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This article discusses the deadlock in the WTO on multilateral harmonization of non-

preferential rules of origin (RoO) and reviews some of the RoO included in recent 

preferential trade agreements. We argue that there is a trend towards adoption of similar 

approaches and that this suggests that cooperation to reduce the trade-impeding effects 

of differences in RoO across jurisdictions is more feasible than often is assumed by observers 

and policymakers. From a trade facilitation perspective such cooperation could be based 

on plurilateral initiatives under the umbrella of the WTO. These could include a focus on 

pursuit of greater convergence between preferential and nonpreferential RoO helping to 

achieve the long-standing goal of moving towards harmonization of rules of origin. 

Keywords: Rules of Origin, WTO, Trade Agreements, Plurilateral Cooperation, Regulation 

JEL Classification: F13, F15, F53 

 
I. INTRODUCTION 

 
Trade agreements require the parties to agree on the rules (regulations) that will 

determine whether a product is eligible to benefit from whatever provisions are 
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embodied in the agreement. Thus, to be eligible for preferential market access 

benefits an exporter must document that a good has been produced in an eligible 

country. Such preferential rules of origin (RoO) have been the focus of much research, 

lobbying and policy debate.1 To a significant extent the more difficult it is for 

exporters to satisfy RoO – the more restrictive or stringent the RoO are – the less 

valuable preferential access will be. Less well-known and studied are non-preferential 

RoO. These are needed to determine whether a product is subject to a nation’s trade 

policy. For example, if the EU imposes an antidumping measure on imports of a 

product originating in China, there is need to determine the origin of that product to 

avoid possible circumvention.2 The same is true when it comes to access to government 

procurement markets: if India opens up access to public procurement contracts to 

firms from China, it will be necessary to determine whether goods are eligible – 

i.e., what constitutes a Chinese product. More generally, all countries regulate what 

constitutes the origin of a product (so-called marks of origin or country of origin 

labelling) for consumer information reasons, to be able to implement health and 

safety-related regulations, for statistical purposes, and so forth. 

RoO are distinct from other regulatory policies such as product standards in that 

compliance is not a necessary condition for being able to export (sell) a product. 

In the case of preferential trade arrangements, a RoO is equivalent to a conditional 

tax: if the RoO is not satisfied an importer must pay the relevant MFN tariff. In the 

case of a product subject to other types of trade policy – e.g., if there are antidumping 

duty measures in place – a determination of origin is required to establish whether 

the antidumping duty applies. In all these cases the RoO does not act to prohibit or 

prevent a product from entering the market, as can be case for other types of policy 

– for example, if mandatory health and safety-related product standards are not 

satisfied. That said, different types of RoO and the specific criteria that apply will 

 

1 See e.g., Anliker (2016), Soprano (2016), Cadot et al. (2006) or Conconi et al. (2016). 

2 In practice the link with trade defence mechanisms like antidumping is addressed in major jurisdictions 

such as the US and EU through special anti-circumvention measures. See Inama, Vermulst and 

Eeckhout (2009). 

 



 Harmonization of Rules of Origin: An Agenda for Plurilateral Cooperation? 5 

ⓒ 2018 East Asian Economic Review 

have a differential impact on the cost of production and thus the probability that 

an exporter will choose (or be forced) to pay the applicable MFN tariff.  

The most commonly used approaches to determine the origin of products are 

based on whether a manufacturing or other processing operation results in: (i) an 

ad valorem percentage calculated according to different approaches;3 (ii) a change 

in tariff heading, i.e., how a product is classified in the Harmonized Commodity 

Description and Coding System (the Harmonized System or HS), the tariff classification 

nomenclature used by WTO members; or (iii) involves the use of a specific technology, 

method or process. A recent trend is the adoption of an upper bound on the amount 

or share of imported (non-originating) physical materials that may be embodied in 

a product. The latter is easier for firms to understand and to comply with than value 

added based criteria, and has been advocated by low-income countries in the 

context of non-reciprocal preferential market access programs implemented by 

OECD nations and emerging economies (Inama, 2011). 

Differences in specific RoO across products that are applied by importing countries 

increase the complexity of trade policy for businesses, generate trade costs and may 

affect investment and sourcing decisions in ways that reduce efficiency. Moreover, 

differences between countries in the RoO for the same product further increases 

complexity for traders that sell to multiple markets. Differences across RoO regimes 

maintained by importing countries create costs for firms as they imply that firms 

seeking to benefit from preferential access regimes must ensure that their production 

processes are tailored so as to satisfy the RoO regime prevailing in each market 

they sell to. Such additional cost effects also arise in the case for non-preferential 

RoO: differences across countries, both in terms of substantive requirements and 

in terms of labelling, will imply specific fixed costs of exporting to different markets. 

Thus, RoO may act as nontariff barriers for any given market, and differences in 

RoO across markets can have analogous effects to differences in the regulatory 

requirements that apply to a product in different countries. Reducing such heterogeneity 

is a potential way to reduce the costs associated with RoO. As discussed below, this 

 

3 Such approaches may be summarized as (i) whether a minimum share of the value added embodied 

in a product was the result of activities in the last country in which the product was processed 

according to different calculation techniques or (ii) a given percentage of non-originating materials 

has not been exceeded or a minimum percentage of originating inputs has been used in the manufacturing 

of the finished product. 
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has long been on the multilateral trade policy agenda, but only for non-preferential 

RoO. The reason is that preferential RoO are argued to fall outside the ambit of the 

WTO because (i) non-reciprocal trade preferences are granted at the discretion of 

importing countries; and (ii) in the case of discriminatory preferential trade agreements 

(PTAs) there is a tacit consensus that WTO members should be free to define their 

own RoO to determine if a product is eligible for the tariff preference – i.e., there 

is acceptance of policy space for this dimension of the implementation of PTAs.4 

Economic research on RoO has largely focused on estimating their trade-distorting 

effects, often using methodologies that are centred on estimating the ad valorem 

tariff equivalents of RoO5 or classifying RoO into types and constructing indexes 

in order to assess the relative restrictiveness of RoO across countries and trade 

agreements.6 While such efforts are important in determining how RoO can (and 

do) act as nontariff barriers to trade, this type of research is not particularly useful 

in informing efforts by governments seeking to cooperate on RoO to facilitate trade. 

Such efforts require detailed analysis of the specific RoO adopted by different 

countries or trade blocs, their evolution over time, and an understanding of where 

governments have adopted rules that are similar or equivalent. 

In what follows we first briefly review in Section 1 the state of play in the WTO 

with respect to efforts to harmonize nonpreferential RoO. Section 2 discusses 

developments regarding RoO in recent PTAs. Section 3 presents some preliminary 

evidence regarding the extent of regulatory heterogeneity in the area of preferential 

RoO. This suggests that many of the preferential RoO adopted in recent PTAs are 

not very dissimilar from the draft harmonized non-preferential RoO that emerged 

from WTO deliberations. While significant differences in RoO remain across products 

and countries, there appears to be a trend towards greater convergence. Section 4 

makes some proposals for moving forward in reducing the costs of regulatory 

heterogeneity in this policy area on a plurilateral basis, given a presumption that 

the prospects for full harmonization of either nonpreferential or preferential RoO 

will remain limited. Section 5 concludes. 

 

4 See, e.g., Keizer (1997) and Inama (2009). 

5 See, e.g., Cadot and Ing (2016), Cadot, Carrere, de Melo and Tumurchudur (2006) and Conconi et 

al. (2016). 

6 Estevadeordal et al. (2009). 
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II. WTO RULES AND NEGOTIATIONS ON HARMONIZATION OF  

NONPREFERENTIAL RoO  

 

The GATT left importing nations free to define what criteria or conditions they 

apply to determine the origin of a product as long as these are applied on a most-

favoured-nation basis. The same applies to preferential access programs for developing 

countries: these may not discriminate across eligible developing exporting countries.7 

However, there have been efforts over time to establish greater multilateral discipline 

on RoO. These culminated in the Uruguay round Agreement on Rules of Origin 

(ARO), one of the multilateral agreements that is overseen by the WTO. The ARO 

requires that non-preferential RoO be applied in non-discriminatory manner, are 

transparent, are not designed to be a barrier to trade, and are administered in a 

consistent, uniform, impartial, and reasonable manner. It does not impose substantive 

obligations on the content or design of RoO. The ARO set the ambitious objective 

of the adoption of a single set of nonpreferential rules of origin “equally for all 

purposes”8 to avoid a situation where RoO may vary across products and may even 

vary for a given product depending on the type of trade policy instrument they apply 

to. In practice, a country may use more restrictive RoO for antidumping actions than 

it does, for example, to trade in the same product(s) that occurs under the umbrella 

of a mutual recognition agreement pertaining to applicable technical standards. 

 

7 Mavroidis (2016). RoO are an important dimension of free trade agreements, but the GATT/WTO 

does not impose any rules on the RoO that signatories of such agreements apply notwithstanding 

the general recognition that such RoO are not just a matter of concern to participating countries but 

can affect third parties. For example, in the context of the 1972 FTA between the EEC and EFTA 

States, the US argued that the rules of origin would generate ‘…trade diversion by raising barriers 

to third countries’ exports of intermediate manufactured products and raw materials. This resulted 

from unnecessarily high requirements for value originating within the area. In certain cases the 

rules disqualify goods with value originating within the area as high as 96 percent. The rules of 

origin limited non-originating components to just five percent of the value of a finished product of 

the same tariff heading [for] nearly one-fifth of all industrial tariff headings. In many other cases a 

20 percent rule applied’ (GATT, 1974:152-153 cited in Hoekman and Kostecki, 2009).   

8 See Article 9 (1) (a) of the Agreement on Rules of Origin (ARO). 
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In addition to the goal of using the same RoO for all purposes, the most important 

objective of the ARO is to work towards the harmonization of non-preferential RoO 

(Art. 9) across countries. This has been pursued through a Harmonization Work 

Programme (HWP) managed by the WTO Committee on Rules of Origin, and primarily 

executed by a Technical Committee that involves the active participation of the 

World Customs Organization (WCO). The ARO provides for the development a set 

of nonpreferential harmonized RoO based on the change of tariff classification (using 

the Harmonized System) as the preferred method to define substantial transformation.9 

In cases where the HS nomenclature does not allow substantial transformation to 

be determined by a change in tariff classification test, the Technical Committee 

was to consider the use of supplementary tests such as value added criteria or agree 

on ‘specific manufacturing processes’ that if used confer origin (i.e., imply sufficient 

transformation of a product has occurred). 

The HWP was supposed to be completed in July 1998. Results of the technical 

review undertaken by the WCO were submitted to the WTO by a revised deadline 

of November 1999. As of today, however, the HWP and the associated draft text 

has yet to be completed by the WTO Committee on Rules of Origin (CRO). Despite 

considerable progress, as witnessed by the development of a draft text, a final 

consensus could not be obtained. This reflects opposition of some WTO members, 

notably the United States, to the implications of the results of the HWP for different 

WTO agreements. The main reason for concern by these countries is that adoption 

of harmonized nonpreferential RoO across would affect (constrain) the discretion 

of government agencies in implementing specific trade policies – such as antidumping 

measures. This so-called “implications issue” led to the cessation of formal negotiations 

in the mid-2000s.10 

Discussions in the WTO since 2007 have been limited to updating the draft HWP 

text on Harmonized Rules of Origin to reflect new versions of the Harmonized 

 

9 See ARO, Article 9 (1) (c) ii. 

10 Since then another “implication” of harmonization has been highlighted by China, which has been 

a proponent of harmonization of non-preferential RoO as a means of improving the measurement 

of trade balances by better accounting where value is added in the production of goods (i.e., to 

reflect the fact that many of the goods that are counted as Chinese in the import statistics of trading 

partners are not of Chinese origin since most of the value embodied in them is associated with 

inputs originating in third countries).  



 Harmonization of Rules of Origin: An Agenda for Plurilateral Cooperation? 9 

ⓒ 2018 East Asian Economic Review 

System and informal workshops on the consequences of the absence of harmonised 

RoO for business. In 2016 Switzerland initiated informal consultations among WTO 

members on a limited negotiating agenda aiming at making progress by focusing 

on areas where pragmatic approaches could be taken to facilitate trade in the absence 

of full harmonization of non-preferential RoO. This initiative was inspired by the 

successful format of the Nairobi Ministerial Decision on preferential rules of origin 

for LDCs. The Swiss proposals centred on two specific dimensions: “transparency” 

and “certification” (Delegation of Switzerland, 2016). The former has to do with the 

fact that most notifications made to the WTO are either out of date and/or incomplete. 

A proposed initiative on the latter seeks to reduce or remove the need for certificates 

of nonpreferential origin, which are argued to constitute redundant red tape and a 

needless cost to business. We return to the potential for greater pursuit of such pragmatic 

approaches in Section 5. 

In the case of preferential RoO there have been a number of developments since 

the late 1990s. One concerns implementation of unilateral preferential programs. 

Starting in 2005, developed countries committed to facilitate exports of the least-

developed countries (LDCs) by providing these nations with duty-free, quota-free 

(DFQF) access for at least 97 percent of product lines. A number of OECD countries, 

including the EU, have implemented programs that provide DFQF access to all 

products except arms. This gave rise to discussion in the WTO on RoO, with the 

LDCs arguing that strict RoO substantially reduced the value of DFQF access. As 

a result there have been deliberations and some progress in agreeing to adopt RoO 

that are simpler and easier to satisfy. The pursuit of incremental convergence in 

the RoO that apply for LDCs has complemented the long-running effort to agree 

to harmonize RoO for non-preferential trade policy purposes. 

 

III. RoO IN RECENT PTAs 

 

Despite the stalemate on non-preferential RoO, negotiations on preferential RoO 

have thrived as a result of negotiation of new PTAs and efforts by developing countries 

to enhance the economic salience of non-reciprocal preferential market access 

programs. A basic tenet (the conventional wisdom) of most RoO experts and trade 

officials is that there are no possible spillovers among preferential and non-preferential 
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RoO, since they serve different trade policy objectives. Preferential RoO serve to 

determine whether a preferential tariff is applicable under a RTA or a unilateral 

arrangement, while non-preferential RoO serve to determine the application of most-

favoured nation (MFN) trade policies and specific WTO agreements. 

Recent research on private industry experience and views on dealing with RoO 

reveals that this distinction is not very important for firms. For many firms compliance 

with rules of origin is a normal part of a business transaction that has a cost. The 

main difference between preferential and non-preferential RoO is that the former 

are associated with an expected benefit of reduced duty or duty free entry in the 

export market, but in many cases companies are obliged to comply with RoO in 

any event. A recent survey (Anliker, 2016) revealed a 100 percent awareness by 

respondent companies of non-preferential RoO, with some 55 percent of firms 

perceiving non-preferential rules to be relevant to their daily operations. Reasons 

for this included such RoO being demanded by clients, by importing country Customs 

authorities and/or financial service providers (e.g., for letters of credit). This helps 

to explain why large companies are prepared to incur the cost of buying and maintaining 

sophisticated IT systems and related personnel to be able to more efficiently assure 

compliance with RoO – both preferential and non-preferential (Soprano, 2016). 

Smaller companies are generally less aware and less able to assess the importance 

of RoO in their day to day business. Most companies favour harmonizing RoO as 

a measure to facilitate trade and bring down cost of compliance, with a clear preference 

for greater acceptance and use of self-declaration of origin by firms as opposed to 

having to use certificates of origin issued by certifying authorities or Chambers of 

Commerce (the latter generally give rise to fees associated with obtaining such 

certification). 

There has been considerable evolution in the technique and content of drafting 

RoO in PTAs. South-South agreements — e.g., the Southern African Development 

Community (SADC); the Common Market for Eastern and Southern Africa (COMESA); 

Southern Common Market (MERCOSUR) and the Association of Southeast Asian 

Nations (ASEAN) — traditionally adopted a simple formula, such as an across-the-

board percentage criterion mirroring the percentage rules in the US Generalized 

System of Preferences (GSP) scheme (Inama, 2011). In addition they often adopted 

as an alternative a change of tariff heading criterion following the EU model. In short, 

these PTAs have not developed their own RoO model. Over time they developed 

product specific rules of origin (PSRO), but again borrowing the drafting techniques 
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from the existing US and EU models. This is the case for Asian trading nations – 

Japan, South Korea, the ASEAN countries – as well, which have borrowed heavily 

from the North American model for RoO (Inama and Sim, 2015). 

In practice the method for calculating the ad valorem percentage criterion in 

most Asian PTAs is very similar to the method adopted in the PTAs that were 

concluded by the US subsequent to adoption of the North American Free Trade 

Agreement (NAFTA). Asian countries have also largely adopted the change of tariff 

classification criterion as the preferred method for defining product-specific rules 

of origin in their PTAs, in a similar vein to the NAFTA model. ASEAN countries for a 

long time pursued a policy to determine their own version of the ad valorem percentage 

criterion and defining product-specific RoO. This changed following the negotiation 

of PTAs with Australia and New Zealand, which had adopted the North American 

model in their PTAs with US. The latest iteration of ASEAN rules of origin in the 

ASEAN Trade in Goods Agreement (ATIGA) demonstrates the domino effect of 

the North American model: the calculation of ad valorem percentage criteria is similar 

to the NAFTA model and the product-specific RoO are based on a default change 

in tariff classification as an alternative to the traditional 40% ad valorem percentage. 

The earlier ASEAN rules of origin were the basis of agreement in the initial PTAs 

between ASEAN and China in the mid-2000s, but more recent PTAs such as the 

China -South Korea agreement have adopted RoO that are inspired by the North 

American model. In short, Asian countries mostly have tended to follow the basic 

NAFTA approach towards RoO. This “revealed preference” was also illustrated in 

the final text of 2016 Trans-Pacific Partnership (TPP), with a set of RoO that 

largely draw on the North American model.11 

Despite the often claimed rigid separation between non-preferential and preferential 

RoO, the border between the two regimes has always been porous. NAFTA had a 

major influence on the WTO ARO. It was US insistence that resulted in the change 

of tariff classification (CTC) becoming the preferred methodology for drafting rules 

for non-preferential RoO – as opposed to the EU approach of using a combination of 

 

11 Although the US ended up withdrawing from the TPP, Canada and Mexico are also signatories to 

the TPP and are members of the subsequent effort by the remaining 11 signatory countries to implement 

most of what was agreed under the umbrella of the Comprehensive and Progressive Agreement 

on Trans-Pacific Partnership (CPTPP). In this paper we focus on the ROO included in the original TPP.  
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criteria – the CTC, percentage criterion and specific working and processing requirements. 

By itself this could be interpreted as a first sign of convergence, even though there 

are different modalities across PTAs in drafting RoO according to the CTC criterion. 

This primacy of the CTC over other methodologies for determining substantial 

transformation gave rise to discussions during the initial phases of the HWP negotiations 

between the EU and NAFTA partners in the Technical Committee on Rules of Origin 

(TCRO) and later in the WTO CRO. The 1996-99 TCRO negotiation on non-preferential 

RoO was the first time the EU and the US confronted each other on this matter. 

Before that time the EU had for some 20-plus years been dealing with RoO in the 

context of its PTAs with European Free Trade Association (EFTA) members and 

the African, Caribbean, and Pacific (ACP) countries. All these countries were confronted 

with the then newly matured experience of the US and its partners obtained in negotiating 

the Canada-US Trade Agreement (CUSTA) and the NAFTA. 

While negotiators in the TCRO argued that preferential RoO did not have a 

bearing on the HWP discussions, it was clear, as demonstrated by the dynamics of 

the negotiations, that the discussions on non-preferential RoO started from their 

respective national/regional preferential RoO backgrounds and experience, at least 

at the technical level. In other words, each “bloc” proposed and defended its own 

model of RoO. The eventual draft text that emerged from the HWP largely reflected 

a compromise between the EU and NAFTA models, with a number of innovations 

and some disagreement on specific sectors, like machinery.12 In retrospect, the 1999 

draft harmonized rules of origin (HRO) text represents a tangible sign of convergence 

that, even if not adopted, influenced the way RoO were negotiated in subsequent 

PTAs. An example is the progressive acceptance of the use of the wholly obtained 

criterion as a requirement for the list of product-specific rules (a typical EU feature) 

included in the EU-Mexico agreement and later in the Canada-EU Comprehensive 

Economic and Trade Agreement (CETA). Another example is the use of chemical 

reactions, a concept inherited from the HWP work, as a specific requirement for 

some chemical products given the inherent technical difficulty of determining the 

 

12 The “machinery package” allowed each member to choose either a “change of tariff classification 

rule” (the preferred US method for origin determination) or a “value-added rule” (the preferred EU 

method for determining origin in this specific sector and circumstance.12 This is the so-called dual-

rule approach. See WTO document JOB(07)/73). 
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corresponding CTC for chemical products. Some of these areas of convergence were 

later reflected in the RoO included in trade agreements that Asian countries negotiated 

with the EU and US, and, more recently, the RoO that apply in trade agreements 

negotiated among Asian countries.  

Despite the HWP coming to a standstill in 2007, the many PTAs that have been 

negotiated since then have implied that RoO are front and centre in the negotiating 

agenda of the majority of WTO members. The EU in particular made substantial 

changes to its RoO model starting in the early 2000s. First, it progressively abandoned 

the “straight jacket” model that it imposed on itself as a result of its Pan-European 

RoO that were adopted in the early 1990s. According to the Pan European RoO 

model each EU PTA partner had to adopt an almost identical set of rules of origin 

set by the EU including the PSROs to allow cumulation among different PTAs and 

avoid a proliferation of divergent RoO across PTAs (Bombarda and Gamberoni, 

2013). While strictly adhered to for more than a decade, this approach was revealed 

to be excessively rigid when EU was negotiating with large trading partners because 

it did not allow concessions to be made on PSROs. Second, the EU undertook a 

sweeping and unprecedented reform of unilateral RoO, especially for the LDCs. 

