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DRAGONS, GIANTS, ELEPHANTS AND MICE: 
EVOLUTION OF THE MFN FREE RIDER PROBLEM IN 

THE WTO ERA†

 

Abstract 

Ludema and Mayda (2009, 2013) show that existing MFN tariff rates are  inefficiently high, 
because the MFN free rider problem impairs the ability of countries to internalize the terms‐
of‐trade effects of tariff reductions during multilateral trade negotiations. In this paper, we 
examine the evolution of the free rider problem from 1993 to 2012 by investigating changes 
in  one  of  its main  determinants,  namely,  the  concentration  of MFN  exporters. We  find 
evidence  of  an  average  increase  in  exporter  concentration,  which  would  suggest  that 
negotiated tariffs would decrease  if the Doha round were completed. We also decompose 
changes in exporter concentration into three channels: the accession of new members to the 
WTO, the formation of new PTAs and the changes in trade flows. The main determinant of 
the average increase in exporter concentration is the formation of new PTAs, which provides 
empirical evidence of a “building‐bloc” effect of PTAs working through terms‐of‐trade effects. 
In  addition,  the  (potential)  amelioration  of  the  free  rider  problem  in  1993‐2012  is most 
pronounced for  low‐tech products whose exports have become more concentrated due to 
the growth of emerging economies. 
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“To be blunt, there is hesitation to make indirect concessions to China, whether or not people are 
willing to name the dragon in the middle of the room.” (Francois, 2008) 

“For them, the elephant—or rather, the dragon—in the living room was China. Brazil, India, and 
other emerging economies were reluctant to further reduce industrial tariffs on an MFN basis 
because market opening towards OECD countries on this basis would also result in market 
opening towards China, whom they increasingly feared as a competitor.” (Kleimann and Guinan, 
2011). 

 

1. Introduction 

 Today’s World Trade Organization (WTO) oversees a vastly different trading system 

from the one it inherited twenty years ago, due in large part to three major trends: the accession 

of new members to the WTO, the rise of emerging economies, and the proliferation of 

preferential trade agreements (PTAs).  The 2012 WTO had 157 members, 45 of which acceded 

since the WTO replaced the GATT in 1994.2 Most notable among these new entrants are two of 

Asia’s largest economies, the People’s Republic of China (which acceded in 2001) and the 

Russian Federation (which acceded in 2012). The second trend is the rise of “emerging” 

economies, most notably Brazil, Russia, India, and China (BRIC). On average, emerging 

economies have grown far faster than the rest of the world. From 2004-2013, the average annual 

real GDP growth rates of Brazil, China, India, Indonesia, and Russia averaged 6.5%, while 

Germany, France, Japan, UK, and the US averaged only 1.2% over the same time span.3 Along 

with this GDP growth has come impressive export growth, which has shaped the trade patterns 

of all countries.  The share of U.S. imports coming from low-income countries, for example, 

grew from 15% in 2001 to 28% in 2007, with China accounting for 89 percent of this growth 

(Autor, Dorn, Hanson, 2013). Emerging countries have also become more assertive in 

negotiations. For example, the “Group of 20” countries played a major role in the Doha Round, 

challenging the traditional dominance of the Quad (US, EU, Japan, Canada). The third trend is 

the proliferation of preferential trade agreements (PTAs).  Hundreds of PTAs have been signed 

since WTO’s creation, such that the majority of world trade now flows between PTA partners 

                                                           
2 WTO membership data for 1994 and 2012 are taken from WTO.org. 
3 IMF World Economic Outlook Databases 
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and thus is not subject to the WTO’s key principle of nondiscrimination.4  This has led some to 

question the continuing relevance of the WTO system. 

 Over the same twenty years, progress towards multilateral trade liberalization through 

WTO negotiations has ground to a halt. The Doha Round has been considered unsuccessful, 

leaving open the question of why the results failed to live up to expectations. So far the modest 

package of trade reforms approved at the Bali Ministerial Conference is the only tangible result 

of fourteen years of Doha Round negotiations (2001-present). This leaves open many questions 

about the WTO’s role as a forum for multilateral trade negotiations. Why were expectations for 

the Doha Round so high? Why has the divide between developed and developing members 

grown so wide? Were the trends described above factors in the Doha Round failure? And, most 

importantly, in light of these trends, what are the prospects for the WTO as vehicle for trade 

liberalization going forward?  

Much has already been written in answer to these questions. The ambition of the Doha 

Round has been linked to the timing of its launch in the wake of the September 11 attacks on the 

United States. Doha was seen by WTO members as a means of demonstrating their commitment 

to international cooperation and to combating terrorism by addressing what is arguably its root 

cause: poverty and underdevelopment (Blustein, 2009; Kleimann and Guinan, 2011). The 

subsequent stalemate has been linked to the rise of “emerging” markets, such as Brazil, India, 

and China, which challenged the traditional dominance of the ‘Quad’ of the United States, 

European Union, Japan, and Canada. Standoffs between these groups ensued over agriculture for 

several years of the Round. This gave way to standoffs over non-agricultural market access 

(NAMA)5 as the mercurial growth of Chinese exports brought about a hesitance in other 

countries to make MFN tariff cuts (Francois, 2008).  This hesitance was reinforced by the global 

economic downturn of the late 2000s, which reinforced countries’ unwillingness to reduce tariffs 

and relinquish a tool of protectionism and revenue (Blustein, 2009). 

Blame for the stalemate has been directed at both sides. Emerging countries have been 

blamed for using their developing-country status as a pretext for refusing to make or delay tariff 

                                                           
4 Over 50% of trade flows occur between PTA partners (an increasing trend, see Carpenter and Lendle, 2010) but a 
comparatively small amount (16% in 2011) actually receives preferential treatment (WTO. “Changing Face of Trade 
Pacts Requires Coherence with WTO, Report Says.” WTO, 20 July 2011.) 
5 See Fergusson (2011). 
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cuts. Former U.S. Trade Representative Susan Schwab has referred to this as “elephants hiding 

behind mice” (Schwab, 2011). Others place the blame on the United States for failing in its 

traditional leadership role. Jagdish Bhagwati refers to the U. S. as a “selfish hegemon” suffering 

from a “diminished giant syndrome” in the face of a rising China (Bhagwati, 2008), and has 

criticized its turn toward regionalism for undermining Doha (Bhagwati, 2011). Bagwell and 

Staiger (2011) fault both developing countries, for seeking special and differential treatment, and 

the United States, for misguided proposals on agriculture. 

This paper attempts to shed light on the past, present and future of the WTO as a vehicle 

for multilateral trade liberalization by employing a unified framework, in which both the purpose 

of trade agreements and the limitations of multilateral negotiations derive from the same source: 

terms of trade externalities.  The framework is built upon three main claims.  The first is that 

governments acting unilaterally will tend to overuse tariffs and other trade restrictions, to the 

extent that they are able to shift the cost of protecting a domestic industry onto foreign producers 

by altering the terms of trade. The second, following the work of Bagwell and Staiger (2002), is 

that the WTO serves as a mechanism by which countries internalize the terms-of-trade 

externalities of their policies and thus move toward efficient policy choices. The third, following 

Ludema and Mayda (2009, 2013), is that terms-of-trade externalities may not be fully 

internalized if some countries “free ride” on the MFN tariff cuts of others, and the severity of this 

problem depends on the concentration of MFN exporters across countries and products.  

The empirical evidence in favor of these claims has been mounting for some time. Broda, 

Limão and Weinstein (2008) provide evidence that the tariffs of non-WTO countries are set on 

the basis of cost-shifting motives, as are the statutory (non-negotiated) tariff rates of the United 

States.  Bagwell and Staiger (2011) find that the pattern of GATT/WTO negotiated tariff cuts for 

accession countries is consistent with the internalization of terms-of-trade externalities. Bown 

and Crowley (2013) find that U.S. contingent protection responds to trade shocks in accordance 

with terms-of-trade-based cooperation. Ludema and Mayda (2009) find evidence of MFN free 

riding in the pattern of U.S. MFN tariffs.  Finally, Ludema and Mayda (2013) study a sample of 

30 WTO countries and find that MFN tariffs negotiated during the Uruguay round are consistent 

with the prediction that the WTO allows countries to partially internalize the terms-of-trade 

effects of their tariff reductions. 
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In this paper, we examine the evolution of the MFN free rider problem from 1993 to 

2012 by investigating changes in MFN exporter concentration, measured as the Herfindahl-

Hirschman Index (HHI) of WTO exporters receiving MFN treatment. We find evidence of an 

average increase in exporter concentration, which would suggest that negotiated MFN tariffs 

would decrease if the Doha round were completed. We also decompose changes in exporter 

concentration into the three trends noted above. We find that the main determinant of the average 

increase in exporter concentration between 1993 and 2012 has been the creation of PTAs. When 

two WTO countries form a PTA, they extend MFN treatment to fewer countries than they did 

before. While this could theoretically increase or decrease the HHI of the remaining exporters to 

those countries, it had generally increased it in practice, thus reducing the MFN free rider 

problem. Thus we identify a new mechanism through which PTAs can be a “building-bloc” of 

multilateral trade liberalization.  

