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Abstract 

 

This paper uses Chinese imports data during 2001-2006 to test whether the impact of tariff 

reduction on firms’ entry and exist (the extensive margin) increases with products’ degree of 

differentiation, and whether WTO promotes trade effectively and unevenly via the trade 

liberalization of a new WTO entrant. Based on Rauch (1999), we classify the products into three 

categories, among which differentiated goods have the highest level of differentiation and 

hence the lowest level of substitution elasticity. We adopt a triple difference-in-differences 

approach in order to identify the tariff effects as cleanly as possible. Our results show that 

differentiated goods have the most sensitive tariff extensive margin elasticity, followed by 

reference-priced goods and then homogenous goods. The pattern is highly consistent with the 

theoretical prediction of Cole (2011) instead of Chaney (2008), and it is robust with using 

various samples and estimation strategies. Especially, when classifying the exporters into 

different groups, we are able to provide more evidence on the unevenness of WTO trade 

effects across countries: OECD WTO members are always much more responsive on the 

extensive margin to Chinese tariff decline than NOECD WTO members, with Non-WTO 

members having no response. 
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1. Introduction 

A strand of literature has emerged recently to test Chaney (2008), ever since it expands Melitz 

(2003) and overturns the model with representative firms in Krugman (1980), by arguing that 

the impact of trade barriers on the extensive margin of trade flows is dampened by the 

elasticity of substitution. While most of these literature use variations of fixed costs or iceberg 

transport costs to identify the impact of trade barriers (Andersson, 2007; Martinez-Zarzoso& 

Marquez-Ramos, 2008; Persson, 2008; Peri& Requena, 2010; Crozet& Koenig, 2010)
1
, little 

empirical work has been done to check how tariffs affect the extensive margin of products with 

different substitution elasticities. This is particularly interesting, as tariff is a widely-used policy 

variable, and its effects on the extensive margin determines whether the impact of trade 

liberalization can be magnified over time (Bustos, 2011; Eaton et al., 2008). Also, Cole (2011) 

argues that ad valorem tariffs affect the extensive margin differently from iceberg transport 

costs, while Chaney (2008) regards both as equivalent. Our paper fills this empirical void and 

sheds some light on the theoretical debate between Chaney (2008) and Cole (2011), by 

exploiting the impact of tariff reduction associated with China’s WTO accession on the 

extensive margin of different products in Chinese imports during 2001-2006. 

As WTO is involved, our paper also contributes to the lively debate on WTO’s effectiveness, 

which has risen by Rose (2004). Focusing on the total trade volume, Subramanian& Wei (2007) 

find strong but uneven WTO trade effects across countries and sectors. Also using the 

traditional gravity approach, Dutt, Mihov& Van Zandt (2011) show that the impact of WTO is 

almost exclusively on the extensive margin, after breaking the total trade volume into the 

number of products (extensive margin) and average trade volume per product (intensive 

margin). Our paper offers a novel perspective to this research topic, in the sense that we use 

tariff reduction of a new WTO entrant instead of a membership dummy to check the impact of 

WTO, and we explore the heterogeneity of the extensive margin across sectors and countries. 

Instead of using Chinese imports data, we can also check whether the situation of Chinese 

exports fits Chaney (2008) or not. While as a new WTO entrant, China had to cut its tariffs to a 

large extent to the existing WTO members, all the existing WTO members also had to decrease 

their tariffs on Chinese exports to the MFN level if they charged higher than the MFN level 

before. But we choose to work on Chinese imports, because the imports data is normally 

regarded to be more accurate than exports, and Chinese import tariffs are easier to gather, 

                                                           
1
 Andersson (2007) argues lower fixed entry cost for some exporters is partially because these exporters are more 

familiar with the destination market. He shows that the effect of familiarity on the extensive margin is stronger for 

differentiated goods than for homogeneous goods. Other studies focus on the effects of trade facilitation (Persson, 

2008; Martinez-Zarzoso& Marquez-Ramos, 2008) or immigrant networks (Peri& Requena, 2010) on the extensive 

margin, and obtain similar results. Crozet& Koenig (2010) use French firm-level data to estimate the structural 

parameters of Chaney’s model, by making use of the obtained distance elasticities on both extensive and intensive 

margin. 
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whereas working on Chinese exports requires tariff data of multiple countries and there is no 

easy way to deal with it
2
. Another alternative would be using a WTO member’s firm-product-

level exports data, which is discarded because working on Chinese imports from all the WTO 

members enables us to check whether some countries can benefit more from Chinese tariff 

reduction than others. 

However, with Chinese imports data, we cannot observe firm-level responses on the exporter 

side, but whether there is positive trade or not in a given sector. So we define the extensive 

margin as the probability of the most productive firm in a sector entering the export market, 

which is close to defining it as the number of products being exported to a destination market
3
. 

Actually, when examining the impact of trade liberalization, both the commonly used firm 

extensive margin (the number of firms engaged in exports in a given sector to a destination 

market) and the product extensive margin should exhibit the same pattern
4
. But there is still a 

problem with our definition of the extensive margin. Though it has never been clarified before, 

the extensive margin used by us and almost all the previous empirical literature (the number of 

products/firms in exports) differs from what is really defined by Chaney (2008)
5
 (the trade 

volume brought by new entrants). As a matter of fact, instead of the real extensive margin in 

Chaney (2008)’s framework, our extensive margin corresponds to the sensitivity of the 

productivity threshold with respect to tariff decline. 

