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Abstract 

 

The remarkable development of China’s economy is often attributed to China’s accession to 

the WTO and the volume and value of world trade has increased dramatically since the 

creation of the GATT/WTO. Yet, the efficiency and relevance of the organization in 

increasing trade are questioned. This study provides an empirical examination of the impact 

of China’s WTO accession on the Chinese trade, based on country-level trade data during the 

period 1962-2014. Using the gravity model of trade and several estimation methods the 

results of this study suggest that China’s accession to the WTO has increased the Chinese 

trade with the member countries substantially. The findings are in line with theory and 

consistent with previous literature on the trade effect of China’s WTO accession. The study 

contributes to advance the knowledge of the WTO’s impact on trade flows in general and to 

the limited econometric literature on the effect of China’s WTO accession on Chinese trade in 

particular. 
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1. Introduction 

 

The development of China’s economy has been remarkable. China has transitioned from a 

poor and closed agricultural society with a planned economy and a restricted foreign trade 

into an integrated economic power. Today, China is the leading exporter and the second 

largest economy in the world, with extensive global trade networks. This incredible 

development can to a large extent be attributed to the opening of China’s economy to the 

world market, which started with the reforms by Deng Xiaoping in 1979 and culminated in 

China’s accession to the World Trade Organization (WTO) in 2001 (Bussière and Schnatz, 

2006). China’s Gross Domestic Product (GDP) increased from USD 178.3 billion in 1979 to 

USD 11.1 trillion in 2015. Exports increased from 5.16 per cent of GDP in 1979 to 21.97 per 

cent of GDP in 2015, in addition, imports rose from 5.9 per cent to 18.5 per cent of GDP 

during the same period.
1
 The increase in Chinese trade has been particularly strong since 

China joined the WTO (Edmonds, La Croix and Li, 2008). China’s process to become a WTO 

member was long and comprehensive; no other country has had an accession process as 

lengthy as China or been required to take on as many concessions as a price for its 

membership (Halverson, 2004). As China constitutes 21 per cent of the total population 

within the WTO, its accession to the organization was important for several reasons. The 

Chinese membership did not only affect the economic development in China, the opening of 

its market also created new trade and investment opportunities for China’s trading partners 

(Abraham and Van Hove, 2005). Furthermore, the Chinese accession was of great importance 

for the development and the legitimacy of the WTO. 

 

The WTO and its predecessor the General Agreement on Tariffs and Trade (GATT) have 

been argued to be the most successful example of international economic cooperation in 

history. The number of member countries has increased from 23 founding members of GATT 

to the current 164 WTO members and all major economies in the world are now part of the 

single economic system. Since the creation of the GATT/WTO, world trade has increased 

significantly: trade volumes have increased two-and-a-half times since the WTO was 

instituted and 37-fold since the creation of the GATT. The multilateral trading system covers 

98 per cent of global trade today. The development of the organization and the increased 

number of member countries can be interpreted as a testament of the organizations growing 

                                                 
1
 Values are in current US dollars. Data are collected from World Bank Open Data, World Bank. 
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importance. As the WTO keeps expanding, the importance of the organization increases, as 

does the cost of remaining outside the multilateral trading system (WTO, 2015). 

 

Despite this, the contribution of the organization to increasing trade is questioned. Rose 

(2004), surprisingly found no trade enhancing effect of a GATT/WTO membership between 

the member states, which spurred a large number of follow-up studies examining the impact 

of the WTO in promoting trade, with varying results. Moreover, the efficiency of the WTO in 

promoting trade is questioned because of the stalemate in the ongoing Doha Round of 

negotiations (Hartman, 2013).
 2

  The reason for the stalemate may be that the organization 

now constitutes a larger number of member countries that need to tackle more complex issues 

than before, which makes it more difficult to reach an agreement (WTO, 2015). The delays in 

the Doha round have made the member states question the effectiveness of the WTO in 

promoting free trade and turn the attention to bilateral and regional trade agreements, as a 

result the number of PTAs and FTAs has increased significantly since the stalemate 

(Hartman, 2013). As the individual trade agreements present an alternative to the WTO 

regime some economists argue that the multilateral trading system may be threatened (Schott, 

2004). 

 

The questioning of the effectiveness of the multilateral trading system can, in turn, be argued 

to have found an expression in the current political climate. The increased support for 

political forces that advocate protectionist economic policies are exemplified by the 

presidential election in the United States, Great Britain’s vote to exit the biggest free trading 

area in the world - the EU, and the increasing support in Europe for political parties that wish 

for their country to do the same (Ward, 2017). 

 

A clear understanding of the effectiveness of the WTO membership in promoting trade is 

therefore highly relevant. Against this backdrop, the aim of this study is to advance the 

knowledge about the impact of the WTO membership on trade flows. This will be done by 

exploring the impact of the WTO membership in China, which since its accession to the WTO 

has been the fastest growing trading nation in the world and is the world’s largest exporter 

today. The focus of this study is thus to analyse the effect of China’s WTO accession on 

Chinese trade. 

                                                 
2
 The Doha Round was initiated in 2001 and is the latest round of trade negotiations among the WTO 

membership (WTO, 2017a).  



 3 

 

This study uses data on a country-level for the period 1962-2014 to analyse the effect of 

China’s WTO membership on Chinese trade. The gravity model of trade is used, which is one 

of the most commonly used and successful models in empirical trade analysis. The gravity 

model relates bilateral trade flows to economic size (GDP), geographic distance and other 

factors that affect trade barriers. In addition, the impact of China’s individual trade 

agreements will be estimated and controlled for in the empirical analysis.
3
  

 

The results show that China’s WTO membership has increased the Chinese trade with the 

member countries substantially, compared to the country not being a member.  

 

The present study contributes to the literature by specifically analysing the effect of China’s 

WTO accession on the Chinese trade. The study encompasses several years, both before and 

after the Chinese WTO accession, and it is thus possible to econometrically estimate the 

effect of China’s WTO membership on Chinese trade flows. To my knowledge, this has been 

done only limitedly in the literature so far.    

 

The paper is structured as follows. Section 2 provides a brief summary of the development of 

the GATT/WTO and background information on China’s accession to the WTO. Section 3 

discusses theoretical findings on the relations between trade agreements and trade. Section 4 

summarizes the previous literature on the impact of the GATT/WTO on trade, and previous 

studies that analyse the effect of China’s WTO accession on Chinese trade. Section 5 presents 

the empirical approach for the study and Section 6 declares data sources and descriptive 

statistics. Section 7 presents and summarizes the results from the empirical analysis. Section 8 

summarizes the study and provides some final remarks and a proposal for future research. 

 

 

 

 

 

                                                 
3
 China has individual trade agreements with Chile, Pakistan, New Zealand, Singapore, Peru, Costa Rica, 

Iceland, Switzerland, APTA, and ASEAN. 
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2. Background 
 

2.1 The GATT/WTO - a brief summary 
 

The GATT was founded in 1948 after the failure of the initial plan to create the International 

Trade Organization (ITO). It started as a provisional organization in the aftermath of the 

Second World War, with the aim to facilitate a multilateral trade system (Hartman, 2013). 

The creation of the GATT’s successor, the WTO in 1995, marked the biggest reform and 

expansion of international trade since the Second World War (WTO, 2017b) and was seen as 

a new and improved version of the provisional GATT as well as a realization of the failed 

attempt in the post-war era to create an international trade organization (Hartman, 2013). The 

main purpose of the WTO is to open trade for the benefit of all. The organization provides a 

forum for negotiating agreements aimed at reducing impediments to international trade. 

Moreover, it provides a legal and institutional framework for the agreements and for potential 

disputes arising therefrom. The GATT/WTO has contributed to create a strong and 

prosperous trading system. The WTO currently has 164 members, of which 117 are 

developing countries and the organization is getting closer to achieving the goal of universal 

membership (WTO, 2017b). 