While limited to developing countries, this reform provides a potential base on 

which to build in further reforms of EU RoO.  

The developments in preferential RoO in PTAs have led to some simplification 

and streamlining of the RoO, informed by lessons learned over more 20 years of 

operation of major PTAs. Progressively, the EU and the US, as well as counterpart 

OECD nations (e.g., Japan, South Korea, Australia, and New Zealand) have abandoned 

methodologies based on calculations of value added in favour of a value of materials 

used ad valorem percentage calculation. Some innovations have also been introduced, 

such as the deduction of cost of freight and insurance in recent US PTAs and in the 

TPP. There are, of course, differences in the arithmetical calculations and definitions 

of what goes into the numerator and denominator, but there is convergence towards 

determining ad valorem percentages based on a value of materials calculation rather 

than a value added or net cost approach, as used in NAFTA for automotive products. 

This tendency is confirmed by the evolution of the use of the net cost method in 

US PTAs that has been gradually introduced in subsequent agreements, and the 

introduction of the build-up and build-down method that has replaced the transaction 

value used in NAFTA – see Table 1. 
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Table 1. Evolution of the NAFTA Percentage-calculation Based RoO 

Regional value 

content criterion 

NAFTA CHL-USA CAFTA US-SIN US-AUS US-KOR TPP 

No. of PSRO  

of which: 

1,125 1,043 1,017 2,974 965 758 1,245 

Net cost  323 0 6 0 0 6 22 

Transaction 248 0 0 0 0 0 0 

Build-up 0 164 146 239 148 147 398 

Build-down 0 157 147 213 144 152 457 

Source: Own calculations. 

Note: PRSO: product-specific RoO. 

 

Thus, developments regarding preferential RoO in the PTAs that include the 

major players are pointing towards simplification and streamlining. This has supported 

greater trade as shown by the relatively high utilisation rate of major PTAs, which 

range from 80 percent to 90 percent (Swedish Board of Trade and UNCTAD, 2017). 

In a nutshell, there has been a lot of work on RoO that has had a pay-off. This 

complements reforms of RoO that apply to unilateral tariff preferences offered to 

LDCs. Such reforms were implemented by Canada in 2003 and by the EU for its 

“Everything But Arms” (EBA) duty-free, quota-free access program for LDCs, 

with the EBA rules of origin most recently redefined in 2011. More recently Japan 

also took the initiative to liberalize the RoO for LDCs for knitted and crocheted 

garments of HS chapter 61. These initiatives have contributed to the debate over 

simplification and relaxation of preferential RoO, brought new life to the discussions 

in the CRO and helped underpin two WTO Ministerial Decisions on preferential 

RoO for LDCs, illustrating that progress can be made at the multilateral level. The 

challenge now is to build on this progress to resume work at the multilateral level 

on non-preferential RoO.  

 

IV. ASSESSING DIFFERENCES IN RoO:  

A CONVERGENCE TREND? 

 

The lack of progress and meaningful discussions on RoO at the multilateral level 

since 2007 contrasts with the gradual movement towards de facto and de jure 

convergence across both preferential and non-preferential RoO in major jurisdictions. 
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Divergence certainly continues to exist for some sectors, but it is important to 

recognize that the situation “on the ground” has been changing. This suggests that 

multilateral discussions can build on this and focus on the reasons for continued 

divergence in specific sectors. In pursuing reforms and to better understand RoO 

regimes it is necessary to distinguish between the policy-objectives that underpin 

a given set of RoO (the “substance”) from the specific criteria used and how they 

are administered, i.e., the “format” of a RoO. The substantive dimension of a RoO 

is the degree of restrictiveness related to the value chain it impacts on. It is the 

substance that matters. If countries have common objectives as to what RoO are 

supposed to do, it is much more straightforward to achieve convergence, since the 

form a RoO takes is mostly a matter of drafting methodology. 

Although blocked for almost a decade at the time of writing, the mandate of the 

CRO to pursue harmonization of RoO provides a continuing opportunity to revitalize 

multilateral discussion on RoO at the WTO by drawing on and building on PTA 

experiences as well as unilateral reforms. Making progress in the CRO – or for that 

matter in developing the RoO associated with new PTAs – can be facilitated by a 

better understanding of how different RoO have evolved and the extent to which 

they are different. A challenge in assessing this is to compare different RoO for a 

given product. Such comparisons need to be undertaken at the 6-digit level of the 

HS classification (i.e., the subheading level). This spans over 6,000 categories. 

Ideally, one would concord different sets of RoO to each other at the product level 

and automate the codification of PRSO using algorithms to classify different RoO 

into “types.” This is a major challenge given the variations in formats and textual 

language used to define PRSO in different PTAs and non-reciprocal preferential 

trade arrangements. 

Economic analysis has sought to classify RoO by type and assess their relative 

restrictiveness on an ex ante basis using a mix of judgment and econometric estimation. 

Estevadeordal (1999) pioneered such analysis, focusing on NAFTA RoO.13 In this 

type of approach, each rule or set of rules is codified depending on the type of 

criterion used to define RoO at the product level and a qualitatively ordered index 

is constructed based on a set of assumptions regarding the relative restrictiveness 

of alternative types of RoO – e.g., changes of tariff classification at different HS 

 

13 See also Estevadeordal and Suominen (2006; 2008). 
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levels of disaggregation. While a useful approach to quantify the potential effects 

of different RoO, it is not very helpful if the goal is assess the degree of similarity 

of different RoO for a given product. The key challenge here is to characterize and 

“map” different approaches and requirements into common and comparable categories 

at a useful level of disaggregation. If the classification is designed at too broad a 

level, limiting the coding to the main principles used to define origin, there is little 

value added since this will result in different sets of RoO being compared or lumped 

together on the basis of oversimplified assumptions that do not reflect the complexity 

and diversity of RoO. On the other hand, if the taxonomy is designed in a very 

detailed manner, the task of codification becomes very difficult to operationalize 

in a way that is useful. 

In practice any effort to characterize the similarity of different criteria and 

approaches to determine origin must include some element of expertise and thus 

subjective judgement. Crivelli and Inama (2017) undertake a detailed comparison 

between the HRO and a selection of recent PTAs. They do this at the HS sub- 

heading level (there are 6366 sub-headings in the HS classification), focusing on 

the applicable PSRO with the aim of identifying instances of convergence, partial 

convergence or divergence among: (i) the results of the HWP process as last updated 

(the draft HRO); (ii) the TPP and the US-Korea agreement as examples of the 

NAFTA model of RoO that are mainly based on CTC and regional value content 

criteria; and (iii) the CETA – the first instance of the European and North American 

models coming to confront each other – and the EU-South Korea trade agreement. 

In order to draw such a comparison a taxonomy is developed to compare each of 

the PSRO contained in the abovementioned PTAs, using the following categories: 

(a) totally or partially convergent; and (b) divergent. The first category is sub-

divided into three groups: (i) all rules of origin (the four PTAs and the HWP) are 

identical or similar in terms of stringency and drafting form; (ii) the majority of 

the RoO are identical or similar in terms of stringency and drafting form; and (iii) 

the RoO are identical or similar in terms of stringency but have a different drafting 

form. Divergence occurs if there is a difference in terms of stringency and drafting 

form, distinguishing between instances where the RoO are either more or less stringent 

than the equivalent HRO provisions. 
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Table 2. Comparison of 6-digit PRSO: HWP, CETA, US-Korea, EU Korea, and TPP 

Convergence/ 

Divergence 

categories 

Category description 

No. of 

tariff 

lines 

Share 
Average 

MFN 

Total QUAD imports 

from the world 

 (US$ million) 

1 Totally convergent 135 2% 1,52 641,546 

2 Partially convergent 1’287 20% 2,76 2298,623 

3 
Partially convergent in stringency;  

different form of drafting 
1’994 31% 3,15 1648,448 

4 
Divergent, more stringent compared 

with HRO (HWP) draft rules 
823 13% 5,49 960,754 

5 
Divergent, but less stringent than 

HRO (HWP) draft rules 
2‘127 33% 6,00 1,321,871 

Total   6‘366 100%   

Source: Crivelli and Inama (2017). 

 

Crivelli and Inama (2017) show that governments have been able to make progress 

at product specific level in adopting RoO that are similar. Their comparisons of 

the draft HRO that came out of the WTO Harmonization Work Programme (HWP) 

for non-preferential origin rules with the RoO in these recent PTAs suggests there 

has been progress in simplification and convergence at sectoral level, despite the 

unwillingness of some governments to embrace the full HRO package. They find 

there is evidence of movement towards convergence and simplification of RoO: 

53% of all tariff lines at six digit level show a degree of convergence (Table 2). If 

tariff lines where the PRSO in the covered PTAs differ from the HRO but are more 

liberal are added to this (33% of the total), some 85% of the PSRO taken together 

are ether convergent and/or liberal. These are preliminary results that need to be 

further refined and validated. Moreover, it should be recognized that this type of 

analysis is partial as the focus is only on PRSO and ignores other dimensions of 

RoO regimes such as cumulation or the level of de minimis thresholds. That said, 

their findings reveal that: 

 

▪ There are sectors where there is significant convergence for some product 

categories – e.g., chemicals (helping to explain why this was one of the sectors 

where there was an early harvest in the TTIP negotiations);  
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▪ Differences often relate more to “form” than substance – i.e. the way in which 

the RoO are drafted frequently differ across PTAs but this need not imply 

major differences in the degree of stringency of the RoO; and 

▪ For some sensitive sectors, e.g., clothing and fisheries, there is substantial 

divergence in RoO. 

 

The extent to which the PRSO are convergent/divergent is illustrated further in 

Tables 3 and 4. These tables provide examples of cases of convergence for some 

sectors, as well as continued areas of divergence. Since Asian countries have largely 

adopted the North American model in setting their product specific rules of origin 

the results of this research may be particularly relevant since the starting point shows 

already a certain degree of convergence on the adoption of a model based on similar 

calculation of ad valorem percentage and use of change of tariff classification criteria. 

The boldface text in Table 3 shows where there is significant convergence or 

equivalence among the agreements. To some extent recent progress towards convergence 

between preferential and non-preferential RoO and more generally simplification 

of RoO has been facilitated by the removal of MFN tariffs for products – e.g., 

because of the Information Technology Agreement (ITA) and analogous zero-for-

zero sectoral agreements for chemical products. However, there are also other 

sectors with positive MFN duties where convergence has been occurring. What is 

needed now is further research to validate the initial findings and narrow down the 

results and most of all a political momentum to trigger the change. The results 

presented here suggest that there is value in seeking to identify emerging “best 

practices” for sectors where there is convergence and to identify sectors where 

there is continued divergence. 
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Table 3. HRO, CETA, TPP, EU and US PTAs with South Korea: Signs of Convergence 

Example 1 

HS Code 

28.50 

Hydrides, nitrides, azides, silicides and borides, whether or not chemically defined, 

other than compounds which are also carbides of heading 28.49. 

HRO CTH 

CETA 

A change from any other subheading, or: 

A change from within any one of these subheadings, whether or not there is also a 

change from any other subheading, provided that the value of non-originating 

materials classified in the same subheading as the final product does not exceed 20 

per cent of the transaction value or ex-works price of the product. 

TPP A change to a good of heading 28.50 from any other heading. 

EU_KOR 

Manufacture from materials of any heading, except that of the product. 

However, materials of the same heading as the product may be used, provided that 

their total value does not exceed 20% of the ex-works price of the product 

US-KOR A change to heading 28.10 through 28.53 from any other heading. 

 

Example 2 

HS Code 
87.12 

Bicycles and other cycles (including delivery tricycles), not motorized 

HRO CTH, except from heading 87.14; or 35% value added rule 

CETA 

A change from any other heading, except from 87.14; or 

A change from heading 87.14, whether or not there is also a change from any other 

heading, provided that the value of non-originating materials of heading 87.14 does 

not exceed 50% of the transaction value or ex- works price of the product 

TPP 

A change to a good of heading 87.12 from any other heading, except from 

heading 87.14; or 

No change in tariff classification required for a good of heading 87.12, provided 

there is a regional value content of not less than: 

a) 35% under the build-up method; or 

b) 45% under the build-down method; or 

60 per cent under the focused value method taking into account only the non- 

originating materials of heading 87.12 and 87.14 

EU_KOR 
Manufacture in which the value of all the materials used does not exceed 45% of the 

ex-works price of the product 

US-KOR 

A change to heading 87.12 through 87.13 from any other heading, except from 

heading 87.14; or, provided that there is a regional value content of not less than:  

(a) 35 percent under the build-up method, or (b) 45 percent under the build-down method.  
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Table 4. HRO, CETA, TPP, EU and US PTAs with South Korea: Signs of Divergence 

Example 1 

HS Code 
16.04 

Prepared or preserved fish; caviar and caviar substitutes prepared from fish eggs. 

HRO CTH 

CETA A change from any other chapter, except from Chapter 3 

TPP A change to a good of heading 16.05 from any other chapter. 

EU_KOR 

Manufacture: 

- for animals of Chapter 1, and/or 

- in which all the materia1s of Chapter 3 used are wholly obtained 

US-KOR A change to heading 16.05 from any other chapter 

 

Example 2 

HS Code 
6203.42 

Men’s Cotton Pants 

HRO 
Change to goods of this split chapter provided that the goods are assembled in a 

single country in accordance with Chapter Note. 

CETA 

Weaving accompanied by making up (including cutting); or 

Making up preceded by printing accompanied by at least two preparatory or finishing 

operations (such as scouring, bleaching, mercerising, heat setting, raising, calendaring, 

shrink resistance processing, permanent finishing, decatising, impregnating, mending 

and hurling), provided that the value of the unprinted fabric used does not exceed 47.5 

per cent of the transaction value or ex-works price of the product. 

TPP 

A change to a good of heading 62.01 through 62.08 from any other chapter, except 

from heading 51.06 through 51.13,  

52.04 through 52.12 or 

54.01 through 54.02, subheading 5403.33 through 5403.39 or 

5403.42 through 5403.49, or 

heading 54.04 through 54.08, 55.08 through 55.16, 58.01 through 58.02 or 

60.01 through 60.06, provided the good is cut or knit to shape, or both, and sewn or 

otherwise assembled in the territory of one or more of the Parties. 

EU_KOR 

Weaving accompanied by making-up (including cutting) or 

Embroidering accompanied by making up (including cutting), provided that the value of the 

unembroidered fabric used does not exceed 40 % of the ex-works price of the product or 

Coating accompanied by making up (including cutting), provided that the value of the 

uncoated fabric used does not exceed 40% of the ex works price of the product or 

Making-up preceded by printing accompanied by at least two preparatory finishing 

operations (such as scouring, bleaching, mercerising, heat setting, raising, 

calendaring, shrink resistance processing, permanent finishing, decatising, 

impregnating, mending and hurling), provided that the value of the unprinted fabric 

used does not exceed 47.5% of the ex-works price of the product 
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Table 4. Continued 

Example 2 

US-KOR 

A change to subheading 6203.41 through 6203.49 from any other 4-20 chapter, except 

from heading 51.06 through 51.13, 52.04 through 52.12, 53.07 through 53.08, or 

53.10 through 53.11, 54.01 through 54.02, 

subheading 5403.33 through 5403.39, 5403.42 through heading 54.08, or 

heading 55.08 through 55.16, 58.01 through 58.02, or 

60.01 through 60.06, provided that the good is both cut and sewn or 

otherwise assembled in the territory of one or both of the Parties. 

 

 
V. MOVING FORWARD: PLURILATERAL COOPERATION ON 

RoO UNDER WTO AUSPICES? 

 
The experience with the HWP makes clear that a top down effort to harmonize 

nonpreferential RoO is very difficult, largely because of concerns by some countries 

that this will constrain their policy space. At the same time, it is important to recognize 

that at the technical level substantial progress was made on defining a set of harmonized 

RoO in the HWP. Moreover, “bottom up,” à la carte convergence is happening in 

significant segments of the preferential RoO landscape, as reflected in the RoO 

that are incorporated into recent PTAs and the progress that has been made in 

simplification of RoO for LDCs as part of duty-free, quota-free market access programs. 

This suggests that there is scope for proponents of simplification and harmonization 

of RoO to leverage the outcome of the HWP and the trend towards convergence of 

PSROs in PTAs through cooperation between subsets of interested countries. 

Cooperation on trade policy matters in the WTO generally has been driven by 

small-groups of countries with an interest is an issue. In this regard there is a similarity 

between PTAs – which are by definition initiatives that span only a limited number 

of countries – and the WTO, the major difference of course being that small group 

initiatives in the WTO are aimed at multilateral cooperation that spans all WTO 

members. However, this need not be the case – WTO members may conclude 

agreements among subsets of countries under the umbrella of the WTO that do not 

take the form of PTAs. There are two main mechanisms in the WTO for countries 

to form a “club” on an issue-specific agenda of common interest: conclusion of a 

Plurilateral Agreement (PA) under Article II.3 WTO, and so-called critical mass 

agreements (CMAs). CMAs are agreements in which negotiated disciplines apply 
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to only a subset of countries, but benefits are extended on a nondiscriminatory 

(MFN) basis. Examples of CMAs include initiatives such as the Information 

Technology Agreement (ITA) and other so-called “zero-for-zero” agreements in 

which a group of countries agree to eliminate tariffs for a specific set of products. 

CMAs are not limited to goods. They have also been negotiated for specific services 

sectors. Examples are the Agreement on Basic Telecommunications and the Agreement 

on Financial Services, both concluded under the auspices of the General Agreement 

on Trade in Services (GATS) (Hoekman and Kostecki, 2009). 

PAs differ from CMAs in that they may be applied on a discriminatory basis – 

that is, benefits need not be extended to non-signatories. There are currently two PAs 

incorporated into the WTO: the Agreement on Civil Aircraft and the Agreement 

on Government Procurement. Because PAs may be applied on a discriminatory 

basis, their incorporation into the WTO requires unanimity – all WTO members 

must agree that a subset of countries implement a PA. The constraint that PAs be 

adopted “exclusively by consensus”14 is a major hurdle to overcome, and explains 

why there are only two PAs, both of which were negotiated during the GATT years, 

long before the WTO entered into force. The rationale for the consensus rule is that 

it ensures that nonparticipants cannot be confronted with PAs that may negatively 

affect them even if they do not join them and, more generally, that all WTO members 

have a say on the salience and appropriateness of a given policy area being administered 

by the WTO secretariat (Lawrence, 2006). 

Hoekman and Mavroidis (2015a; 2015b; 2017) discuss the modalities of club-

based initiatives in the WTO. There are good reasons for attempting to do more via 

CMAs and PAs, given the increasing difficulty of concluding multilateral agreements 

– exemplified by the failure of the Doha Development Agenda to reach a successful 

conclusion and the current deadlock in the WTO. CMAs and PAs cannot reduce 

the welfare of any country, including those that decide not to join, because CMAs 

apply on an MFN basis and PAs must be approved by the WTO Membership as a 

whole. CMAs and PAs are more transparent than PTAs as they involve formal 

scheduling of commitments by signatories and regular reporting on activities to the 

WTO Membership as a whole. They imply less dispersion in rules and approaches 

– and thus transactions costs and trade diversion – than PTAs. Indeed, they offer a 

 

14 See Article X.9 of the Agreement Establishing the WTO. 
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way to multilateralize elements of what may be covered in PTAs. Multiple PTAs 

dealing with the same subject matter often do so in ways that imply that the rules 

of the game for firms differ depending on the PTA that applies for a given trade 

flow. RoO are one of the most obvious examples of a policy area that can lead to 

this result. 

There is no formal constraint on the ability of a club of WTO Members to pursue 

CMAs that involve deepening of disciplines on policies that are already subject to 

WTO rules, as long as they are willing to apply these on an MFN basis (Hoekman 

and Mavroidis, 2017). Nonpreferential RoO must apply on a MFN basis, suggesting 

that plurilateral cooperation initiatives in this area will have to take the form of a 

CMA. What might a plurilateral initiative focus on? Recent submissions to the CRO 

such as the informal proposals that were made by Switzerland in 2016 on transparency 

and certification could be the basis of a plurilateral effort for a club of countries to 

agree to adopt a common set of RoO that are showing convergence. One straightforward 

way to proceed that is unlikely to confront significant political constraints would be 

to start with a focus on zero-rated MFN products and agree to implement harmonized 

nonpreferential RoO for such goods. Given zero MFN rates, it should also be 

feasible to agree to a single RoO for such products, i.e., apply the same RoO to 

goods from any source, including those originating in PTA partner countries. 

Transparency remains a serious problem for firms and other stakeholders – the 

type of exercise undertaken by Crivelli and Inama (2017) discussed briefly above 

could be used as a starting point to identify at product-specific level where such 

convergence has taken place. Such an exercise could be extended to encompass all 

major PTAs and preferential market access programs under the GSP. A collaborative 

effort among interested countries to do so will in any event be a necessary condition 

for identifying where RoO are already very similar and thus equivalent in terms of 

underlying regulatory objectives and criteria. Where RoO are equivalent, there is 

scope to formally agree to accept (“recognize”) the RoO applied by any of the 

participating members of the club. 

CMAs can also be envisaged for cooperation on the administration of RoO, i.e. 

processes related to the documentary evidence required to demonstrate compliance 

with RoO that is often quoted by business as the most exasperating aspect of RoO. 

This falls under the heading of “certification” and is an area where the multilateral 

trading system has been conspicously absent. At present Chapter 2 of Annex K of the 

revised Kyoto Convention 2000 is the only existing multilateral text on administration 
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and certification of rules of origin. The administrative dimensions of RoO mostly apply 

across all products – there are seldom product-specific administrative requirements. 