Based on Rauch (1999), we classify the products into three categories: homogeneous, 

reference-priced and differentiated goods. Among them, differentiated goods have the highest 

degree of differentiation and hence lowest elasticity of substitution. According to Chaney 

(2008), the extensive margin by our definition should be similar for the three categories of 

goods when tariff decreases, while Cole (2011) predicts that it is easiest for new firms to enter 

the exporting market in sectors producing differentiated goods
6
.  

                                                           
2
 One possible source to get the tariff levels of multiple countries is via the TRAINS database. But there are only a 

few countries reporting every year, so selection bias has to be controlled later, as in Buono& lalanne (2011). 

Another complication is that we have to specifically identify the tariff levels charged by those countries on Chinese 

exports, which were not the MFN-level tariffs for many countries before the end of 2001. 
3
 Though not reported here, switching between these two definitions will not change our empirical findings. 

4
 Because if the number of firms engaged in exports in a given sector to a destination market has increased 

significantly due to decline of trade barriers, it means sectors with zero trade before are very likely to have new 

firms engaged in exporting now, which causes the number of traded products to increase as well. Vise versa. See 

section 2 for more details. 
5
 Almost all the empirical literature testing Chaney (2008) define the extensive margin as the total number of 

firms/products in exports, depending on whether they use firm-level or product-level data. Confusing this 

definition with the real extensive margin in Chaney (2008) can result in a severe problem when estimating the 

elasticity of variable costs, such as iceberg transport costs or ad valorem tariffs. See section 2 for more details. 
6
 See section 2 for more details. 
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In order to identify the tariff effects as cleanly as possible, we adopt a triple difference-in-

differences approach
7
, which has become popular in recent international trade literature 

(Frazer& Van Biesebroeck, 2010; Debaere& Mostashari, 2010; Buono& lalanne, 2011). 

Specifically, as almost every product in Chinese imports have gone through a certain level of 

tariff reduction during 2001-2006, we use the import status of 3,378 products in Chinese  trade 

from 124 countries as the treated group, with the import status of other products in the same 

category with different extents of tariff reduction as the control group for exporter specific 

supply characteristics. We also add the import status of the same products in India and 

Indonesia from the 124 countries during the same period in the regression, because the 

changes of import tariffs in India and Indonesia should be small enough to be neglected
8
 and 

this makes their imports qualified as the other control group for product specific demand 

characteristics. In this case, when we find one product is more responsive to tariff decline than 

another product, it is safe for us to rule out the possibilities that it is driven by an economic 

boom or technological revolution of the exporter, or simply because the product is embracing a 

world-wide demand surge. And this is exactly the advantage of our approach over the standard 

difference-in-difference method.  

Our results show that differentiated goods have the largest and most significant tariff extensive 

margin elasticity, followed by reference-priced goods and then the homogenous goods. So it 

fits the theoretical prediction of Cole (2011) instead of Chaney (2008). It is also in line with 

some other empirical findings on trade performance of differentiated goods, such as Feenstra, 

Markusen& Rose (2001) and Egger, Egger& Greenaway (2008), among others. Specifically, 

based on the difference in the gravity parameters, Feenstra, Markusen& Rose (2001) find that 

differentiated goods are consistent with the theoretical predictions of a reciprocal-dumping 

model with free entry, while homogeneous goods are described by a model with a reciprocal 

dumping model with barriers to entry. Egger, Egger& Greenaway (2008) use a method 

combining matching techniques and difference-in-differences to show that RTAs boost the 

intra-industry trade share of differentiated goods more than homogeneous goods between the 

member countries. 

The pattern in our baseline results is robust with using various samples and estimation 

strategies. Especially, when classifying the exporters into different groups, we find that OECD 

WTO members can benefit much more from China’s WTO accession than NOECD WTO 

members, which provides new evidence on how WTO promotes trade unevenly across 

                                                           
7
 See section 3 for more details on the methodology. 

8
 Though we use India and Indonesia as the destination control when estimating with Chinese imports data, we do 

not need their actual tariff levels. We are only interested in the changes of their tariffs, which are negligible during 

the sample periods. See section 3 for more details. 
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countries. We also find that non-WTO members have no response to Chinese tariff decline, 

which supports the effectiveness of our methodology. 

The rest of the paper is organized as follows. Section 2 gives the theoretical background, 

followed by section 3 with the empirical model. Section 4 offers data description, with empirical 

results in section 5. Section 6 concludes. 

2. Theoretical background 

As the pioneer of literature in firm heterogeneity, Melitz (2003) has two key elements: one is 

that firms have to pay a fixed cost to enter the exporting market; the other is that the 

productivity among firms is heterogeneous. These two points leads to the conclusion that only 

a sub-sample of the firms can export. Specifically, there is a productivity threshold; only firms 

with productivity above this threshold can earn positive profit in the foreign market. 

Introducing the key elements of Melitz (2003) to the monopolistic competition model in 

Krugman (1980), Chaney (2008) shows that firms’ entry and exist forms another important 

channel of adjustment on the trade flows. Specifically, decomposing the total trade volume into 

those brought by the existing firms (the intensive margin) and those brought by the new 

entrants (the extensive margin), Chaney (2008) argues that high substitution elasticity makes 

the intensive margin more sensitive to changes in trade barriers, while it makes the extensive 

margin less sensitive
9
. When the distribution of productivity across firms is Pareto, the effect of 

trade volume brought by new entrants dominates. 