We find that accession of new members to the WTO also increases the HHI. This 

because, before acceding, the new members were already received MFN treatment but, at the 

same time, were not able to participate in the negotiations (and thus not included in the HHI). 

Thus their inclusion in the WTO increases the HHI by adding new potential participants to the 

negotiations. 

Finally, we find that the growth in trade, particularly the rapid expansion of exports of 

emerging markets, has generally decreased the concentration of exports across most countries 

and products, suggesting that the “dragon in the room” problem has merit.  However, several 

low-tech products have seen exports become more concentrated by emerging economies, thus 

amelioration of the free rider problem for these products. Interestingly, these products are the 

same products that experienced the largest free rider problem in 1993. This bodes well for 

liberalization prospects for products traditionally exported by poor countries.    

 Section 2 outlines the theoretical framework while Section 3 describes the cross-country 

data used. Sections 4 and 5 present the results of the empirical analysis: in Section 4 we bring the 

theoretical model to the data and, based on our estimates, we explore how successful the WTO 

has been up to the Uruguy round, in particular in its role of allowing countries to internalize the 

terms-of-trade effects of their tariff reductions;  in Section 5 we provide evidence on prospects 
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for multilateral trade liberalization during the Doha round, based on changes in exporter 

concentration between 1993 and 2012. Finally, in Section 6 we conclude. 

 

2. Theoretical Framework 

Our theoretical framework is based on the assumption that an importing country is more 

likely to lower its MFN tariff during WTO negotiations on a given product if it faces highly 

motivated exporting countries willing to offer concessions in exchange. What factors motivate 

the exporting countries? One factor is the extent to which the existing tariff depresses the prices 

exporting firms can charge in the protected market, otherwise known as the terms-of-trade 

externality. The more the tariff protection depresses external prices, the more motivated 

exporting countries will be to see the protection removed. In a competitive market, the terms-of-

trade externality is measured by the inverse elasticity of export supply.   

A second factor has to do with exporter concentration. Intuitively, a country that is the 

sole exporter to a given market would be willing to pay more for a tariff cut than would a group 

of countries sharing the market.  Ludema and Mayda (2009) formalize this point and show that it 

derives from two effects. First, an exporting country’s benefit from an MFN tariff reduction is 

proportional to its share of the total MFN exports destined for that market. However, because 

MFN implies that the country obtains the benefit whether it offers concessions or not, its 

willingness to pay also depends on how much its refusal to offer concessions would mitigate the 

tariff reduction. The larger the exporter, the more its refusal would mitigate the tariff cut and thus 

the more costly it would be for the exporter to refuse. Together these two effects imply that an 

exporter’s maximum willingness to pay for a tariff cut is proportional to its squared export share.  

Summing over all exporters, the collective willingness to pay of all MFN exporters is 

proportional to the Herfindahl-Herschman index (HHI) of exporter concentration.  

Ludema and Mayda (2009) show that if the HHI is above a certain threshold, then all 

exporters offer concessions and the outcome is first best. That is, the terms-of-trade externality is 

fully internalized. In this case, negotiations lead the importer to reduce its tariff (relative to the 

non-cooperative optimal tariff) by the full amount of the terms-of-trade externality. If the HHI is 

below the threshold, then only a small group of large exporters (principal suppliers) offer 
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concessions and full internalization is not achieved. However, since there is a positive 

relationship between the export share of the principal suppliers and the HHI, the degree of 

internalization increases with the HHI. It follows that the size of the negotiated tariff cut (relative 

to the non-cooperative optimal tariff) is some fraction of the terms-of-trade externality, and this 

fraction is an increasing function of the HHI.   

Assuming that governments maximize social welfare and that all trade is governed by 

MFN, then (1 plus) the ad-valorem negotiated MFN tariff rate of country i on product k is given 

by: 6 

 𝜏𝑖𝑘𝑛 (𝐴𝑖𝑘) = 1 + 1
ᶓ𝑖𝑘

[1 − 𝛩𝑖𝑘(𝐻𝑖𝑘 )] (1) 

where 𝐻𝑖𝑘 is the HHI of exporter concentration and ( 1
ᶓ𝑖𝑘

) is the inverse elasticity of foreign export 

supply, i.e. market power tariff of country i for product k. The function Θ𝑖𝑘(∙) measures the 

degree of internalization: Technically, it is equal to the cumulative export market share of the 

exporters that elect to offer concessions in equilibrium: 𝛩𝑖𝑘 ≡ ∑ 𝜃𝑖𝑘
𝑗

𝑗∈𝐴𝑖𝑘  where Aik denotes the 

set of exporting countries participating in negotiations over good k with importing country i.  It is 

an increasing function, with Θ𝑖𝑘(0) = 0 and Θ𝑖𝑘(𝐻�𝑖𝑘) = 1, where 𝐻�𝑖𝑘 is the threshold value of 

HHI for full participation. 

 Under noncooperation, 𝛩𝑖𝑘 = 0, and the negotiated tariff reduces to the optimum tariff, 

which is increasing in importer market power. If 𝛩𝑖𝑘 > 0, the effect of market power is 

decreasing in 𝛩𝑖𝑘. At full cooperation (𝛩𝑖𝑘 = 1) the optimum tariff equals free trade and 

importer market power has no effect.  

Shifting away from a pure welfare-maximization problem, the model can be extended to 

include political economy determinants as well as PTAs. The negotiated tariff becomes: 

                                                           
6 The model of negotiations applied by Ludema and Mayda (2011) is based on the GATT’s most common method of 
tariff negotiations, an item-by-item request and offer method which saw extensive use in the first five GATT rounds 
and the Uruguay Round. In this model, four consecutive stages occur: a request of tariff rates, an offer of tariffs, 
bilateral bargaining, and the setting of a mutually agreed tariff schedule where the negotiation between countries is 
solved according to the Nash bargaining solution. The negotiated tariff, chosen in the final stage, is Pareto efficient 
for the participants in the negotiations for each good.  
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𝜏𝑖𝑘𝑛 (𝐴𝑖𝑘) =
1+ 1

ᶓ𝑖𝑘
�1−𝛩𝑖𝑘−∑ 𝜓𝑗𝑘𝜃𝑖𝑘

𝑗
𝑗∈𝑀𝐹𝑁𝑖 �

1−
𝜆𝑖𝑘
𝜇𝑖𝑘

𝑋𝑖𝑘
𝑖

𝑀𝑖𝑘
−
1−ø𝑖𝑘
𝜇𝑖𝑘

𝜙𝑖𝑘
    (2) 

where the values 𝜆𝑖𝑘 and 𝜓𝑖𝑘 represent the political power of import-competing and export-

oriented firms respectively. These weights may be indicators of political lobbying as per 

Grossman and Helpman (1994) or other political economy models (Baldwin 1987, Helpman 

1997). 𝜙𝑖𝑘  denotes country i’s concern about the interests of PTA partners (see Limão (2007)). 

The negotiated tariff (2) is increasing in 𝜆𝑖𝑘
𝜇𝑖𝑘

𝑋𝑖𝑘
𝑖

𝑀𝑖𝑘
, the political influence of domestic 

import-competing firms, and decreasing in ∑ 𝜓𝑗𝑘𝜃𝑖𝑘
𝑗

𝑗∈𝑀𝐹𝑁𝑖 , the influence of export-oriented 

firms in countries that are involved in the negotiations. The term 1−ø𝑖𝑘
𝜇𝑖𝑘

𝜙𝑖𝑘 captures the influence 

of PTA partners, which is ambiguous in sign, depending on whether a “stumbling block” vs. a 

“building block” effect of PTAs takes place. The tariff complementarity effect of Bagwell and 

Staiger (1998) and the findings of Estevadeordal, Freund, and Ornelas (2008) suggest that 

country i’s concern for its PTA partners should be small, i.e. 𝜙𝑖𝑘 < 1, such that the negotiated 

MFN tariff is decreasing in the PTA share of imports.7 Instead Limão (2007) finds evidence 

from the United States that 𝜙𝑖𝑘 > 1 and his interpretation is that PTA countries have an incentive 

to raise external MFN tariffs to improve their bargaining position with PTA partners over non-

trade issues. 