When there are, they mostly apply at broad category levels (an example is textiles 

and apparel in certain US PTAs). In practice there are only a limited number of 

ways of administering RoO. The most used methodologies are: (i) certificate of origin 

on paper issued by certifying authorities with use of stamps and/or signatures; (ii) 

certificate or statement of origin issued by the exporter (with or without registration 

with certifying authorities); and (iii) a statement of origin issued by the importer. 

Overreliance by some customs administrations on out-dated forms of administering 

RoO based on documentary evidence – e.g., a certificate of origin, the exchange of 

seals and signatures of certifying officers, or non-manipulation certificates issued 

in the country of transit – can make administration of RoO into a non-tariff barrier. 

Shifting to a Customs-authorised exporter declaration of origin with retroactive 

checks and post-clearance recovery offers one model for reducing RoO-related 

administrative costs. The 2017 reform of the EU’s RoO for its GSP regime provides 

for listing registered exporters in a database administered by national customs 

agencies. Registered exporters will be given a number and may issue a declaration 

of origin. When this self-declaration is presented at an EU port of entry, customs 

will consult the joint database to ascertain whether the exporter has been registered 

and, if so, will grant preferential tariff rates. Verification of an exporter’s declaration 

and post-clearance recovery are part of this administrative method. This is an example 

of a reform in the administration of RoO that may facilitate trade. There are other 

options as well, such as the method employed by US Customs and Border Protection, 

which is based on importer declarations and disregards evidence provided by exporters 

or certificates of origin issued by third parties. Whatever method is used, reliance 

on certificates of origin and the exchange of seals and signatures should be a thing 

of the past. A CMA on certification among a set of countries interested in adopting 

a common approach to reducing the costs of administering RoO would reduce the 

heterogeneity of RoO regimes confronting international business. 

The level of ambition for plurilateral initiatives will depend on the specific interests 

and objectives of participating countries. For example, single transformation is arguably 

a good rule of thumb for drafting RoO in a world characterized by global value 

chain-based production. Given that this type of production involves firms specializing 

in specific tasks or activities, RoO that entail a need for more extensive value addition 

or transformation will undercut the ability of countries to engage in this type of 
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production and trade unless they are part of larger regional integration arrangements 

that permit cumulation for RoO purposes. This is not the case for many developing 

nations and the design of RoO therefore should reflect this reality. Traditional 

protectionist double or triple transformation requirements greatly impede participation 

in value chains. While it may be difficult to abolish such RoO for “sensitive sectors” 

– e.g., textiles and clothing for the US, certain processed agricultural products in 

the EU and Japan – progress on this front has proved possible in the context of 

implementing DFQF market access programs for LDCs and for many products PTAs 

have been moving to greater use of single transformation-based RoO criteria. 

Sceptics may argue that such a simple rule of thumb is unthinkable but the evidence 

from recent PTAs and developments in the administration of nonreciprocal preferences 

schemes suggests that efforts to bring together the relevant actors (firms, Customs 

and trade officials) can allow reforms to be agreed and implemented. Here again a 

plurilateral process could form the basis for such deliberations and help to define 

the potential substance of a CMA. 

 
VI. CONCLUDING REMARKS 

 
The nature of RoO – a rather technical and complex subject – is not one that 

attracts the interest of most trade policy officials and Ministers. Yet these same actors 

are prone to use RoO when convenient or expeditious to respond to protectionist 

lobbies. Business has been ambivalent on the issue of RoO. On the one hand they 

often complain about the complexity of RoO but on the other hand they do not 

push Governments to make the extra effort required to seek a multilateral solution. 

The focus instead has been on “easy fixes” in the context of PTAs, which are seen 

as more feasible and less costly than focusing on making progress under the WTO 

umbrella. An emphasis on PTAs may also reflect the evolving nature of international 

(regional) trade, as exemplified by the rising intensity of regional value or supply 

chains – which has led businesses to push negotiators and governments to simplify 

the RoO that apply in PTAs. 

Two of the largest trade powers, the EU and US, have made some progress 

towards simplification of RoO in their PTAs and preferential access programs for 

developing countries. There have been positive spillovers for trade integration 

agreements, including in the Asia-Pacific region (e.g., the TPP). The issue at stake 

for the global trading system is how to leverage these various positive developments 



26 Bernard Hoekman and Stefano Inama 

ⓒ Korea Institute for International Economic Policy 

and to cross fertilize (multilateralize) the simplifications and partial convergence 

in RoO that is reflected in recent PTAs. One path to do so is to break the wall that 

has separated preferential and nonpreferential RoO. In a number of sectors (e.g., 

chemicals) bridges spanning the preferential and nonpreferential RoO divide have 

already been built.  

Discussions in the WTO CRO aimed at greater harmonization and simplification 

of nonpreferential RoO have not been successful in generating an agreement to 

apply a set of common RoO. This should not preclude countries interested in pursuing 

these objectives from doing so in a concerted fashion through a plurilateral initiative 

on RoO. The WTO provides a framework for members to do so, and such initiatives 

have been pursued in the past to liberalize trade in specific types of goods or to 

agree on specific rules of the game for services sectors. At the 11th WTO Ministerial 

conference in Buenos Aires at the end of 2017 groups of countries agreed to explore 

the possibility of plurilateral cooperation in areas such as e-commerce, suggesting 

an interest and willingness to pursue cooperation on a plurilateral basis. The end result 

may be new CMAs. 

One area that would appear to lend itself well to such plurilateral cooperation are 

RoO, in part because of the nascent trends towards greater convergence in RoO 

observed in recent PTAs for some types of products and sectors. A necessary condition 

for determining where such cooperation is feasible and could be pursued is analysis 

of the type undertaken by Crivelli and Inama (2017). Further development and use 

of the taxonomies proposed in that paper to measure convergence in PRSO would 

help to identify where simplification and convergence has been taking place and thus 

where it may be possible to agree, on a plurilateral basis, that RoO are equivalent, 

thereby facilitating trade by lowering costs for international businesses and traders 

of the participating countries. 
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Using the indicators of economic policy uncertainty developed by Baker et al. (2016), 

this paper investigates the effects of the US economic policy uncertainty on the Korea 

economic uncertainty as well as Korea-US foreign exchange risk. The key findings are 

that: (i) the degree of spillovers of policy uncertainty from the US to Korea is considerable 

but not comparatively high; (ii) the US policy uncertainty plays a stronger and more 

consistent role in Korean currency risk than Korea policy uncertainty and other macro 

variables. It implies that the economic policy uncertainty in the US is an important 

contributor to Korea-US exchange rates.  

Keywords: Economic Policy Uncertainty, International Spillovers, Currency Risk, Implied 

Volatility, Korea Foreign Exchange Market 

JEL Classification: C1, F2, F3  

 

I. INTRODUCTION 

 

The Korean economy seems to react to news about what the US government or 

central bank have done or might do. For example, the move by the US to tighten 

its monetary policy in 2015 was considered as the biggest risk facing Korea’s 

economy in the second half of that year. More recently, Korean interest rates were 

expected to be raised in response to the increase of Federal fund rates, due to 

concerns over a possible foreign capital flight from Korea to the US by those 

seeking higher yields. These two cases show that economic policy uncertainty 

 

† School of Finance, Shanghai Lixin University of Accounting and Finance, 995 Shangchuan Road, 

Pudong New Ares, Shanghai, PROC. 

ID 

https://orcid.org/0000-0003-2827-1091
https://orcid.org/0000-0003-2827-1091


30 Seojin Lee 

ⓒ Korea Institute for International Economic Policy 

in the US might influence both Korea’s economic policy and foreign exchange 

market. 

Many articles have examined the impact of policy uncertainty on economic 

activities. Friedman (1968), Rodrik (1991), Hassett and Metcalf (1999), and Born 

and Pfeifer (2014) find negative effects of policy uncertainty on the economy. 

More recently, Baker, Bloom and Davis (2016) develop an economic policy 

uncertainty index (EPU, hereafter), based on text searching methods to measure 

economic policy uncertainty in various countries.1 Their EPU index has been 

widely used in recent studies. For example, Pastor and Veronesi (2012) develop a 

theoretical link between political uncertainty and stock market volatility and 

provide supportive evidence by using an EPU index. Gulen and Ion (2016) find 

that an EPU index has a negative impact on firm and industry level investment. 

Klößner and Sekkel (2014) estimate the spillovers of EPU indices for six major 

countries and find that spillovers contribute more than 25% of the dynamics of 

policy uncertainties in these countries. Colombo (2013) shows that US policy 

uncertainty shocks plays a more important role on the European aggregates than 

does Euro area policy uncertainty shock. In addition, Baker et al. (2016) demonstrate 

that policy uncertainty is associated with greater stock price volatility and reduced 

investment and employment in policy sensitive sectors.  

In this paper, using Baker, Bloom, and Davis’ (2016) EPU indices, we first 

investigate the relationship between policy uncertainty in the US and in Korea. Our 

main interests are (1) how much of the policy uncertainty spills over from other 

countries to Korea, and (2) whether the level of policy uncertainty spillovers from 

the US overwhelms that from any other country. To answer these questions, we 

employ as methodology proposed by Diebold and Yilmaz (2009, 2012, 2014), 

which enable us to measure the direction of uncertainty spillovers across countries. 

From this, we demonstrate that US is a net exporter (giver) of policy uncertainty, 

whereas Korea is a net importer (receiver). It indicates that US economic policy 

uncertainty mainly originates from domestic issues, while Korean uncertainty 

comes from other countries. However, contrary to expectations, the degree of 

 

1 Their earlier indices are based on a weighted average of a news-based measure of uncertainty and 

forecast disagreements among professional forecasters. However, to extend EPU measures over 

time and across countries, their new indices focus on a newspaper approach. 
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spillovers from US to Korea is not comparatively high. We can observe a rapid 

increase of spillovers from Germany to Korea during the Eurozone crisis period, 

spillovers from Japan with the beginning of the Japanese stimulus package in 

2014, and spillovers from the UK with the Brexit shock in 2016. Korean policy 

uncertainty is vulnerable to global policy uncertainty, but the main contributors 

vary substantially over time.  

Next, we examine the impacts of policy uncertainty on the Korean foreign 

exchange (FX) market. There are two reasons for choosing Korean-US exchange 

risk. First, many studies have found it difficult to link exchange rates with economic 

determinants since Meese and Rogoff (1983). It is meaningful to examine the driving 

source of exchange rates. Second, there are empirical studies which demonstrate 

the impact of policy uncertainties on stock volatility or stock price, but few that 

examine its impact on foreign exchange risk.2  

Considering at-the-money implied volatility,3  realized volatility, and carry trade 

returns as a gauge of Korean-US foreign exchange risk, we investigate the role of 

the US economic policy uncertainty in Korean-US exchange risk. Interestingly, 

EPUs in the US have a stronger impact in both implied volatility and realized 

volatility than Korean policy uncertainty itself, at short-time horizon of less than a 

year. Controlling for Regressand’s persistence and other macroeconomic variables, 

coefficients for an EPU in the US stay statistically significant with high explanatory 

power. This indicates that the market responds more to news about US policy 

uncertainty rather than Korean policy uncertainty, and hence it should be taken 

into account to explain movements in Korean-US exchange rates. One of our key 

findings is a relationship between policy uncertainty in the US and carry trade 

return (or currency excess return) in the Korean FX market. We find that US policy 

uncertainty predicts 3-month-ahead excess return for holding the Korean won, 

where excess return is negative and in the bottom quantiles. These results imply 

 

2 Kelly, Pastor and Veronesi (2016) show that political uncertainty is priced into the equity option 

market, and option price tend to be expensive when political events are involved. However, they 

do not find it in the FX market. 
3 At-the-money implied volatility is from currency option data. By construction, options are forward-

looking, and therefore convey information about market participants’ preferences or beliefs. Many 

studies, such as Lyons (1998), Grad (2010), Farhi et al. (2009), Beber et al. (2010), among others, 

use currency option data to explain foreign exchange risk.  
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that news on US policy uncertainty trigger to unwind the position, when investors 

have low tolerance. These findings consistently demonstrate that economic policy 

uncertainty in the US appears to be an important contributor to Korea currency 

markets.  

The remainder of the paper proceeds are follows. In section 2, we analyze the 

international spillovers of economic policy uncertainties. In particular, we focus 

on Korea and examine how much shocks originating from the US affect uncertainty 

in Korea. Section 3 investigates the impact of EPUs in US on Korea-US exchange 

risk, and shows our empirical results. Section 4 concludes.  

 

II. ECONOMIC POLICY UNCERTAINTY  

 

1. Data Description 

 

There has been long-standing interest in the impacts of uncertainty on economic 

activities, such as growth, investment, or asset prices. Since Bloom (2009), many 

studies have proposed measuring various kinds of uncertainty to investigate its 

effects on economic activities.4 Among others, Baker, Bloom, and Davis (2016) 

develop indices of policy-related economic uncertainty for the United States and 

for other major countries. Their Economic Policy Uncertainty (EPU) index is 

based on newspaper coverage frequency and shows a strong relationship with other 

measures of economic uncertainty, such as implied stock market volatility or the 

frequency with which the Federal Reserve System’s Beige Books mention policy 

uncertainty. 

Following these empirical studies, we use the monthly EPU index obtained from 

the Policy Uncertainty website.5  Our sample covers the period from January 1998 

to September 2016 for 5 countries: Germany, Japan, Korea, the United Kingdom 

and the United States. Summary statistics are presented in Table 1.  

 

4 See, for example, Born and Pfeifer (2014), Brogaard and Detzel (2015), Leduc and Liu (2015), and 

Bijsterbosch and Guerin (2013).  
5 See http://www.policyuncertainty.org. 



 Economic Policy Uncertainty in the US: Does It Matter for Korea? 33 

ⓒ 2018 East Asian Economic Review 

Table 1. Summary Statistics for the Policy Uncertainty Index 

 Germany Japan United Kingdom United States Korea 

A. Summary Statistics 

Mean 123.455 109.728 151.808 116.111 117.450 

S.D. 60.706 37.321 122.963 45.039 53.476 

Skewness 1.648 1.149 3.417 1.108 0.984 

Kurtosis 7.734 4.368 23.663 4.138 4.215 

AR (1) 0.616 0.748 0.839 0.690 0.679 

B. Correlation 

Germany 1.000     

Japan 0.422 1.000    

UK 0.699 0.415 1.000   

US 0.696 0.527 0.495 1.000  

Korea 0.594 0.338 0.510 0.715 1.000 

          C. Rejections: at 1% (***), 5% (**), and 10% (*) levels of H0: EPUi fails to cause EPUj 

Germany -  *** *  

Japan *** - ***  *** 

UK ***  -   

US *** *** * - ** 

Korea *** *** **  - 

Note: This table presents summary statistics for economic policy uncertainty index for each country. 

Data are monthly from 1998M01 to 2016M08. The Granger causality test are computed from 10-

order bivariate VARs. 

 

Panel A reports that the average level of policy uncertainty of United Kingdom 

is relatively higher, whereas that of Japan is relatively lower than the rest of the 

countries during sample period. The estimates of first-order autocorrelation 

coefficients indicate that policy uncertainties are not highly persistent for all 

countries. The correlation matrices for the EPU index in the different countries are 

presented in Panel B. As we expected, Korea has the highest correlation with the 

US, at 71.5%, and the lowest correlation with Japan, at 33.8% within sample period. 

Germany has the highest correlation with the United Kingdom, but is also highly 

correlated with uncertainty in the US. They demonstrate the significant co-

movement among policy uncertainty measures in the different countries. Figure 1 

plots the standardized uncertainty in each country. We can observe that the EPU is 
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relatively high from the 2008 Global financial crisis to the 2014 Eurozone crisis, 

and there is another spike in 2016 caused by the United Kingdom European Union 

member referendum. To investigate the causality among countries, we report the 

Granger causality tests including a constant and 10 lags of each variable. Panel C 

in Table 1 present that the EPU in the US Granger causes its counterpart in Korea, 

but not vice versa. To understand the international transmission of policy 

uncertainty from another country to Korea, we use the spillover measure proposed 

by Diebold and Yilmaz (2009) in the next section.  

 

Figure 1. Policy Uncertainty Indices 

   
 

   
 

   

Note: This figure shows the standardized spillover indices for the 5 countries in our sample. The sample 

starts in January 1998 and ends in December 2016. 
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2. Methodology: Diebold and Yilmaz (2009) Spillover Index 

 

Diebold and Yilmaz (2009, DY hereafter) initially developed a measure of 

spillovers in global equity market. In subsequent papers, they apply their 

methodology to investigate volatility spillovers across various asset markets (DY, 

2012), and stock return volatility connectedness across US financial institutions 

(DY, 2014). They show that their measure is closely related to other measures of 

network risk, such as CoVaR (Adrian and Brunnermeier, 2011) and the marginal 

expected shortfall (Acharya et al., 2010; Acharya et al., 2012). Klößner and Sekkel 

(2014) and Guimaraes-Filho and Hong (2016) use DY’s methodology to analyze 

the transmission of policy uncertainty shocks across major economies and the 

connectedness of the Asian equity market, respectively.  

The assumption of DY spillover is based on variance decomposition associated 

with an N-variable VAR (p) process, where 
1

p

t i t i t

i

x x 



   , where the error 

term is a vector of independently and identically distributed disturbances. This 

process can be written in Wold form 
0

t i t i

i

x A






  where i j i tA A  , where 

1,..,j p . In this paper, tx  is the vector of EPU indices of 5 countries, and the 

measure of spillovers is the fraction of the H-step-ahead forecast error of the EPU 

of county i that is due to shocks to the EPU for country j, for , 1,...,5i j  , such 

that i j . To avoid the order-dependent results driven by Cholesky factor 

orthogonalization, generalized vector autoregression6 (hereafter, generalized VAR) 

is employed, so that the estimated results are invariant to the ordering of the 

variables in the VAR framework.  

The H-step-ahead generalized forecast error variance decomposition (d i j
g (H)) 

is as follows: 

 

6 We refer readers to Koop et al. (1996) and Pesarana and Shin (1998) for more detailed discussions 

and references on this.  
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where 
i

e  is a selection vector with one for the i  th element and zeros elsewhere, 

  is the covariance matrix for error vector in the VAR, and jj
  is the j  th diagonal 

element of  . Note that the sum of the forecast error variance contributions can 

differ from one, since the shocks are allowed to be correlated in the generalized 

VAR framework. DY (2012) normalized the forecast error variance decomposition 

by using their row sum as below:  
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One of the advantages of DY’s methodology is that we can estimate pairwise 

directional spillovers very easily. First, the directional spillovers from all other 

countries to country i  are defined as: 
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Similarly, directional spillovers to all other countries from country i are then  
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Then, 
from

KR
d  quantifies the degree of the spillovers from other countries to Korea. 

Conversely, 
o

KR

td  quantifies the degree of the policy uncertainty spillover from 

Korea to other countries.  

To calculate the total amount of spillovers across countries, the index for total 

spillovers is defined as below: 
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, 1
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   (5) 

 

Instead of assuming fixed-parameters during whole sample period, DY (2009, 

2012, 2014) and subsequent papers (i.e., Klößner and Sekkel, 2014; Guimaraes-

Filho and Hong, 2016) allow the parameter to change over time by using a rolling-

window estimation.  

 

3. International Spillovers of the Policy Uncertainty across Countries 

 

Our results are based on a VAR with 3 lags and a 10-month horizon, as well as 

a window size of 60 months.7 Figure 2 presents the dynamics of the total spillover 

index across countries from December 2002 to September 2016. We can see that 

the amount of economic policy uncertainty spillovers across countries varies 

substantially over time. The aggregate level of spillovers from policy uncertainty 

decreases sharply in early 2008 and spikes to its highest during the global financial 

crisis of 2008. Then, total spillovers across countries remain at a relatively higher 

level until the end of great recession in 2012. We can observe another sharp 

increase in mid-2016, corresponding to the UK referendum to leave the EU. As 

expected, countries give and receive more economic policy uncertainty when 

influential economic or policy events are experienced.  

 

7 Klößner and Sekkel (2014) apply DY methodology by using a VAR (3) model with a rolling 

window of 60 months. As Diebold and Yilmaz (2014) pointed out, total spillovers are robust to the 

window size, forecast horizons, and ordering of VAR system.  



38 Seojin Lee 

ⓒ Korea Institute for International Economic Policy 

Figure 2. Aggregate Dynamic Spillovers 

 
Note: This figure shows the aggregate dynamic spillovers estimated with a rolling window of 60 months. 

 

Figure 3 displays the directional spillovers of policy uncertainty in each country. 

The solid line indicates how much one country receives policy uncertainty shocks 

from other countries, while the dotted line indicates how much each country gives 

its policy uncertainty shock to remaining countries. When giving is higher than 

receiving, it implies that shocks are transmitted from that country to remaining 

countries. Based on this information, we can see that the US is a net exporter of 

policy uncertainty shocks most of the time, while Korea is a net importer. This 

indicates that US policy uncertainty typically originates from domestic issues, 

while Korea uncertainty usually comes from global policy uncertainty. We should 

note that from the 2008 global financial crisis to 2012, economic policy uncertainty 

in Korea was idiosyncratic, since the gap between spillover from other countries 

and spillover to other countries was very small.  
 

Figure 3. Total from and Total to Dynamic Spillovers 
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Figure 3. Continued 

 
 

 
Note: This figures shows the average Total from and Total to dynamic spillovers for all countries 

estimated with a rolling window of 60 months. The difference between the two lines represents 

the net spillovers.  

