (lower 

bound) 

Upper 
bound 

Estimated 
effect (upper 

bound) 

𝐹𝑇𝐴 0.538*** 71% 0.319 38% 0.757 113% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 
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4.3. Exports to China 

Table 14 demonstrates the findings for exports from FTA-specific countries to China. All variables are 

significant. When GDPPC increases, then exports decrease, and if GDPPC decreases, then exports increase. 

IF GDP increases, then exports increase as well, and if GDP decreases, then export volume also decreases. 

If KOFGI increases by only 5%, then exports grow by 92%, and export volume increases to 547% with a 

KOFGI increase of 15%.  

Table 14 

Independent variables for FTA-specific countries: exports to China 

Variable Coefficient 
Effect of changes in the independent variable on the dependent 

variable 

−15% −10% −5% 5% 10% 15% 

𝐺𝐷𝑃_𝐿𝑁 1.055*** −16% −11% −5% 5% 11% 16% 

𝐺𝐷𝑃𝑃𝐶_𝐿𝑁 −0.840*** 15% 9% 4% −4% −8% −11% 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒_𝐿𝑁 −0.755*** 13% 8% 4% −4% −7% −10% 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃_𝐿𝑁 −0.348*** 6% 4% 2% −2% −3% −5% 

𝐾𝑂𝐹𝐺𝐼_𝐿𝑁 13.364*** −89% −76% −50% 92% 257% 547% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 

 
Export volume increases by 52% if the country has an FTA with China, and it can be said with 95% 

confidence that the volume will be in the range of −2%–134%. However, table 15 shows that the coefficient 

for FTA is not statistically significant with regards to p<0.05, although it is significant with regards to p<0.1. 

The trading partners of China did not experience a significant increase in export to China. 

Table 15 

FTA‘s 95% confidence interval for FTA-specific countries: exports to China 

95% confidence interval for the coefficient 

Variables Coefficient 
Estimated 

effect 
Lower 
bound 

Estimated 
effect (lower 

bound) 

Upper 
bound 

Estimated 
effect (upper 

bound) 

𝐹𝑇𝐴 0.416* 52% −0.017 −2% 0.849 134% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 

 
For comparison, for the 27 countries and export to China, the independent variables have impact on 

trade flow between country i and China, apart from the income gap. Importantly, here, for the export 

volume, the FTA´s coefficient is highly significant indicating that for all the 27 countries in the data set is 

examined, the export volume to China has increased but that was not the case for the 13 countries that had 

free trade agreement, see table 14 and 15 above. For the 27 countries, see in table 16 and 17 below. 

Table 16 

Independent variables for the 27 countries: export volume 

Variable Coefficient 
Effect of changes in the independent variable on the dependent 

variable 

−15% −10% −5% 5% 10% 15% 

𝐺𝐷𝑃_𝐿𝑁 1.142*** −17% −11% −6% 6% 12% 17% 

𝐺𝐷𝑃𝑃𝐶_𝐿𝑁 −0.755*** 13% 8% 4% −4% −7% −10% 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒_𝐿𝑁 −0.924*** 16% 10% 5% −4% −8% −12% 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃_𝐿𝑁 0.070 −1% −1% 0% 0% 1% 1% 

𝐾𝑂𝐹𝐺𝐼_𝐿𝑁 8.534*** −75% −59% −35% 52% 126% 230% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 
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Table 17 

95% confidence interval for the whole dataset: export volume.  

Variables Coefficient 
Estimated 

effect 
Lower 
bound 

Estimated 
effect (lower 

bound) 

Upper 
bound 

Estimated 
effect (upper 

bound) 

𝐹𝑇𝐴 1.087*** 197% 0.654 92% 1.520 357% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 

4.4. Imports from China 

Table 18 shows the results for imports from China. IncomeGAP has a minimal effect regardless of 

whether it increases or decreases. If distance increases, then imports decrease, and if distance decreases, 

then import volume increases. If KOFGI increases by 15%, then import volume increases by 159%. 

 

Table 18 

Independent variables for FTA-specific countries: imports from China 

Variable Coefficient 

Effect of changes in the independent variable on the 
dependent variable 

−15% −10% −5% 5% 10% 15% 

𝐺𝐷𝑃_𝐿𝑁 0.715*** −11% −7% −4% 4% 7% 11% 

𝐺𝐷𝑃𝑃𝐶_𝐿𝑁 −0.433*** 7% 5% 2% −2% −4% −6% 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒_𝐿𝑁 −0.775*** 13% 9% 4% −4% −7% −10% 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃_𝐿𝑁 −0.176*** 3% 2% 1% −1% −2% −2% 

𝐾𝑂𝐹𝐺𝐼_𝐿𝑁 6.822*** −67% −51% −30% 39% 92% 159% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 

 

Table 19 below shows that import volume increases by 108% if there is an FTA involved, and it can 

be said with 95% confidence that it will be in the range of 56%–178%, i.e. countries that have entered into 

a FTA with China did indeed experience an increase in import from China.  