Our empirical analysis follows two steps. First, in Section 4, we begin by asking how 

successful has the WTO been so far. Since 1947, the GATT/WTO system has presided over an 

unprecedented liberalization of world trade. However, whether this liberalization is entirely 

attributable to the WTO – and in particular to its role in allowing countries to internalize terms-

of-trade effects – is an open question. Part of the difficulty in answering this question comes 

from the various tracks by which trade liberalization occurs. Some trade liberalization has 

occurred through GATT negotiations and accessions. At the same time, many countries have 

liberalized unilaterally and through regional trade agreements.  Another difficulty is in knowing 

the counterfactual: how much trade liberalization would have occurred without the WTO. Our 

                                                           
7 Estevadeordal, Freund, and Ornelas (2006) find that in Latin America, the formation of PTAs has a lagged 
negative effect on the MFN tariff set by involved countries. 
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theoretical model allows us to address this question. Second, in Section 5, we examine the 

prospects for future multilateral trade liberalization through changes in exporter concentration 

and we decompose the latter changes into the three components discussed in the introduction: the 

WTO accession of new countries, the creation of PTAs and the change in trade patterns due to 

emerging economies’ high growth rates. Before proceeding to the empirical analysis, we 

describe the data we use in Section 3 below. 

 

3. Data 

 We use the following data sources for the empirical analysis in Sections 4 and 5. Applied 

MFN tariff rates for the period 1995-2000 are taken from UNCTAD’s TRAINS through the 

World Bank’s World Integrated Trade Solution (WITS) dataset. The dataset consists of 135,346 

observations across 36 countries and 5,036 product categories. We merge these data with 

information from Nunn (2007), Broda, Greenfield, and Weinstein (2006), and Rauch (1999) and 

construct a composite measure of the power of the importing country to affect international 

prices through its trade policy, which we call the market power index. Rauch (1999)’s data 

consist of dummy variables for product differentiation (Diff in Ludema and Mayda (2013)). 

Nunn (2007) supplies an index of contract intensity and, finally, Broda, Greenfield and 

Weinstein (2006) provide values to construct indicators of high inverse elasticity of export 

supply (HIEE in Ludema and Mayda (2013)). See section 4 below for more details about these 

three variables. This paper uses the average of these three variables to construct the market 

power index variable. Data on political organization by country and HS 4-digit product codes in 

1993 are obtained from the World Guide to Trade Associations. 

Data for 1993 and 2012 aggregate and bilateral trade flows are collected from Comtrade 

through WITS. Each country’s bilateral trade flows are merged into a single dataset in order to 

calculate the Herfindahl-Hirschman Index (HHI) of exporter concentration by importing country 

and product code (at the HS 6-digit level). We construct additional variables at the same level of 

disaggregation, for example, the share of imports from PTA partners and the share of imports 
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from non-WTO-countries. For additional details about the variables used in the estimation of 

Section 4, see Ludema and Mayda (2013).8 

 

4. How successful the WTO has been up to the Uruguay round 

 

4.1. Estimation of the theoretical model focusing on the Uruguay round 

The empirical strategy employed in this paper is based on Ludema and Mayda (2013), 

who estimate a specification closely related to the theoretical model. Taking a first-order Taylor 

approximation of equation (2), we obtain: 

𝜏𝑖𝑘 =  1
ᶓ𝑖𝑘
�1 −𝛩𝑖𝑘 − ∑ 𝜓𝑗𝑘𝜃𝑖𝑘

𝑗
𝑗∈𝑀𝐹𝑁𝑖 � + 𝜆𝑖𝑘

𝜇𝑖𝑘

𝑋𝑖𝑘
𝑖

𝑀𝑖𝑘
− 1−ø𝑖𝑘

𝜇𝑖𝑘
𝜙𝑖𝑘   (3) 

 There are several challenges to address to carry out the estimation of equation (3). First, 

the model needs a proxy for 𝛩𝑖𝑘, which captures the extent to which the terms-of-trade effects of 

tariff reductions are internalized by the participants in the negotiations over each product. 

Specifically, 𝛩𝑖𝑘 measures country i’s imports of product k from participants in GATT/WTO 

negotiations as a fraction of total imports of the same product from countries that receive MFN 

treatment and are not its PTA partners. We do not observe the set of participants but the 

theoretical model predicts that there is a positive relationship between 𝛩𝑖𝑘 and HHI. A larger 

value of the HHI means a higher concentration of exports of product k to country i (higher 

exporter concentration), i.e. the existence of relatively large exporters, which face a greater 

incentive to participate in the negotiations. Large exporters are deterred from free riding as they 

stand to gain more from a given tariff reduction and, also, their participation increases more the 

importing country’s tariff reduction – relative to small exporters. Thus, country i having a higher 

HHI on product k suggests that participants in country i’s negotiation of the tariff on product k 

will cover a higher aggregate share of the exports of that product. Ludema and Mayda (2013) 

provide the relevant expression to calculate the HHI: 

                                                           
8 Note that the only variable of the estimation which differs between this paper and Ludema and Mayda (2013) is the 
measure of importing country’s market power: in this paper we use a composite measure, while in Ludema and 
Mayda we run separate specifications using, respectively, Diff and HIEE. 
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𝐻𝑖𝑘 =  
∑ (𝑀𝑖𝑘

𝑗
𝑗∈𝑀𝐹𝑁𝑖∩𝑊𝑇𝑂 )2 

�∑ 𝑀𝑖𝑘
𝑗

𝑗∈𝑀𝐹𝑁𝑖 �2      (4) 

 This expression totally removes each importing country’s PTA partners and countries not 

receiving MFN status and, in addition, in the denominator, it accounts for non-GATT/WTO 

countries that receive MFN treatment. MFNi is the set of countries that are granted MFN status 

by country i, regardless of GATT/WTO membership, while the numerator considers a subset of 

MFNi that only includes WTO members. This study follows the literature and assumes that the 

list of countries receiving MFN status is for all importers the same as the U.S. one. 𝑀𝑖𝑘
𝑗  is the 

value of country i’s imports of product k from country j. 

The second challenge of the model is in capturing the value of 1
ᶓ𝑖𝑘

, the inverse elasticity of 

foreign export supply of product k in country i, which represents country i’s market power. The 

measurement of this variable is difficult due to a lack of accurate and standardized estimates. 

Ludema and Mayda (2013) present two specifications, corresponding to two indicators of market 

power. First, using data from Broda, Greenfield and Weinstein (2006) and following Broda, 

Limão, and Weinstein (2008), they use a categorical variable for “high inverse export elasticity” 

(HIEE), which is equal to 1 if the inverse export elasticity estimate is in the top two thirds of all 

products’ estimates within the same country and 0 otherwise. The second indicator used by 

Ludema and Mayda (2013), based on the Rauch classification, varies by product and provides a 

value for each product of 1 if the product is differentiated and 0 otherwise (Diff). Rauch (1999) 

argues that product differentiation interferes with matching in international markets and, 

therefore, products categorized as differentiated should have lower export elasticities (higher 

importer market power) than homogeneous goods. In this paper we consider a third measure 

taken from Nunn (2007), who provides a contract intensity index based on the proportion of each 

good’s intermediate inputs that require relationship-specific investments. In this paper we 

construct a measure of market power that averages the value of the three mentioned measures for 

each observation (market power index). 

In addition to the main independent variables, the analysis includes controls for domestic 

and foreign political organization. Defining both is necessary to allow for import-competing and 

exporting firms to have different political clout. Domestic political controls follow Goldberg and 
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Maggi (1999) and are defined as 𝜆𝑖𝑘 = (𝛾 + 𝛿 ∙ 𝑃𝑂𝑖𝑘), where the political organization term POik 

is equal to 1 if a trade association is present for sector k in country i and 0 otherwise. The foreign 

political economy term is defined symmetrically as 𝜓𝑗𝑘 =  𝛿∗ ∙ 𝑃𝑂𝑗𝑘. 

 Based on equation (3), we estimate the following specification: 

𝜏𝑖𝑘 =  𝛼 +  𝛽1𝑀𝑃𝑖𝑘 +  𝛽2𝑀𝑃𝑖𝑘𝐻𝑖𝑘 +  𝛽3𝐻𝑖𝑘 +  𝜔Ф𝑖𝑘
𝜇𝑖𝑘

+  𝛼𝑖 +  𝑍𝑖𝑘 + 𝜀𝑖𝑘  (5) 

where 𝜏𝑖𝑘 is the ad valorem MFN tariff rate on product k set by country i, averaged over the 

years 1995-2000, 𝐻𝑖𝑘 denotes the HHI of country i’s imports on product k in 1993, Ф𝑖𝑘 is the 

PTA share of these imports, which is divided by the import demand elasticity 𝜇𝑖𝑘 in country i on 

product k, and 𝑀𝑃𝑖𝑘 is the market power index (MPI). 𝛼𝑖 and 𝑍𝑖𝑘 are controls: 𝛼𝑖 comprising 

country fixed effects and 𝑍𝑖𝑘 capturing domestic and foreign political economy effects. 𝜀𝑖𝑘 is an 

idiosyncratic error term.  