 

2.2 China’s economic development to become a WTO member 
 

Each accession to the WTO is a unique event, but the Chinese accession was particularly 

noteworthy. China was one of the 23 original contracting parties of the GATT in 1943 but left 

the organization after the Chinese revolution in 1949. It would then take nearly 40 years until 

China, in 1986, informed the GATT of its wish to retake its status as a contracting party, and 

started to negotiate its membership conditions (Gertler, 2004). Thereafter, it would take 

almost 20 more years until China formally became a member of the WTO in 2001. Various 

political events and complications, such as the crackdown by the Chinese government on the 

pro-democracy demonstrators on Tiananmen Square in 1989, which abruptly suspended the 

negotiations, prolonged the accession process (Halverson, 2004). In addition to political 

events, other factors also played a part in the delay of China’s WTO accession. China’s dual 

status as a developing country and an economic power implied a dilemma. The Chinese 

negotiators argued that China should be considered a developing country and therefore get 

“special and differential” treatment. The WTO members, on the other hand, did not agree 

since China was a major source of cheap labour imports and thus a threat to their domestic 
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industries. The WTO members were also concerned with China’s planned economy and 

therefore required evidence of sufficient market-oriented economic reforms in China as a 

condition for the membership. 

 

Momentum on China’s application was finally provided by the bilateral agreement between 

China and the U.S. in 1999, followed by an EU-China agreement on the accession to the 

WTO, and the granting of the Permanent Normal Trade Relations (PNTR) legislation to 

China by the U.S. Congress. This ultimately led up to the WTO vote on the Chinese accession 

to the WTO at the Doha Ministerial Meeting in November 2001 (Halverson, 2004). 

 

When China finally became a member of the WTO, the country had been negotiating for 

nearly 20 years and had made almost 700 commitments to the WTO member states 

(Ianchovichina and Martin, 2003) making these the most strenuous and longest accession 

negotiations in the history of GATT/WTO (Gertler, 2004). The profound economic reforms 

that led up to the WTO membership were thus initiated long before China’s formal WTO 

accession in 2001. 

 

When Deng Xiaoping in 1978 initiated the reforms which led to the opening of China’s 

economy, Chinese trade was limited and primarily oriented towards countries of the Eastern 

Block (Branstetter and Lardy, 2006) and (Edmonds et al., 2008). In the 1980s, the Chinese 

trade regime was dualistic: a limited part of the economy was open to foreign competition 

whereas the greater part of it was completely closed to the global market. Feenstra (1998) 

called this “One country - two systems”. A few foreign trade corporations, owned and 

controlled by the state, were responsible for exports and imports. Moreover, neither export 

nor import was sensitive to exchange rates or relative prices, and the composition of China’s 

trade had little connection to comparative advantage (Branstetter and Lardy, 2006). 

 

The dualism of the Chinese trade regime declined due to the extensive economic reforms that 

were implemented during the late 1980s and 1990s as part of China’s reassumed WTO 

process (Gertler, 2004). The reforms dramatically liberalized the Chinese trade system and 

opened the economy to foreign and domestic competition (Edmonds, La Croix, and Li, 2006). 

Import tariffs and non-tariff restrictions decreased significantly. For instance, tariff lines that 

were subject to quotas and licenses were reduced from 1 247 in 1992 to 257 in 2001. Chinese 

trade was also refocused from the eastern countries to large market economies and Asian 
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economies, and exports to Europe and the United States increased substantially. Moreover, 

private enterprises were encouraged on the domestic market and numerous firms were 

permitted export and import rights (Gertler, 2004). The number of domestic firms granted 

trading rights expanded from 12 in 1978 to approximately 35 000 in 2001. Furthermore, the 

expansion of foreign trade was also encouraged by changes in foreign exchange. Until the 

reforms, an overvalued exchange rate had been maintained by the Chinese government, in 

order to subsidize import of goods that could not be produced domestically. Other reforms 

that were implemented as part of the opening of China’s economy and the Chinese WTO 

accession were for instance: liberalization of FDIs (Foreign Direct Investments), changes in 

tax policies, reconstructions in state-owned manufacturing industries and reduction of state 

subsidies (Branstetter and Lardy, 2006).  

 

In many respects, the Chinese reforms spun further than those of other WTO members and the 

requirements for China were more comprehensive compared to other developing countries 

entering the organization (Halverson, 2004). In some regards, the Chinese trade liberalization 

even exceeded those of advanced industrial economies (Branstetter and Lardy, 2006). Taking 

into account the size of China’s economy, its status as a developing country, and the planned 

economy, the Chinese WTO commitments are unparalleled (Halverson, 2014).  

 

3. Theory 
 

3.1 The theory of trade agreements 
 

From a free trade perspective, it could be argued that there should be no need for countries to 

join trade organizations or sign trade agreements as governments aiming to maximize national 

welfare would consider any deviation from free trade as self-defeating.  

The standard theory of trade agreements
4
, which dates back to Johnson (1954), instead 

suggests that countries indeed will deviate from effective free trade policies and restrict trade 

in an ineffective way, in the absence of trade agreements. Governments will be tempted to 

maximize national welfare at the expense of its trading partners, for instance by setting tariffs 

higher than what is effective (Maggi and Rodríguez-Clare, 2005). This, in turn, will make the 

international economy end up in an ineffective Nash equilibrium; the unilateral actions of 

                                                 
4
 See for instance: Johnson (1954), McMillan (1986, 1989), Dixit (1987) and Bagwell and Staiger (1990). 
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each country will cause a trade war that in the long run will make all countries worse off.
5
 By 

making governments cooperate instead of acting unilaterally, trade agreements can hinder 

terms-of-trade driven trade restrictions and thus also a trade war. This in turn implies that 

countries will gain from establishing trade agreements and provides a theoretical explanation 

to why countries decide to be a part of them (WTO, 2009).  

 

Grossman and Helpman (1995) and Bagwell and Staiger (1999) extended the framework of 

the standard theory of trade agreements by pointing out the political pressures that 

governments are subjected to (Maggi and Rodríguez-Clare, 2005). Interest groups within a 

country, all wanting the economic policies to reflect their interests, exert economic and 

political pressure on the government. It may, from a political perspective, be expedient for the 

government to heed these interests and implement policies that may deviate from effective 

liberal trade policy. The requirements of a trade agreement or an accession may give the 

political leaders a “political cover” for undertaking otherwise difficult tariff reductions or 

non-tariff liberalization. In that way, trade agreements can assist governments in resisting 

pressures from interest groups and thus avert short-term ineffective decisions that may have a 

bad impact on the international trade (Allee and Scalera, 2012). 

 

The theory of trade agreements is in line with the foundations of the GATT/WTO. For 

instance, two of the key principles of the GATT/WTO, reciprocity and non-discrimination, 

counteract the possibility of member states implementing trade policies unilaterally. The 

principle of reciprocity prevents unilateral trade policies by implying that if one country 

agrees to reduce its tariffs, the other countries are expected to make the same reductions. 

Moreover, the non-discrimination principle stipulates that tariffs must abide the Most 

Favoured Nation (MFN) principle, which requires tariff concessions that one WTO member 

state makes to another one to be extended to all WTO members. It thereby hinders countries 

from discriminating between trade partners. It also requires the equal treatment of domestic 

and foreign-made products (National Treatment) (WTO, 2017c). A WTO membership can 

thus, in accordance with theory, hinder unilateral trade policies and provide a way for 

governments to resist pressures that would cause ineffective trade and make all countries 

                                                 
5
 The higher level of trade protection due to unilateral economic policies will lower trade flows and thus make 

all countries worse off, since total outcome and welfare would be higher without the unilateral trade barriers 

(WTO, 2009).  
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worse off. In other words, a WTO membership can thus, from a theoretical perspective, foster 

an effective international trade (Bagwell and Staiger, 1999). 

 

3.2 Theory of trade effects of economic integration and trade 
agreements  

 

Viner (1950), Meade (1955) and Lipsey (1957) propose a theoretical model of trade-related 

effects of economic integration and trade agreements. According to the theory, economic 

integration and trade agreements will have two types of effects on trade; trade creation and 

trade diversion. Trade creation refers to the additional exchange of goods and services among 

the trading partners that emerges as trade barriers are being reduced. Trade will be created 

among the respective countries as they, rather than inefficiently producing a good 

domestically, import the good from the party to their agreement that produces it most 

effectively. Trade creation thus leads to a more effective resource allocation and, in turn, an 

increase in welfare within the integrated region (Halvarsson, Kokko, and Gustavsson 

Tingvall, 2014). In addition, trade creation is argued to have a positive effect on consumer 

welfare, since market prices will go down (Kokko, Mathä, and Gustavsson Tingvall, 2007). 