 

We now focus on the degree of spillovers from uncertainty in each of the 

countries to uncertainty in Korea more specifically. In Figure 4, we plot the 

proportion of directional spillover from each of the four countries to Korea. There 

is time variation in spillovers from Germany, Japan, and the UK to Korea. From 

the beginning of the Eurozone crisis 2012, policy uncertainty shock originating in 

Germany had greater impact in Korea. In 2013, we can see that Japanese 

quantitative easing and its monetary and fiscal policy led to higher spillovers to 

Korea. Among the four countries, the US shows a relatively constant degree of 

spillover to Korea over time. Contrary to our expectations, however, policy 

uncertainty spillovers from the US to Korea is not comparatively high. With this 

exercise, we can see that policy uncertainty in Korea is greatly affected by major 

countries’ uncertainties, but the main contributor is time-variant.  
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Figure 4. The Proportion of Directional Spillovers: To Korea 

   
 

   

Note: This figure illustrates the proportion of directional spillover from each of the four countries to 

Korea. The sum of the proportion of four countries at each point of time equals to one. 
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1. Implied Volatility, Realized Volatility, and Economic Policy Uncertainty 

 

Option prices of the underlying asset are known to incorporate market beliefs 

about the probability of future payoffs. Different from other stock or commodity 

options, currency option prices are quoted in a combination of call and put options. 

Among others, at-the-money (ATM) implied volatility is the most liquid structure 

and is commonly used as a proxy for the expectation of future volatility.8   To 

examine the impact of policy uncertainty in the US on implied volatility of the 

Korean FX market, we regress the following equation.  

 

 , 1 , 2 , 1, 1
,

t T us t kr t IV t T t
IV a b EPU b EPU b IV e

 
       (6) 

 

where ,t T
IV  is the implied volatility of ATM options at time t  with maturity T , and 

,us t
EPU  and ,kr t

EPU  are the economic policy uncertainties in the US and in Korea, 

respectively.  

  

Table 2. Summary Statistics for Implied Volatility and Realized Volatility 

 1-month 3-month 6-month 12-month 

ATM 
Mean 10.147 10.214 10.400 10.766 

Std. 6.976 5.985 5.470 5.189 

RV 
Mean 8.529 7.114 8.191 8.813 

Std. 6.939 5.544 5.830 5.703 

Observations 175 175 168 168 

Note: This table presents the summary statistics for the at-the-money implied volatility (ATM) and the 

realized volatility (RV). The data are sampled at a monthly frequency from September 2002 to 

November 2016.  

 

Following Beber et al. (2010), we include the lagged implied volatility to 

prevent 
1

b and 
2

b  from simply capturing the effect of persistent shock in the 

 

8 See Beber et al. (2010) and Della Corte et al. (2016) 
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implied volatility. To allow the asymmetric response of an investor on policy 

uncertainty, EPU of each country is inserted into the regression separately.  

Table 3 presents the results of the estimating equation (6). A statistically 

significant and high level of 
IV

b  suggests that the implied volatility of KRW/USD 

is highly persistent. Our main result, estimated 
1

b  implies that the EPU of the US 

is significantly important in explaining the implied volatility of Korea-US 

exchange rates up to a year, with quantitatively significant effect. In contrast, 

insignifican 
2

b  demonstrates that the Korean EPU does not explain the implied 

volatility of KRW/USD at all horizons. This result reflects the fact that investors 

in the FX market anticipate more uncertainties in future Korea-US exchange rates 

in response to the news on US policy uncertainties rather than the news on Korea 

policy uncertainties. It can be a supportive evidence of the common belief such as 

the market reacts more seriously and strongly to US economy than to Korea. The 

effects of uncertainty in the US do, however, decline as the forecast horizon 

increases. It can be interpreted as current news regarding policy uncertainty in the 

US having a declining effect on the investors’ long-run expectations.  

One might argue that estimated results are spurious because of omitted variables 

in equation (6). Consider the case when the macro determinant is directly linked 

to the implied volatility, whereas EPUs have no direct relationship with implied 

volatility. Under these constraints, estimated coefficients 
1

b and 
2

b could simply 

pick up the correlation between EPUs and omitted variable, rather than capturing 

the linkage between EPUs and dependent variable correctly. To take into account 

this problem, we include the several macro fundamentals suggested by theory, such 

as capital flows, the conditional volatility of output growth differentials, and the 

conditional volatility of inflation differentials as possible omitted regressors in the 

equation (6).9  

To estimate the volatility of relative level of macro fundamentals between two 

countries, we use the methodology proposed by Schwert (1989). In particular, Beber 

 

9 In the term structure model, the conditional variance of the depreciation rate can be expressed in 

terms of the conditional variance of the difference between the logarithms of the two country’s 

stochastic discount factors (Backus, Foresi, and Telmer, 2001). 
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et al. (2010) estimate the monthly volatility by using 12th-order autoregression and 

including seasonal dummies as follows:  

 

  

12 12

1 1

,
t j jt i t i t

j i

R D R  


 

      (7) 

 

In this paper, 
t

R  is first difference of the log of monthly industrial production 

differentials and that of monthly consumer price index differentials, and ij
D  is the 

dummy variable which captures the different monthly returns. With the generated 

residuals, we can estimate the conditional standard deviation of 
t

R , given the 

information up the time t as below:  

 

 

12 12

1 1

ˆ ˆ| | | | ,
t j jt i t i t

j i

D u   


 

       (8) 

 

Then, we re-estimate the equation (6) including the current macroeconomic 

fundamentals as below:  

 

 
, 1 , 2 , 1. 1

,ˆ ˆ| | | |

t T us t kr t IV t T

ydiff pdiff

Ydiff t Pd tK t iff t

IV a b EPU b EPU b IV

b b eK b  

 



   

  
  (9) 

 

where 
t

K  is capital flows obtained from capital and financial account of Korea, 

and ˆ| |ydiff

t
  and ˆ| |pdiff

t
  are the volatility of output growth differentials and that 

of inflation differentials, respectively. 

Table 3 addresses the relative importance of policy uncertainty and other macro 

determinants. We can see that when jointly including policy uncertainty and macro 

variables, 
1

b  remains significant with similar magnitude, whereas other coefficients 
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are insignificant in this joint specification at any horizon. Moreover, explanatory 

power, measured by R2 values, seems to be unchanged or marginally increases.10 

 

Table 3. Implied Volatility and Economic Policy Uncertainty 

KRW/USD 1-month 3 month 6 month 12 month 

No Economic Fundamentals 

1
b  1.232* 0.824* 0.721* 0.757** 

2
b  0.683 0.627 0.542 0.500 

IV
b  0.877*** 0.902*** 0.912*** 0.910*** 

Adj. R2 0.858 0.900 0.917 0.924 

With Economic Fundamentals 

1
b

 1.281* 0.926* 0.841** 0.897** 

2
b

 0.570 0.507 0.436 0.400 

K
b

 -0.046 -0.023 -0.010 -0.008 

Ydiff
b

 -0.622* -0.325 -0.127 0.004 

Pdiff
b

 2.010 2.677 2.588 2.346 

IV
b

 0.905*** 0.914*** 0.911*** 0.902*** 

Adj.R2 0.859 0.901 0.917 0.924 

Note: This table shows the results of estimating the following regression:  

, 1 , 2 , 1. 1
ˆ ˆ| | | | ,ydiff pdiff

t T us t kr t IV t T Ydiff t Pdiff t tK t
IV a b EPU b EPU b IV b b eK b  

 
         

where  ,t T
IV is the at-the-money implied volatility on day t  with maturity T , ,us t

EPU  and ,kr t
EPU  is the 

economic policy uncertainty in US and Korea, respectively. As additional macroeconomic 

conditions, we include the net capital flows of Korea (
t

K ), volatility of output growth differentials 

( ˆ| |ydiff

t
 ) and volatility of inflation differentials ( ˆ| |pdiff

t
 ). The data is monthly from September 

2002 to November 2016. ***, **, and * denote the statistical significance at the 1%, 5%, and 10% 

level, respectively.  

 

As an another robust check, we re-estimate equation (6) in the form of predictive 

regression. To avoid the endogeneity caused by contemporaneous regressors and 

regressand, we use current economic policy uncertainties and economic volatility 

 

10 Instead of volatility of relative value of economic variables between two countries, volatility of 

each country’s inflation and output growth are inserted into the regression as the robustness check. 

The estimated results appear largely robust for alternative measure of macroeconomic uncertainties. 
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to predict the h-month-ahead implied volatility of KRW/USD. As shown in Table 

4, estimated results are very similar to the previous ones. US policy uncertainty 

significantly predicts ATM implied volatility for all horizons, and it holds when 

the current macro fundamentals are included.  

 

Table 4. Forecasting Implied Volatility with Economic Policy Uncertainty 

KRW/USD 1-month 3 month 6 month 12 month 

No Economic Fundamentals 

1
b  1.849*** 1.432*** 1.218*** 1.116*** 

2
b  -0.294 -0.216 -0.090 -0.017 

IV
b  0.880*** 0.905*** 0.912*** 0.911*** 

Adj.R2 0.855 0.898 0.916 0.921 

With Economic Fundamentals 

1
b  1.816*** 1.403*** 1.223*** 1.134*** 

2
b  -0.219 -0.186 -0.087 -0.012 

K
b  -0.114** -0.075* -0.053 -0.036 

Ydiff
b  -0.042 -0.096 -0.048 0.044 

Pdiff
b  -5.373 -3.195 -1.790 -1.331 

IV
b  0.891*** 0.919*** 0.921*** 0.913*** 

Adj.R2 0.857 0.900 0.916 0.921 

Note: This table shows the results of estimating the following regression: 

1, 1 1 , 2 , .
ˆ ˆ| | | | ,ydiff pdiff

t T us t kr t IV t T Ydiff t Pdiff t tK t
IV a b EPU b EPU b IV b eK b b 

 
         

where ,t T
IV  is the at-the-money implied volatility on day t with maturity T , ,us t

EPU and ,kr t
EPU  is 

the economic policy uncertainty in US and Korea, respectively As additional macroeconomic conditions, 

we include the net capital flows of Korea (
t

K ), volatility of output growth differentials ( ˆ| |ydiff

t
 ) and 

volatility of inflation differentials ( ˆ| |pdiff

t
 ). The data is monthly from September 2002 to November 2016. 

***, **, and * denote the statistical significance at the 1%, 5%, and 10% level, respectively. 

 

Additionally, we examine the impact of US policy uncertainty on realized 

volatility of KRW/USD. Following Andersen et al. (2003), we calculated the 

realized volatility as 2

,

0

252
t t i

i

RV r









  , where 
t

r is the daily log return on the 
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exchange rate. The regressions for testing the relationship between realized 

volatility and EPU in the US are as follows:  

 

 
, , , 1,

,ˆ ˆ| | | |

t us us t kr kr t RV t

ydiff pdiff

Ydiff t Pdiff t tK t

RV a b EPU b EPU b RV

b K b b e

 

 

   

  
  (10) 

 

Table 5. Realized Volatility and Economic Policy Uncertainty 

KRW/USD 1-month 3 month 6 month 12 month 

No Economic Fundamentals 

1
b  3.272*** 1.452* 0.900* 0.957*** 

2
b  0.530 0.626 0.440 0.041 

IV
b  0.577*** 0.769*** 0.905*** 0.952*** 

Adj.R2 0.458 0.681 0.876 0.935 

With Economic Fundamentals 

1
b  3.695*** 1.502* 0.859 1.072*** 

2
b  0.272 0.592 0.458 0.009 

K
b  -0.120 -0.092 -0.061 -0.049 

Ydiff
b  0.442 -0.667* -0.348 0.329* 

Pdiff
b  2.080 -0.398 -1.493 -0.853 

RV
b  0.554*** 0.805*** 0.932*** 0.931*** 

Adj.R2 0.455 0.684 0.876 0.936 

Note: This table shows the results of estimating the following regression: 

, , , 1,
ˆ ,ˆ| | | |ydiff pdiff

t us us t kr kr t RV t Ydiff t Pdit ff tK tRV a b EPU b EPU b RV b K b b e           

where 
,tRV 
 is the realized volatility at time t, ,us t

EPU and ,kr t
EPU is the economic policy 

uncertainty in US and Korea, respectively. As additional macroeconomic conditions, we 

include the net capital flows of Korea (
t

K ), volatility of output growth differentials ( ˆ| |ydiff

t
 ) 

and volatility of inflation differentials ( ˆ| |pdiff

t
 ). The data is monthly from September 2002 

to November 2016. ***, **, and * denote the statistical significance at the 1%, 5%, and 10% 

level, respectively. 

 

Table 5 reports the results of estimating equations (10). The upper panel shows 

the case where no economic fundamentals, and the bottom panel is the case where 

additional economic fundamentals are involved. For both cases, realized volatility 
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is strongly correlated with policy uncertainty originating from the US rather than 

from Korea. Realized volatility is less persistent for the short horizon, and it makes 

R2 values obtained in regression (10) much lower than R2 values from the 

regression with implied volatility as the independent variable. The magnitude of 

estimated b1 is even larger than that of b1 in Table 3. It demonstrates that policy 

uncertainty in the US affects both implied volatility and realized volatility, but has 

greater impact on the latter.  

This series of empirical exercises confirms that economic policy uncertainty in 

the US is an important driver of Korea-US exchange rate uncertainties. These 

findings hold for different horizons and different specifications, suggesting the 

importance of considering economic policy uncertainty in explaining the Korean 

currency risk beyond other macro variables. 

 

2. Currency Excess Returns and Economic Policy Uncertainty 

 

In the previous section, we see that second moments of the Korean exchange 

rate can be explained by policy uncertainty in the US. Now, we examine the effect 

of policy uncertainty in the US on the risk premium in the Korean won.  

We first visualize the relationship between policy uncertainty and excess return 

for holding the Korean won. We divide the sample into two subsamples depending 

on the value of EPU in each country, with the lower EPUs in one and the higher in 

the other. Then, annualized percentage mean excess returns from each subsample 

are calculated and displayed in Figure 5. This figure shows that investors receive 

a negative excess return for holding the Korean won when policy uncertainty in 

the US or Korea is high, whereas investors earn a high positive excess return when 

the policy uncertainties are low. While this practice is simple, it clearly shows the 

relationship between economic policy uncertainty and excess return for the Korean 

won. Times of high economic policy uncertainty are those when investments in the 

Korea won by borrowing USD perform poorly. Moreover, we should note that 

interest rate differentials are larger when EPUs are high, but the total return (i.e., 

the excess return for holding the Korean won) is negative. This means when policy 

uncertainty is high, a relatively high interest rate in Korea is not sufficient to 

prevent investors from unwinding their positions, which accelerates the depreciation 

of the Korean won.  
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Figure 5. Carry Trade Returns Conditional on the EPU 

 

Note: This plot shows average total carry trade returns when economic policy uncertainty is low or 

high. For all measures, low (high) is bottom (top) quartile. 

 

We then test the relationship between excess returns in holding the Korean won 

and economic policy uncertainty in the US. Della Corte et al. (2016) discover that 

volatility risk premia have predictive ability for currency excess returns, and 

volatility risk premia are not highly correlated with EPU indices. Thus, we include 

the volatility risk premium as an additional regressor to prevent a potential omitted 

variable problem. Also, Beber et al. (2010) use a similar regression model to 

investigate the role of the dispersion of beliefs on carry trade. We, therefore, adjust 

their equation by replacing dispersion of beliefs with economic policy uncertainty 

indices as below:  

 

   3 1 , 2 , 3 , 3 4 , 3 , 3 ,t US t KR t t t t t t trx EPU EPU IV VRP e               (11) 

 

where excess return for holding Korean won is calculated as 
3

3 3t t t
rx s f

 
 , 

where 
3

t
f  is 3-month forward rates at time t, and , 3t t

VRP
  is the volatility risk 

premium defined as , , ,t T t T t
VRP IV RV


  . Estimated results in Table 6, however, 

do not match to our intuition derived from Figure 5. We cannot find a significant 

relationship between EPU and carry trade returns in the regression. The coefficient 

Low_US High_US Low_KR High_KR

Excess Return Forward Premium
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of volatility risk premium is highly significant, but no coefficients for EPUs are 

significantly different from zero.  

We perform additional empirical work to test if the EPU has an impact on the 

risk premium based on the level of risk tolerance. The logic is that investors 

infrequently revise their tolerance in response to news on the EPU in the US, but 

when they do revise, they unwind their positions and an exchange rate correction 

occurs. To test this situation, we divide the sample according to the level of risk 

tolerance. We use the sign of lagged performance of the currency returns11 to 

isolate low tolerance, considering that the decrease in risk tolerance is known to 

be larger when investors have positive lagged returns.  

 

Table 6. Currency Excess Returns and Economic Policy Uncertainty 

Panel A 

1
b  0.000   0.000 

2
b  0.001   0.001 

3
b   0.001  0.000 

4
b    0.006*** 0.006*** 

R2 0.009 0.007 0.105 0.116 

Panel B 

 Carry>0 Carry<0 

1
b  -0.028** 0.051 

2
b  0.016 -0.017 

3
b  -0.001 -0.001 

4
b  0.006** 0.007*** 

R2 0.121 0.175 

Note: Panel A shows the results of estimating the following regression: 

3 0 1 , 2 , 3 , 3 4 , 3t us t kr t t t t t t
RX b b EPU b EPU b IV bVRP e

  
       

where 
1t

RX


is the excess return for investing in Korea, ,us t
EPU and ,kr t

EPU  is economic policy 

uncertainty in US and Korea, respectively. , 3t t
IV

 is 3-month-ahead at-the-money implied volatility at 

time t, and 
, 3t t

VRP


 is the volatility risk premium with 3-month horizon. Panel B displays estimates of 

the same specification of Panel A, conditioning on carry trade returns of the previous period being 

positive or negative. The data is monthly from September 2002 to November 2016. ***, **, and * denote 

the statistical significance at the 1%, 5%, and 10% level, respectively. 

 

11 See Brunnermeier et al. (2008) and Beber et al. (2010) for more detailed discussions. 
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Panel B in Table 6 shows the results from equation (12) conditional on risk 

tolerance. When lagged returns are positive, which represents the cases with low 

levels of risk tolerance, the impacts of economic policy uncertainty in the US on 

excess returns for investing in Korea are statistically significant. In contrast, when 

carry returns are negative, the significant relationship between EPU in the US and 

carry returns disappears. This result suggests that EPUs in the US are important 

determinants of risk tolerance and thus have a large impact on the excess return for 

holding the Korean won in certain situations.12  

We extend this analysis by using a quantile regression model. Whereas the OLS 

regression estimates the approximation of the conditional mean of the dependent 

variable given predictors, the quantile regression investigates the predictive ability 

of predictors for the entire distribution of the dependent variable. Thus, it enables 

us to get a more complete picture of the predictive ability of the EPU for currency 

excess returns. In particular, we see that policy uncertainty plays a different role in 

periods of low risk tolerance, which the linear regression approach fails to capture. 

The theoretical model proposed by Pastor and Veronesi (2012) and empirical 

evidence suggested by Kelly et al. (2016), as well as our trial for high liquidity 

problems, all consistently demonstrate that asset prices and their risk premia 

respond to policy uncertainty asymmetrically. Hence, we estimate the relationship 

between the EPU in the US and carry trade returns using a quantile regression 

approach as below:  

 

  1, , 2, , 3, , 3 2, , 3 ,( | .) ,rx

US t KR t t t t t tQ EPU EPU IV VRP e                  (12) 

 

where Qrx (τ|.) is the τth quantile of excess returns given information available at 

time t. Table 7 reports the results from the quantile regression. Our finding is that 

policy uncertainty in US has significant predictive ability for carry trade returns 

for the Korean won at lower quantiles, while this predictive ability disappears at 

the median or upper quantiles. When it comes to severe loss in carry trade (i.e., 

 

12 Brunnermeier et al. (2008) consider the high TED spread as low tolerance situation due to a lack 

of funding liquidity. However, the correlation between the high TED spread (10% top quantile) 

and US EPU is nearly one. Thus, in this paper, the TED spread is not employed as a conditioning 

variable because it can result in biased estimate.  
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bottom 20% quantile), the increase of the EPU in the US predicts greater losses, 

while a high EPU in Korea predicts recovery for investors. These results are in line 

with the previous exercise with the subsample depending on the risk tolerance. 

Results from the quantile regression confirm that the EPU in the US enters the 

pricing kernel and is priced in the currency excess return for holding the Korean 

won.  

 

Table 7. Quantile Regression for the Currency Excess Returns 

  1
b  

2
b  

3
b  

4
b  

0.1 -0.036* 0.034*** -0.003 0.003 

0.2 -0.039** 0.025*** 0.000 0.004** 

0.3 -0.024 0.013 0.000 0.005*** 

0.4 -0.004 0.007 0.000 0.005*** 

0.5 -0.006 0.001 0.000 0.005*** 

0.6 0.000 -0.004 0.000 0.006*** 

0.7 -0.002 -0.001 0.000 0.006*** 

0.8 0.012 0.001 -0.001 0.007*** 

0.9 0.008 -0.004 0.000 0.008*** 

Note: This table shows the results of quantile regression estimates the following regression: 

     
0, 1, , 2, , 3, , 3 4, , 3 ,

( | .)rx

us t kr t t t t t t
Q b b EPU b EPU b IV b VRP e

     


 
       

where ( | .)rxQ   is the 
th quantile of excess currency returns conditional on the regressors,

,us t
EPU and ,kr t

EPU is economic policy uncertainty in US and Korea, respectively. , 3t t
IV

  is 3- 

month-ahead at-the-money implied volatility at time t, and 
, 3t t

VRP


is the volatility risk premium 

with 3-month horizon. ***, **, and * denote the statistical significance at the 1%, 5%, and 10% 

level, respectively 

 

A possible explanation for the asymmetric response to US EPU and Korea EPU 

can be given based on the results of directional spillovers in previous section. We 

show that US policy uncertainty typically originates from domestic issues, while 

Korea policy uncertainty usually comes from other countries’ issue. In this regards, 

investors might put more weight on the importance of US policy uncertainty than 

that of Korean policy uncertainty, since the behavior of Korea EPU is expected to 

be following the movements of US EPU. Note that it is one of the possible 

explanation and more work is needed to improve our understanding of mechanism 
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through which asymmetric response of market on policy uncertainties in two 

countries.  