In the current paper, we define the extensive margin as the probability of the most productive 

firm in a sector entering the export market, which is different from the real extensive margin in 

Chaney (2008). However, the extensive margin by our definition can be measured by the 

sensitivity of the productivity threshold to changes of trade barriers in Chaney (2008)’s 

framework. If the productivity threshold is more sensitive, it means that more firms will entry 

or exist due to the changes of trade barriers, which causes the number of firms engaged in 

exporting to vary accordingly. Furthermore, if the number of firms engaged in exports has 

increased significantly in each sector due to decline of trade barriers, it means that sectors with 

zero trade before are very likely to have new firms engaged in exporting now, which in turn 

makes the number of traded products increase as well. So the sensitivity of the productivity 

threshold can be a good proxy for the extensive margin elasticity, no matter when the extensive 

margin is defined as the probability of the most productive firm in a sector entering the export 

market, or the number of firms/products engaged in exports in a given sector to a destination 

market. 

                                                           
9
 See the Appendix for more details. 
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The following expression of the equilibrium threshold is from Chaney (2008). 
1
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 denotes the productivity threshold, only firms with productivity higher than this 

threshold in country i are able to export to country j. 
ijf  denotes the fixed costs of trade 

between country i and j. 
ijτ  denotes the variable costs (either the iceberg transport costs or the 

ad valorem tariffs) of trade between country i and j. σ  denotes the substitution elasticity. The 

rest of the notations are: 4λ is a constant; Y is world output; 
jY  is the aggregate output of 

country j; γ  is the shape parameter of the Pareto distribution; 
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w is the wage in country i; 
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the index of country j’s remoteness. The notation of sector h is omitted. 

From equation (1), we can easily get the elasticity of the productivity threshold with respect to 

changes in either fixed costs (equation 2) or variable costs (equation 3). 
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So Chaney (2008) predicts that the impact of changes in fixed costs on the number of 

firms/products in exports is negatively related to sectors’ substitution elasticity (denoted byσ ), 

while the impact of changes in variable costs on the number of firms/products has nothing to 

do with sectors’ substitution elasticity. That is, according to Chaney (2008), the tariff extensive 

margin elasticity by our definition should not vary for the three categories of goods. It also 

indicates that Crozet& Koenig (2010) may have made a mistake when estimating the structural 

parameters of Chaney (2008). Because they regard the impact of changes in distance on the 

number of firms in exports as equivalent as the variable cost extensive margin elasticity in 

Chaney (2008), while Chaney (2008) actually indicates that the former is not related to the 

substitution elasticity and the latter is negatively related to the substation elasticity. 

Cole (2011) uses the same framework as Chaney (2008). He argues that changes of tariff 

(denoted by 
ijt ) affect the level of firm profit differently from changes of iceberg transportation 

costs (denoted by 
ijτ ), because the firm is able to recoup a portion of its losses in transport via 
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its monopolistic power, whereas tariff revenue is completely captured by the domestic 

government. To be specific, the productivity threshold in Cole (2011) is as follows:  

( )
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We can see that the elasticity of productivity threshold with respect to changes in fixed costs or 

iceberg transport costs is the same as in Chaney (2008), but the tariff elasticity increases. 

Actually, the tariff elasticity is now equal to the sum of fixed cost elasticity and iceberg 

transport costs elasticity. Implicitly, Cole (2011) predicts that the impact of changes in tariffs on 

the number of firms/products is larger than changes in either fixed costs or iceberg transport 

costs, and it decreases with sectors’ substitution elasticity. So based on Cole (2011), when tariff 

decreases, it is easiest for new firms to enter the exporting market in sectors producing 

differentiated goods. 

The intuition behind is that both Chaney (2008) and Cole (2011) predict that tariff reduction can 

result in more trade volume brought by new firms in sectors with low substitution elasticity. But 

Chaney (2008) assumes that it has nothing to do with the number of new firms, only caused by 

higher trade volume per new firm, whereas Cole (2011) thinks it is induced by both larger 

number of new firms and higher trade volume per new firm. So the tariff extensive margin 

elasticity in Cole (2011) is larger than in Chaney (2008).  

3. The empirical model 

We adopt a triple difference-in-differences approach, which allows the identification of tariff 

effects as cleanly as possible by using extremely flexible controls for both demand and supply 

effects. The baseline model includes the following three equations, each for one category of 

goods (differentiated, reference-priced and homogeneous): 

(6) I    *ln(1 )IMP 0  k cdpt cdp cdt pt cdptcdpt rβ γ γ γ ε  = + + + + + >   

Where k=differentiated, reference-priced, homogeneous; d=China, India, Indonesia; t=2001, 

2006. 

The dependent variable is an indicator, which equals 1 if the imports of destination d in product 

p from country c during time t is positive and equals 0 otherwise. It is therefore used to 

estimate the response at the extensive margin, i.e. trade of new goods in  trade to existing 

destinations in response to tariff reduction. 
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The explanatory variables are an interaction term, three sets of fixed effects and an error term. 

The interaction term is composed of coefficient βk and the logarithm of tariff, in which rcdpt is 

the import tariff charged by destination d on product p from country c in year t. k indicates one 

of the three categories (homogeneous, reference-priced and differentiated goods) that the 

product belongs to. For the baseline results, we estimate with a linear probability model. And 

we ignore the quadratic tariff term here so that it is more straightforward to compare the 

coefficients for the three types of goods
10

. Later we will switch to a random probit model as 

robustness check. 