The gains from trade creation are, according to theory, expected to be larger if the number of 

contracting countries is high and if the differences between them are significant. According to 

the theory, trade diversion occurs, for instance, when the reduced trade barriers within an 

integrated market make member states reallocate their imports from effective producers in a 

non-member state to less effective producers in a member state. This implies that the most 

efficient producer on the international market loses market shares to less effective producers 

that are part of the integrated market. Trade diversion is, therefore, generally, argued to have 

a negative effect on resource allocation and international welfare. However, the effect of 

trade diversion may not solely be negative, since the increased growth on the integrated 

market may also be used to import goods and services from non-member states. This affects 

the non-member states positively and thus counteract their losses in market shares caused by 

the trade diversion (Halvarsson et al., 2014). In sum, the theory implies that economic 

integration and trade agreements will increase member states’ incentives to trade, and reduce 

the trade between member and non-member states. Trade agreements will thus, according to 

the theory, have an impact both on the trade patterns of the countries belonging to an 

agreement and those remaining outside.  
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4. Review of the related literature 

 

4.1 Previous studies on the impact of the GATT/WTO membership on 
trade 
 

Reductions in trade barriers are the foundation of the GATT/WTO. While theory holds that a 

membership in the GATT/WTO should increase trade flows, the empirical literature 

measuring the trade effects of a membership has produced surprisingly diverse results.  

 

There has been a vast body of literature arguing that the GATT/WTO plays an important role 

in promoting trade. Nevertheless, Rose (2004) was the first to provide an econometric study 

that systematically tested the assumption that the GATT/WTO affects trade positively. 

Relying on the gravity model of trade, Rose found, unexpectedly, no strong empirical 

evidence that the GATT/WTO increases trade between member states. Rose discussed several 

possible explanations for the findings but concluded the study by deciding to interpret the 

outcome as an “interesting mystery”. Since a large dataset and several estimation methods 

were used, the findings were seen as striking and spurred a debate within the literature on the 

effectiveness of the WTO in promoting trade.  

 

By accounting for possible methodological inadequacies in Rose’s study, several papers have 

since then attempted to solve the so-called WTO-puzzle. Rose’s negative findings have been 

contradicted in several modified follow-up studies. For instance, Tomz, Goldstein and Rivers 

(2007), used the same dataset and estimation methods as Rose but a revised specification of 

the member states and found that the GATT/WTO increases trade significantly. Subramanian 

and Wei (2007) controlled for multilateral trade resistance (MTR)
6
 and differentiated the trade 

effects of the GATT/WTO by subsets and showed that the GATT/WTO membership 

increases trade strongly, but unevenly. The results suggested that GATT/WTO membership 

has a strong positive effect on trade in industrialized countries but a limited impact on imports 

in developing countries. Liu (2009) accounted for the zero-valued trade flows and found a 

positive and significant trade effect of the WTO membership, especially on the extensive 

margin. These results are in line with the findings by Dutt and Van Zandt, (2013), who, aside 

from decomposed the trade effect into the extensive and intensive margin, also controlled for 

MTR. Helpman, Melitz and Rubinstein (2008) used unidirectional trade data and controlled 

                                                 
6
 See Section 5.1 for a more careful explanation of multilateral trade resistance.  
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for importer and exporter fixed effects and found that WTO increases trade volumes. Chang 

and Lee (2011) applied non-parametric methods to the dataset used by Rose and concluded 

that the membership has had a substantial trade promoting effect.  

 

The negative findings by Rose have, nevertheless, also been reconfirmed in the follow-up 

research. Eicher and Henn (2011) unified the specifications of the gravity model proposed by 

Rose (2004), Tomz et al. (2007) and Subramanian and Wei (2007), into one comprehensive 

approach. By doing this they found no statistically significant effect of the WTO on trade 

flows. However, when the trade effects of the WTO membership were compared with the 

effects of Preferential Trade Agreements (PTAs), the results suggested that WTO membership 

has had a positive effect on trade flows prior to the formation of the PTAs. In addition, the 

results also showed that the trade effect of PTAs is substantial, but uneven across individual 

agreements. Roy (2011) criticized the study by Eicher and Henn for not taking the neglected 

margin into account. Roy accounted for zero-valued trade observations and MTR, and used 

the definition of member countries proposed by Tomz et al. (2007), and found no statistically 

significant evidence of a trade increase due to WTO membership.  

 

4.2 Previous studies on the effect of China’s WTO accession on 
Chinese trade 
 

The number of recent econometric case studies that specifically estimate the impact of 

China’s WTO accession on the Chinese trade is relatively limited. Therefore, this section also 

includes studies that were published closer in time to the Chinese WTO accession and hence 

estimate the expected future trade effect of China’s WTO membership. In addition, studies 

based on other estimation methods than the gravity model are presented. The results of the 

previous studies on the effect of China’s WTO accession on Chinese trade are more consistent 

as compared to the diverse results in the literature on the general trade effect of the WTO. 

 

Ianchovichina and Martin (2003) used the general equilibrium model to measure the major 

impacts of the Chinese WTO accession. The authors found that the WTO membership has a 

positive overall impact on China’s economy. Furthermore, their results suggested that the 

Chinese WTO membership will make China a more important player in world markets and 

the reforms undertaken after 2001 will lead to a large increase in China’s shares in world 
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export and import markets. The results thus indicate that China's accession will have a 

noticeable impact on Chinese trade and on global trade patterns.  

 

Bussière and Schnatz (2006) analysed China’s rapid trade integration. Using the gravity 

model, the authors developed and quantified a new benchmark for multilateral trade 

integration. Their findings suggested that China, given its size and geographic location, is 

overall very well integrated into world markets and is found to display a higher degree of 

global trade integration than many industrialized countries and Asian economies. The authors 

argued that the rise in Chinese trade flows is not unexpected, but rather reflects China’s 

economic growth and shift towards more market-oriented policies, that could be attributed to 

the WTO accession.  

 

Edmonds et al. (2006) examined the changes in Chinese trade since the mid-1980s. The 

authors used the gravity model and found that China’s imports and exports are significantly 

higher than expected for an economy of its size and level of development. The authors 

attributed the rise in Chinese trade to the opening of China’s economy and the reforms 

imposed as part of the WTO accession process. Furthermore, the results showed that 

compared to previous experiences of export-oriented economies in Asia, the Chinese increase 

in exports have been significantly higher and the impact of China’s economic growth on the 

global economy is expected to be more profound. In a later study, Edmonds et al. (2008) used 

the gravity model to analyse whether China’s level of trade is consistent with predictions from 

economic theory and if it follows historical trends of international trade flows for similar 

countries. The authors argued that China’s trade growth has been particularly strong since the 

country’s accession to the WTO and the results suggested that China’s orientation toward 

foreign trade is much greater than expected for an economy of its size and level of 

development. When compared with earlier economic booms of market-oriented Asian 

countries Edmonds et al. found that the upswing in China’s exports has exceeded earlier 

booms in magnitude, but not in duration.  

 

Allee and Scalera (2012) analysed the trade effects of different accession experiences among 

the GATT/WTO members by considering how a varying amount of requirements and reforms 

during the process of accession affect the trade gains after the formal membership. They 

found that countries that engage in greater trade liberalization as part of the WTO accession 

substantially increase their trade from a WTO membership, particularly in the years right after 
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joining. In contrast, states who face limited scrutiny and undertake few liberalization reforms 

do not see any trade gains from a WTO membership. The authors argued that China had a 

particularly rigorous process of accession and has undertaken more liberalization 

commitments than any other WTO member. China can thus be found in the subset of WTO 

members that is found to have experienced notable trade gains from the WTO membership. 