 Based on the theoretical model, we expect 𝛽1 > 0, as this captures the effect of market 

power when there is no cooperation (when 𝐻𝑖𝑘= 0). Optimum tariff theory suggests that the 

higher country i’s market power in sector k, the higher the tariff it sets (while a small open 

economy with 𝑀𝑃𝑖𝑘= 0 would have an optimum tariff of 0). Secondly, the effect of market 

power should decrease in the presence of higher HHI, suggesting 𝛽2 < 0, as the interaction term 

captures the effect of the internalization of terms of trade effects through negotiations. This term 

also captures the MFN free rider effect since, with high market power, HHI should have a 

negative effect on MFN tariffs, given that the free rider problem is less severe when exporter 

concentration is high. The coefficient 𝛽3 should be 0 or slightly negative as it captures the effect 

of HHI when there is no market power. The PTA share term is theoretically ambiguous. Finally, 

for domestic political economy effects, we expect δ > 0, γ < 0 and γ + δ > 0, as organized 

domestic producers prefer higher home tariffs on goods they produce and lower tariffs on goods 

they consume; however, γ may equal zero if lobbying groups are a negligible share of the voting 

population. We expect δ∗ < 0, as organized foreign producers prefer lower home tariffs on the 

goods they export. 

 As previously shown in Ludema and Mayda (2103), our results support the theory (see 

Table 1): applied MFN tariffs rates increase with market power in the absence of the 
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internalization of terms-of-trade benefits, demonstrated by the positive and statistically 

significant coefficient β1. The effect of market power decreases with HHI as shown by the 

statistically significant and negative β2. The direct effect of HHI, β3, is comparatively small and 

only slightly significant, following the theory that suggests that concentration in the absence of 

market power should have no effect. The effect of domestic political organization when 

interacted with the inverse import penetration ratio is positive and slightly significant, which 

supports the idea of protection for sale as proposed by Goldberg and Maggi (1999). Similarly 

predictable is the negative and significant coefficient on foreign political organization, as foreign 

sectors push for lower tariff rates. PTA share is negative but insignificant. Column (1) shows the 

OLS results of estimating equation (5). Column (2) applies an IV approach to address 

endogeneity with regards to the measurement of HHI to address endogeneity concerns, 

instrumenting for Hik, MPIik, and foreign political organization (see Ludema and Mayda (2013) 

for more details on the sources of endogeneity). For each country i, the three countries in the 

sample with the respective variables most strongly correlated with that of i’s are selected, and 

their average value of that variable is used as an instrument. The choice of 3 countries balances a 

tradeoff between losing observations from countries that lack overlapping product imports and 

decreasing the variance across instrument observations by expanding the selection.9 

 

4.2. Quantification of the effect of the WTO up to the Uruguay round 

 We now quantify the effect of the WTO so far – i.e. up to the most recent, completed 

round of negotiations, the Uruguay round – in particular in its role of allowing countries to 

internalize the terms-of-trade effects of tariff reductions.10 To that goal, we apply the IV 

regression results of column (2), Table 1, to construct the following three estimates. First, we 

calculate the predicted negotiated MFN tariff rate 𝜏𝑖𝑘𝑛  for each importer i and product k, i.e. the 

negotiated tariff rate as predicted by the empirical model based on the actual value of the HHI – 

this is the tariff rate which countries are expected to reach through negotiations based on their 

current ability to internalize terms-of-trade effects. Second, we calculate the predicted 
                                                           
9 The larger the set of averaged country values, the more the instruments overlap. At the extreme, an instrument 
using the average of all countries would be the same for all other countries as well. Hence, increasing this number 
reduces the variance of the data across observations. 
10 See also Section 4.C and Table II in Ludema and Mayda (2013). 
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noncooperative MFN tariff rate 𝜏𝑖𝑘𝑢  for each importer i and product k, i.e. the tariff rate as 

predicted by the empirical model when 𝐻𝑖𝑘 = 0 – which corresponds to the situation when there 

is no internalization of terms-of-trade effects and free riding is complete, in other words when 

the tariff rate is set in the absence of negotiations. Finally, we calculate the predicted “potential” 

negotiated MFN tariff rate 𝜏𝑖𝑘∗  for each importer i and product k, i.e. the tariff rate as predicted by 

the empirical model when the HHI is high enough (𝐻𝑖𝑘 = 𝐻�𝑖𝑘 = −𝛽1
𝛽2

)  that market power has no 

impact on the negotiated tariff rate (𝛽1 +  𝛽2𝐻𝑖𝑘 = 0, see expression (5)). In the last case, 

internalization of terms-of-trade effects is complete and free riding is absent. Given expression 

(5) and setting 𝛽3 = 010F

11, the following expressions hold: 12 

𝜏𝑖𝑘𝑛 =  𝛼 +  𝛽1𝑀𝑃𝑖𝑘 +  𝛽2𝑀𝑃𝑖𝑘𝐻𝑖𝑘 +  𝜔 Ф𝑖𝑘
𝜇𝑖𝑘

+  𝛼𝑖 +  𝑍𝑖𝑘   (6) 

𝜏𝑖𝑘𝑢 = 𝜏𝑖𝑘𝑛 − 𝛽2𝑀𝑃𝑖𝑘𝐻𝑖𝑘      (7) 

𝜏𝑖𝑘∗ = 𝜏𝑖𝑘𝑢 −  𝛽1𝑀𝑃𝑖𝑘 = 𝜏𝑖𝑘𝑛 − 𝛽1𝑀𝑃𝑖𝑘 − 𝛽2𝑀𝑃𝑖𝑘𝐻𝑖𝑘    (8) 

 Figures 1 and 2 show the three sets of tariff rates for, respectively, developed and 

developing countries (see also Table 2). For each country, the height of the overall bar (blue plus 

brown plus green) gives the predicted non-cooperative MFN tariff rate 𝜏𝑖𝑘𝑢 ; the height of the blue 

plus brown bar represents the predicted negotiated MFN tariff rate 𝜏𝑖𝑘𝑛 ; finally, the height of the 

blue bar gives the predicted “potential” negotiated MFN tariff rate 𝜏𝑖𝑘∗ . Note that the height of the 

brown plus green bar represents the maximum extent of terms-of-trade effects on tariffs absent 

negotiations, i.e. the “overall” terms-of-trade effects. “Negotiated TOT cut” represents how 

successful the WTO has been so far (up to the Uruguay round) in its role of allowing countries to 

internalize the terms-of-trade effects of tariff reductions. “TOT remaining” indicates the non-

internalized terms-of-trade effects, representing the magnitude of the free rider problem. Finally, 

“Non-TOT factors” represents the impact on tariff rates of non-terms-of-trade factors such as 

domestic and foreign political-economy effects, PTA effects and other drivers captured by the 

                                                           
11 We set 𝛽3 = 0 given that the IV estimate of this coefficient is only significant at the 10% level in Table 1 and in 
several additional robustness checks the estimate is completely insignificant (see Table I, Ludema and Mayda 2013). 
12 If in the data, the actual value of the HHI is higher than 𝐻�𝑖𝑘 = −𝛽1

𝛽2
 , we set 𝜏𝑖𝑘𝑛 = 𝜏𝑖𝑘∗ . 
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country fixed effects. Note that all the tariffs and their components are defined in percentage-

points terms.  

As Table 2 shows, for the 24 countries in the sample, the average negotiated tariff is 

12.20 while the average noncooperative tariff is 16.76, which implies that the internalization of 

terms of trade effects through WTO negotiations, up to the Uruguay round, has lowered the 

average tariff of these countries by 27% compared to its non-cooperative level. For the nine 

developed countries in the sample, the average negotiated tariff is 5.67, which is 43% lower than 

the average noncooperative tariff of 9.97. The developing countries’ average negotiated tariff is 

16.11, which is 23% lower than the average noncooperative tariff of 20.84. The difference 

between developed and developing countries – in terms of percentage change relative to the non-

cooperative tariff – largely reflects the fact that average noncooperative tariffs are considerably 

higher for developing countries, due to domestic factors. However, the free rider problem is 

smaller for developing countries as “ToT remaining” is 1.80 percentage points for developed 

countries and 1.31 percentage for developing countries. These values imply that developing 

countries have been able to internalize around 78% of the terms-of-trade effects of their tariff 

reductions – through the WTO up to the Uruguay round – while developed countries have been 

able to internalize around 70%. The difference between developed and developing countries is 

due to the fact that developing countries faced higher HHIs in 1993 on average relative to 

developed countries (0.61 versus 0.5) and thus confronted less of a free rider problem in 

negotiations.13 Regarding specific countries, the U.S. has been able to internalize around 64% of 

the terms-of-trade effects, the EU around 48%, Japan around 64%, Brazil around 80% and, 

finally, India around 77%. Figures 1 and 2 also show that, in developing countries, a substantial 

amount of liberalization beyond internalization of terms-of-trade effects needs to take place, as 

most of the terms-of-trade effects have been internalized, yet tariffs remain high. 