 

IV. CONCLUSION 

 

In this paper, we analyze the impact of policy uncertainty in the US on policy 

uncertainty in Korea as well as on KRW/USD exchange risk. Using Baker et al.’s 

(2016) Economic Policy Uncertainty Index, we obtain two important results. First, 

we show that the degree of spillovers of policy uncertainty from the US to Korea 

is not great, and is like the degree of spillover from other countries. But the main 

difference is that spillovers from other countries (i.e., Japan, Germany, and UK) 

vary over time, whereas spillovers from the US remain at a constant level during 

the sample period. Second, we show that economic policy uncertainty in the US is 

a risk factor for the Korea FX market. Our findings demonstrate that US uncertainty 

should be considered as a risk measure for the foreign exchange market more so 

than Korea policy uncertainty and current fundamentals. This empirical finding 

can be useful for practitioners and policy makers, who are interested in forecasting 

exchange rate under the circumstance in which exchange rate determinants are still 

elusive. Additionally, the monitoring the behavior of US policy uncertainty could 

provide helpful information for the policy decision, such as stabilizing short-run 

Korea-US exchange rates.  
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The substantial slowdown of economic growth since the global financial crisis of 2008-

2009 is rekindling debate on whether developing Asia should use fiscal expansion to boost 

aggregate demand. A key factor in the debate is the effectiveness of countercyclical fiscal 

policy in the region. The global crisis, as well as the fiscal stimulus packages implemented 

by developing Asian countries at that time, give some clues to this important issue. The 

region weathered the global crisis well and experienced a robust V-shaped recovery. 

According to conventional wisdom, the fiscal stimulus packages put in place by Asian 

governments played a key role in the region’s recovery. The central objective of this paper 

is to empirically test this wisdom by using cross-country panel data. Our main finding is 

that the stimulus has had a limited but positive impact on developing Asia’s output during 

the global crisis. This lends some support to the notion that countercyclical fiscal policy can 

help the region cope with severe external shocks. The broader, more fundamental 

implication for regional policymakers is that the region’s long-standing commitment to 

fiscal discipline can yield significant benefits beyond macroeconomic stability. An important 

consequence of this commitment – relatively healthy fiscal balance sheets – enabled the 

region’s governments to quickly and decisively embark upon fiscal stimulus programs. 

Keywords: Fiscal Stimulus, Fiscal Policy, Countercyclical Stabilization, Global Crisis, 

Developing Asia 

JEL Classification: E62, E63, E32 

 

I. INTRODUCTION 

 

The substantial slowdown of economic growth since the global financial crisis 

of 2008-2009 is rekindling debate on whether developing Asia should use fiscal 

expansion to boost aggregate demand. A key factor in the debate is whether 
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countercyclical fiscal policy is effective or not in boosting demand in the region. 

Due to a history of fiscal prudence, episodes of concerted fiscal activism in the 

region have been few and far in between. However, very recently, during the global 

financial and economic crisis of 2008-2009, governments throughout the region 

pursued fiscal expansion to stave off a collapse of aggregate demand. According 

to conventional wisdom, the region-wide fiscal stimulus was a key factor behind 

the region’s resilience and robust recovery from that crisis. Empirical evidence 

which confirms this conventional wisdom would strengthen the case for fiscal 

activism in the face of external shocks such as the euro crisis. 

Despite the pronounced initial impact of the global crisis on exports and output, 

most evident in the 4th quarter of 2008 and 1st quarter of 2009, the Asia and the 

Pacific region has staged a remarkable V-shaped recovery. In the aftermath of the 

crisis, the region has far outperformed not only the advanced economies but also 

other parts of the developing world. What is all the more striking about the region’s 

strong post-crisis performance is that it has taken place despite the fragile state of 

the US, EU and Japan. The key to developing Asia’s surprisingly robust recovery is 

widely believed to be the sizable and effective fiscal stimulus measures implemented 

by the region’s governments. Governments across the region aggressively boosted 

public spending and cut taxes in the face of weak exports and private domestic 

demand, and these measures are widely believed to have propped up aggregate 

demand and growth, thus laying the foundation for recovery. 

Although the global crisis has rekindled developing Asia’s interest in countercyclical 

fiscal policy, economists are deeply divided about the effectiveness of fiscal policy 

as a tool for countercyclical output stabilization. Interest in fiscal effectiveness has 

intensified as a result of heightened fiscal activism around the world during the 

global crisis. The flurry of recent studies include Baldacci, Gupta and Mulas-

Granados (2009), Christiano, Eichenbaum and Rebelo (2011), Hall (2009), Romer 

and Bernstein (2009), OECD (2009), Cwik and Wieland (2009), Spilimbergo, 

Symansky, Blanchard and Cottarelli (2008), Horton, Kumar and Mauro (2009), 

Ilzetzki, Mendoza and Vegh (2013), Cogan, Cwik, Taylor and Wieland (2009), 

Feldstein (2009) and Auerbach and Gale (2009). The effectiveness of countercyclical 

fiscal policy depends on the extent to which fiscal expansion crowds out private 

investment and consumption. Different studies have produced a wide range of 

estimates about the size of the multiplier effect of the fiscal stimulus. 
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The central objective of this paper is to empirically test the conventional wisdom 

that the fiscal stimulus measures implemented by developing Asia’s governments 

played a key role in the region’s rapid, robust V-shaped recovery from the global 

crisis. Up to now, this conventional wisdom has been mostly accepted at face value with 

very little supportive evidence. Most existing empirical studies of fiscal effectiveness 

during the global crisis look primarily at evidence from the industrialized countries.1 

An exception is IMF (2010) which finds some evidence that the fiscal stimulus 

contributed to the recovery of developed and developing Asia and Pacific economies. 

The current study uses data from the crisis period to help remedy this void in the 

empirical literature by estimating the impact of fiscal policy on developing Asia’s 

output during the crisis. While our analysis is far from definitive, it nevertheless 

marks a first step toward understanding the actual contribution of fiscal stimulus 

programs to developing Asia’s strong recovery from the global crisis. As such, it 

will help us to understand the broader issue of whether countercyclical fiscal policy 

can protect the region from severe external shocks. 

The rest of this paper is organized as follows. Section 2 Data and Empirical 

Framework outlines the data and empirical methodology used for analyzing the 

effectiveness of countercyclical fiscal policy. Section 3 Empirical Results reports 

and discusses the main findings of our empirical analysis. Section 4 Concluding 

Observations brings the paper to a close with some final observations. 

 

II. DATA AND EMPIRICAL FRAMEWORK 

  

In this section, we describe the empirical framework we use to evaluate the 

effectiveness of countercyclical fiscal policy in developing Asia during the global 

crisis. The empirical framework consists of two stages. The first stage involves 

estimation of a panel vector autoregression (PVAR) model using historical data to 

generate dynamic GDP forecasts of each sample country during the global crisis – 

 

1 Pyun and Rhee (2015) use the panel data for 21 OECD countries and compare the impulse responses 

of fiscal shocks between before- and after-the-crisis. They report significant increases in fiscal 

multipliers after the crisis.  
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i.e. 2008 Q4, 2009 Q1 and Q2. We choose those three quarters as the global crisis 

period because the negative impact of the global crisis on developing Asia reached 

its peak during those three quarters. The collapse of exports and trade, and the 

consequent slowdown of economic activity, climaxed during this period and 

recovery was already under way in many Asian countries in the 3rd quarter of 2009. 

The choice of 2008 Q3 as the breakpoint also coincides with the bankruptcy of 

Lehman Brothers in September 2008 which triggered the global financial crisis. 

Subsequently, the global economic outlook deteriorated sharply, and in response 

countries around the world eased their monetary and fiscal policies. Concentrating 

our analysis on 2008 Q4 – 2009 Q2 thus allows us to assess whether the fiscal 

stimulus helped support demand and output precisely when the economy faced the 

greatest risk of a meltdown. The second stage involves a cross-country regression 

in which we regress the gap between actual GDP and forecast GDP on a number 

of explanatory variables. Of particular interest to us are the fiscal variables – 

government expenditures and revenues – since we are ultimately interested in the 

impact of fiscal policy on output.  

In the first stage, before running a PVAR model, we first detrend the logarized 

real GDP series of each country by the Hodrick-Prescott (H-P) filter. For each 

country, we also compute “global” real GDP, which we define as the sum of the 

real GDP of all the other countries in the data set, and detrend the time series by 

the H-P filter. The global real GDP corresponding to a country captures its relative 

economic position vis-à-vis the rest of the world; if the said country is far behind 

the rest, it has a larger scope to catch up. The global real GDP is computed in three 

different ways: (1) simple sum, (2) sum weighted by the inverse of the geographical 

distance between all pairs of countries in the data set so that, for any given country, 

higher weights are assigned to its neighbors vis-à-vis distant countries in order to 

reflect trading opportunities, and (3) trade-weighted sum with the weights being 

bilateral trade volume, defined to be the sum of average exports and average 

imports during 2005-2007. 

By repeating the above procedure for all countries, we build a bi-variate panel 

data set. Using the two variables - logarized real GDP and global real GDP - we 

estimate a bi-variate PVAR model with 4 lags (Model I). Based on the estimation 

results, we compute the dynamic GDP growth forecasts for each country for 2008 

Q4, 2009 Q1 and Q2. In addition to the bi-variate PVAR model, we also build (1) 

a four-variable PVAR model which consists of detrended logarized real government 
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revenues and expenditures in addition to domestic GDP and global GDP (Model 

II) and (2) another four-variable PVAR model which is identical to (1) except that 

we replace global GDP with real effective exchange rate (Model III). 

 

Figure 1. Forecast and Actual Post-Crisis Output Growth Path 

 

Note: t* represents the time period when the crisis broke out 

 

In the second stage, for each of the three PVAR models, we first subtract from 

the dynamic GDP forecasts generated by the PVAR models the actual GDP in 2008 

Q4, 2009 Q1 and Q2. In Figure 1, t* represents the time the global crisis broke out 

– i.e. 2008 Q3. The solid line represents the actual output path and the dotted line 

represents the forecast output path based on information until t* and in the absence 

of additional shocks since t*. The distance A thus represents the gap between actual 

and forecast output path during the global crisis. We run a cross-country regression 

of the distance A on a number of explanatory variables. Those variables include 

lagged domestic GDP growth, global GDP growth, government revenue, government 

expenditure, policy interest rate, term spread and real effective exchange rate. In 

particular, we are interested in the effect of the two fiscal variables – government 

revenues and expenditures – which will indicate the contribution of tax cuts and 

higher government spending to the recovery. We expect both lagged domestic 

GDP growth and global GDP to have a positive effect on A. Lower policy interest 

Time 

Economic 
growth  

t* 

A 
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rates and smaller term spreads are proxies for expansionary monetary policy. 

Finally, the depreciation of the real effective exchange rate should boost exports. 

In addition to the explanatory variables listed above, we also include three 

interaction variables for government expenditures and revenues. Of these, the most 

important for our purposes is the dummy for developing Asia which captures the 

impact of fiscal policy for the developing Asian subsample. A positive and 

significant coefficient would indicate that fiscal stimulus has contributed to 

developing Asia’s recovery. A second variable captures the interaction between a 

country’s historical fiscal soundness, which is defined as the fiscal balance-GDP 

ratio and countercyclical effectiveness of fiscal policy. It is unclear whether fiscal 

soundness renders fiscal stimulus more or less effective. On the one hand, as noted 

earlier, fiscal discipline is associated with low levels of public debt, which lessens 

the adverse reaction of financial markets to fiscal deficits and thus makes the 

stimulus more effective. On the other hand, fiscally responsible governments are 

more likely to raise taxes in the future to offset the budget deficits but this would 

induce households and firms to save for higher future taxes. A third variable 

captures the interaction between a country’s economic openness, defined as the 

ratio of trade volume to GDP, and effectiveness of fiscal policy. In principle, 

higher openness should reduce the impact of fiscal stimulus measures since more 

of the additional spending is spent on imports or is transferred as remittances and 

thus leaks out of the domestic economy. 

The second stage estimation is closely related to a single equation approach, such 

as in Barro and Redlick (2011), which usually assumes contemporaneous relationship 

between a dependent variable and explanatory ones and needs good instrumental 

variables for unbiased estimators. Our model, however, tries to circumvent the 

endogeneity issue by giving one-period lag to the explanatory variables. Of course, 

lagging the explanatory variables is not a panacea and it may ignore the contemporaneous 

effects between the fiscal variables and the GDP growth. Furthermore, one period 

lagging cannot exhibit the dynamics of the aggregate economy over a longer 

horizon but inclusion of higher order lagged variables could not be attempted due 

to the narrow window of analysis from 2008 Q4 to 2009 Q2 as well as the shortage 

of observations. Such technical limitations inevitably put some reservations about 

the interpretations of estimation results. 

Our sample consists of the G20 economies – Argentina, Australia, Brazil, Canada, 

PRC, European Union, France, Germany, India, Indonesia, Italy, Japan, Korea, 
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Mexico, Russia, Saudi Arabia, South Africa, Turkey, United Kingdom and United 

States – plus six developing Asian countries – Hong Kong, China; Malaysia; 

Philippines; Singapore; Taipei, China; and Thailand. The G20 collectively accounts 

for about 85% of global output, 80% of global trade and two-thirds of global 

population. Since the G20 includes four developing Asian countries – PRC, India, 

Indonesia and Korea – our total sample of 26 countries includes 10 developing 

Asian countries altogether. The data set is an unbalanced panel of quarterly data. 

The length of each country’s data is determined by data availability.2 All the 

variables used in the empirical analysis – GDP, government expenditures, government 

revenues, policy interest rate, term spread, exchange rate, trade volume, geographical 

distance, fiscal soundness and economic openness – and their data sources are 

listed in Appendix 1. All variables other than interest rates are seasonally adjusted.  

 

III. EMPIRICAL RESULTS 

 

In this section, we report and discuss the main findings which emerge from the 

empirical analysis. Before we performed our empirical analysis, we briefly 

examined the relative magnitude of the anti-crisis fiscal stimulus packages.3 The 

examination reveals two stylized facts. First, fiscal revenues have fallen and 

expenditures have risen since 2008 Q3. Second, in most countries the fall in 

revenues is more pronounced than the rise in expenditures. Broadly speaking, the 

evidence supports the conventional wisdom that governments around the world 

actively pursued countercyclical fiscal policy to support aggregate demand. The 

empirical analysis is based on the bi-variate PVAR model and the two 4-variable 

PVAR models (Models I, II and III) outlined in the previous section. Please refer 

to Appendix 2 for the notations for the variables used in the analysis and their 

definitions. 

 

 

2 The length of each country’s data is noted in Appendix 3. 
3 We examine Kernel densities before and after Q3 2008 and mean and standard deviations before 

and after Q3 2008. We also performed Kolmogorov-Smirnov equality-of-distribution tests. All the 

results are available from authors upon request. 
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We estimated the bi-variate PVAR model as well as the two 4-variable PVAR 

models using the methodology described in the previous section. Table 1 reports 

the results of the cross-country regressions on the gap between actual output and 

dynamic output forecasts generated by Model I, the bi-variate PVAR model. 

Lagged domestic GDP growth (ln 𝐺𝐷𝑃𝑖𝑡−1
𝑑𝑒𝑡 ), or more precisely lagged growth 

which cannot be explained by PVAR, has a positive and significant effect on the 

gap between actual and forecast output. Global GDP growth (ln 𝑔𝑙𝑜𝑏𝑎𝑙_𝐺𝐷𝑃𝑡−1
𝑑𝑒𝑡) 

does not have a significant effect on the gap between actual and forecast output. 

Monetary policy variables – policy interest rate ( 𝑃𝑜𝑙𝑖𝑐𝑦𝑡−1
𝑑𝑖𝑓𝑓

≡ 𝑝𝑜𝑙𝑖𝑐𝑦𝑡−1 −

𝑝𝑜𝑙𝑖𝑐𝑦𝑡−2) and term spread (𝑇𝑆_1𝑦𝑟𝑡−1
𝑑𝑖𝑓𝑓

 and 𝑇𝑆_1𝑦𝑟𝑡−1
𝑑𝑖𝑓𝑓

) – have a negative and 

significant effect on the gap. On the other hand, neither fiscal policy variables – 

government expenditures (ln 𝐸𝑋𝑃𝑡−1
𝑑𝑒𝑡  ) and revenues (ln 𝑅𝐸𝑉𝑡−1

𝑑𝑒𝑡 ) – nor the real 

effective exchange rate (𝑅𝐸𝐸𝑅𝑡−1
𝑑𝑖𝑓𝑓

) have a significant impact on the actual-

forecast output gap. However, significantly and interestingly for our purposes, the 

interaction term4 between government expenditures and the dummy variable for 

developing Asian countries (Asia × ln 𝐸𝑋𝑃𝑡−1
𝑑𝑒𝑡) is positive and significant at the 

10% level of confidence. Therefore, although government expenditures are 

insignificant for the whole sample, they are positive and significant for developing 

Asian subsample. In contrast, the interaction term between government revenues 

and the developing Asia dummy ( Asia × ln 𝑅𝐸𝑉𝑡−1
𝑑𝑒𝑡 ) is insignificant. The 

interaction terms between fiscal variables and historical fiscal soundness 

(FSi × ln 𝑅𝐸𝑉𝑡−1
𝑑𝑒𝑡  or FSi × ln 𝐸𝑋𝑃𝑡−1

𝑑𝑒𝑡 ) are insignificant, as are the interaction 

terms between fiscal variables and economic openness (Openi,t−1 × ln 𝑅𝐸𝑉𝑡−1
𝑑𝑒𝑡 or 

Openi,t−1 × ln 𝐸𝑋𝑃𝑡−1
𝑑𝑒𝑡).  

 

  

 

 

4 In Tables 1-3, interaction terms of fiscal variables with Asia dummy and the measures for fiscal 

soundness and market openness are repeatedly used, but these variables themselves are not included 

for a couple of reasons. First, we would like to save the number of variables in consideration of 

small observations available. Second, we implicitly assume that the country specific factors (or 

regional and institutional factors) have been eliminated somehow in levels in the first stage. 