 

5. Empirical approach 

 

5.1 The gravity model of trade 
 

In order to empirically analyse the effect of China’s WTO accession on Chinese trade, this 

thesis will employ the gravity model of trade. It is probably one of the most commonly used 

and most successful models in empirical trade analysis. The equation, introduced by 

Tinbergen (1962), has its origin in Newton’s law of universal gravitation
7
 and relates bilateral 

trade flows to economic size (GDP), geographic distance and other factors that affect trade 

barriers. The basic idea of the model is that bilateral trade is a positive function of the 

countries GDP and a negative function of the distance between the countries (Chang and Lee, 

2011). However, when the equation first appeared in empirical literature it could not be 

justified theoretically and most economists ignored the model. Tinbergen (1962) and 

Pöyhönen (1963) did the first econometric studies of trade flows based on the gravity model, 

for which they only provided an intuitive justification. The traditional gravity model has, 

since then, been developed and extended gradually (Halvarsson et al., 2014).
8
  

 

One of the most significant developments of the gravity equation was the “Gravity with 

Gravitas” model by Anderson and van Vincoop (2003). They argued that the traditional 

specification of the gravity model suffers from omitted variable bias by overlooking the 

effects of relative prices on trade patterns and due to the omission of important fixed variables 

that may have an impact on trade flows. Anderson and van Vincoop, therefore, augmented the 

traditional gravity model and added multilateral resistance terms (MRTs) in the form of 

importer and exporter fixed effects, which they argued was sufficient to yield consistent 

                                                 
7
 Tinbergen (1962) proposed the gravity equation: Trade = B * GDP1 * GDP2 / Distance

n
. The equation is similar 

to Newton’s law of gravity, except that the GDP of two countries is used instead of the mass of two objects, and 

the amount of trade between the countries are predicted instead of the force of gravity. B is a constant that 

indicates the relationship between the “gravity term” and trade, which can be interpreted as a summary of all 

factors (except GDP and distance) that influence trade patterns (Feenstra and Taylor, 2014). 
8
 See for example Linneman (1966), Anderson (1979), Bergstrand (1985, 1990) and Deardorff (1998). 
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parameter estimates (Halvarsson et al., 2014). This has, since then, been the most common 

way to control for MRTs in the international trade literature (Cheong, Won Kwak and Ki 

Tang, 2014). In addition, the traditional gravity equation has also been extended with proxy 

variables for the theoretical concept of trade resistance between countries, for instance, 

variables for geographic characteristics, common language, colonial ties, free trade 

agreements and GATT/WTO membership status. 

 

These augmentations of the traditional gravity model made the model theoretically justified 

and contributed to improving the fit of it, which have made it possible to make a more precise 

interpretation of the spatial relations described by the gravity model (Chang and Lee, 2011). 

Today, the gravity model is established within the economic literature and is acknowledged to 

have been empirically successful in its ability to explain variations in trade and, especially, 

estimate the effects of trade agreements on trade (Subramanian and Wei, 2007).  

 

5.2 Estimation methods 
 

More recent literature on the gravity model has shifted from problematizing the model 

theoretically, to discussing the performance of the different methods that are used to estimate 

it. Different estimators have their own set of advantages and disadvantages, and the literature 

on gravity modelling does not provide any conclusive guidance on which estimator to prefer 

in applied work. It has therefore become a frequent practice in the literature to estimate the 

models with several estimation methods and in that way test the robustness of the obtained 

results (Gómez Herrera and Milgram Baleix, 2010).  

 

In the empirical analysis in this study the benchmark models are estimated with the Ordinary 

Least Squares (OLS) method. To overcome the omitted variable bias highlighted by Anderson 

and van Vincoop (as lined out in Section 5.1), the model is log-linearized and importer and 

exporter fixed effects dummies are included. I also perform robustness tests by adding 

country-pair fixed effects to some of the estimation models.
9
 The OLS estimator with country 

fixed effects is probably the most commonly applied estimator in gravity model estimation; it 

is likely to avoid the multilateral trade resistance trap, easy to implement and provides a 

convenient way to account for fixed effects.  

                                                 
9
 The country-pair fixed effects control for the effect of bilateral characteristics that are likely to have an effect 

on trade flows.  
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The use of OLS with fixed effects nevertheless presents some problems. Including country- 

specific or country-pair dummies implies high computational costs. Additionally, the 

explanatory variables that do not vary across time in each country or country-pair will be 

perfectly collinear with the fixed effects and will thus be dropped from the model. 

Consequently, country-pair fixed effects exclude important time-invariant variables that most 

often are constant over time among the country pairs (e.g. distance, shared language and 

common colonial history) and the trade effects of these variables can therefore not be 

estimated in the fixed-effects model (Gómez Herrera and Milgram Baleix, 2010), (Gómez 

Herrera, 2013).
10

 Moreover, Santos Silva and Tenreyro (2006) argue that both the traditional 

log-normal specification of the gravity model and the augmented version by Anderson and 

van Wincoop (2003) will lead to inefficient estimates in the presence of heteroscedasticity 

and zero-valued trade flows. The reason is that the log-linearization of the gravity equation 

changes the property of the error term which results in unreliable estimations in the presence 

of heteroscedasticity.
11

 Furthermore, the log-linearized OLS model cannot handle zero-valued 

trade flows, since the logarithm of zero is undefined. This implies that in the presence of zero-

valued trade flows, the zero-trade observations must either be dropped or be replaced by an 

arbitrary positive value (Gómez Herrera, 2013). Discarding the zero-valued observations may, 

however, lead to sample selection bias and information loss since the zero-observations give 

important information for understanding trade patterns (Linders and de Groot, 2006). 

 

An alternative to OLS are count data models from the Poisson family, which estimate the 

gravity model multiplicatively instead of log-linearized. The Poisson model, Negative 

Binominal Regression (NBREG) and the Poisson Pseudo Maximum Likelihood (PPML) 

estimator are examples of models that belong to the Poisson family and are hypothesized to 

be viable alternatives to OLS (Halvarsson et al., 2014). The advantage of these estimators is 

that they naturally allow for the inclusion of zero-valued trade flows, they are consistent in the 

                                                 
10

 The coefficients for the time-invariant variables could be estimated by using a random effect model, which 

assumes that the explanatory variables are uncorrelated with random effects (Bussière and Schnatz, 2006). 

However, the standard Hausman-test suggests that this assumption is violated in the present case. This since the 

null hypothesis that the errors are not correlated with the regressors could be rejected, which implies that fixed 

effects are preferred in the empirical analysis of this study. 
11

 Since E(ln y) ≠ ln E(y) (Jensen’s inequality) the conditional distribution of the dependent variable is changed 

and the OLS estimation will thus give misleading estimates. The parameter estimates are not affected by 

heteroscedasticity and coefficient estimates should not be biased. However, the heteroscedasticity does bias the 

variance of the estimated parameters, and the t-values can therefore not be trusted (Gómez Herrera and Milgram 

Baleix, 2010).  
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presence of fixed effects and they are robust against heteroscedasticity. Against this 

background, it is not surprising that the use of the Poisson models in the estimation of gravity 

models has increased. The PPML method, developed by Santos Silva and Tenreyro (2006, 

2011), is a special case of the generalized linear model (GLM) framework, in which the 

variance is assumed to be proportional to the mean. PPML estimates the gravity equation in 

levels instead of taking its logarithms which in turn avoid the problem posed by using the 

OLS. When comparing the performance of OLS with PPML, Santos Silva and Tenreyro 

(2006) found that the log-linear OLS model in general yield significantly larger estimates than 

the PPML model, in the presence of heteroscedasticity (Gómez Herrera, 2013). 

  

An alternative to the PPML is the NBREG and Poisson model. Like the PPML model, 

NBREG and Poisson estimate the gravity equation in levels. The Poisson model requires that 

the conditional variance is equal to the conditional mean (equidispersion), however, the 

equidispersion property is frequently violated because the dependent variable is 

overdispersed, which, in turn, lead to inefficient estimates. This inefficiency is often corrected 

for by using the NBREG model (Burger, van Oort and Linders, 2009). A likelihood ratio test 

shows that NBREG, in my case, is preferred over the Poisson model.
12

 The NBREG model 

can be considered a modified Poison model and NBREG is also more general since it allows 

for overdispersion (Beghin, 2013). 

 

It is important to bear in mind that every method has advantages and disadvantages and it 

cannot be asserted that any existing model today outperforms the others in all respects. As 

presented in this section the log-linearized OLS method has the advantage of accounting for 

fixed effects, while it leads to inefficient estimates in the presence of heteroscedasticity and 

zero-valued trade flows. The multiplicative NBREG and PPML are, on the other hand, 

consistent in the presence of heteroscedasticity and provide a natural way to deal with zero-

valued trade flows, but the models are less effective in handling fixed effects (Gómez Herrera, 

2013). To manage these estimator problems, I present models using PPML and NBREG, in 

addition to OLS, when estimating the effect of China’s accession to the WTO on Chinese 

trade so as to ensure that the results are not dependent on the use of a specific estimator. 

                                                 
12

 If α is approximately zero, the NBREG regression is reduced to the Poisson regression. The log likelihood 

ratio test of α suggests that α is different from zero and NBREG is thus preferred over Poisson in this study.  
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5.3 Variables and model specification 
 

The effect of China’s WTO accession on Chinese trade is at the centre of the analysis. 

Therefore, I focus on the Chinese trade with the rest of the world after China’s WTO 

accession in 2001. To capture the effect of the Chinese WTO membership on the Chinese 

trade, I control for variables that according to theory and previous studies may have an impact 

on trade flows. In addition, the average effect of the WTO membership on intra-WTO trade 

and trade between the member and non-member states, are estimated for comparison reasons. 