 Figure 3 and Table 3 present the results organized by HS section. Figure 3 shows that, in 

percentage points terms, the remaining free rider problem (“TOT remaining”) is smallest for 

goods with high exporter concentration, for example goods in section II (vegetable products), 

section III (animal or vegetable fats and oils), section V (mineral products), and section XIX 

                                                           
13 Note that in, Ludema and Mayda (2013), we use different measures of market power, which explains the slight 
difference in results. 
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(arms and ammunition). These goods are exported by few large, developed countries and thus 

have high HHI. By contrast, the free rider problem is greatest in sections VIII (raw hides and 

skins, leather, fur), XXII (footwear, headgear, etc) and XX (miscellaneous manufactured 

articles). The latter goods have low HHI (0.48, 0.42, and 0.46 respectively compared to 0.69 for 

arms and ammunition and a median of 0.53) because they are low-tech goods produced and 

exported by a large number of small exporters (largely developing countries). Table 3 shows a 

similar picture (see in particular the column indicating the percentage of terms-of-trade effects 

which have been internalized through the WTO up to 1993). 

To conclude, the analysis both across countries and across HS sections points in the same 

direction. While developed countries have lower average (negotiated) tariffs – due to lower 

unilateral motives – in fact they liberalize less relative to potential – due to lower HHIs on the 

goods they import. At the same time, developed countries tend to export advanced manufactures, 

which are relatively concentrated (and thus unencumbered by the MFN free rider problem) and 

high in market power, leading to successful negotiated liberalization. On the other hand, while 

developing countries have higher average (negotiated) tariffs – due to higher unilateral motives – 

in fact they liberalize more relative to potential – due to higher HHIs on the goods they import. 

At the same time, developing countries tend to export manufactures, such as footwear, textiles 

and miscellaneous manufactures, which have relatively high potential for negotiated 

liberalization, but because they are produced by so many small countries, this potential goes 

unrealized. The other major class of developing-country exports are agricultural products and 

raw materials, which are low-liberalization products, mainly because of low estimated levels of 

market power. 

These results shed light on an ongoing debate between developed and developing 

countries regarding the extent of trade liberalization of each group of countries. Developing 

countries claim that the WTO serves mainly the export interests of developed countries, since 

products predominantly exported by developing countries are not liberalized as much as those 

exported by developed countries. However, based on our analysis and consistent with Ludema 

and Mayda (2013), “ … the lack of progress in cutting tariffs on developing-country exports [in 

the Uruguay round] is not so much a question of fairness of negotiations but of their efficiency 

[which is driven by exporter concentration]; and the solution does not lie in exempting 
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developing countries from reciprocity but attracting them to it.” (Ludema and Mayda 2013; 

statements in square brackets added by the authors).14 

 

 

5. Prospects for future multilateral trade liberalization 

 

5.1. Trends in Exporter Concentration between 1993 and 2012 

In the previous sections, we analyzed the theoretical role of exporter concentration in 

determining MFN tariff rates through WTO negotiations and we discussed the state of the free 

rider problem up to the end of the Uruguay round. Next, we turn to examine changes in exporter 

concentration (HHI) over the following 20 years. These changes will allow us to make 

predictions on what value negotiated WTO tariff rates might take if the Doha round were 

concluded, assuming that the other determinants of tariff rates do not change. As previously 

shown in equation (4), the HHI of importing country i is the sum of squared values of imports 

from WTO countries receiving MFN treatment, divided by the squared sum of imports from 

countries receiving MFN status, regardless of WTO membership – we exclude imports from 

importing country i’s PTA partners from both the numerator and denominator of the HHI. The 

change in the HHI between 1993 and 2012 can be decomposed into each of the three channels 

discussed in the Introduction: the accession effect, which is related to accession of new members 

to the WTO; the PTA effect, which is related to the formation of new PTAs which include the 

importing country; and, finally, the trade growth effect, which is related to changes in trade flows 

during the period, largely due to high growth of emerging economies. We construct the change 

through each channel by measuring the change in the HHI when that channel is at work between 

1993 and 2012, while the others are shut down. The following expressions give the total HHI 

change and each of the three components: 

𝐻𝑖𝑘(𝑇12,𝑃𝑇𝐴12,𝑊𝑇𝑂12)− 𝐻𝑖𝑘(𝑇93,𝑃𝑇𝐴93,𝑊𝑇𝑂93)    (Total HHI Change) 

                                                           
14 This is also in line with the result, in Ludema and Mayda (2013), that for the U.S. the percentage reduction of the 
negotiated 1993 tariff, relative to the noncooperative tariff, was 26% for the average developed country in the 
sample and 11% for the average developing country. Importantly, this calculation accounts for the product mix 
imported by the U.S. from each group of countries. 
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𝐻𝑖𝑘(𝑇93,𝑃𝑇𝐴93,𝑊𝑇𝑂12) − 𝐻𝑖𝑘(𝑇93,𝑃𝑇𝐴93,𝑊𝑇𝑂93)   (Accession Effect) 

𝐻𝑖𝑘(𝑇93,𝑃𝑇𝐴12,𝑊𝑇𝑂93) − 𝐻𝑖𝑘(𝑇93,𝑃𝑇𝐴93,𝑊𝑇𝑂93)   (PTA Effect) 

𝐻𝑖𝑘(𝑇12,𝑃𝑇𝐴93,𝑊𝑇𝑂93) − 𝐻𝑖𝑘(𝑇93,𝑃𝑇𝐴93,𝑊𝑇𝑂93)   (Trade Growth Effect) 

Table 4 presents the results of this analysis. The mean change in HHI over this period is 

positive and equal to 0.07 suggesting that, if concluded, the Doha round would on average lead 

to greater internalization of terms-of-trade benefits and to a smaller free rider problem. Note that, 

for developing countries, the total HHI increase is smaller than for developed countries (0.06 

instead of 0.09). Actually, six out of the twenty-four countries in the sample experienced 

declines in HHI – Brazil, Canada, Ecuador, India, Madagascar, and Mexico – and, with the 

exception of Canada, these are all developing countries. These results show that one possible 

cause for developing countries’ reluctance to reduce MFN tariffs during the Doha round is their 

inability (or smaller ability) to internalize the benefits of their tariff reductions via negotiations, 

and not unwillingness for reciprocity. In the case of Canada, the decline in the overall HHI is 

driven by a particularly small PTA effect (0.02 compared to an average of 0.10).  

The accession effect is positive for all countries and on average equal to 0.03 which 

means that more inclusive membership to the WTO, through the accession of 45 countries 

including China and Russia since 1994, has helped tariff negotiations during the Doha round. As 

equation (4) shows, a country’s accession to the WTO always increases an importing country’s 

HHI if the new WTO member was already granted MFN status by that importer, since in this 

case the denominator of the HHI is not affected while the numerator increases. Note that, for 

example, the U.S. granted MFN (“permanent normal trade relations”) status to a number of 

countries before their WTO accession, including Albania, Bulgaria, Cambodia, China, Estonia, 

Latvia, and Lithuania (among others) (Pregelj 2005). However, if a country does not receive 

MFN status by the importer before acceding to the WTO, then the HHI of that importer could 

either increase or decrease upon the new member’s accession, depending on whether the new 

WTO member is at the top or the bottom of the distribution of export shares. 

The PTA effect as well is positive for all countries and it is equal on average to 0.10, 

which is greater than the accession effect. From a theoretical point of view, the formation of new 

PTAs which include the importing country could either increase or decrease that importing 
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country’s HHI. In fact, based on expression (4), the imports from the importer’s PTA partners 

need to be removed from both the numerator and the denominator of the HHI. Depending on 

whether PTA partners are at the top or the bottom of the distribution of export shares to the 

importer, the HHI of the importing country will decrease or increase. In other words, from a 

theoretical point of view, the PTA effect through exporter concentration could be either a 

“stumbling bloc” or a “building bloc” for multilateral trade negotiations. Note that this is the first 

time that building/stumbling blocs of this type, i.e. through exporter concentration, have been 

pointed out in this literature. 

In the data the PTA effect is positive, which means that the formation of PTAs should 

have had a “building-bloc” effect on multilateral trade negotiations during the Doha round. In 

particular, this means that one way in which exporter concentration increased over time between 

1993 and 2012 is through the formation of PTAs with countries that account for a small fraction 

of exports to the importer in all but a handful of products. Since these new PTA partner countries 

are pulled out of the HHI calculation for all products once they join the FTA with the importer, 

they will increase the HHI for most products – those for which they are not major exporters to 

the importing country – thus raise the likelihood that there will be a critical mass of interested 

exporters at the negotiating table over time. The “building-bloc” result we find reinforces the 

conclusions of Estevadeordal, Ornelas, and Freund (2006) who show that, in South America, the 

signing of PTAs led to the reduction of MFN tariffs. 