Though, it should be noted that their inclusion would weaken the validity of Table1-3. 
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Table 1. Pooled Regression Results in the Second Stage Using the Estimates from the  

2-Variable PVAR (Model I) 
 

 (1) (2) (3) (4) (5) (6) (7) (8) 

det*
1ln itGDP

 

0.642*** 0.706*** 0.564*** 0.625*** 0.563*** 0.638*** 0.565*** 0.643*** 

(0.13) (0.13) (0.13) (0.14) (0.15) (0.15) (0.16) (0.17) 

det*_ln itGDPglobal
 

0.067 0.054 0.052 0.039 0.049 0.039 0.050 0.041 

(0.04) (0.04) (0.04) (0.04) (0.05) (0.05) (0.05) (0.05) 

det

1ln itREV
 

-0.004 0.012 0.042 0.058 0.046 0.058 0.047 0.059 

(0.04) (0.04) (0.05) (0.05) (0.05) (0.05) (0.06) (0.06) 

det
1ln itEXP
 

0.033 0.038 -0.176 -0.165 -0.178 -0.163 -0.179 -0.166 

(0.05) (0.05) (0.12) (0.13) (0.13) (0.13) (0.13) (0.13) 

diff
ityrTS 11_   

 -1.208***  -1.112**  -1.077**  -1.039** 

 (0.43)  (0.44)  (0.47)  (0.50) 

diff
ityrTS 13_   

-1.310***  -1.234***  -1.204**  -1.168**  

(0.44)  (0.45)  (0.46)  (0.49)  

diff
itPOLICY 1  

-1.731*** -1.627*** -1.588*** -1.482*** -1.507*** -1.384** -1.490** -1.385** 

(0.51) (0.50) (0.51) (0.50) (0.55) (0.55) (0.59) (0.59) 

diff

itREER 1ln   

0.017 0.021 0.012 0.015 0.006 0.009 0.0043 0.007 

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04) 

det

1ln* iti REVASIA
 

  -0.070 -0.072 -0.053 -0.063 -0.054 -0.063 

  (0.07) (0.08) (0.10) (0.10) (0.10) (0.10) 

det

1ln* iti EXPASIA
 

  0.229* 0.221 0.276* 0.253* 0.290* 0.277* 

  (0.13) (0.13) (0.15) (0.15) (0.16) (0.16) 

det
11, ln*  itti REVopen

 

    -0.143 -0.038 -0.138 -0.026 

    (0.63) (0.64) (0.64) (0.65) 

det
11, ln*  itti EXPopen

 

    -0.342 -0.217 -0.391 -0.294 

    (0.62) (0.63) (0.65) (0.67) 

det
1ln* iti REVFS

 

      -0.133 -0.400 

      (1.80) (1.84) 

det
1ln* iti EXPFS

 

      -0.239 -0.408 

      (0.97) (0.97) 

Constant  
-0.119 -0.135 -0.096 -0.109 -0.071 -0.084 -0.062 -0.074 

(0.14) (0.14) (0.14) (0.14) (0.15) (0.15) (0.16) (0.16) 

Observations 60 60 60 60 57 57 57 57 

R-squared 0.43 0.43 0.47 0.46 0.49 0.47 0.49 0.48 

Notes: 1) Standard errors in parentheses. 2) *** p<0.01, ** p<0.05, * p<0.1 

Source: Authors’ estimates 
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Table 2. Pooled Regression Results in the Second Stage Using the Estimates from the  

4-Variable PVAR (Model II) 
 

 (1) (2) (3) (4) (5) (6) (7) (8) 

det*
1ln itGDP   

0.904*** 0.960*** 0.840*** 0.894*** 0.845*** 0.917*** 0.847*** 0.930*** 

(0.11) (0.11) (0.11) (0.11) (0.13) (0.13) (0.14) (0.15) 

det*_ln itGDPglobal  
0.116*** 0.115*** 0.101*** 0.101*** 0.095** 0.099** 0.095** 0.101** 

(0.04) (0.03) (0.04) (0.03) (0.04) (0.04) (0.04) (0.04) 

det

1ln itREV  
-0.015 -0.0001 0.026 0.036 0.027 0.034 0.104 0.192 

(0.03) (0.03) (0.04) (0.04) (0.04) (0.04) (0.43) (0.43) 

det
1ln itEXP  

0.042 0.049 -0.121 -0.112 -0.123 -0.109 -0.024 0.007 

(0.04) (0.04) (0.10) (0.10) (0.11) (0.10) (0.30) (0.29) 

diff
ityrTS 11_ 

 
 -1.089***  -1.014***  -0.978**  -0.983** 

 (0.34)  (0.35)  (0.37)  (0.39) 

diff
ityrTS 13_ 

 
-0.952**  -0.866**  -0.819**  -0.800*  

(0.36)  (0.37)  (0.38)  (0.40)  

diff
itPOLICY 1

 
-1.210*** -1.242*** -1.073** -1.114** -0.924** -1.000** -0.919* -1.034** 

(0.44) (0.42) (0.44) (0.42) (0.45) (0.44) (0.50) (0.49) 

diff

itREER 1ln 
 

0.014 0.019 0.009 0.015 0.000 0.009 -0.0004 0.009 

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) 

det

1ln* iti REVASIA  
  -0.070 -0.061 -0.088 -0.073 -0.086 -0.070 

  (0.06) (0.06) (0.07) (0.07) (0.07) (0.07) 

det

1ln* iti EXPASIA  
  0.176 0.176 0.200 0.182 0.213 0.194 

  (0.11) (0.11) (0.13) (0.12) (0.13) (0.13) 

det
11, ln*  itti REVopen  

    0.392 0.333 0.398 0.354 

    (0.62) (0.61) (0.64) (0.62) 

det
11, ln*  itti EXPopen  

    -0.023 0.100 -0.053 0.077 

    (0.54) (0.53) (0.56) (0.55) 

det
1ln* iti REVFS  

      -6.389 -13.160 

      (36.00) (35.50) 

det
1ln* iti EXPFS  

      -8.405 -9.781 

      (23.80) (23.10) 

Constant  
-0.100 -0.124 -0.077 -0.104 -0.036 -0.074 -0.032 -0.075 

(0.12) (0.11) (0.12) (0.12) (0.12) (0.12) (0.13) (0.13) 

Observations 60 60 60 60 57 57 57 57 

R-squared 0.6 0.62 0.63 0.64 0.64 0.65 0.64 0.65 

Notes: 1) Standard errors in parentheses. 2) *** p<0.01, ** p<0.05, * p<0.1. 

Source: Authors’ estimates 
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Table 3. Pooled Regression Results in the Second Stage Using the Estimates from the  

4-Variable PVAR (Model III) 
 

 (1) (2) (3) (4) (5) (6) (7) (8) 

det*
1ln itGDP   

0.750*** 0.777*** 0.670*** 0.703*** 0.657*** 0.705*** 0.640*** 0.695*** 

(0.11) (0.10) (0.11) (0.10) (0.12) (0.11) (0.13) (0.13) 

det*_ln itGDPglobal  
-4.1e-10 -5.0e-10 -1.1e-09 -1.2e-09 -1.1e-09 -1.1e-09 -1.1e-09 -1.1e-09 

(1.2e-9) (1.2e-9) (1.2e-9) (1.2e-9) (1.2e-9) (1.2e-9) (1.2e-9) (1.2e-9) 

det

1ln itREV  
-0.009 0.001 0.041 0.047 0.051 0.056 -0.061 0.017 

(0.04) (0.03) (0.05) (0.05) (0.05) (0.05) (0.46) (0.46) 

det
1ln itEXP  

0.045 0.052 -0.212* -0.206* -0.216* -0.205* -0.197 -0.171 

(0.05) (0.04) (0.12) (0.11) (0.12) (0.11) (0.32) (0.31) 

diff
ityrTS 11_ 

 
 -0.715*  -0.774**  -0.738*  -0.721* 

 (0.37)  (0.37)  (0.38)  (0.39) 

diff
ityrTS 13_ 

 
-0.514  -0.596  -0.626  -0.605  

(0.39)  (0.40)  (0.39)  (0.41)  

diff
itPOLICY 1

 
-1.198** -1.278*** -1.058** -1.121** -1.147** -1.189** -1.088** -1.157** 

(0.48) (0.47) (0.47) (0.45) (0.50) (0.49) (0.54) (0.53) 

diff

itREER 1ln 
 

0.007 0.011 0.004 0.009 0.004 0.010 0.0024 0.008 

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) 

det

1ln* iti REVASIA  
  -0.073 -0.063 -0.007 0.000 -0.009 -0.001 

  (0.07) (0.07) (0.09) (0.08) (0.09) (0.09) 

det

1ln* iti EXPASIA  
  0.283** 0.286** 0.331** 0.318** 0.339** 0.326** 

  (0.13) (0.12) (0.14) (0.13) (0.14) (0.14) 

det
11, ln*  itti REVopen  

    -0.748 -0.718 -0.774 -0.730 

    (0.55) (0.54) (0.57) (0.56) 

det
11, ln*  itti EXPopen  

    -0.452 -0.344 -0.479 -0.367 

    (0.56) (0.55) (0.58) (0.57) 

det
1ln* iti REVFS  

      9.508 3.289 

      (38.60) (38.30) 

det
1ln* iti EXPFS  

      -2.062 -3.145 

      (25.40) (24.90) 

Constant  
-0.072 -0.092 -0.060 -0.084 -0.061 -0.085 -0.052 -0.079 

(0.13) (0.13) (0.13) (0.13) (0.13) (0.13) (0.14) (0.14) 

Observations 60 60 60 60 57 57 57 57 

R-squared 0.56 0.57 0.61 0.62 0.63 0.64 0.63 0.64 

Notes: 1) Standard errors in parentheses. 2) *** p<0.01, ** p<0.05, * p<0.1 

Source: Authors’ estimates 
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Tables 2 and 3 report the results of cross-country regressions on the gap between 

actual output and dynamic output forecasts for the crisis period generated by 4-

variable PVAR models, Models II and III. The models of both tables include 

domestic GDP, government expenditures and revenues. The only difference is that 

the global GDP is used as the fourth variable in PVAR estimation for Table 2 while 

the real effective exchange rate (REER) the fourth one for Table 3. The estimation 

results for the two models are broadly similar to those for the bi-variate PVAR 

(Model I). For both 4-variable models, the effect of lagged domestic GDP on the 

gap between actual and forecast is positive and highly significant. For both models, 

monetary policy variables have a negative and significant effect whereas fiscal 

policy variables and the real effective exchange rate are insignificant. An important 

difference between the two models is that the interaction term between government 

expenditures and developing Asia becomes insignificant in Table 2 but remains 

positive and significant in Table 3. In the latter model, in fact the significance of 

the positive coefficients increases to 5%, up from the 10% in the bi-variate model. 

The interaction terms between fiscal variables and historical fiscal soundness, as 

well as interaction terms between fiscal variables and economic openness, remain 

insignificant as in the bi-variate model 

Overall, our empirical results lend limited support to the popular belief that 

countercyclical fiscal policy boosted aggregate demand and output in Asia during 

the global crisis.5 The supportive evidence is limited at best because the positive 

effect of government expenditures on output is significant at only 10% level of 

confidence for the bi-variate PVAR model and altogether insignificant for one of 

the two four-variable models, although significant at the 5% level for the other 

four-variable model. As such, evidence of countercyclical effectiveness of fiscal 

policy in the region is far from overwhelming or definitive. Moreover, tax cuts did 

not have a positive impact on the region’s output, perhaps because they were 

largely saved rather than spent. Interestingly, for the whole sample of G20 plus six 

 

5 To gauge the countercyclical effectiveness of fiscal policy in developing Asia during the global crisis, 

we limit our analysis to the period when the negative impact of the global crisis on the region peaked – 

i.e. 2008 Q4 to 2009 Q2. When we re-define and extend the crisis period to include up to 2009 Q3, our 

most important result – i.e. significant positive impact of fiscal policy on developing Asia – still remains, 

even though some results change. The results under the alternative definition of the crisis period are 

available from the authors upon request. 



 Did Fiscal Stimulus Lift Developing Asia Out of the Global Crisis? An Empirical Investigation 67 

ⓒ 2018 East Asian Economic Review 

developing Asian countries, our empirical results fail to yield any evidence that 

fiscal policy helped to stabilize output. This finding is somewhat puzzling in light 

of the big fiscal stimulus packages put in place by both industrialized countries and 

developing countries around the world. At the same time, it also suggests that 

countercyclical fiscal policy may have been more effective in developing Asia than 

elsewhere. 

With respect to the non-fiscal variables, perhaps the most striking result is the 

consistently positive and significant effect of the monetary policy variables. This 

implies that low interest rates and quantitative monetary easing made a bigger 

contribution to global recovery than tax cuts and higher government spending. This 

is somewhat puzzling in light of the fact that according to conventional wisdom, 

fiscal stimulus measures, especially government purchases of goods and services, 

have a more immediate and direct impact on aggregate demand. Monetary policy 

influences aggregate demand only indirectly through the interest rate mechanism 

and its effectiveness depends on consumer and business confidence, which tends 

to be low during a crisis. In addition to the policy interest rate, the estimated 

coefficient of the term spread is also consistently negative and significant. Low 

term spreads, which reflect public expectations that the accommodative monetary 

policy stance will persist for some time, may encourage investment and household 

purchase of durable goods. 

 

IV. CONCLUDING OBSERVATIONS 
 

According to conventional wisdom, which has been accepted as a matter of faith 

without any evidence, the region-wide fiscal stimulus played a decisive role in 

preventing collapse of aggregate demand and growth in developing Asia during 

the global crisis of 2008-2009. The central objective of our paper is to empirically 

test for the effectiveness of countercyclical fiscal policy in the region during the 

global crisis. Our empirical analysis yields some limited evidence in favor of fiscal 

effectiveness in developing Asia. More precisely, while tax cuts do not seem to 

have had any effect on output, our results indicate that higher government spending 

did have a positive impact in the region. This suggests that the region’s fiscal 

expansion contributed to the region’s rapid, robust recovery. Nevertheless, we 

must exercise our results are far from robust since the level of confidence that can 
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be attached to the positive impact is limited on the whole and varies across our 

different models. 

The immediate policy implication for developing Asia is that proactive use of 

countercyclical fiscal policy can limit the slowdown of economic activity arising 

from severe external shocks. Our evidence indicates that the regional governments’ 

fiscal efforts to boost sagging aggregate demand in the face of the global crisis 

have been effective and contributed to the region’s remarkable recovery. However, 

it would be a mistake to interpret our results as a blanket call for greater fiscal 

activism beyond the global crisis. The region’s decisive fiscal expansion was an 

exceptional response to an exceptional shock. At a minimum, we must be careful 

not to over-generalize the implications of our findings from the crisis period to the 

non-crisis period. At the same time, our evidence implies that should there be 

another severe external shock, for example if the euro crisis tailspins into another 

global crisis, fiscal stimulus, especially expansion of spending, can provide some 

relief for Asia. 

The broader, more fundamental implication for regional policymakers is that the 

region’s long-standing commitment to fiscal discipline can yield significant benefits 

beyond macroeconomic stability. An important consequence of this commitment 

– relatively healthy fiscal balance sheets – enabled the region’s governments to 

quickly and decisively embark upon fiscal stimulus programs. That is, a tradition 

of sound and responsible fiscal policy had left the region with enough fiscal space 

to aggressively cut taxes and increase government spending to cushion the collapse 

of external demand. Furthermore, it should be noted that some of the region’s 

relatively ample fiscal space has been used up by the fiscal stimulus programs 

implemented during the global crisis. The bottom line is that Asia would do well 

to stick to the tradition of fiscal sustainability which served it well during the global 

crisis and which will serve it well in severe external shocks in the future. This 

should give the region a measure of self-confidence in the face of persistent 

uncertainties over the euro crisis. 
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Appendix 1. List of Variables and Their Data Sources 

 

The data used in the empirical analysis are from G-20 economies plus 6 

developing Asian countries - Hong Kong China, Malaysia, Philippines, Singapore, 

Taipei, China, and Thailand. The quarterly values of the following variables are 

included in the data set. 

 
(1) GDP and GDP deflator: IFS (mostly in local currency unit) 

(2) Interest rates: policy rate, term spread, credit spread, CDS premium  

(central banks, Bloomberg) 

(3) Exchange rates: real effective exchange rate (BIS) and local currency unit 

per US dollar (IFS) 

(4) Trade volume: export and import between any pair of countries (IMF DOTS) 

(5) Government fiscal statistics (IFS, Bloomberg and OECD STAT): Total 

government revenues and expenditures 

(6) Geographical Distance (CEPII, www.cepii.fr) 

(7) Fiscal soundness, defined as fiscal balance/GDP 

(8) Economic openness, defined as trade volume/GDP 

 

Appendix 2. Notations for Variables and their Definitions 

 

(1) i : country, t : time 

 

(2) hp
ititit XXX det  

det
itX  refers to the detrended time-series obtained by subtracting HP-filtered 

hp
itX  from the original time-series 

itX  

 

 

http://www.cepii.fr/
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(3) hp
itit

t
it POLICYBONDGOVTS  _  

Term spread refers to the yield of 1-year or 3-year government bonds minus the 

policy interest rate (e.g. Federal fund rate in the US). 

 

(4) 



ji

itjt GDPGDPglobal _  

From country j’s perspective, the global GDP is the sum of GDPs of all countries 

in the data set except herself. The global GDP could be defined otherwise, either 

weighted by the inverse of geographical distance ( ijD ) as in (4-1) or bilateral 

trade volume as in (4-2).  

 

(4-1) 



ji ij

it
jt

D

GDP
GDPglobal _  

 

(4-2) 



ji

itijjt GDPVolumeTradeGDPglobal __  

The estimation results are similar for (4), (4-1) and (4-2), so we only report the 

results for (4).  

 

(5) 
itREV , 

itEXP , 
ititit EXPREVBALANCE   

Government revenue, government expenditure and fiscal balance 

 

(6) 
itopeness  

Economic openness is defined as trade volume – i.e. sum of imports and exports 

– divided by GDP. 

 

(7) 
iFS  

Historical fiscal soundness is defined as the average of quarterly fiscal balance 

divided by quarterly GDP up to 2008 Q3.  
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(8) 
ijVolumeTrade _  

ijVolumeTrade _ is the average bilateral trade volume between country i and 

j during 2005-2007. 
 

 

(9) Asia  

A dummy variable which takes on the value of 1 if the observation belongs to a 

developing Asian country – China, Hong Kong, China, India, Indonesia, Korea, 

Malaysia, Philippines, Taipei, China, Singapore or Thailand – and 0 otherwise. 

 

(10) 
pred

ititit XXX  detdet*
 

For any quantity variable 
det
itX , 

det*
itX  is defined as the part which cannot 

be explained by PVAR since 
pred

itX  is the value of itX  predicted by PVAR. 

 

(11) 1,,  titi
diff
it XXX  

For price variables such as interest rate, term spreads and real effective exchange 

rate, first order differences are noted as above. 

 



72 Seok-Kyun Hur and Donghyun Park 

ⓒ Korea Institute for International Economic Policy 

Appendix 3. Availability of Quarterly Data 
 

Table A3-1. Availability of  

Quarterly Data, Bi-Variate PVAR 

 

 Table A3-2. Availability of  

Quarterly Data, 4-Variable PVAR 

 

Country Start End  Country Start End 

Argentina 1993Q1 

2009Q2 

 Argentina 1994Q1 2009Q2 

Austraila 1979Q1  Austraila 2002Q4 2009Q2 

Brazil 1995Q1  Brazil 1998Q4 2009Q2 

Canada 1979Q1  Canada 2002Q1 2009Q2 

China 1999Q1  China 1995Q1 2009Q2 

France 1997Q1  France 1991Q1 2008Q4 

Germany 1997Q1  Germany 1999Q1 2008Q4 

HK 1979Q1  HK 1994Q3 2009Q2 

India 1996Q2  India 1997Q2 2009Q2 

Indonesia 1993Q1  Indonesia 2001Q1 2009Q2 

Italy 1997Q1  Italy 1999Q1 2009Q2 

Japan 1980Q1  Japan 1999Q2 2009Q2 

Korea 2000Q1  Korea 2000Q1 2009Q2 

Malaysia 1991Q1  Malaysia 1991Q1 2009Q2 

Mexico 1981Q1  Mexico 1991Q1 2009Q2 

Philippines 1981Q1  Philippines 1991Q1 2009Q2 

Russia 1993Q1  Russia 1995Q1 2009Q2 

Singapore 2003Q1  Singapore 1998Q2 2009Q2 

South Africa 1979Q1  South Africa 1991Q1 2009Q2 

Taiwan 1979Q1  Taiwan 2003Q3 2009Q2 

Thailand 1993Q1  Thailand 2003Q1 2009Q2 

Turkey 1997Q1  Turkey 2006Q1 2009Q2 

UK 1997Q1  UK 1991Q1 2009Q2 

US 1979Q1  US 1991Q1 2009Q2 
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Advantage as the Determinants of Intra-industry Trade:  

An Industry Analysis for Korea* 
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A two-part model is estimated to see if increasing returns and comparative advantage are 

empirically equivalent in explaining intra-industry trade. The model has separate 

mechanisms for determining the occurrence and the extent of intra-industry trade. Estimation 

is based on an augmented Grubel-Lloyd index derived from the data set on SITC 7 goods 

at the 3-digit SITC (Revision 4) for country pairs in which Korea is fixed as a source 

country. Estimation results show that both increasing returns and comparative advantage 

can explain the occurrence and the extent of intra-industry trade.  

Keywords: Grubel-Lloyd Index, Increasing Returns, Comparative Advantage, Intra-

industry Trade, Trade Costs, Export Margins, Two-part Model 
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I. INTRODUCTION 

 

There are two stylized arguments about intra-industry trade in the literature. The 

first argument is that comparative advantage and increasing returns are equivalent 
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in explaining the occurrence of intra-industry trade. That intra-industry trade can 

arise in comparative advantage as well as in increasing returns models (e.g. Harrigan, 

1994) has been widely recognized ever since monopolistic competition with increasing 

returns was identified as the driver of intra-industry trade (e.g. Krugman, 1979; Helpman 

and Krugman, 1985).1 The second argument is that the two causes of trade have 

opposite influence on the expansion of intra-industry trade. The asymmetric influence 

argument emphasizes specific connections that are supposed to exist between 

intra-industry trade and its causes: the extent of intra-industry trade is negatively 

related to comparative advantage, but positively to increasing returns (e.g. Greenaway 

et al., 1995; Hummels and Levinsohn, 1995). 

The arguments about the relationship between intra-industry trade and the two 

causes of trade are not always theoretically based. So what is at stake is not about 

the consistency between these arguments as theories. The first argument is related 

to theories, while the second argument is based on empirical findings. Further, 

theories associated with the first argument have been mostly concerned with the 

emergence of intra-industry trade, while many empirical findings giving rise to the 

second argument have focused on the contributions of various determinants to the 

extent of intra-industry trade. However, the conflict between the first and the second 

arguments is rather awkward. How likely is it that the same factors positively 

affecting the occurrence of intra-industry trade could move in the opposite direction 

in explaining the extent of it? (Of course, it cannot be ruled out that they could move 

in the opposite direction a priori.) 

This paper aims to investigate whether the two strands of arguments about intra-

industry trade are compatible with Korea’s trade data. Specifically, it tries to 

examine if equivalence arises between the causes of trade in explaining the occurrence 

of Korea’s intra-industry trade, and if specific connections exist between the extent 

of Korea’s intra-industry trade and its causes. For that investigation, this paper 

 

1 Intra-industry trade arises in a monopolistic competition model if international exploitation of scale 

economies induces concentrated production of a variety commonly demanded across countries (e.g. 

Helpman and Krugman, 1985). On the other hand, intra-industry trade can also occur in the Heckscher-

Ohlin model if, given a common demand for a variety, domestic production cannot substitute for 

foreign production because of technological differences across countries (e.g. Davis, 1995). 
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adapts a two-part model for the Grubel-Lloyd (GL) index of intra-industry trade. 

The GL index is a corner solution response variable, which not only has a continuous 

distribution over strictly positive values, but also takes on a zero value with positive 

probability (Wooldridge, 2010: 667). What is advantageous about the GL index for 

investigating the relationship between intra-industry trade and its causes is that it can be 

expressed as a function of ‘normalized unit costs’ (representing comparative advantage) 

and ‘fixed trade costs’ (representing increasing returns).2 Such transformation facilitates 

estimation which uses a two-part model that allows different mechanisms for the 

choice of trade types (i.e. intra-industry versus interindustry trade) on the one hand 

and the expansion of intra-industry trade attributable to each cause of trade on the 

other (Wooldridge, 2010: 690-703). The idea of using a two-part model is justifiable 

since profit maximizing firms’ decisions on specialization may result in zero trade 

for some bilateral trading relations (i.e. “participation decision” or a zero GL index), 

but may lead to strictly positive trade for others once intra-industry trade occurs 

(i.e. “amount decision” or a positive GL index). The extent of intra-industry trade 

may be quite differently determined than the probability of its occurrence.  