Like most previous studies, the estimated trade effect is the effect on trade in goods. Even if 

trade in services is an important part of the WTO agreements, this falls outside the scope of 

this study. 

 

 

The specification of the OLS model is as follows: 

 

ln(trade)ijt =  + 1ln(YitYjt) + 2ln(Dist)ij + 3(WTO-WTO01)wto,wto,t  

+ 4(nonWTO-WTO01)nonwto,wto,t + 5(CHN-WTO01)chn,wto,t  

+ 6(CHN-nonWTO01)chn,nonwto,t + 7(Comlang)ijt + 8(Contig)ijt  

+ 9(Comcol)ijt + 10(Curcol)ijt + 11(Colony)ij + 12(Smctry)ij  

+ 13(Chile)t + 14(CostaRica)t +  15(NewZealand)t + 16(Singapore)t  

+ 17(Iceland)t + 18(Pakistan)t  + 19(Peru)t + 20(Switzerland)t  

+ 21(ASEAN)t + 22(APTA)t + mDm + xDx + yt + ijt 

 

where i and j denote trading partners (countries) and t denotes time.  
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Table 1. The variables 

Variable  Description 

ln(trade)ijt   Logged export value in 1000 USD from country i to country j at 

time t 

YitYjt   Joint GDP of country i and j at time t 

Dist   Mean distance between country i and j 

WTO-WTO01 Intra-WTO trade after 2001 (China excluded) 

nonWTO-WTO01  Export from non-WTO members to WTO-members after 2001 

(China excluded)  

CHN-WTO01 Trade between China and WTO after 2001 

CHN-nonWTO01 Trade between China and non-WTO members after 2001 

Comlang  Binary dummy variable which is unity if i and j have a common 

language that is spoken by at least 9 per cent in both countries, and 

zero otherwise  

Contig   Binary dummy variable which is unity if i and j share a land 

border 

Comcol   Binary dummy variable which is unity if i and j were ever colonies 

post 1945  

Curcol   Binary dummy variable which is unity if i and j are currently in a 

colonial relationship  

Colony  Binary dummy variable which is unity if i and j have ever been in 

a colonial relationship 

Smctry  Binary dummy variable which is in unity if i and j ever remained 

part of the same nation during the sample 

Chilet, CostaRicat,  Binary variables that catches the trade effect of China’s individual  

NewZealandt, Singaporet, trade agreements 

Icelandt, Pakistant, Perut,  

Switzerlandt, ASEANt, APTAt
13

  

Dm and Dx   Importer- and exporter fixed effects (MRTs) 

Yt   Year fixed effects dummies to account for business cycle effects 

and factors such as the value of the dollar, the extent of 

globalization, oil shocks etcetera, that differ from year to year 

ijt   Stochastic error term  

                                                 
13

 See Table A1 in Appendix for a complete list of China’s individual trade agreements. 
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6. Data and descriptive statistics 
 

This study builds on the analysis of 173 countries from 1962-2014. The country-level data on 

imports and exports for the period 1962-2000 originates from the National Bureau of 

Economics and statistics (NBER), United Nations Trade Data Base. Imports and exports data 

for the period 2001-2014 was collected from the World Integrated Trade Solution (WITS) 

database. Data of the countries’ GDP originates from Penn World Table (PWT) version 9.0 

and is in constant 2011 USD prices. The distance data is based on the CEPII population 

weighted measure.
14

 Data on cultural, geographical and colonial ties
15

 was collected from the 

CEPII 2011 database. Information regarding the WTO accessions is collected from the World 

Trade Organization website and data on China’s individual trade agreements originates from 

China FTA Network, China International Electronic Commerce Center. 

 

6.1 Descriptive statistics 
 

Before the econometric analysis, it is useful to highlight some descriptive statistics of the 

sample as well as exploring Chinese trade patterns before and after the WTO accession. 

Table 2 describes my data sample.
16

  

 

Table 2. Descriptive statistics 

Variable  Mean Std. Dev. Min Max Obs.         

ln(Trade)   8.93 3.544 -6.665 20.099 513 935 

ln(GDP)  23.037 2.645 9.44 33.276 511 154 

Distance  8.629 0.801 4.546 9.886 515 325 

 

As noted in Section 2.2, the volume of Chinese trade increased significantly after China’s 

WTO accession. The increase after the WTO accession has been noteworthy, but the trend 

towards a growing trade volume was evident even before China’s formal membership in 

2001. Figure 1 presents the development of the Chinese exports the years before and after the 

WTO accession.  

 

 

 

                                                 
14

 Further information on CEPII distance measure may be found in Mayer and Zignago (2006). 
15

 This includes data on shared language, land border, colonial relationship in general, colonial relationship after 

1945, current colonial relationship and if the countries ever belonged to the same country. 
16

 A full summary of the descriptive statistics is presented in Table A2 and Table A3 in Appendix. 
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Figure 1. Chinese export patterns over time 

 

Source: own calculation. Note: The vertical axis shows Chinese exports. The horizontal axis shows the time period, t0 

represents year 2001, t1 2002, t-1 2000 and so on.  

 

The graph shows that the increase in Chinese trade started prior to the WTO accession in 

2001 (t0). This could be interpreted as an indication that the WTO membership per se did not 

cause trade to increase in China, but rather something else. However, as mentioned before, the 

Chinese WTO accession was a long process and the extensive reforms of China’s economy 

were initiated several years before 2001 as part of China’s process to become a WTO 

member. The increase in Chinese trade before the formal accession in 2001 is therefore not 

surprising and can thus be attributed to the WTO membership.  

 

I now turn to the econometric analysis, where the effect of China’s WTO membership on the 

Chinese trade is examined more carefully.  

 

7. Analysis 
 

7.1 Basic results 
 

Table 3 presents regressions using OLS estimation. To estimate the effect of China’s WTO 

accession on Chinese trade, six models have been constructed in accordance with the 

literature on the gravity model and the estimation methods presented in Section 5. The 

dependent variable in all models is the log of exports between the countries included in the 
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sample, in other words, the bilateral trade, which is standard practice in the gravity 

literature.
17

 Model 1 includes the core variables of the traditional gravity model – distance and 

GDP– and estimates the average effect of the WTO membership on trade flows in all 

countries included in the sample after 2001.
18

 Model 2 estimates the effect of the Chinese 

WTO accession on Chinese trade. Additionally, dummy variables estimating the effect of 

historical, geographical and political ties on trade patterns are included. Importer and exporter 

fixed effects dummy variables (MRTs) are added to Model 3, as proposed by Anderson and 

van Wincoop (2003). In addition, dummy variables capturing the effect of China’s individual 

trade agreements on trade flows are also included in the model. Model 4-6 include the same 

variables as Model 1-3, what differentiates them is that Model 4-6 are estimated by OLS with 

fixed-effects on a country-pair level. As mentioned previously, the time-invariant variables 

will be dropped when estimating fixed effects on a country-pair level. All models include a 

dummy variable that is capturing time fixed effects (Yt) and the standard errors are clustered 

by country. 

 

From the results in Table 3 it can be seen that most coefficients are statistically significant and 

have expected signs according to theory and previous studies. A majority of the results hold 

when the models are augmented with country-pair dummies (model 4-6), which implicates 

that the findings are robust with respect to fixed effects on a country-pair level.  

 

 

 

 

 

 

 

 

 

 

                                                 
17

 In many studies, the country pair trade is only represented by one observation. This study, on the other hand, 

considers the bilateral trade flow for every country pair by taking into account directional bilateral trade flows. 

This study, thereby, do not only consider exports from country j to country i but also exports from country i to 

country j. This approach hinders possible misspecification errors stemming from taking the logarithm of the 

average of two highly asymmetrical trade flows between two countries and it also makes it possible to estimate 

potential trade creation and trade diversion caused by the WTO membership (Ruiz and Vilarrubia, 2007). 
18

 China excluded. 
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Table 3. Estimates of pooled OLS regression 

Dependent variable: Log of exports 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

ln(GDP) 0.970*** 0.975*** 1.055*** 1.219*** 1.180*** 1.175*** 

 (0.0187) (0.0188) (0.0868) (0.0893) (0.0822) (0.0818)   

  

Distance -1.240*** -1.122*** -1.394*** - - - 

 (0.0584) (0.0651) (0.0499) - - -    

  

WTO-WTO,  0.364***   0.209***  

post 2001 (0.0640)   (0.0382)   

(China excl.)   