The PTA effect makes a large contribution to the overall HHI change. Absent the PTA 

effect, the overall HHI change would have been negative at -0.03, instead of 0.07 (on average for 

all countries in the sample). Absent the PTA effect, the overall HHI change would have been      

-0.05 instead of 0.06 and 0.01 instead of 0.09 for, respectively, developing and developed 

countries in the sample. In addition, note that the average PTA effect of the six countries with 

negative changes in overall HHI is only 0.03.  

As mentioned above, from a theoretical point of view, the PTA effect through exporter 

concentration could be either a building bloc or a stumbling bloc for multilateral trade 

negotiations for countries joining the PTA, as they set their own MFN tariffs. On the other hand, 

the negotiations of the other countries, outside the PTA, will not be directly affected.  Instead, 

the formation of customs unions (CUs) unequivocally increases exporter concentration of 
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countries outside the CU. Indeed, countries which form a CU negotiate MFN tariff rates as a 

group and thus their exports are grouped together in the calculation of the HHI of other countries 

which, as a consequence, increases.15 Finally the countries joining the CU might experience 

either an increase or a decrease in exporter concentration. In this paper we do not analyze 

empirically the CU effect since no new CUs formed in the period considered. 

 The trade growth effect is on average equal to -0.06 for all countries in the sample, 

showing that the increasing multipolarity of the global exporter market has resulted in a decrease 

in exporter concentration and, thus, in a diminished ability of countries to internalize terms-of-

trade benefits. Through the trade growth effect, the free rider problem has worsened on average, 

with very few countries experiencing increased concentration over the sample period through 

this channel (these countries are Argentina, Chile, Japan – interestingly, both the EU and the 

U.S. display a zero trade growth effect). In general, developing countries are characterized by a 

more negative trade growth effect (-0.07) than developed countries (-0.03). The countries with 

the most negative trade growth effect are Madagascar and India. 

 We carry out the analysis of the three channels across HS sections in table 5. We find that 

the overall HHI increases in all HS sections with the exception of Section XIV (pearls, precious 

stones, and metals), which is unaffected. The evidence across HS sections is similar to what we 

found across countries. Both the accession effect and the PTA effect are positive for each HS 

section, while the trade growth effect is negative for all HS sections except Section VIII (Raw 

hides and skins, leather, fur), Section XII (Footwear, headgear, etc.), Section XX (Miscellaneous 

manufactured articles) – further discussion of these exceptions appears below. Between the 

accession and the PTA effect, it is the latter one that is stronger (except for Section XII 

(Footwear, headgear, etc.)). Absent the PTA effect, the overall HHI change would be negative 

for fourteen of the twenty HS sections. Thus our findings across HS sections confirm the 

building-bloc effect of PTAs working through exporter concentration. 

Overall, the results from the analysis of the three channels show that the changes in trade 

flows –likely driven in great part by emerging economies – have hindered tariff liberalization by 

                                                           
15 Indeed, Ludema and Mayda (2013) find that the average tariff reduction (compared to the non-cooperative level) 
received by the EU from the U.S. at the Uruguay round is 31%, whereas if the EU were to break apart, the resulting 
decrease in HHIs of the goods Europe exports would cause the figure to fall to 21%. 
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worsening the free rider problem faced by countries. As developing countries expand their export 

shares, the shares of large, developed exporters are reduced, which decreases products’ HHIs. 

Interestingly, the sections facing the largest free rider problem in 1993, i.e. sections VIII 

(raw hides and skins, leather, fur), XXII (footwear, headgear, etc) and XX (miscellaneous 

manufactured articles), are also the ones which show the greatest increases in HHI between 1993 

and 2012 – the total HHI change of these three sections is respectively, 0.21, 0.33 and 0.22 – 

owing to a positive trade growth effect. Products in these sections are labor-intensive and are 

largely produced by developing countries, particularly China (see Table A2). For example, China 

exported $50.8 billion USD (40.3% of world exports) of footwear in 2013. India and Brazil 

ranked 2nd and 3rd.16 Globally, exports of leather shoes from developing countries rose from 1.1 

million pairs in 1993 to 1.4 million pairs in 2011 (including growth of 0.6 million pairs solely 

attributed to China), while developed countries showed a modest increase from 0.6 million pairs 

to 0.7 million pairs in the same period.17 Raw hides are an exception to this trend, as the trade 

growth effect in section VIII is largely driven by increases from developed countries themselves. 

From 1993 to 2011, the dollar value of exports of bovine and sheep skins from developed 

countries increased from $4.2 billion USD to $6.5 billion USD annually, while developing 

countries’ exports fell from $448 million USD to $403 million USD.18 While the sector itself is 

highly dispersed due to the wide range of countries involved in production, developed countries 

have the largest shares and the largest capacity for growth due to the economic costs of raising 

high quantities of large animals. 

 

5.2. Implied HHI Impacts on Applied Tariffs 

 Using the IV coefficient estimates from Section 4.1, the next step is to calculate the 

implied change in negotiated tariffs, were the Doha round concluded, based on the observed 

changes in HHI by country and HS section (see Tables 2 and 3). In this exercise, we assume that 

the only determinant of negotiated tariffs which varies between 1993 and 2012 is the HHI and 

                                                           
16 Bruha, Patrick. "Footwear Industry In Brazil." The Brazil Business., 13 Oct. 2014. Web.  
17 FAO Trade and Markets Division. “World Statistical Compendium for Raw Hides and Skins, Leather and Leather 
Footwear 1993-2012.” Rep. Food and Agriculture Organization of the United Nations, 2013. Table 39. 
18 Ibid. Tables 16-17. 
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that all other variables in equation (5) are held constant at their 1993 levels. In other words, the 

predicted negotiated tariffs only reflect greater internalization of terms-of-trade effects stemming 

from HHI changes over the observed period. Equation (9) shows how the change in the predicted 

negotiated tariff 𝜏𝑖𝑘𝑛  is calculated: 

∆𝜏𝑖𝑘𝑛 =  𝛽2𝑀𝑃𝑖𝑘∆𝐻𝐻𝐼1993−2012,𝑖𝑘     (9) 

Table 2 shows that, on average, countries would negotiate lower MFN tariffs as a result 

of greater internalization of terms-of-trade effects via increased exporter concentration. In 

percentage-point terms, the reduction in negotiated tariff rates from 1993 to 2012 is greater for 

developed countries (-0.92) than for developing countries (-0.46). Compared to the optimal 

noncooperative tariff level, the 2012 negotiated tariffs are 24% lower for developing countries 

and 52% lower for developed countries (the corresponding percentage differences were 23% and 

43%, respectively, in 1993). This implies that, if the Doha round was concluded, increases in 

exporter concentration between 1993 and 2012 would result in around 85% of the potential 

terms-of-trade-driven tariff liberalization being realized (the latter result is approximately the 

same for developing and developed countries, respectively 84% and 86%). The remaining 15% 

would not be realized as a result of the MFN free rider problem. Compared to the Uruguay 

round, the changes in HHI would result in an increase of 10 percentage points for all countries in 

the sample, 6 percentage points for developing countries and 16 percentage points for developed 

countries with regards to the reduction of the free rider problem. 

 

5.3. The rise of China 

The largest and most rapidly-growing of the new economies is China, which has become 

the second largest world economy by the end of the period of analysis, dramatically surpassing 

the other BRIC countries since 2001, when the term was first used.19 Over the 20 years period of 

this paper’s study, the median growth in exports from China by product category was an increase 

by a factor of 27, while the mean was 780, a result driven by observations in the upper tail of the 

distribution. More importantly, China has become the world’s largest exporter in many sectors, 

                                                           
19 O'Neill, Jim. “Building Better Global Economic BRICs.” Global Economics. no. 66. Goldman Sachs, 2001. 
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meaning its growth has a substantial effect on the trade growth effect. This paper estimates an 

OLS regression of the trade growth effect on the change in value of Chinese imports over the 20 

years sample, controlling for importing country.20 The negative and statistically significant 

coefficient on the change in imports from China suggests that growth in exports from China is 

linked to a reduction in HHI via the trade growth effect. Column 2 drops outliers below the 10th 

and above the 90th percentile. The mean value for the change in imports from China after the 

dropping of outliers is 89, suggesting that on average China decreased the HHI of trading 

partners by 0.018 via the trade growth effect, which is 31% of the overall trade growth effect (-

0.0578). The regressions of the trade growth effect on the change in imports from China by HS 

section are presented in Table 7. 21 

 

6. Conclusions 

 The central finding of this paper is that trends over twenty years of the Doha Round have 

induced an overall increase in HHI across countries and products, which is stronger for 

developed countries but is also higher for products exported primarily by developing countries. 