Estimation proceeds in two parts: the first part estimates the probability of intra-

industry trade to occur, and the second part estimates the extent of intra-industry 

trade once it occurs. If there exists an empirical equivalence between increasing 

returns and comparative advantage, the estimated coefficients on these causes of 

trade will have the same sign , if not the same magnitude, in the occurrence equation 

(i.e. the first part of the model). On the other hand, if there are specific connections 

between intra-industry trade and its causes, they will be verified by the estimates 

of the competing causes of trade in the extent equation (i.e. in the second part of 

the model). The data used in this paper are trade flows in SITC 7 goods at the 3-

digit SITC (Revision 4) compiled from the UN Commodity Trade Statistics Database 

for country pairs in which Korea is fixed as a source country. The SITC 7 data 

 

2 The conventional GL index by construction does not differentiate increasing returns and comparative 

advantage. The GL index just focuses on the degree of concurrence in exporting and importing 

between a pair of countries. The larger GL index merely indicates the more equal amount of goods 

exported and imported simultaneously, while the smaller GL index an increase in the amount of 

goods either imported or exported but not both. 
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have been intentionally chosen because, as Bergstrand (1990: 1224) argued, the 

industry groups comprising SITC 7 are representative of most manufacturing industries. 

Estimation results show that, in the extent equation (for a censored data set of 

the strictly positive intra-industry trade indexes), the GL index is positively related to 

both increasing returns and comparative advantage. The coefficients on the competing 

causes of trade in the GL index have the same positive signs. Both causes of trade 

expand the extent of intra-industry trade. Similarly, in the occurrence equation (for an 

uncensored data set of the nonnegative intra-industry trade indexes in which sample 

types are not discriminated), both increasing returns and comparative advantage have 

positive effects on the occurrence of intra-industry trade. Since the signs of the 

estimates are the same, the equivalence between the causes of trade in explaining 

the occurrence of intra-industry trade cannot be ruled out. To summarize, the estimation 

results from the two-part model do not contradict the argument that both increasing 

returns and comparative advantage can explain the occurrence of intra-industry 

trade. But they refute the argument that the extent of intra-industry trade is positively 

related to increasing returns, but negatively to comparative advantage. 

Earlier investigations focused on the effects of country- and industry-specific 

determinants on the intensity of intra-industry trade (e.g. Loertscher and Wolter, 

1980; Greenaway and Milner, 1984; Bergstrand, 1990; and Greenaway et al., 1995). 

In particular, Greenaway et al. (1995) separated total intra-industry trade into vertical 

and horizontal parts, and related them separately to industry specificities such as 

product differentiation, scale economies, and market structure.3 Dividing the total 

GL index into the horizontal and vertical indexes would have helped avoid ambiguity 

about the expected signs of some determinants because information priors could 

then be used more distinctively under discriminating specification.4 However, 

vertical and horizontal GL indexes in Greenaway et al. (1995) were arbitrarily assigned 

 

3 Greenaway et al. (1995) separated total intra-industry trade into vertical and horizontal intra-industry 

trade, based on arbitrarily determined cutoff unit-values calculated at the 5 digit SITC level based 

on the presumption that relative prices reflect relative qualities (Greenaway et al., 1995: 1508) 
4 Greenaway et al. (1995) in effect linked vertical intra-industry trade to comparative advantage and 

horizontal intra-industry trade to scale economies. This identification strategy posits on the 

assumption that a sample with a larger (smaller) share of intra-industry trade in total trade is likely 

to be the one in which increasing returns (comparative advantage) are responsible for intra-industry 

trade (Evenett and Keller, 2002). 
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dependent variables with different data sets each represented by comparative advantage 

and increasing returns respectively. 

In this paper, however, comparative advantage and increasing returns are not 

dependent but explanatory variables. Their causal relationship to the GL index testifies 

the equivalence between them in explaining within-industry trade and identifies 

the characteristic connections between intra-industry trade and its causes. Both causes 

of trade can explain the occurrence and the extent of intra-industry trade, although 

they are not alike in the magnitude of influence. The equivalence between the causes 

of trade in predicting the occurrence of intra-industry trade is already corroborated 

in theoretical investigations. For example, Weder (1995) showed that comparative 

advantage based on differences in demand across countries could cause intra-industry 

trade.5 Davis and Weinstein (1996) also showed that idiosyncratic demand is crucial 

in determining trade patterns not only in comparative advantage but also in increasing 

returns models. This happens because the relative (not absolute) market size matters 

for production patterns, while the relative demand plays a crucial role in assigning 

production of goods across countries.  

The results in this paper, however, are not consistent with the predictions of the 

Helpman-Krugman model, in which interindustry trade is motivated by comparative 

advantage, while intra-industry trade is motivated by increasing returns. The estimation 

results in this paper do not support a unified account of intra-industry and interindustry 

trade that associates intra-industry trade with relative country size (i.e. increasing returns), 

and interindustry trade with relative factor abundance (i.e. comparative advantage). On 

the other hand, the results in this paper are much stronger than the findings in Hummels 

and Levinsohn (1995), in which differences in factor endowment are not as effective 

 

5 When countries differ in the demand for differentiated products within an industry, home market 

advantage leads to intra-industry trade (Weder, 1995: 349). International transaction costs create a 

cost advantage to firms located in the larger country. A larger local demand for a certain group of 

goods increases the output of this sector by expanding the number of varieties (i.e. the extensive 

margin) but not the individual output of a given variety (i.e. the intensive margin) (Weder, 1995: 350). 
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in explaining intra-industry and interindustry trade as country specific differences 

in geography, cultural and language ties, trade barriers, or endowments of land.6  

This paper also contrasts with Evenett and Keller (2002), in which neither increasing 

returns nor comparative advantage could single-handedly replicate the predictions 

of the gravity model. Instead, Evenett and Keller showed that the hybrid model of 

increasing returns and comparative advantage better supported the predictions of 

the gravity equation for the samples with high GL index values, while the ‘unicone’ 

factor-proportions model (i.e. a diversified comparative advantage model) did it for 

the samples with low GL index values. Deriving the support for imperfect specialization 

models, Evenett and Keller in effect established that the two causes of trade should 

differ from each other in explaining the extent of intra-industry trade. 

The rest of the paper is organized as follows. Section II introduces empirical 

methods. Section III reports empirical results, and Section IV concludes. 

 

II. EMPIRICAL STRATEGY 

 

1. The Grubel-Lloyd Index 

 

The Grubel-Lloyd index between countries i  and j  in product g  is defined 

as a function of 
g

ijX  (country i ’s exports of product g  to country j) and 
g

ijM  

(country i ’s imports of product g  from country j).7  

 

6 In Hummels and Levinsohn (1995: 824-827), the negative relationship between intra-industry trade 

and factor endowment differences (i.e. comparative advantage) existed only for certain factor measures, 

and much intra-industry trade was specific to country-pairs (geography, culture, language, trade 

barriers, or endowments of land). 
7 The GL index is a sum of the absolute differences between bilateral exports and imports divided 

by the total amount of bilateral trade. The calculations of the GL index start with classifying 

observations on bilateral trade flows between countries into two different categories, intra-industry 

and interindustry. The GL index varies from zero (i.e. if a country either exports or imports each 
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The export and import components of the GL index are defined as in Chaney 

(2008). (See the Appendix A for details.)  
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where g ( h ) the consumption share of product g (product h ); iY ( jY ) the size 

(income) of country i  (country j ); Y  world output; iw ( jw ) unit production costs 

in country i  (country j ); ij ( ji ) variable trade costs; j ( i ) an aggregate index 

of country j ’s (country i ’s) remoteness from the rest of the world; ijf ( jif ) fixed 

trade entry costs; g ( h ) the productivity distribution parameter; and g ( h ) 

the elasticity of substitution. (See equations (A-10A) and (A-10B) in the Appendix 

A.) The volume of exports (imports) is inversely related to ‘normalized unit costs’ 
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ji w  ˆ ) and ‘fixed trade costs’ 
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ijf (
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jif ), so that it will 

increase if unit costs and/or fixed trade costs fall.  

 

of its products unilaterally, no intra-industry trade occurs) to one (i.e. if a country exports and 

imports the same number of varieties simultaneously, there is only intra-industry trade). 

8 Aggregating 
g

ijGL  over entire industries yields the GL index between countries i and j as 
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Dividing exports by imports in equation (1) transforms the GL index into a 

function of the export-import ratio  g

ij

g

ij MXz   

 

1

2




z
GLg
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The export-import ratio  g

ij

g

ij MXz   in turn is a function of ‘normalized 

unit costs’ and ‘fixed trade costs’ if consumer preferences are identical across 

countries (i.e. for the common budget share hg    in 
g

ijX  and 
g

ijM ): 
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 . (See equations (A-10A) and (A-10B) in the 

Appendix A.) With simple substitution, 
g

ijGL  becomes a function of increasing 

returns (through fixed trade costs 
g

ijf , 
g

jif ) and comparative advantage (through 

normalized unit costs j

g

iji

g

ij w  ˆ , i

g

jij

g

ji w  ˆ ). 

The connections between intra-industry trade and the competing causes of trade 

in the GL index are identified because of the variable and fixed costs that profit 

maximizing firms have to incur in the export market. Information about ‘fixed 

trade costs’ helps separate increasing returns and comparative advantage since 

their effects on trade flows differ depending not only on demand substitutability 

but also on firm heterogeneity.9 Similarly, information about ‘normalized unit 

 

9 Krugman (1980) noted that, the higher is the elasticity of substitution, the greater is the effect of 

trade costs on trade flows. However, Chaney (2008) showed that the high elasticity of substitution 

will not magnify the effect of trade costs on trade flows as expected if firms are heterogeneous. 

The reason is as follows. If trade barriers are lowered, then previously less productive firms may 

now want to enter the export market. Yet competition (i.e. high substitutability) will put less 

productive firms under a severe disadvantage, which renders the impact on trade flows of new 
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costs’ (including transport costs) also helps discriminate comparative advantage 

and increasing returns because the ‘home market effect’ causes the two competing 

forces to yield the opposite predictions regarding the patterns of production and 

trade (Davis and Weinstein, 1996).10 

The GL index above has some noticeable features. First, it allows of ‘imperfect 

specialization’ that nests increasing returns with comparative advantage as shown 

in Evenett and Keller (2002) and Davis and Weinstein (1996).11 Second, the GL 

index helps infer the effects of ‘fixed trade costs’ (or market entry costs) on 

bilateral trade flows as illustrated in Chaney (2008) that modified Melitz (2003) to 

show how market entry costs affect trade flows through the extensive and intensive 

margins of exports.12 The different levels of market entry costs distinguish firms 

from one another. Since only efficient firms can bear the burden of market entry 

 

entrants attracted by lower trade barriers less significant. The opposite is true when the elasticity 

of substitution is low. 
10 In the presence of transport costs, the interaction between demand conditions and production 

opportunities (i.e. the home market effect) generates fundamentally different trade patterns for 

increasing returns and comparative advantage models (Davis and Weinstein, 2003). In a comparative 

advantage model, an unusually strong demand for a good makes this good an importable. In an 

increasing returns model, however, a strong demand for that good makes it an exportable since 

scale economies materialized through a concentration of production in the country generate cost 

advantage (Davis and Weinstein, 1996; 1999; 2003). Since trade costs induce different responses 

from comparative advantage and increasing returns models, information about trade costs can be 

used to separate the models. 
11 Evenett and Keller (2002) showed that under an imperfect specialization assumption the gravity 

equation performs better in identifying and testing the models than under a perfect specialization 

assumption. In a different context, Davis and Weinstein, 1996 showed that a hybrid Heckscher-

Ohlin (i.e. comparative advantage) model augmented with an ‘economic geography’ (i.e. increasing 

returns) model was more appropriate for evaluating the production structure of the OECD countries. 
12 Chaney (2008) postulated different firm heterogeneity than did Krugman (1980), which caused the 

responsiveness of trade flows to changes in trade barriers to be inversely related to the elasticity 

of substitution. For example, when trade barriers are lowered, exports increase through changes in 

exports by each incumbent exporter and in the number of exporters. Yet how each margin would 

change depends on the magnitude of the elasticity of substitution and the types of margins. The high 

elasticity of substitution magnifies the responsiveness of the intensive margin to trade barriers, 

but dampens the responsiveness of the extensive margin to trade barriers. See Chaney (2008: 1708). 

 



84 Honggue Lee 

ⓒ Korea Institute for International Economic Policy 

costs with future export profits (but less efficient ones cannot), ‘fixed trade costs’ 

will set the limits to the extensive margin of exports. Third, the GL index helps 

deal with the effects of variable trade barriers on trade flows. Trade barriers 

separate countries in a way analogous to the Armington assumption, inducing 

changes in the intensive and extensive margins of exports.13 

 

2. A Two-part Model 

 

A two-part model (i.e. a lognormal hurdle model) is useful to estimating the relationship 

of the GL index with the causes of trade.14 The first part of the model consists of 

a binary equation  xGLP g

ij |0 , where x  denotes explanatory variables. For a probit 

model, it is expressed as    xxsP  |1 , where s is a binary indicator of positive 

g

ijGL . The second part of the model is a linear equation  0,|ln g

ij

g

ij GLxGLE , 

whose lognormal form is written as  2,~,1|ln xNxsGLg

ij  , for which

   2exp,1| 2  xxsGLE g

ij . Combining both parts of the model yields 

the expectation as      2exp| 2  xxxGLE g

ij . The discrete choice model 

uses all observations, while the conditional density model  xsGLf g

ij ,1|   uses 

observations with 0g

ijGL only. The two parts of the model are usually assumed 

to be independent, and may have different regressors.  

 

 

 

 

 

 

13 The Chaney (2008) model implicates that the extensive margin better explains trade in differentiated 

goods, while the intensive margin better explains trade in homogenous goods. See Chaney (2008: 

1709-1710). 
14 The two-part model is based on Wooldridge (2010: 690-703) and Cameron and Trivedi (2010: 

553-556).  
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3. Regression Specification  

 

For estimation, the GL index is specified in regression equation form as 
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ij  lnln 120    for 
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g

ij MX           (3) 
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where R  is the remainder term of a first-degree Taylor series polynomial15 and z  

is an endogenous explanatory variable, whose reduced form in log can be expressed 

as 
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In dealing with zln  in equation (3), it is essential to break the correlation 

between the export-import ratio and unobservable variables affecting 
g

ijGLln . For 

that purpose, it is necessary to substitute the linear projection of e  on v with an 

error term (i.e.   ve ) into equation (3) since endogeneity of zln  arises if 

and only if the error term e  in equation (3) is correlated with the error term v  

in equation (4). This substitution will provide an additional variable v that functions 

as a new exogenous variable in the estimating equation. Then   will be uncorrelated 

 

15 Equation (3) is a first-degree Taylor series approximation of the log of the Grubel-Lloyd index (i.e.

  ezGLg

ij  1lnln 10   for 
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g
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with v  and independent variables (i.e.   0vE  and   0WE  where W  

is the vector of the exogenous variables in equation (4)). Moreover, with this 

substitution, OLS will consistently estimate the parameters. In case that v  is not 

observable, the residuals v̂  from the regression of zln  on  g

ji

g

ij  ˆlnˆln   and 

 g

ji

g

ij ff lnln   can be used instead. Still the OLS estimators of the following 

equation with v  replaced by v̂  will be consistent.  

 

      1120
ˆlnln   vzRGLg

ij    for 
g

ij

g

ij MX        (5) 
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where v̂  is the fitted value of v  from equation (4) and controls for the 

endogeneity of zln .16  

 

4. Instrumentation 

 

The setup above is conditioned on the availability of observations on ‘normalized 

unit costs’ and ‘fixed trade costs’ (i.e.
g

iĵ , 
g

jî , 
g

ijf  and 
g

jif ). Yet information on ‘fixed 

trade (entry) costs’ is not readily available. To control for the data unavailability, 

observable export margins will be used in the following.17 The rationale is that 

export margins are inversely related to changes in ‘normalized unit costs’ and ‘fixed 

trade costs.’ For example, new firms enter the export market to profit from a 

reduction in ‘fixed trade costs,’ while incumbent firms expand exports in response 

to a reduction in ‘normalized unit costs’ (Hummels and Klenow, 2005: 706). 

 

16 The control function approach is adopted from Wooldridge (2010: 126-127).  

17 Export margins explain how aggregate exports (i.e.
g

ijXln ) increase through adjustments in 

the extensive (i.e. a change in the productivity threshold
g

ijln ) and intensive (i.e. a change 

in the volume of exports of an incumbent firm
g

ijxln ) margins. 
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Further, the elasticities of export margins with respect to these unobserved costs 

are derived in Chaney (2008: 1715-1717), which would help infer ‘fixed trade 

costs’ (Hummels and Klenow, 2005; Chaney, 2008 and Helpman et al., 2008). The 

Appendix B describes how ‘normalized unit costs’ and ‘fixed trade costs’ are 

related to export margins through the Chaney elasticities. What is sufficient here, 

however, is to note in Table 1 that changes in ‘fixed trade costs,’ g

ijfln , are 

negatively correlated with the extensive margin, g

ijln . Specifically, since changes 

in ‘fixed trade costs’ affect the extensive margin negatively, the extensive margin, 
g

ijln , can be used as an IV for ‘fixed trade costs,’ g

ijfln .  g

ji

g

ij  ˆlnˆln   

 

Table 1. Elasticities with Respect to Comparative Advantage and Increasing Returns 
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Notes: 
g

ijx  denotes exports of an individual firm, 
g

ij  the productivity threshold, 
g

iĵ  normalized unit 

costs, and
g

ijf  fixed trade costs.  

Source: Chaney (2008: 1715-1717) 
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With simple substitution, equation (5) is expressed as 
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where 1̂v  is the fitted value of 1v  from equation (6) and controls for the endogeneity 

of zln . 

 

III. EMPIRICAL ANALYSIS 

 

1. Data 

 

The sample consists of data on SITC 7 goods at the 3-digit SITC (Revision 4) 

for country pairs, in which Korea is fixed as the reporter country during the period 

from 2007 to 2013. The bilateral trade flows data are from the UN Commodity 

Trade Statistics Database. The SITC 7 industry groups are selected because they 

are deemed to represent most manufacturing industries (Bergstrand, 1990: 1224).  

The data on consumer price indexes (for multilateral resistance terms), output 

per worker in constant 2005 US dollars (for labor productivity adjusted unit costs), 

and trade costs are from the World Development Indicators, the ILO Database of 

Labor Statistics, and the ESCAP-World Bank International Trade Costs Database 

respectively. The other variables such as GDP and preferential trade agreements 

(FTAs) are from the World Bank and the World Trade Organization. 

 

1) Dependent Variables 

The dependent variable in equation (6),  g

ij

g

ij MXz  , is the ratio of Korea’s 

bilateral exports to imports with its trading partners at the 3-digit industry groups 

in SITC 7. The dependent variable in equation (7), 
g

ijGL , is an average of bilateral 

Grubel-Lloyd indexes calculated over SITC 7 goods at the 3-digit SITC for country 

pairs in which Korea is the source country.  
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The number of exportable and importable items is thirty at the 3-digit SITC.18 

The number of Korea’s bilateral trading partners in the data set is 197 for 3-digit 

industry groups in SITC 7. Forty one partners for which data other than trade flows 

were missing were excluded, which left usable data on bilateral trade flows for 156 

countries. The total number of possible observations for the period from 2007 to 

2013 between Korea and its trading partners is 1,092, of which 232 are zero trade 

flows. The number of trade in one direction only is 69, leaving the number of trade 

in both directions remaining at 791.While estimation proceeds on the same sample 

of data, the model uses a different data set for each part.19 Of all 1,092 bilateral 

trade relations, 791 data points are associated with intra-industry trade (i.e. 
g

ijGL  is 

positive), and only 69 observations with interindustry trade (i.e. 
g

ijGL  is zero). The 

discrete choice model (i.e. the occurrence equation) of the two-part model uses all 

observations available on both intra-industry trade and zero-trade (i.e. 1023 data 

points). The conditional density model (i.e. the extent equation) where the response 

variable is positive uses observations on intra-industry trade only (i.e. 791 data 

points), which leaves observations on interindustry trade in effect censored. 

 

 

 

18 The amount of trade flows is the sum over all 3-digit categories comprising SITC 7. Two-digit 

SITC groupings in SITC 7 Machinery and Transport Equipment are as follows: 

71 - Power-generating machinery and equipment  

72 - Machinery specialized for particular industries  

73 - Metalworking machinery  

74 - General industrial machinery and equipment, n.e.s., and machine parts, n.e.s.  