    

NonWTO-WTO,  -0.758***   -0.0885 

post 2001 (0.178)   (0.171)   

(China excl.)       

 

CHN-WTO,   1.233* 1.687***  1.376*** 1.350*** 

post 01  (0.486) (0.273)  (0.252) (0.266)    

   

CHN-non WTO,   -0.200 0.126  0.491 0.501    

post 01  (0.213) (0.368)  (0.412) (0.414)    

      

Common lang.  0.592*** 0.470***  - -    

  (0.129) (0.0705)  - -    

Land border  0.393** 0.563***  - -    

  (0.132) (0.128)  - - 

Colony after 1945 0.238 0.712***  - -   

  (0.166) (0.105)  - -    

Current Colony  -0.651 -1.085  - -    

  (1.020) (0.698)  - -   

Colony  1.592*** 1.215***  - -   

  (0.204) (0.120)  - - 

Same Country  0.826*** 0.948***  - - 

  (0.208) (0.198)  - -    

     

Chile   2.357***   1.609*** 

   (0.629)   (0.179) 

Costa Rica   0.653***   1.164*** 

   (0.175)   (0.310) 

New Zealand   0.174   -0.0054 

   (0.324)   (0.220) 

Singapore   -1.225***   -1.425* 

   (0.345)   (0.653) 

Iceland   -0.974***   -0.485 

   (0.223)   (0.457) 

Pakistan   -0.965*   -1.229*** 

   (0.416)   (0.301) 

Peru   2.216***   1.486** 

   (0.521)   (0.526) 

Switzerland   -0.427   -0.244 

   (0.950)   (0.663) 

ASEAN   0.187   0.348 

   (0.230)   (0.192) 

APTA   -0.933*   0.273 

   (0.395)   (0.489) 

       

No. of obs.: 504 872 504 872 504 872 504 872 504 872 504 872 

*, **, *** indicate significance on 10, 5, and, 1 per cent significance level. Standard error in parenthesis (.). 

Clustering by country.  
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Looking first at the control variables, it can be seen that the standard gravity variables, GDP 

and Distance, have the expected signs, positive and negative, respectively. This indicates that 

trade increases with GDP and decreases with geographical distance. A higher GDP is 

expected to have a positive effect on trade since GDP can be interpreted as an indicator of the 

countries purchasing power: the higher the GDP, the greater the countries’ ability to trade. 

The negative distance term indicates that trade between two countries is almost 303 per cent
19

 

higher if the countries are not as distant as another otherwise identical market. This negative 

effect is expected since a larger geographical distance may imply higher transportation costs, 

which affect trade flows negatively. Moreover, all proxy variables for cultural, geographical 

and historical ties between the country-pairs have the expected signs and are statistically 

significant, except the dummy variable for a current colonial relationship which is 

insignificant. The results suggest that trade is higher between countries that share a common 

language or geographical border, ever had a colonial relationship or if the country-pairs 

remained part of the same nation during the observed period.   

 

Looking at the variables that estimate the average trade effect between the WTO member 

countries after 2001
20

, the estimations in Table 3 show that being a member of the WTO has a 

significant and positive effect on trade. If both countries in a country-pair were members of 

the WTO, trade between them was on average 23 per cent higher compared to the countries 

not being members, holding all other things equal. In other words, being a member of the 

WTO is suggested to have increased intra-WTO trade on average by 23 per cent. This is in 

line with theory and suggests trade creation. Furthermore, as expected according to theory, 

the result in Model 1 suggests that WTO members and non-members trade less compared to a 

situation in which both countries were WTO members. The estimate is, however, not robust. 

The coefficient is insignificant when fixed effects on a country-pair level are controlled for. In 

this context, it should be mentioned that a majority of the world’s main trading nations were 

WTO members when China joined the organization in 2001 (Dural, 2007). The effect of the 

WTO membership on trade with countries still remaining outside the trade organization may, 

therefore, be expected to be limited, and can thus explain the insignificant coefficient. 

Moreover, theoretical references whether the results indicate trade diversion can, therefore, be 

considered to be less relevant.  

                                                 
19

 The per cent effect of the variables on bilateral trade is measured as e
β
-1, where β is the estimated coefficient 

of the independent variable.  
20

 China excluded. 
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Turning to the results of main interest for this study, the coefficients of the variable that 

estimates the effect of China’s WTO accession on Chinese trade are statistically significant in 

all models and show a strong positive effect of the WTO membership on Chinese trade flows. 

This is in line with theory and previous studies.
21

 The coefficient estimate of 1.35 obtained in 

Model 6 indicates that China’s WTO membership has increased trade between China and the 

WTO-member countries by remarkable 286 per cent. To emphasize the magnitude of the 

suggested increase in Chinese trade, the estimated effect of 286 per cent can be contrasted to 

the average WTO intra-trade effect of 23 per cent during the same period.
22

 Furthermore, the 

results indicate that China’s trade with non-member countries has not been affected by 

China’s WTO accession; the coefficients are insignificant in all estimated models. According 

to theory, this may be surprising. However, a possible explanation could be that, as mentioned 

before, most of the major trading nations in the world already belonged to the WTO in 2001 

and the Chinese trade with the countries outside the WTO may, therefore, not have been 

affected by the Chinese WTO membership. In line with this, since most non-member states 

did not constitute significant trading nations in the world economy, the estimate of the 

increase in Chinese trade can hence, with some caution, be interpreted as an increase in 

China’s trade with all countries. 

 

A slight decrease in the size of the estimated WTO effect on Chinese trade can be observed 

when the impact of China’s Preferential Trade Agreements (PTAs) and Regional Integration 

Agreements (RIAs) is controlled for. The estimated trade effect decreases from 296 per cent 

in Model 5 to 286 per cent in Model 6. This decrease may be due to the fact that it is likely 

that China has established individual trade agreements with its most important trade partners. 

When Chinese trade with these countries is accounted for separately, it could, therefore, be 

expected that the estimated trade effect between China and the WTO countries that are not 

part of a separate trade deal with China, decreases.  

 

Turning to the estimates of China’s individual trade agreements, the results suggest that the 

different agreements have had a varying effect on trade flows, which is line with previous 

                                                 
21

 See for example Ianchovichina and Martin (2003), Edmonds et al., (2006, 2008) and Allee and Scalera (2012). 
22

 In this context, it should be mentioned that the estimation of the intra-WTO trade effect does not account for 

the countries individual trade agreements, as the model estimating the WTO effect on the Chinese trade does. 

The comparison should thus be interpreted with some caution and mainly be seen as an illustrative 

benchmarking. 
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studies by Eicher and Henn (2011). The coefficients capturing the effects of China’s trade 

agreements with Chile, Costa Rica and Peru have the expected positive signs and are 

statistically significant, which indicate that the agreements have increased bilateral trade 

between China and each country, respectively. Trade between China and Chile is, for 

instance, estimated to have increased nearly 400 per cent due to the agreement. However, the 

Chinese trade agreements with New Zealand, Switzerland, ASEAN and APTA do not seem to 

have affected trade patterns, and the agreements with Singapore and Pakistan are suggested to 

have decreased the bilateral trade between China and the countries. The inconsistent estimates 

indicate that China’s individual trade agreements have not had an unambiguous effect on the 

Chinese trade, but the effect may rather be dependent on the unique circumstances 

surrounding each individual trade agreement. It is thus hard to propose a general reason to the 

suggested inconsistent effects of the trade agreements. One explanation for the suggested 

absence of significance for some of the agreements may be that China has traded with several 

of these countries for a long time and the trade agreements per se may therefore not have 

made any significant differences on the trade flows. Moreover, the negative estimates may 

indicate that the trade agreements are poorly constructed and have not worked out as 

intended. It has, for instance, been argued that Pakistan has not been able to benefit from the 

trade agreement with China because the Pakistani economy and institutions were not ready 

for the agreement (Shahid and Singh Maini, 2016). Furthermore, the world economy is 

changeable and the member countries constantly change the preconditions and the dynamic 

within the multilateral trading system, which in turn may affect the intended positive trade 

effect of the individual trade agreements.  