The interpretation of βk in equation (6) is then the elasticity of the probability of exporting a 

product to China with respect to the logarithm of the import tariff. They capture the sensitivity 

of the three categories of products to changes in Chinese import tariffs, because tariff rates for 

the export destination other than China are by and large constant
11

 during the sample period. 

Based on Cole (2011), we expect βdifferentiated <βreference-priced <βhomogeneous <0, which means 

differentiated goods are the most responsive category among the three. 

The fixed effects included in the regression are crucial. The country-destination-year effects 

capture overall demand for every WTO member’s imports in each destination-year, basically 

the macroeconomic state faced by exporters in each destination. Product-year fixed effects 

capture global demand effects for particular products that are common to all export 

destinations. They also capture product-specific supply changes, such as improved quality and 

cost or price changes that affect every WTO member’s trading partners in the same way. Finally, 

country-destination-product fixed effects capture the baseline level of trade at a very detailed 

level. But we do not aim to explain this benchmark level of bilateral trade, only the extent to 

which changes can be explained by tariff changes.  

By using the logarithm of tariff, we implicitly assume constant export elasticities, indicating a 

tariff reduction from 65% to 50% should have the same percentage effect on exports as a total 

elimination of a 10% tariff rate
12

. Instead, we can also use the tariff level directly and estimate 

the tariff semi-elasticities. In this case, we assume constant semi-elasticities, indicating that we 

should expect the same impact from a reduction in import tariffs from 65% to 50% as from a 

total elimination of a 15% tariff rate
13

.  

                                                           
10

 Although not reported here, if we include the quadratic term of tariff in the regression, we will get negative 

coefficients for the linear term and positive coefficients for the quadratic term, both to be significant, which means 

tariff decline will increase the probability of trade, but the marginal impact will decrease. 
11

 See below for the reasons why India and Indonesia are good choices for the destination control and Section 4 for 

more details on why their import tariffs are almost constant in the sample years. 
12

 ((1+65%)/(1+50%))-1=((1+10%)/(1+0%))-1=10% 
13

 (1+65%)-(1+50%)=(1+15%)-(1+0%)=15% 



9 

 

To better illustrate the intuition of equation (6), we can use a simplified triple-difference 

equation. It can be seen as the difference between two standard country-level difference-in-

differences terms and contains three-dimension variations (for simplification only India is used 

as the control destination for demonstration):  

 

 

 

 

 

(i) Between two time periods (2001 and 2006). China joined the WTO officially in the end of 

2001. It was required to cut down its import tariffs during a “phase-in” period of proximately 5 

years
14

. So we choose 2001 as the initial year and 2006 as the end year in the baseline model.  

(ii) Between different products (Product 1 and Product 2). China’s trade liberalization during 

2001-2006 affected almost all products, but to varying extents. We group the products into 

three categories (homogeneous, referenced-priced and differentiated goods) based on Rauch 

(1999)’s classification standard and estimate their trade responses in a pooled panel dataset. In 

this way, the export responses are allowed to differ across categories and they are only 

identified from differential export responses within every category. 

(iii) Between different importers or export destinations (China and India/Indonesia). The 

absence of country-level heterogeneity in the trade liberalization—by its very nature the new 

tariffs applied to all WTO members under the MFN clause—will be addressed by including their 

exports to a third country as additional observations in the regression. While it is impossible to 

separate a China-specific demand effect for particular products from the trade liberalization 

effect, it does allow for controlling global demand effects (common in all export destinations) at 

the product level.  

We choose India and Indonesia as the control for the export destination, based on the following 

reasons: they are both WTO members; they are important manufacturing bases in Asia; they 

are both developing countries and hence share similarity in the demand characteristics with 

China; they locate approximately equidistant as China from another country. 

For the baseline results, we estimate equation (6) using observations in year 2001 and 2006, 

based on Rauch (1999)’s conservative classification and considering both India and Indonesia as 

the control destinations. For robustness check, we change the sample years into 2000 and 2006, 

                                                           
14

 See section 4 below for more details on the Chinese tariff evolution during 2000-2006. 
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use Rauch (1999)’s liberal classification, regard only India or only Indonesia as the control 

destination, switch the time interval to 2000-2006, or estimate a random effects probit model.  

When estimating equation (6), we implicitly assume that the tariff elasticity is constant for all 

the exporters. To relax this strong assumption, we estimate the baseline model separately for 

OECD WTO members and NOECD WTO members. We expect OECD countries to be more 

responsive,  as developed countries participated more actively in trade reciprocal negotiations 

(Subramanian& Wei, 2007) and firms in developed countries tend to be more productive 

(Melitz& Ottaviano, 2007). We also estimate the results for 11 Non-WTO members. The βk 

coefficients are now expected to be insignificant as Chinese tariff decline does not apply to 

Non-WTO members. 

Our approach is in essence similar with a few other papers in this area. For example, Frazer& 

Van Biesebroeck (2010) investigates the effect of US import liberalization—through the African 

Growth and Opportunity Act (AGOA)—on African countries’ export performance to US
15

. Like 

most of the WTO literature, they use dummy variables to indicate the AGOA membership. 

Another example is Debaere& Mostashari (2010), who exploit the heterogeneity of changes in 

US tariff schedules imposed on various products and various countries
16

 during 1989-1999 and 

1996-2006, and conclude that the effect of tariff decline on the extensive margin does not 

explain much of the growth in US imports. They use the same extensive margin as in our paper, 

and they also find different tariff extensive margin elasticities across sectors, but they do not 

push further to see what causes the difference. Buono& lalanne (2011) also adopt the triple-

difference approach, and they also use changes of tariffs to identify the WTO trade effect, but 

they focus on the exports side and only find a small and not robust firm extensive margin.  