For some countries, like Brazil and India, the total HHI has decreased between 1993 and 2012: 

This may be one reason why these developing countries have been reluctant to make tariff 

reductions during the Doha Round. We also find that increasing membership in the WTO and 

formation of new PTAs have improved the free rider problem over the 20 years. These effects 

outweigh the dilution effect of emerging economies. Finally our results show that, were the Doha 

round concluded, unrealized potential terms-of-trade liberalization could on average decrease 

from 25% to 15%. Therefore the WTO still has a role to play in realizing further trade 

liberalization. 

 

  

                                                           
20 Changes in imports is calculated as (Imports2012-Imports1993)/Imports1993. 
21 Note that China’s growth should at one point have an inverse effect on the HHI once the country becomes large 
enough to concentrate rather than dilute export markets. 
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Table 1: Regression Results

Dependent Variable  (1)  (2)
Model OLS IV

Market Power Indicator (MPI) 4.927*** 10.55***
-0.28 -2.23

Herfindahl-Hirschman Index * MPI -3.458*** -15.43***
-0.432 -3.604

Herfindahl-Hirschman Index 0.869*** 4.774*
-0.29 -2.727

Foreign Political Org. * MPI -1.901*** -1.156**
-0.157 -0.507

X/Mμ -0.00715 0.00992
-0.0233 -0.0115

Domestic Political Org. * X/Mμ 0.119*** 0.0722*
-0.0353 -0.0376

PTA share/μ -1.560** -1.67
-0.694 -2.546

Constant 13.13*** 10.94***
-0.255 -1.554

Observations 80,207 76,157
R-squared 0.268 0.257

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

Note: The F-test statistics for the IV regression are as follows. With regards to
the instrumentation of each variable in regression 2: 16.61 for the Herfindahl-
Hirschman Index, 390.46 for the Market Power Index, and 72.17 for the
interaction term. The instrument for foreign political organization has an F-
statistic of 8110.45. The F-statistic for the final 2SLS regression is 1.24.
Standard errors are clustered by importing country and HS3 by country.
Importing country fixed effects are included in each regression.



1993-2012 
Noncoop. 

Tariff

1993-2012 
Potential 

Negotiated 
Tariff

1993 
Negotiated 

Tariff

2012 
Negotiated 

Tariff

Change Neg. 
Tariff from 
1993-2012

% TofT 
internalized 

1993

% TofT 
internalized 

2012

% 
Reduction 

Noncoop. To 
Neg 1993

% 
Reduction 

Noncoop. To 
Neg 2012

All countries 16.76 10.70 12.20 11.62 -0.58 75.31% 84.83% 27.22% 30.66%
Developing Countrie 20.84 14.80 16.11 15.74 -0.37 78.27% 84.37% 22.68% 24.45%
Developed Countries 9.97 3.87 5.67 4.75 -0.92 70.43% 85.58% 43.06% 52.32%
Argentina 19.11 12.89 14.89 13.64 -1.25 67.88% 87.92% 22.11% 28.64%
Australia 9.99 4.13 6.48 5.14 -1.34 59.79% 82.72% 35.10% 48.55%
Bolivia 14.89 8.33 9.52 8.92 -0.60 81.89% 91.09% 36.05% 40.10%
Brazil 20.51 14.21 15.48 15.63 0.15 79.76% 77.38% 24.50% 23.77%
Canada 12.56 6.34 7.70 7.88 0.17 78.15% 75.35% 38.69% 37.31%
Chile 14.76 8.35 10.38 8.35 -2.02 68.43% 100.00% 29.69% 43.40%
Colombia 17.61 11.47 12.77 11.86 -0.91 78.86% 93.65% 27.50% 32.65%
Ecuador 17.48 11.07 12.25 12.83 0.58 81.63% 72.56% 29.92% 26.60%
European Union 8.42 2.44 5.55 4.30 -1.26 47.94% 68.94% 34.05% 48.97%
Iceland 11.35 4.14 4.75 4.42 -0.33 91.62% 96.13% 58.20% 61.07%
India 36.57 30.35 31.75 33.02 1.27 77.49% 57.08% 13.18% 9.71%
Indonesia 16.27 10.13 12.08 11.53 -0.55 68.20% 77.20% 25.74% 29.14%
Japan 7.92 1.74 3.97 2.63 -1.33 63.97% 85.59% 49.87% 66.73%
Korea 13.04 6.86 8.75 7.15 -1.60 69.40% 95.35% 32.89% 45.19%
Madagascar 9.86 5.34 5.34 6.30 0.97 100.00% 78.61% 45.86% 36.05%
Malaysia 13.87 7.58 10.38 9.11 -1.27 55.55% 75.74% 25.21% 34.37%
Mauritius 34.85 30.46 30.95 30.99 0.04 88.82% 87.99% 11.19% 11.08%
Mexico 21.62 15.28 15.52 15.94 0.42 96.19% 89.63% 28.21% 26.29%
Morocco 33.39 27.07 27.07 27.22 0.15 100.00% 97.65% 18.93% 18.48%
New Zealand 7.59 3.24 4.09 3.32 -0.77 80.54% 98.17% 46.12% 56.22%
Norway 9.90 3.15 4.74 3.75 -0.99 76.38% 91.02% 52.10% 62.09%
Peru 18.54 12.39 14.13 12.39 -1.74 71.71% 100.00% 23.80% 33.18%
Thailand 23.25 17.08 19.18 18.43 -0.75 66.01% 78.15% 17.52% 20.74%
USA 8.92 2.82 5.04 4.18 -0.87 63.56% 77.73% 43.49% 53.19%

Table 2: Predicted tariff rates and changes, by country (1993-2012)



HS sections 1993-2012 
Noncoop. 

Tariff

1993-2012 
Potential 

Negotiated 
Tariff

1993 
Negotiated 

Tariff

2012 
Negotiated 

Tariff

Change 
Neg. Tariff 
from 1993-

2012

% TofT 
internalized 

1993

% TofT 
internalized 

2012

% 
Reduction 
Noncoop. 
To Neg 

1993

% 
Reduction 
Noncoop. 
To Neg 

2012
Section I: Live animals, animal products 13.36 9.82 10.24 9.82 -0.42 88.24% 100.00% 23.37% 26.48%
Section II: Vegetable products 12.62 10.00 10.14 10.00 -0.14 94.65% 100.00% 19.67% 20.78%
Section III: Animal or vegetable fats and oils 14.02 11.39 11.57 11.51 -0.06 93.02% 95.15% 17.48% 17.88%
Section IV: Prepared foodstuffs 14.99 10.35 11.05 10.76 -0.29 84.93% 91.20% 26.26% 28.20%
Section V: Mineral products 13.65 11.53 11.53 11.53 0.00 100.00% 100.00% 15.51% 15.51%
Section VI: Chemical and allied products 15.07 11.13 11.72 11.53 -0.19 85.11% 90.03% 22.23% 23.52%
Section VII: Plastics and rubber products 15.93 10.62 12.06 11.92 -0.14 72.87% 75.49% 24.30% 25.17%
Section VIII: Raw hides and skins, leather, fur 18.24 10.15 13.25 10.43 -2.82 61.70% 96.52% 27.37% 42.82%
Section IX: Wood and wood products 16.04 9.91 11.05 10.17 -0.88 81.48% 95.78% 31.16% 36.63%
Section X: Pulp and paper 15.46 11.03 11.76 11.60 -0.16 83.42% 87.00% 23.93% 24.96%
Section XI: Textiles and textile articles 16.41 9.84 11.91 10.38 -1.53 68.51% 91.82% 27.42% 36.75%
Section XII: Footwear, headgear, etc. 18.06 9.18 12.93 9.18 -3.75 57.77% 100.00% 28.43% 49.21%
Section XIII: Stone, plaster, cement, ceramic, gl 17.90 10.48 11.94 11.10 -0.84 80.26% 91.58% 33.29% 37.99%
Section XIV: Pearls, precious stones and metals 14.50 9.79 10.61 10.31 -0.31 82.60% 89.10% 26.84% 28.95%
Section XV: Base metal and articles of base met 15.35 10.69 12.01 11.24 -0.77 71.68% 88.32% 21.75% 26.80%
Section XVI: Machinery and electrical equipme 19.59 10.54 12.70 12.17 -0.53 76.14% 82.00% 35.18% 37.89%
Section XVII: Transportation equipment 19.77 10.36 11.80 11.62 -0.18 84.61% 86.52% 40.29% 41.20%
Section XVIII: Instruments 19.73 10.10 12.62 12.37 -0.25 73.83% 76.46% 36.03% 37.31%
Section XIX: Arms and ammunition 18.04 8.95 9.43 9.07 -0.36 94.76% 98.71% 47.73% 49.72%
Section XX: Miscellaneous manufactured article 18.30 9.45 12.95 10.01 -2.95 60.45% 93.77% 29.23% 45.33%

Table 3: Predicted tariff rates and changes, by HS section (1993-2012)