 

In sum, the results from Table 3 suggest that China’s accession to the WTO has increased its 

trade with the WTO member states substantially, compared to the country not being a 

member. The WTO membership is estimated to have increased the Chinese trade by 286 per 

cent when controlling for fixed effects on a country-pair level. This can be contrasted to the 

average trade effect between the WTO countries by 23 per cent during the same period. The 

results indicate that trade between China and the non-WTO countries has not been affected by 

China’s accession and the trade-enhancing effect of China’s trade agreements, in excess of the 

WTO membership, is uneven across the individual trade agreements.  
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7.2 Robustness: NBREG and PPML 
 

Table 4 presents regressions using the NBREG and PPML estimators. The purpose is to 

analyse the robustness of the findings stated above and to manage the proposed estimator 

problems, presented in Section 5.2, when estimating the log gravity model by OLS in the 

presence of heteroscedasticity and zero-valued observations.
23

 The regression models 

estimated by NBREG and PPML include the same independent variables as OLS regression 

Model 2 and 3, however, the dependent variable in the NBREG and PPML regressions is, in 

reference to Santos Silva and Tenreyro (2006), in levels, instead of its logarithmic form.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
23

 The data contains 3 925 zero valued trade observations.  
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Table 4. Estimates of NBREG and PPML 
Dependent variable: Exports 

   Model 1 Model 2 Model 3 Model 4 

Estimator:   NBREG NBREG  PPML  PPML   

ln(GDP)  0.724*** 0.781*** 0.910***         0.874***  

  (0.0008) (0.0068) (0.0041)         (0.0191)     

Distance  -0.678*** -1.156*** -0.903***        -0.842***  

  (0.0031) (0.0039) (0.0069) (0.0085)     

 

WTO-WTO, post 2001 -0.672***         0.118*** 0.808***        0.0419     

(China excl.)  (0.0109)         (0.0138) (0.0264)         (0.0326)     

 

Non WTO-WTO, post 2001 -1.161*** -0.356***          0.445***        -0.211***   

(China excl.)  (0.0163)         (0.0207)    (0.0434)         (0.0559)      

 

CHN-WTO, post 01 0.0742*          1.105*** 0.712***         0.663***  

  (0.0317)         (0.0347)    (0.0454)        (0.0584)      

CHN-non WTO, post 01        -0.0647            0.607*** -0.383***      -0.00225     

  (0.0718)         (0.0629)    (0.0602)         (0.0524)    

   

Common language 0.699***         0.261*** 0.517***         0.284***  

  (0.0073) (0.0081)           (0.02)         (0.0177)      

Land border  0.683*** 0.647***        0.362***         0.539***   

  (0.0174)         (0.0156) (0.0251)         (0.0174)     

Colony after 1945 0.272***         0.551*** -0.307***         0.139***  

  (0.0101)         (0.0101)    (0.0853)         (0.0409)      

Current Colony  -0.555***        -0.518*** 0.166            0.534***  

  (0.0937)         (0.0834) (0.137)          (0.122)     

Colony  0.942*** 1.333***         0.0221           0.0198      

  (0.0181)         (0.0181) (0.0199)         (0.0235)     

Same Country  0.234***         0.883*** 0.279*           0.182**  

  (0.0246)         (0.0231) (0.115)         (0.0570)     

 

Chile   1.850***                      1.363*** 

                         (0.370)     (0.116) 

Costa Rica   -0.0476     -0.280***   

   (0.576)     (0.0703)   

New Zealand   -0.0684                           0.0309    

   (0.407)     (0.142)      

Singapore   -0.611     -0.0978      

   (0.443)     (0.0755)      

Iceland   -1.914     -1.778***   

   (1.075)     (0.210)      

Pakistan   -0.859*   -0.243**   

   (0.360)     (0.0883)      

Peru   1.711***  1.254***  

   (0.482)     (0.118)      

Switzerland   0.180     0.388      

   (1.076)     (0.685)      

ASEAN   0.00285     -0.358***   

   (0.0554)     (0.0405)      

APTA   -0.879***  -0.433*** 

   (0.0636)  (0.0741)  

 

No. of obs.:  508 619 508 619 508 619 508 619 

Notes: *, **, *** indicate significance on 10, 5, and, 1 per cent significance level. Standard error in parenthesis (.). Variables 

that control for importer- and exporter fixed effects (MRTs) are included in Model 2 and 4. Year dummies are included in all 

models. 
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The results presented in Table 4 show that a majority of the regressors have the expected 

signs and are statistically significant under both NBREG and PPML. Most of the findings are 

thus analogue to the OLS results and confirm the main previous findings. It could, however, 

be noticed that the magnitude of the estimated effects of the independent variables on trade 

flows, in general, is somewhat lower in the NBREG and PPML results compared to the 

results obtained by OLS. This is in line with previous studies by Santos Silva and Tenreyro 

(2006) and expected since NBREG and PPML in contrast to OLS include zero-valued trade 

flows. The results in Table 4 show that the Chinese WTO membership has a large positive 

effect on the Chinese trade with the WTO countries. The NBREG and PPML estimates 

suggest that China’s WTO membership has increased the Chinese trade by 202 and 94 per 

cent, respectively. These results could be compared to the increase by 286 per cent suggested 

by the OLS results when accounting for fixed-effects on a country-pair level (the OLS result 

suggests an increase by 440 per cent when the country-pair fixed effects are not included). 

Moreover, the variables that control for the effect of GDP and distance, and a geographical, 

cultural or historical relationship between the country pairs are statistically significant and 

have expected signs in both NBREG and PPML (except the variables for colonial ties). The 

results are inconsistent between the two estimation methods regarding the estimated impact of 

China’s WTO membership on the Chinese trade with the non-member countries. Moreover, 

trade effects of China’s individual trade agreements and the average trade effect of a WTO 

membership
24

 are also hard to determine due to differing results obtained by PPML and 

NBREG. 

 

7.3 Summary of the results 
 

Comparing and summarizing the results obtained with OLS, NBREG, and PPML I find that 

the results are robust; a majority of the variables are statistically significant and have the 

expected signs under all estimation methods. However, the somewhat smaller size of the 

estimates in the NBREG and PPML results imply that the magnitude of the impact of the 

independent variables on trade flows suggested by OLS should be interpreted with some 

caution. 

 

                                                 
24

 China excluded. 
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The results from all three estimation methods show that countries trade in a larger extent if the 

country-pair shares the same language, a land border or, has been part of the same nation 

during the observed period and that trade varies negatively with geographic distance and 

positively with the countries’ GDP. The impact of colonial ties on bilateral trade is, however, 

more uncertain since the significance of these variables varies between the results. Moreover, 

the average effect of the WTO membership on intra-WTO trade and on trade between 

member and non-member states is also hard to determine due to inconsistent results.  

 

Summarizing the results of main interest for the purpose of this study, the results obtained 

with NBREG and PPML corroborate the main finding, namely that China’s WTO accession 

substantially has increased Chinese trade with the WTO member states. Inconsistent results 

between the estimation methods impede conclusions about the impact of several of China’s 

individual trade agreements. The estimates of China’s trade agreements with Chile, Peru, and 

Pakistan are robust under all estimation methods, and suggest that China’s trade agreements 

with Chile and Peru have increased the Chinese trade with each country, respectively, 

whereas the agreement between China and Pakistan is indicated to have decreased the 

bilateral trade between the two countries. Furthermore, inconsistent results preclude clear-cut 

conclusions about the effect of the Chinese WTO membership on Chinese trade with non-

member states. As discussed in Section 7.1 one explanation for the inconsistent estimates may 

be that a majority of the world’s main trading nations were WTO members when China 

joined the organization in 2001 and these estimates are thus less relevant for the purpose if 

this study. 

 

After testing the robustness of my benchmark results by estimating the models with NBREG 

and PPML, I can conclude that the main findings are remarkably robust and that the results 

strongly indicate that China’s WTO accession has increased the Chinese trade with the WTO 

member countries substantially, compared to the country not being a member. 
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8. Summary, concluding remarks and proposal for future 
research 

 

The development of China’s economy has been remarkable. China has transitioned from a 

closed centrally planned economy with limited trade in the late 1970s into a strong trade 

nation today. China is the leading exporter and the second largest economy in the world 

today. The increase in Chinese trade has been particularly strong since China’s accession to 

the WTO in 2001 and the country’s impressive economic development is often attributed 

thereto (Bussière and Schnatz, 2006). The GATT/WTO has been described as the most 

successful example of international economic cooperation in history and world trade has 

increased significantly since the creation of the organization (WTO, 2015). Yet, the efficiency 

of the WTO in promoting trade is questioned.  