4. Data 

Tariff 

The first piece of information we require for estimation is Chinese import tariffs faced by 

overseas exporters. We obtained Chinese import tariffs at the 8-digit HS level from the Chinese 

National Bureau of Statistics. Because we estimate with bilateral trade flows between different 

country-pairs, e.g. US-China and Germany-India (Indonesia), we have to work at the 6-digit HS 

level, because more detailed product classifications are not uniformly defined across countries.  

Ideally, tariff rates should be aggregated using trade flows unimpeded by protectionist barriers 

as weights. In practice this is not possible. As an approximation, researchers estimating the 

effects of trade liberalization have used information from the last observed period—when tariff 

                                                           
15

 AGOA removes US import tariffs of selected products from selected African countries, which enables them to 

use the triple-difference approach. 
16

 The tariff heterogeneity at country-level is brought by the fact that some countries enjoy the MFN tariff level, 

while others are subject to GSP clause, etc. 
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rates and non-tariff barriers are lowest—to construct a import-weighted average with constant 

weights over the entire period.  

A problem we face is that the HS classification at the 8-digit level did undergo some changes 

between the 1996 and 2002 versions. As a result, trade flows in different years are coded using 

different classification schemes. As there is no concordance at this fine level of detail, we are 

forced to construct a simple unweighted average of tariff rates. The alternative solution, 

weighing by year-specific trade flows, would be especially problematic as products facing high 

tariffs tend to have low import shares and we would underestimate the average tariff. The 

problem is not very severe as many 6-digit categories only contain a single 8-digit sub-category 

and if there are several 8-digit sub-categories their tariff rates tend to be rather similar. 

The yearly evolution of the average Chinese import tariffs of the three categories classified by 

Rauch’s conservative standard is depicted in Figure 1. All the three categories have reduced the 

average tariff to a large extent from 2000 to 2006. Actually, Chinese tariffs had already declined 

substantially even before 2000, but we choose not to rely on those tariff variations as they 

coincide with tariff declines in other countries as part of the Uruguay Round WTO agreement. 

Figure 2 shows the tariff trend using Rauch’s liberal standard, which is only slightly different 

from Figure 1.  

We will identify the increased number of products in exports to China relative to other 

destinations for firms in the 124 countries associated with Chinese tariff declines. To 

accomplish this, we have to either control for tariff declines enjoyed in those other jurisdictions, 

or choose a time period where the tariffs did not change in destinations other than China. The 

period of 2001-2006 or 2000-2006 satisfies the latter criteria. Almost all tariff concessions 

agreed under the Uruguay round had been implemented at that point and remaining tariff 

rates faced by firms oversea are by and large constant. Given that import tariffs of India and 

Indonesia are almost time-invariant during the sample periods, all the identifying power is 

provided by the extent of Chinese tariff reductions. 

Imports 

Information for the dependent variable, indicator of positive import flows of China, India and 

Indonesia in 2001-2006 is at the 6-digit HS level, with Chinese  trade data from China Customs 

and imports of India and Indonesia from BACI database of CEPII
17

.  

                                                           
17

 BACI is the World trade database developed by the CEPII at a high level of product disaggregation. BACI is 

developed using an original procedure that reconciles the declarations of the exporter and the importer. Original 

data are provided by the United Nations Statistical Division (COMTRADE database). The harmonization procedure 

enables to extend considerably the number of countries for which trade data are available, as compared to the 

original dataset. BACI provides bilateral values and quantities of exports at the HS 6-digit product disaggregation, 
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The exporters should have positive exports to at least one of the destinations during the sample 

years and join WTO before China if they are WTO members. This gives us 129 countries (or 84.3% 

of the total) from the 153 WTO members and another 11 Non-WTO member countries. Table 3 

shows the name and distribution of these countries in the respective categories. 

As described in Frazer& Van Biesebroeck (2010), the data has to be balanced to avoid selection 

bias. Our identification strategy relies only on variation of the extensive margins of products 

which are manufacturing goods with observable tariff during the sample period and can be 

classified into one of three categories based on Rauch’s classification.  

Rauch (1999)’s classification
18

 has two versions: conservative and liberal, both at 4-digit SITC 

level. We use concordance table between 10-digit HS and 5-digit SITC rev.2
19

 to transform the 

standards to 6-digit HS level. All the products at the 6-digit HS classification which satisfy the 

above constraints are included in the sample. From the 5040 product categories included in the 

full BACI data, we use 3,378 (or 67.0% of the total) in our analysis when using conservative 

standard, 3,290 (or 65.2% of the total) when using liberal standard.  

The distribution of the more than 3,000 products by Rauch’s two classifications can be seen in 

Table 1. With the conservative standard, homogeneous goods are the minority, around only 

4.0%; reference-priced goods take account of 26.9%; differentiated goods are the rest 69.1%. 

When switching to the liberal standard, the percentage of homogeneous goods and reference-

priced goods increase a little, while that of differentiated goods decreases. 

In Table 2, we also list the number of goods which have positive imports from the 129 WTO 

members to China/India/Indonesia in year 2000, 2001 and 2006. We can see the number of 

positive imported products is more for India and Indonesia than China, but the number for 

China increased more than India and Indonesia during 2001-2006 or 2000-2006, and this is 

exactly what we need for the estimation. 