Table 4: Decomposition of changes in HHI, by country (1993-2012)

Country
Total HHI 

Change
Accession 

Effect
PTA Effect Trade Growth 

Effect
All countries 0.07 0.03 0.10 -0.06
Developing Countries 0.06 0.02 0.11 -0.07
Developed Countries 0.09 0.04 0.08 -0.03
Argentina 0.12 0.01 0.10 0.01
Australia 0.15 0.04 0.11 -0.01
Bolivia 0.07 0.01 0.16 -0.10
Brazil -0.02 0.01 0.04 -0.07
Canada -0.04 0.04 0.02 -0.10
Chile 0.39 0.03 0.33 0.02
Colombia 0.12 0.01 0.24 -0.13
Ecuador -0.06 0.03 0.05 -0.13
European Union 0.14 0.04 0.10 0.00
Iceland 0.02 0.02 0.05 -0.06
India -0.13 0.03 0.00 -0.16
Indonesia 0.06 0.03 0.06 -0.03
Japan 0.13 0.06 0.04 0.03
Korea 0.18 0.06 0.24 -0.12
Madagascar -0.14 0.03 0.01 -0.18
Malaysia 0.14 0.03 0.11 0.00
Mauritius 0.00 0.03 0.06 -0.08
Mexico -0.03 0.01 0.05 -0.08
Morocco 0.08 0.03 0.09 -0.03
New Zealand 0.09 0.05 0.07 -0.04
Norway 0.08 0.03 0.06 -0.01
Peru 0.21 0.02 0.29 -0.10
Thailand 0.09 0.03 0.08 -0.03
USA 0.08 0.03 0.05 0.00



Table 5: Decomposition of changes in HHI, by HS section (1993-2012)

HS Classification Total HHI 
Change

Accession 
Effect PTA Effect

Trade 
Growth 
Effect

Section I: Live animals, animal products 0.12 0.04 0.11 -0.03
Section II: Vegetable products 0.08 0.05 0.10 -0.07
Section III: Animal or vegetable fats and oils 0.01 0.01 0.11 -0.11
Section IV: Prepared foodstuffs 0.04 0.03 0.11 -0.09
Section V: Mineral products 0.07 0.06 0.09 -0.07
Section VI: Chemical and allied products 0.04 0.03 0.11 -0.09
Section VII: Plastics and rubber products 0.01 0.01 0.10 -0.10
Section VIII: Raw hides and skins, leather, fur 0.21 0.07 0.08 0.07
Section IX: Wood and wood products 0.11 0.04 0.09 -0.02
Section X: Pulp and paper 0.03 0.01 0.11 -0.09
Section XI: Textiles and textile articles 0.16 0.07 0.09 -0.01
Section XII: Footwear, headgear, etc. 0.33 0.12 0.09 0.13
Section XIII: Stone, plaster, cement, ceramic, glass 0.07 0.02 0.11 -0.06
Section XIV: Pearls, precious stones and metals 0.00 0.02 0.07 -0.09
Section XV: Base metal and articles of base metal 0.07 0.02 0.10 -0.05
Section XVI: Machinery and electrical equipment 0.03 0.01 0.09 -0.07
Section XVII: Transportation equipment 0.01 0.01 0.09 -0.09
Section XVIII: Instruments 0.04 0.02 0.08 -0.06
Section XIX: Arms and ammunition 0.04 0.01 0.08 -0.05
Section XX: Miscellaneous manufactured articles 0.22 0.04 0.08 0.10



Table 6: Chinese Trade Growth Effect: Regression results

(1) (2)
Dependent Variable
Change in Imports from China -3.91e-07*** -0.000207***

(1.49e-07) (1.21e-05)

Outliers Dropped NO YES
Observations 33,411 26,739
Adjusted R-squared 0.028 0.040
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Trade Growth Effect



Imports from China of HS Section Coefficient on Trade Growth Effect

Section I: Live animals, animal products -0.000332
(0.000387)

Section II: Vegetable products -0.000422
(0.000378)

Section III: Animal or vegetable fats and oils 0.000363
(0.000942)

Section IV: Prepared foodstuffs -0.000211
(0.000173)

Section V: Mineral products -0.000896**
(0.000391)

Section VI: Chemical and allied products -0.000346***
(4.62e-05)

Section VII: Plastics and rubber products -0.000135***
(2.50e-05)

Section VIII: Raw hides and skins, leather, fur 0.000346**
(0.000165)

Section IX: Wood and wood products -5.06e-05
(0.000233)

Section X: Pulp and paper -0.000301***
(7.21e-05)

Section XI: Textiles and textile articles 6.17e-05
(6.38e-05)

Section XII: Footwear, headgear, etc. 8.32e-05
(0.000182)

Section XIII: Stone, plaster, cement, ceramic, gl -0.000234***
(6.29e-05)

Section XIV: Pearls, precious stones and metals 2.97e-05
(0.000177)

Section XV: Base metal and articles of base met -0.000244***
(3.31e-05)

Section XVI: Machinery and electrical equipme -9.39e-05***
(1.12e-05)

Section XVII: Transportation equipment -0.000127***
(3.33e-05)

Section XVIII: Instruments -0.000287***
(3.40e-05)

Section XIX: Arms and ammunition -0.000123
(0.00122)

Section XX: Miscellaneous manufactured articl -0.000150***
(5.49e-05)

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 7: OLS Regression HS-Section Results for Chinese Trade Growth



Table A1: HS Product Classifications

HS Sections 2-digit HS Codes
Section I: Live animals, animal products 1-5
Section II: Vegetable products 6-14
Section III: Animal or vegetable fats and oils 15
Section IV: Prepared foodstuffs 16-24
Section V: Mineral products 25-27
Section VI: Chemical and allied products 28-38
Section VII: Plastics and rubber products 39-40
Section VIII: Raw hides and skins, leather, fur 41-43
Section IX: Wood and wood products 44-46
Section X: Pulp and paper 47-49
Section XI: Textiles and textile articles 50-63
Section XII: Footwear, headgear, etc. 54-67
Section XIII: Stone, plaster, cement, ceramic, glass 78-70
Section XIV: Pearls, precious stones and metals 71
Section XV: Base metal and articles of base metal 72-83
Section XVI: Machinery and electrical equipment 84-85
Section XVII: Transportation equipment 86-89
Section XVIII: Instruments 90-92
Section XIX: Arms and ammunition 93
Section XX: Miscellaneous manufactured articles 94-96
Note: The data used include 6-digit HS classifications for products. To create HS
categories for simple analysis, these classifications are broken down into 20 sections.
To do this, the 6-digit codes are reduced to 2-digit codes (new integers created by
dividing the previous code by 10,000). The following table displays the arrangement
for reference.Sections 21 (97) and 22 (98-99) are dropped from the analysis. 98-99
refer to services rather than goods, and 97 refers to works of art that are not a category
of good that are produced for large-scale export. Section 21 analysis is included in the
decomposition of HHI changes for the sake of completeness



Exports Imports
Developing Developed Developing Developed

Section I: Live animals, animal products 41% 59% 34% 66%
Section II: Vegetable products 58% 42% 42% 58%
Section III: Animal or vegetable fats and oils 80% 20% 58% 42%
Section IV: Prepared foodstuffs 51% 49% 27% 73%
Section V: Mineral products 76% 24% 33% 67%
Section VI: Chemical and allied products 31% 69% 37% 63%
Section VII: Plastics and rubber products 44% 56% 48% 52%
Section VIII: Raw hides and skins, leather, fur 67% 33% 28% 72%
Section IX: Wood and wood products 58% 42% 32% 68%
Section X: Pulp and paper 34% 66% 44% 56%
Section XI: Textiles and textile articles 77% 23% 25% 75%
Section XII: Footwear, headgear, etc. 90% 10% 15% 85%
Section XIII: Stone, plaster, cement, ceramic, glass 51% 49% 32% 68%
Section XIV: Pearls, precious stones and metals 38% 62% 35% 65%
Section XV: Base metal and articles of base metal 46% 54% 44% 56%
Section XVI: Machinery and electrical equipment 51% 49% 40% 60%
Section XVII: Transportation equipment 24% 76% 36% 64%
Section XVIII: Instruments 25% 75% 37% 63%
Section XIX: Arms and ammunition 19% 81% 12% 88%
Section XX: Miscellaneous manufactured articles 77% 23% 15% 85%
Note: Country development statuses taken from the CIA World Factbook

Table A2: Shares of 2012 Imports and Exports by Country Economic Status

HS Sections



Figure 1: Noncooperative vs Negotiated Tariffs for Developed Countries (Predicted Values Based on 1993 Data)
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Figure 2: Noncooperative vs Negotiated Tariffs for Developing Countries (Predicted Values Based on 1993 Data)
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Figure 3: Noncooperative vs Negotiated Tariffs by HS Sections (Predicted Values Based on 1993 Data)
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