 

With this contradiction in mind, the main purpose of this study has been to examine the effect 

of China’s WTO membership on Chinese trade. In this respect, an augmented version of the 

gravity model of trade has been estimated with country-level data covering the period 1962-

2014. 

 

The results from this study strongly suggest that China’s WTO membership has increased the 

Chinese trade with the WTO member states substantially. The findings are in line with the 

theory and previous literature on the trade effect of China’s WTO membership. In the case of 

China, the results of this study thus contradict the doubts about the effectiveness of the WTO 

membership in increasing trade. 

 

The present study adds to the limited literature available that econometrically estimate the 

effect of China’s WTO membership on Chinese trade.  

 

The impact of the WTO membership on trade in services has, like in most previous studies 

been outside the scoop of this study. Trade in services is one of the main areas of the WTO 

agreement and China is endeavouring to transform its economy to a more service-based 

structure (Hsu, 2017). The impact of the Chinese WTO membership on Chinese trade in 

services is thus an interesting subject for future research.  
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Appendix 
 

Table A1. China’s individual trade agreements 

  Year of entry into force 

APTA   2002  

ASEAN   2005 

Chile   2006 

Pakistan   2006 

New Zealand  2008 

Singapore   2009 

Peru   2010 

Costa Rica   2011 

Iceland   2014  

Switzerland   2014 
Source: WTO website, The Regional Trade Agreements Information System (RTA-IS). 

http://rtais.wto.org/UI/PublicSearchByMemberResult.aspx?MemberCode=156&lang=1&redirect=1 

 
 

Table A2. Descriptive statistics 

Variable  Mean Std. Dev. Min Max Obs.         

ln(trade)   8.93 3.544 -6.665 20.099 513 935 

ln(GDP)  23.037 2.645 9.44 33.276 511 154 

Distance  8.629 0.801 4.546 9.886 515 325 

WTO-WTO,  0.326  0.469 0 1 517 860 

post 01 

(CHN excl.)        

NonWTO-WTO,  0.038 0.19 0 1 517 860 

post 01 

(CHN excl.)               

CHN – WTO,  0.008  0.088 0 1 517 860  

post 01       

CHN- non WTO,  0.001 0.037       0 1 517 860 

post 01       

Common language 0.171     0.376 0 1 517 860        

Land border  0.026 0.159 0 1 517 860        

Colony after 1945 0.083 0.276 0 1 517 860        

Current Colony  0.001 0.028 0 1 517 860        

Colony   0.021 0.144 0 1 517 860        

Same country  0.012 0.109 0 1 517 860        

Chile  0.00003 0.006 0 1 517 860        

Costa Rica  0.00001 0.004 0 1 517 860        

New Zealand  0.00003 0.005 0 1 517 860        

Singapore  0.00002 0.005 0 1 517 860        

Iceland  3.86e-06 0.002 0 1 517 860        

Pakistan  0.00003 0.006 0 1 517 860        

Peru  0.00002 0.004  0 1 517 860        

Switzerland  3.86e-06 0.002 0 1 517 860        

ASEAN  0.002 0.04 0 1 517 860        

APTA  0.001 0.035 0 1 517 860        
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Table A3. Descriptive statistics (Decomposed variances) 

Variable  Mean Std. Dev. Min Max Obs.         

 

ln(trade)  Overall 8.929881 3.543653 -6.665113  20.099 N = 513 935 

 Between       3.620763 -6.665001 19.35006 n =   23 899 

 Within  1.72559 -6.40226 19.38083  T-bar = 21.5045 

ln(GDP)  Overall  23.03698 2.644711 9.439665 33.27582 N = 511 154 

 Between  2.744124 9.732862 31.21037 n =   24 157 

 Within  0.9641014 17.08436 27.77775 T-bar = 21.1597 

Distance  Overall 8.628848 0.8014373 4.546198  9.885839 N = 515 325 

 Between  0.7810591 4.546198 9.885839 n =   23 825 

      Within  0 8.628848 8.628848 T-bar = 21.6296 

WTO-WTO,  Overall 0.3259588 0.4687324 0 1 N = 517 860 

Post 01 Between       0.3827086  0 1 n =   24 176 

(CHN excl.) Within  0.3768726 -0.6073746 1.307091 T-bar = 21.4204 

Non WTO-WTO, Overall 0.0374696 0.1899097 0 1 N = 517 860 

Post 01 Between   0.2249291    0 1 n =   24 176 

(CHN, excl.) Within  0.1190548 -.8958637 1.015247  T-bar = 21.4204 

CHN-WTO,  Overall .0077724    0.878179           0 1 N = 517 860 

post 01 Between       0.0615835           0 1 n =   24 176 

Within  0.0628383  -0.8672276    0.9720581 T-bar = 21.4204 

CHN-non WTO,  Overall 0.0013517    0.0367409           0 1 N = 517 860 

post 01 Between       0.0325525           0 1 n =   24 176 

Within  0.0237895  -0.9077392    0.9513517 T-bar = 21.4204 

Common lang.  Overall 0.1707295    0.3756783           0 1 N = 517 860 

Between       0.3605794           0 1 n =   24 176 

Within  0 0.1707295    0.1707295  T-bar = 21.4204 

Land border    Overall 0.0259211    0.1588409           0 1 N = 517 860 

Between       0.1395368           0 1 n =   24 176 

Within  0 .0259211  0.0259211 T-bar = 21.4204 

Colony,  Overall 0.0829722    0.2758405           0 1 N = 517 860 

after 1945 Between       0.3129808           0 1 n =   24 176 

Within  0 0.0829722    0.0829722 T-bar = 21.4204 

Current Colony  Overall 0.0007879    0.0280578           0 1 N = 517 860 

Between       0.0257178           0 1 n =   24 176 

Within  0 0.0007879    0.0007879 T-bar = 21.4204        

Colony    Overall 0.0212982    0.1441877           0 1 N = 517 860 

Between       0.1156406           0 1 n =   24 176 

Within  0 0.0212982    0.0212982 T-bar = 21.4204 

Same country    Overall 0.0119395     0.108614           0 1 N = 517 860 

Between       .1052819           0 1 n =   24 176 

Within  0 0.0119395    0.0119395  T-bar = 21.4204 

Chile  Overall 0.0000328    0.0057294           0 1 N = 517 860 

          Between                0.001819           0 0.2    n =   24 176 

Within  0.0051246  -0.1999672    0.8000328 T-bar = 21.4204 

Costa Rica  Overall 0.0000135    0.0036765           0 1 N = 517 860 

Between       0.0009367           0 .1153846     n =   24 176 

Within  0.0034874  -0.1153711    .9111246 T-bar = 21.420 

New Zealand  Overall 0.000027    0.0051994           0 1 N = 517 860 

          between               0.0012484           0 0.1372549 n =   24 176 

Within  0.0048295  -0.1372279    0.8627721 T-bar = 21.4204  
Singapore  Overall 0.0000232    0.0048137           0 1 N = 517 860 

Between       0.0010296           0 0.1132075    n =   24 176 

Within  0.0045331  -0.1131844    0.8868156 T-bar = 21.4204 

Iceland  Overall 3.86e-06    0.0019652           0 1 N = 517 860 

Between       0.0002335           0 0.030303      n =   24 176 

Within  0.0019403  -0.0302992    0.9800039  T-bar = 21.4204 

Pakistan  Overall 0.0000348    0.0058955           0 1 N = 517 860 

Between       0.001606           0 0.18      n =   24 176 

Within  0.00535  -0.1799652  0.8269578 T-bar = 21.4204 
Peru  Overall 0.0000193    0.0043943           0 1 N = 517 860 

Between       0.0009795           0 0.1111111  n =   24 176 

Within  0.0041511  -0.1110918  0.8958526 T-bar = 21.4204 
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Switzerland  Overall 3.86e-06    0.0019652           0 1 N = 517 860 

Between       0.0001716           0 0.0188679      n =   24 176 

Within  0.0019466  -0.0188641    0.9811359 T-bar = 21.4204 

ASEAN  Overall 0.0016163    0.0401704           0 1 N = 517 860 

Between       0.0232691           0 1 n =   24 176 

Within  0.0335274  -0.7126694    0.9766163 T-bar = 21.4204 

APTA  Overall 0.0012069    0.0347194           0 1 N = 517 860 

Between       0.0250925           0 1 n =   24 176 

Within  0.0187382  -0.9693813    0.9322414  T-bar = 21.4204 

         

           
   
 
 
 
 