Missing observations on any of the two other dimensions, time or destinations, have to be 

added with zero export flows by balancing the data set. The number of observations in all 

regressions can then be obtained by simply multiplying the number of years by the number of 

export destinations and the number of products. In our baseline analysis, we use 2 years (2000 

and 2006), 124 WTO members as exporters, 3 destinations (China, India and Indonesia) and 

3,378 products for a total of 2,513,232 observations: 1,737,984 for differentiated goods; 

675,552 for referenced goods; 99,696 for homogeneous goods. 

                                                                                                                                                                                           

for more than 200 countries over the period 1995-2007. Further information can be found online, 

http://www.cepii.fr/anglaisgraph/bdd/baci.html, or in the reference document Gaulier and Zignago (2010). 
18

 It is available at: 

http://www.macalester.edu/research/economics/page/haveman/Trade.Resources/TradeData.html 
19

 The concordance table is avaible at: 

http://www.macalester.edu/research/economics/page/haveman/Trade.Resources/tradeconcordances.html 
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5. Empirical Results  

The baseline results are provided in Table 4, obtained by using exports data of 129 WTO 

members in 2001 and 2006, with both India and Indonesia as control and based on Rauch 

(1999)’s conservative classification. Panel 1 and Panel 2 estimate tariff elasticity and tariff semi-

elasticity respectively and they exhibit the exactly same pattern. Both tariff elasticities and 

semi-elasticities of the three types of goods are negative, with differentiated goods the most 

responsive type, followed by reference-priced goods and then the homogeneous goods. This is 

highly consistent with Cole (2011)’s prediction. 

Table 5 provides results for some variations of the baseline model. Panel 1 changes the time 

interval into 2000 and 2006. As shown in Figure 1 and Figure 2, Chinese tariff has started to 

decline before 2001, and the extents of reduction for the three types of goods during 2000-

2006 differ from that of 2001-2006. So extending our sample period can test results’ robustness 

with changing initial tariff levels and extents of tariff reduction. Panel 2 and Panel 3 use only 

one country as the control destination. Panel 4 switches Rauch’s classification into the liberal 

one. We can see the pattern remains after all these variations. Panel 5 only includes 

observations with China as the export destination and estimates a standard difference-in-

difference model. Now only the coefficient for differentiated goods is significant and it is larger 

than the baseline coefficient, indicating that triple-difference gives us better identification of 

the tariff effects. 

Results obtained using different country groups are in Table 6. Differentiated goods still have 

the most negative and significant coefficient for each category of WTO members. Further 

comparison shows the extensive margins are always more responsive when the exporters are 

OECD countries, especially for differentiated goods. Results for Non-WTO members are 

insignificant for all three types of goods, indicating that these countries can not benefit from 

China’s accession into WTO and our methodology works as expected. This provides new 

evidence on how WTO promotes trade strongly but unevenly across countries.  

As mentioned earlier, the difference between OECD and NOECD countries can be caused by:  

(i) Developed countries participated more actively in trade reciprocal negotiations than 

developing countries (Subramanian& Wei, 2007); 

(ii) Firms from larger markets tend to have higher productivity (Melitz& Ottaviano, 2007); 

(iii) Many OECD countries including EU15 and US have already given GSP or MFN level tariff to 

China before 2011. So when China joined the WTO, firms from those countries only embraced 

the decline of Chinese import tariffs. However, NOECD WTO members have to confront fiercer 

competition from Chinese firms in their home markets as they had to lower their tariff imposed 
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on Chinese products to the MFN level, which may in turn affect their firms’ performance in the 

Chinese market. 

The gap between OECD countries and NOECD countries is the largest for differentiated goods, 

which can be related to the fact that firms in developed countries can easily further 

differentiate their products by higher quality and better brand images.  

All the above results are obtained using a balanced panel, assuming that all countries have the 

potential to export the total 3,378 manufacturing products to China. The truth is that some 

countries may never be able to export certain products, even after Chinese import tariffs 

become zero and especially for NOECD countries. To take this into account, we restrict the 

product sample for each country to those with positive exports to the rest of the world during 

2000-2006 and estimate with an unbalanced panel. Panel 1 and panel 2 in Table 7 use 2001 and 

2000 as the initial year respectively, and they show the same pattern as the baseline results.  

In order to adopt a large amount of fixed effects, we use OLS in the baseline model. However, 

this may cause problems as our dependent variable is binary. Hence, as robustness check, we 

try to estimate with a random probit model, which needs to assume that there is no correlation 

between the explanatory variable and the random effects. Despite that our case might not fit 

the assumption, results obtained by a random probit model in Table 8 are quantitatively similar 

as previous results, and differentiated goods are still the most negative and significant category.  

6. Endogeneity 

As the reduction schedule of Chinese tariffs are decided by bilateral negotiations between 

China and existing WTO members, it is reasonable to believe that it might be endogenous. That 

is, existing WTO members would be motivated to push China to reduce certain products’ tariffs 

during the negotiations because they have comparative advantage in those sectors. Results for 

OECD countries are subject to this issue most severely, as US and EU participated much more 

actively than other countries in the negotiations with China, and the rest OECD countries may 

share similar comparative advantage with US and EU. As a result, one may argue that what 

causes the differentiated goods to be more responsive is because their tariffs were reduced to 

a larger extent, not because they have lower substitution elasticity. However, we are confident 

that this is not the case.  