 

Table 19 

FTA‘s 95% confidence interval for FTA-specific countries: imports from China 

Variables Coefficient 
Estimated 

effect 

Lower 

bound 

Estimated 

effect (lower 

bound) 

Upper 

bound 

Estimated 

effect (upper 

bound) 

𝐹𝑇𝐴 0.734*** 108% 0.455 56% 1.024 178% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 

 

For comparison, for the 27 countries and import to China, the independent variables have impact on 

trade flow between country i and China, apart from the income gap. See in table 20 and 21. 
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Table 20 

Independent variables for the 27 countries: import volume 

Variable Coefficient 

Effect of changes in the independent variable on the dependent 
variable 

−15% −10% −5% 5% 10% 15% 

𝐺𝐷𝑃_𝐿𝑁 0.869*** −13% −9% −4% 4% 9% 13% 

𝐺𝐷𝑃𝑃𝐶_𝐿𝑁 −0.314*** 5% 3% 2% −2% −3% −4% 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒_𝐿𝑁 −0.519*** 9% 6% 3% −2% −5% −7% 

𝐼𝑛𝑐𝑜𝑚𝑒𝐺𝐴𝑃_𝐿𝑁 0.091* −1% −1% 0% 0% 1% 1% 

𝐾𝑂𝐹𝐺𝐼_𝐿𝑁 2.653*** −35% −24% −13% 14% 29% 45% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 

Table 21 

95% confidence interval for the whole dataset: import volume 

Variables Coefficient 
Estimated 

effect 
Lower 
bound 

Estimated 
effect (lower 

bound) 

Upper 
bound 

Estimated 
effect (upper 

bound) 

𝐹𝑇𝐴 0.407** 50% 0.143 15% 0.672 96% 

*** p < 0.01, **p < 0.05, *p < 0.1 

Source: Authors’ own calculations 

 

When the confidence interval for overall trade, export to China and Import from China is placed in a 

graph 1 here below, we can see that the overall trade has increased for all of the 27 countries as well as the 

13 countries that have FTA with China. However, export to China has increased greatly for all of the 27 

countries but less so for the 13 FTA countries and importantly, import from China has increased much 

more to the 13 FTA countries than to all of the 27 countries. Free trade agreements have been beneficial, 

particularly so for China.  

 

 
Picture 1. Confidence interval and estimated effect for overall trade, export to China and import from 

China for all of the 27 countries as well as the 13 FTA countries 
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4.5. Discussion 

The aim of this research was to investigate who benefits from trade flow between China and other 

countries using the gravity model. Since it was found that FTA had un significant connection in export to 

China but statistically significant import from China from countries that have entered into an FTA with 

China, hints that China is the main beneficiary from the free trade, particularly with western countries. That 

should raise questions on the current trade war between the west, particularly USA and China. It would be 

particularly interesting to carry out further researches only focused on China and trade with the USA.  

5. CONCLUSIONS 

The FTA variable shows a positive connection to an increase in overall trade, export, and import. This 

connection is significant for import from China but not for export to China from other countries. However, 

for comparison if all the 27 countries in the data set are examined, both those that have free trade agreement 

with China and those who do not, there is significant connection for the export to China as well. This shows 

that China is surly the beneficiary for FTA with other countries. GDP shows a definite relationship to 

overall trade, export, and import. An increase in domestic production results in an increase in trade, so the 

size of an economy is connected to the quantity of trade with China, while GDPPC has a negative 

connection that is significant, indicating that China seems to conduct significantly less trade with countries 

that have a higher GDPPC. That could be due to collinearity because the countries that China is closest to 

and carries out the most trade with have lower GDPPC on average. Distance also has a significant negative 

connection with trade, indicating that China conducts significantly less trade with countries that are more 

geographically distant. This may be a result of transport costs or due to the culture of the countries that are 

closer to China being more similar to Chinese culture. This is a potential subject for further research.  

Hypothesis One, concerning an increase in export volume for countries that have an FTA with China, 

is rejected as the results are only significant to the level of p<0.1. i. e. exports to China by FTA-specific 

countries, as entering into an FTA, is not shown to yield a significant increase in exports to China (p<0.1). 

Hypothesis Two regarding countries that have an FTA with China experiencing an increase in import from 

China is not rejected. This indicates that the existence of an FTA has a positive effect on exports from 

China to it’s trading partners. 
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