Firstly, from Figure 1 and 2, we can see that the three categories of products have similar 

extents of tariff reduction. Especially, both the initial tariffs and the extents of tariff reduction 

of homogeneous goods are quite close to those of the differentiated goods, but the extensive 

margin of homogeneous goods is much smaller than that of the differentiated goods. 
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Secondly, since NOECD countries are not so actively involved in the WTO negotiations and they 

are not likely to share similar comparative advantage as US and EU, Chinese tariff reduction can 

be considered exogenous for them. And as shown in table 7, after restricting the country 

sample to only NOECD countries, differentiated goods still have the most negative and 

significant extensive margin. 

7. Conclusion 

This paper uses Chinese imports data to check how different types of products react in the 

extensive margin to tariff decline associated with China’s entering into WTO in 2001. We adopt 

Rauch (1999)’s classification standard and a triple difference-in-differences approach. Unlike 

the other work using this approach, we add another two export destinations to control for the 

country-level heterogeneity, which is absent as Chinese tariff reduction is applied to all the 

WTO members and China’s major trading partners are almost all WTO members. To be specific, 

trade status of 3,378 products in Chinese imports from 124 countries in 2001-2006 is the 

treated group, while imports of India and Indonesia from those countries during the same 

period are used as control.  

Our results show that differentiated goods have the most sensitive extensive margin to tariff 

decline, followed by reference-priced goods and then homogenous goods. The pattern fits 

theoretical prediction of Cole (2011) and is robust with using various estimation samples and 

strategies. Especially, when classifying the exporters into different groups, we are able to 

provide more evidence on the unevenness of WTO trade effects across countries and verify our 

methodology: OECD WTO members are always much more responsive on the extensive margin 

to Chinese tariff reduction than NOECD WTO members, with Non-WTO members having no 

response.  
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Table 1: Composition of the three categories of products in the sample 

Categories 

Conservative Liberal 

Freq. Percent (%)  Freq. Percent (%) 

Differentiated goods  2,336 69.15  2,133 64.83 

Referenced-priced goods 908 26.88  972 29.54 

Homogeneous goods 134 3.97  185 5.62 

Total 3,378 100.00  3,290 100.00 

 

 

 

 

Table 2: Number of positive imports in 3,378 products from 135 countries to China/India/Indonesia 

Categories 
     Import2000  Import2001  Import2006 

China India Indonesia China India Indonesia China India Indonesia 

Homogeneous 26,068 28,711 23,506 27,768 29,339 23,016 38,309 39,843 27,025 

Reference-priced 7,265 8,905 7,625 7,247 9,149 7,437 9,227 10,853 7,620 

Differentiated 549 722 642 529 787 626 831 952 637 

Total 26,068 28,711 23,506 27,768 29,339 23,016 38,309 39,843 27,025 
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    Figure 1: Evolution of average Chinese import tariffs in three categories of products over time (%) 

(Rauch’s conservative standard) 

 

 

   Figure 2: Evolution of average Chinese import tariffs in three categories of products over time (%) 

(Rauch’s liberal standard)  
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Table 3: List of exporters (33 OECD +91 Non-OECD WTO members+11 Non-WTO members) 

Group Countries 

OECD WTO members Australia, Austria, Belgium_Luxemburg, Canada, Chile, Czech Rep., 

Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 

Ireland, Israel, Italy, India, Mexico, Netherlands, New Zealand, Norway, 

Poland, Portugal, Republic of Korea, Slovakia, Slovenia, Spain, Sweden, 

Switzerland, Turkey, United Kingdom, USA 

Non-OECD WTO members Albania, Angola, Antigua and Barbuda, Argentina, Bahrain, Bangladesh, 

Barbados, Belize, Benin, Bolivia, Botswana, Brazil, Brunei, Bulgaria, 

Burkina Faso, Burundi, Cameroon, Chad, Colombia, Congo, Costa Rica, 

Croatia, Cuba, Cyprus, Djibouti, Dominica, Dominican Republic, Ecuador, 

Egypt, El Salvador, Fiji, Gabon, Georgia, Ghana, Grenada, Guatemala, 

Guinea, Guyana, Haiti, Honduras, Indonesia, Jamaica, Jordan, Kenya, 

Kuwait, Kyrgyzstan, Latvia, Lesotho, Liechtenstein, Lithuania, 

Madagascar, Malawi, Malaysia, Maldives, Mali, Malta, Mauritania, 

Mauritius, Central Africa, Moldova, Mongolia, Morocco, Mozambique, 

Myanmar, Namibia, Nepal, Nicaragua, Niger, Nigeria, Oman, Pakistan, 

Panama, Papua New Guinea, Paraguay, Peru, Philippines, Qatar,  Cote 

d'Ivoire, Romania, Rwanda, Saint Lucia, Saudi Arabia, Senegal, Sierra 

Leone, Singapore, Solomon Islands, South Africa, Sri Lanka, Surinam, 

Swaziland, Tanzania, Thailand, Togo, Trinidad and Tobago, Tunisia, 

Uganda, United Arab Emirates, Uruguay, Venezuela, Zambia, Zimbabwe 

Non-WTO members Algeria, Equatorial Guinea, Ethiopia, Greenland, Iraq, Liberia, Dem. 

People's Rep. of Korea, Russian Federation, Sudan, Turkmenistan, 

Uzbekistan 
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Table 4: baseline results for the tariff extensive margin elasticities of the three categories of goods 

Note: **, * and † denote the significance level of 1%, 5% and 10% respectively. 

 

 

Table 5: some variations from the baseline model 

Note: **, * and † denote the significance level of 1%, 5% and 10% respectively. 

 

 

 

Dependent variable: I[IMPORT>0]  Differentiated Referenced-priced Homogeneous 

Panel 1: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative (tariff elasticity) 

 -.092** -.037** -.026* 

 (.010) (.010) (.012) 

Number of Obs 1,737,984 675,552 99,696 

Panel 2:  r _01+06 _  India and Indonesia as control _ Conservative (tariff semi-elasticity) 

 -.079** -.029** -.017* 

 (.006) (.008) (.007) 

Number of Obs 1,737,984 675,552 99,696 

Dependent variable: I[IMPORT>0] Differentiated Referenced-priced Homogeneous 

Panel 1:  ln(1+r) _00+06 _ India and Indonesia as control _ Conservative 

 -.110** -.024** -.019 

 (.007) (.009) (.015) 

Number of Obs 1,737,984 675,552 99,696 

Panel 2:  ln(1+r) _01+06 _  only India as control_ Conservative   

 -.081** -.041** -.040** 

 (.008) (.010) (.010) 

Number of Obs 1,158,656 450,368 66,464 

Panel 3:  ln(1+r) _ 01+06 _  only Indonesia as control_ Conservative 

 -.103** -.034* -.012 

 (.010) (.014) (.012) 

Number of Obs 1,158,656 450,368 66,464 

Panel 4:  ln(1+r) _01+06 _  India and Indonesia as control _ Liberal 

 -.088** -.052** -.035* 

 (.009) (.011) (.016) 

Number of Obs 1,586,952 723,168 137,640 

Panel 5: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _ DID without destination control 

 -.206** .006    -.024    

 (.061) (.038) (.018) 

Number of Obs 663,424 257,872 38,056 
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Table 6: different country groups 

Note: **, * and † denote the significance level of 1%, 5% and 10% respectively. 

 

 

 

Table 7: different product samples for each country (unbalanced panel) 

Note: **, * and † denote the significance level of 1%, 5% and 10% respectively. 

 

  

Dependent variable: I[IMPORT>0] Differentiated Referenced-priced Homogeneous 

Panel 1: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _ OECD 

 -.221** -.063* -.043* 

 ( .050) (.025) ( .020) 

Number of Obs 462,528 179,784 26,532 

Panel 2: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _ NOECD 

 -.045** -.028** -.020† 

 (.008) (.005) (.011) 

Number of Obs 1,275,456 495,768 73,164 

Panel 3: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _ NWTO 

 -.007 .000 .015 

 (.015) (.000) (.023) 

Number of Obs 154,176 59,928 8,844 

Dependent variable: I[IMPORT>0] Differentiated Referenced-priced Homogeneous 

Panel 1: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _ unbalanced panel 

 -.113** -.051* -.040 

 (.016) (.023) (.029) 

Number of Obs 657,348 193,773 29,619 

Panel 2: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _ unbalanced panel _ OECD  

 -.221**    -.062† -.029    

 (.065) ( .036) (.035) 

Number of Obs 227,826 84,705 12,360 

Panel 3: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _ unbalanced panel _ NOECD 

 -.059**  -.044*    -.037     

 (.019) (.018) (.030) 

Number of Obs 429,522 109,068 17,259 
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Table 8: different estimation strategy_randome effects probit 

Note: only marginal effects are reported. **, * and † denote the significance level of 1%, 5% and 10% 

respectively. 

  

Dependent variable: I[IMPORT>0] Differentiated Referenced-priced Homogeneous 

Panel 1: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _ xtprobit 

 -.062** -.015 -.0003 

 (.007) (.010) (.012) 

Number of Obs 868,992 337,776 49,848 

Panel 2: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _  xtprobit _ OECD 

 -.193**    -.129** -.041  

 (.019) (.028) (.034) 

Number of Obs 231,264 89,892 13,266 

Panel 3: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _  xtprobit _ NOECD 

 -.017** .019  .015 

 (.005) (.006) (.009) 

Number of Obs 637,728 247,884 36,582 

Panel 4: ln(1+r) _ 01+06 _ India and Indonesia as control _ Conservative _  xtprobit _ unbalanced panel 

 -.070**  .009  .008 

 (.008) (.015) (.019) 

Number of Obs 657,348 193,773 29,619 
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Appendix 

What is the real extensive margin in Chaney (2008)?  

In the last paragraph of Page1707, Chaney mentions that “when transportation costs vary, not 

only does each exporter change the size of its exports (the intensive margin), but the set of 

exporters varies as well (the extensive margin).” Later in the third paragraph of Page1716, 

Chaney says that “the impact of trade barriers, both variable and fixed, on aggregate trade 

flows can be decomposed into two different margins. The intensive margin is defined by how 

much each existing exporter changes the size of its exports. The extensive margin is defined by 

how much new entrants export (in the case of a reduction in trade barriers).” So it is somewhat 

confusing.  

However, by the way he differentiates the expression for the aggregate exports 
ijX (equation 1 

and 2), we can see clearly that the extensive margin is actually trade volume brought by new 

entrants, not the number of total entrants. That is, the sentences in the last paragraph of 

Page1707 are more for illustration purpose than for the real definition. 
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Where 
i

w is the wage in country i, 
i

L is the labor force in country i, ( )ijx ϕ is exports from 

country i to country j by a firm with a labor productivityϕ , which is distributed according to 

( ) ( ) 1G P γϕ ϕ ϕ ϕ −= < = −� , and ijϕ
−

is the productivity threshold for firms in country i to export to 

country j. 

 