75 - Office machines and automatic data-processing machines  

76 - Telecommunications and sound-recording and reproducing apparatus and equipment 

77 - Electrical machinery, apparatus and appliances, n.e.s., and electrical parts thereof 

(including non-electrical counterparts, n.e.s., of electrical household-type equipment)  

78 - Road vehicles (including air-cushion vehicles)  

79 - Other transport equipment 
19 The two-part model uses the pooled panel data, in which data are regarded as one long cross 

section of size NT = 156 × 7. Under the assumption that the panel data model is dynamically 

complete, standard inference from the pooled estimation is valid (Wooldridge, 2010: 707). 

http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=28&Lg=1&Co=71
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=28&Lg=1&Co=72
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=28&Lg=1&Co=73
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=28&Lg=1&Co=74
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=28&Lg=1&Co=75
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=28&Lg=1&Co=76
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=28&Lg=1&Co=77
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=28&Lg=1&Co=78
http://unstats.un.org/unsd/cr/registry/regcs.asp?Cl=28&Lg=1&Co=79
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2) Independent Variables 

To substitute for comparative advantage (‘normalized unit costs’), the product 

of unit costs (labor productivity adjusted) and trade costs is divided by multilateral 

resistance terms. For labor productivity adjusted unit costs, output per worker data 

in constant 2005 US dollars is used whose data come from the ILO Database of 

Labor Statistics. Trade costs data are from the ESCAP-World Bank International 

Trade Costs Database. For multilateral resistance terms, consumer prices indexes 

are compiled from the World Development Indicators. 

To get the measure of increasing returns (‘fixed trade costs’), the export margins 

of Korea for each destination country are calculated using the formulas given in 

Hummels and Klenow (2005: 710). For country i ’s exports to country j , the extensive 

margin is defined as the ratio of reference country w ’s exports to country j in the 

set of categories in which country i  has positive exports to country j  to reference 

country w ’s exports to country j in all categories: 
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where ijK is the set of observable categories in which country i has positive 

exports to country j , and K is the set of all categories in which reference country 

w  has positive exports to country j .20 The corresponding intensive margin is 

defined as the ratio of country i ’s exports to country j  to reference country w ’s 

exports to country j in the common set of categories:  
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20 The reference country here is the rest-of-the world. 



Equivalence between Increasing Returns and Comparative Advantage as the Determinants of Intra-industry Trade 91 

ⓒ 2018 East Asian Economic Review 

Korea’s average extensive margins calculated for 156 destination countries over 

the 2007-2013 period range from 0.356 (Bahamas) to 1.000 (China and Japan during 

2007-2013, Indonesia during 2010-2013), while its average intensive margins range 

from 0.002 (Mauritania during 2011-2013) to 0.215 (Syria during 2008-2010). The 

means of the destination extensive and intensive margins over the period are 0.887 

and 0.038 respectively.  

The export margins show consistent patterns with regard to the competing causes 

of trade. The measure of comparative advantage (‘normalized unit costs’) is positively 

related to the intensive margin, while the extensive margin and the measure of 

comparative advantage are positively related to the GL index. These relationships 

are illustrated in Figure 1 to Figure 3. 

 

Figure 1. The Intensive Margin and Normalized Unit Costs 
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Figure 2. The GL Index and the Extensive Margin 

 

 

Figure 3. The GL Index and Normalized Unit Costs 

 

Actual Data Linear Fit
Lowess

GL and the extensive margin

Inem

In
gl

-1
5

-1
0

-5
0

0-3 -2 -1

Actual Data Linear Fit
Lowess

GL and normalized unit costs

In
gl

-1
5

-1
0

-5
0

-4 -2 0 2 4
Inwtp



Equivalence between Increasing Returns and Comparative Advantage as the Determinants of Intra-industry Trade 93 

ⓒ 2018 East Asian Economic Review 

In the two-part model, the occurrence equation may have an exogenous variable 

that is excluded from the extent equation. The excluded exogenous variable may 

change the probability of a positive outcome. Yet it should not affect the size of 

the extent of intra-industry trade once intra-industry trade occurs. Although it is 

difficult to find such a variable, having one in the occurrence equation will increase 

the precision of the estimates (Cameron and Trivedi, 2010: 561-562). For that reason, 

additional controls are included in the estimation equations. For example, common 

membership to FTAs or the log ratio of per capita GDP partner to per capita GDP 

Korea,  ij PYPYln , is controlled for. Common membership may facilitate the 

relocation of factor services, which may help increase intra-industry trade. Dummies 

for FTA membership assume one when trade occurs between Korea and its FTA 

partners. Relative income may also affect the demand for differentiated goods and 

intra-industry trade. The relative income data show consistent patterns with respect 

to intra-industry trade. The scatter plots show a positive relationship between 
g

ijGLln  and  ij PYPYln  in Figure 4. Controls for the destination country fixed 

effects are included in the fixed-effects equations to reflect special bilateral trade 

relationship. (For summary statistics, see Table C-1 in the Appendix C.) 

 

Figure 4. The GL Index and Relative Income 
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2. Estimation Results 

 

For reference, the export-import ratio and the GL index have been estimated 

using a single-equation method, in which three panel-data estimation methods have 

been used to allow for various assumptions about possible correlation between the 

unobserved effect in the error term and the explanatory variables. Estimates of 

single equations based on panel GLS (GLS), fixed-effects (FE), and random-effects 

(RE) methods are given in Table 2. 

 

Table 2. Panel Regression 

Dependent Variables: zln and GLln  

 

A Country and time effects are controlled for, but their coefficient estimates are not reported for brevity.  
B Heteroskedasticity/ serial correlation adjusted estimation  

Superscripts (*) (**) (***) indicate 10, 5, 1 percent significant levels respectively. 

Notes: GLS – pooled regression; FE – fixed effects; RE – random effects 

 

21 The residual term in equation (7), the outcome equation, v̂  is obtained from the regression of zln

on the instrumental variables for comparative advantage  jiij  ˆlnˆln   and increasing returns

 g

ji

g

ij ff lnln  . 

 
zln  GLln  

GLS  GLS B FE RE   GLS  GLS B FE RE  

g

iĵln  
-0.887*** 

(0.072) 

-1.142*** 

(0.079) 

-0.637 

(0.515) 

-0.873*** 

(0.140) 

0.826*** 

(0.031) 

0.913*** 

(0.018) 

0.298 

(0.238) 

0.736*** 

(0.054) 

g

ijfln  
-1.998*** 

(0.517) 

-1.160*** 

(0.448) 

-1.604*** 

(0.590) 

-1.575*** 

(0.504) 

2.991*** 

(0.232) 

1.882*** 

(0.116) 

1.752*** 

(0.286) 

2.098*** 

(0.229) 

FTA  
-2.148*** 

(0.252) 

-0.843*** 

(0.130) 

-0.803*** 

(0.195) 

-0.981*** 

(0.179) 
    

v̂ 21     
-0.734*** 

(0.017) 

-0.848*** 

(0.009) 

-0.706*** 

(0.020) 

-0.719*** 

(0.017) 

Constant 
4.012*** 

(0.259) 

2.931*** 

(0.134) 

3.649*** 

(0.344) 

3.745*** 

(0.259) 

-3.249*** 

(0.105) 

-2.852*** 

(0.038) 

-3.643*** 

(0.166) 

-3.501*** 

(0.101) 

Controls A time  time 
time 

country 
time time time 

time 

country 
time 

Wald 2  363.3 340.7  103.9 2971.4 15663.8  2144.2 

2R     0.31 0.31   0.83 0.84 

Data points 744 737 744 744 744 737 744 744 

Groups 136 129 136 136 136 129 136 136 
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In the regression of the export-import ratio in Table 2, the coefficient on relative 

‘normalized unit costs’ is negative and statistically significant except the fixed-

effects model . What this implies is that comparative advantage does not necessarily 

expand unidirectional trade. Even though Korea’s trading partner is more productive 

(i.e. Korea’s trading partner has comparative advantage in terms of ‘normalized 

unit costs’), the gap between Korea’s exports and imports (i.e. its ‘trade balance’) 

may not widen because trade less tends to be carried out through inter-industry 

specialization (i.e. unidirectional trade) than through intra-industry specialization 

(i.e. bidirectional trade).  

This result does not contradict the result obtained in the regression of the GL index, 

where the coefficient on relative ‘normalized unit costs’ is positive and significant 

except the fixed-effects model. In the regression of the GL index, a larger difference 

in ‘normalized unit costs’ between Korea and its trading partner makes trade more 

likely to be based on intra-industry specialization. Given common preferences across 

countries, intra-industry trade is inevitable if domestic production cannot replace 

foreign production because of technological disadvantage. 

When it comes to the coefficient on relative ‘fixed trade costs,’ the export-import 

ratio is negatively related to smaller ‘fixed trade costs’ (i.e. a larger extensive 

margin), while the GL index is positively related. This indicates that the effects of 

increasing returns (‘fixed trade costs’) on the GL index and the export-import ratio 

are moving in the opposite direction. This makes sense because GL index measures 

the extent of intra-industry trade, while (the absolute value of the log of) the export-

import ratio the extent of interindustry trade.  

The residual term 1̂v  in the GL index that controls for the endogeneity of the 

export-import ratio z  is precisely estimated for GLS, GLS (with heteroscedasticity 

and serial correlation adjustment), FE, and RE estimators. The coefficient on 

common FTA membership is negative and significant in the export-import ratio 

regression, while positive and significant in the GL index regression (not reported 

in Table 2). The coefficient on the FTA dummy may have taken a positive sign in 

the GL index regression because the features of FTA partnership often include a 

more efficient (direct and indirect) relocation of capital and labor across borders, 

which helps increase the extent of intra-industry trade.  

Regression on the pooled data shows that there is agreement in the signs of 

regression coefficients on the variables representing increasing returns and comparative 

advantage in explaining the extent of intra-industry trade. This implies that comparative 
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advantage and increasing returns does not have discriminate influence on the extent 

of intra-industry trade measured by the GL index. 

 

Table 3. Two-Part Model Estimation  

Dependent Variables GLd  and GLln  

 (A)  (B) (C)  (D)  

GLd  B GLln  GLd  B GLln  GLd  B GLln  GLd  B GLln  

probit GLS probit GLS probit GLS probit GLS  

g

iĵln  
0.606*** 

(0.193) 

0.856*** 

(0.107) 

0.622*** 

(0.199) 

0.811*** 

(0.120) 

0.622*** 

(0.199) 

0.932*** 

(0.021) 

0.622*** 

(0.199) 

0.929*** 

(0.022) 

g

ijfln  3.241*** 

(0.594) 

1.159*** 

(0.343) 

3.245*** 

(0.602) 

0.950*** 

(0.343) 

3.245*** 

(0.602) 

1.682*** 

(0.145) 

3.245*** 

(0.602) 

1.670*** 

(0.179) 

 
ij pypyln      

0.134 

(0.096) 

-0.006 

(0.065) 

0.134 

(0.096) 
  

0.134 

(0.096) 

0.021** 

(0.010) 

v̂ 22          
-0.800*** 

(0.010) 
  

-0.797*** 

(0.010) 

Constant 
4.597*** 

(0.791) 

-2.677*** 

(0.130) 

5.161*** 

(0.980) 

-2.672*** 

(0.269) 

5.161*** 

(0.980) 

-2.840*** 

(0.041) 

5.161*** 

(0.980) 

-2.766*** 

(0.058) 

Controls A time time time time time time time time 

Wald 2  36.7 87.4 36.2 63.5 36.2 12194.9 36.2 10164.9 

Data points 796 737 795 736 795 737 795 736 
A Time effects are controlled for, but their coefficient estimates are not reported for brevity.  
B d is a binary indicator of positive intra-industry trade. 

Superscripts (*) (**) (***) indicate 10, 5, 1 percent significant levels respectively. 

 

The coefficient estimates of the two-part model are presented in Table 3. 

Coefficients on ‘normalized unit costs’ and ‘fixed trade costs’ have positive signs 

both in the uncensored probit estimation (in which the intra-industry trade index is 

nonnegative) and in the censored linear estimation (in which the intra-industry 

trade index is strictly positive). An increase in ‘normalized unit costs’ and a 

decrease in ‘fixed trade costs’ (i.e. an increase in the extensive margin) would 

increase the probability of intra-industry trade to occur in a probit regression of 

 

22 The residual term in equation (7), the outcome equation, v̂  is obtained from the regression of zln

on the instrumental variables for comparative advantage  jiij  ˆlnˆln   and increasing 

returns  g

ji

g

ij ff lnln  . 
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g

ijdGL  on x, where 1g

ijdGL  if 0g

ijGL  and 0g

ijdGL  if 0g

ijGL . Again, 

in the extent of intra-industry trade regression, ‘normalized unit costs’ and ‘fixed 

trade costs’ have the same signs. Larger ‘normalized unit costs’ and smaller ‘fixed 

trade costs’ (i.e. a larger extensive margin) would increase the extent of intra-

industry trade in a linear regression of g

ijGLln  on explanatory variables x  for 

observations 0g

ijGL . 

Why is it that relative ‘normalized unit costs’ have a positive effect on the 

occurrence and the extent of intra-industry trade? First, the probability of intra-

industry trade increases with relative ‘normalized unit costs’ because the likelihood 

of intra-industry specialization increases due to the widening productivity gap. 

Second, the effect of comparative advantage on the extent of intra-industry trade 

is positive. This could happen only if the decrease in the extent of intra-industry 

trade due to a reduction in the extensive margin (because fewer firms enter the 

export market due to a rise in the productivity threshold – with fewer varieties, 

there will be less room for intra-industry trade) is more than cancelled out by the 

increase in the extent of intra-industry due to a reduction in trade based on 

comparative advantage (a reduction in the intensive margin). If inter-industry trade 

based on comparative advantage decreases (i.e. a reduction in the intensive margin 

due to an increase in ‘normalized unit costs’), the room for intra-industry trade 

based on comparative advantage will increase since the possibility of intra-industry 

specialization will replace inter-industry trade. 

The residual term 1̂v  that controls for the endogeneity of the export-import ratio 

z  is precisely estimated for the extent equation of the two-part model in Table 3 

(columns (C) and (D)). The importance of the endogeneity bias in estimating the 

extent equation can be inferred from the changes in the coefficients on ‘normalized 

unit costs’ and ‘fixed trade costs’ across the models. Compared with those in 

columns (A) and (B), controlling for endogeneity has made the estimates of 

‘normalized unit costs’ and ‘fixed trade costs’ in columns (C) and (D) biased upward.  

The coefficient on  ij PYPYln  in Table 3 is not significant except in column 

(D). As a result, it cannot be argued that Korea’s trade relationship with its trading 

partners tends toward intra-industry trade as the level of per capita income of its 

trading partners increases. 
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The estimation results in Table 3 implicate that the variables representing 

comparative advantage and increasing returns are moving in the same direction in 

explaining the extent of intra-industry trade as well as the occurrence of intra-

industry trade. This does not contradict the predictions of theoretical models in 

which not only increasing returns but also comparative advantage can explain the 

occurrence of intra-industry trade. On the other hand, the extent equation results 

are not consistent with the predictions of other theoretical models that give a unified 

account of interindustry and intra-industry trade: the extent of intra-industry trade 

increases with increasing returns, but decreases with comparative advantage. 

Under the assumption that the two component models are independent, the two-

part model is flexible and simple. However, if that assumption does not hold, the 

second-stage regression may possibly suffer from ‘selection bias.’ In that case, the 

bivariate sample-selection model better deals with selection bias which may arise 

in the two-part model (Cameron and Trivedi, 2010: 556). So, for comparison, 

estimates of the Heckman selection model are reported in Table 4. The estimated 

coefficients are generally significant except relative income in the occurrence 

equation. The results of the Heckman model do not seem to be qualitatively different 

from those of the two-part model. Smaller ‘fixed trade costs’ (i.e. a larger extensive 

margin) and larger ‘normalized unit costs’ both would yield a larger predicted GL 

index. For that reason, it can be said that the variables representing the causes of 

trade are not distinctive in explaining the extent of intra-industry trade. Again, when 

it comes to explaining the occurrence of intra-industry trade, they are indistinguishable 

in the sense that they both would increase the probability of intra-industry trade to 

occur. 

The residual term 1̂v  that controls for the endogeneity of the export-import ratio 

z  is precisely estimated. The coefficients on relative income  ij PYPYln  (and FTA 

dummies not shown in the table) are not statistically significant except the extent 

equation columns (2) and (4) in Table 4. 

Finally, it is important to note that the effect of ‘fixed trade costs’ on the GL 

index is much more elastic than that of ‘normalized unit costs’ in the absolute value 

as shown in the coefficient estimates in Table 3 and Table 4. The correlation between 

the GL index and increasing returns is much larger than the correlation between the 

GL index and comparative advantage. The GL index is much more responsive to the 
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variable representing increasing returns than that representing comparative advantage 

in both the occurrence and the extent equations of intra-industry trade. 

 

Table 4. Hackman Selection Model Estimation  

Dependent Variables GLd  and GLln  

 

(1)  (2) (3)  (4) 

GLd  B GLln  GLd  B GLln  GLd  B GLln  GLd  B GLln  

selection outcome selection outcome selection outcome selection outcome 

g

iĵln  
0.396*** 

(0.083) 

0.861*** 

(0.062) 

0.406*** 

(0.085) 

0.845*** 

(0.062) 

0.405*** 

(0.085) 

0.936*** 

(0.028) 

0.405*** 

(0.085) 

0.930*** 

(0.028) 

g

ijfln  
2.447*** 

(0.286) 

3.576*** 

(0.499) 

2.462*** 

(0.291) 

3.563*** 

(0.504) 

2.265*** 

(0.267) 

2.137*** 

(0.223) 

2.267*** 

(0.266) 

2.157*** 

(0.219) 










i

j

py

py
ln

      

   
0.058 

(0.043) 

0.057* 

(0.032) 

0.069 

(0.045) 
 

0.069 

(0.044) 

0.043*** 

(0.015)   

v̂ 23       
-0.750*** 

(0.014) 
   

-0.749*** 

(0.014) 

Constant 
3.155*** 

(0.365) 

-3.217*** 

(0.203) 

3.399*** 

(0.412) 

-3.028*** 

(0.231) 

3.346*** 

(0.409) 

-2.872*** 

(0.092) 

3.344*** 

(0.408) 

-2.723*** 

(0.105) 

Controls A time time time time time time time time 

Data points 796 795 795 795 

Censored/ 

selected 
52/744 52/743 52/743 52/743 

Wald 2  251.6 247.6 3972.1 4039.8 

 24 
0.868** 

(0.374) 

0.860** 

(0.399) 

-0.003 

(0.130) 

0.013 

(0.123) 

  0.407** 

(0.172) 

0.406** 

(0.185) 

-0.003 

(0.135) 

0.014 

(0.128) 

  
2.131*** 

(0.058) 

2.116*** 

(0.058) 

0.963*** 

(0.025) 

0.958*** 

(0.025) 
A Time effects are controlled for, but their coefficient estimates are not reported for brevity.  
B d is a binary indicator of positive intra-industry trade. 

Superscripts (*) (**) (***) indicate 10, 5, 1 percent significant levels respectively. 

 

23 The residual term in equation (7), the outcome equation, v̂  is obtained from the regression of zln

on the instrumental variables for comparative advantage  jiij  ˆlnˆln   and increasing 

returns  g

ji

g

ij ff lnln  . 

24         is the inverse Mill’s ratio. 
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3. Discussion 

 

The level of aggregation (or disaggregation) is crucial to determining the occurrence 

and evaluating the extent of intra-industry trade. Yet this does not invalidate the 

use of the Grubel-Lloyd indexes constructed for a particular choice of aggregation 

scheme. Otherwise, previous attempts to explain the variability of these indexes 

(whatever the level of aggregation) would have been futile. Moreover, as Harrigan 

(1994: 323) noted, the properties of different product classification systems do not 

matter in evaluating the underlying causes of intra-industry trade. The evaluation 

of trade models as the causes of intra-industry trade does not require resolving 

arguments about the appropriate way to construct Grubel-Lloyd indexes. 

That said, one may wonder how to make sense of the claim that both causes of 

trade positively affect the variability and magnitude of the Grubel-Lloyd indexes. 

Justification can be provided as follows. The larger (smaller) the digits of categories 

is, the smaller (larger) will be both the indexes and the extent of intra-industry trade 

(the extent of trade based on comparative advantage). The presumption is that a 

sample with a larger (smaller) share of intra-industry trade in total trade is likely 

to be one in which increasing returns (comparative advantage) are responsible for 

intra-industry trade (Evenett and Keller, 2002). Further, for a given level of aggregation, 

a particular (Grubel-Lloyd) index can be classified either as the component of trade 

based on comparative advantage (usually referred to as “vertical intra-industry trade”), 

or as that of trade based on increasing returns (usually referred to as “horizontal 

intra-industry trade”). So one can split the Grubel-Lloyd indexes of a country’s 

trade with its trading partners on a bilateral basis into two subsamples (one for 

“vertical intra-industry trade” and the other for “horizontal intra-industry trade”). 

Or alternatively one can do the same to the Grubel-Lloyd indexes of industries in 

a country’s trade with its trading partners on a multilateral basis as in Greenaway 

et al. (1995), who split the data into the two groups of samples referred to as 

horizontal and vertical intra-industry trade using relative unit values of exports and 

imports as the cut-off criteria. Once splitting is done, one can claim that comparative 

advantage is the right model for explaining smaller indexes (or “vertical intra-

industry trade”) and the lower level of aggregation (larger digits of categories), 

while increasing returns (monopolistic competition) for explaining larger indexes 

(or “horizontal intra-industry trade”) and the higher level of aggregation (smaller 

digits of categories). For example, under the SITC 6 digit coding system, comparative 
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advantage is highly likely to be the better candidate for explaining intra-industry 

trade, while, under the SITC 2 digit coding system, increasing returns will be the 

better one. A simple extension of this logic leads to a conjecture that at a certain 

level of aggregation both causes of trade can explain intra-industry trade unlike at 

the extreme levels of aggregation at which increasing returns and comparative 

advantage are mutually exclusive as causes of trade. 

The level of aggregation chosen in this paper may not be the best choice. Yet 

the regression results make sense because, except for the two extremes in the range 

of intra-industry trade indexes, the signs of the coefficients on the causes of trade 

cannot be determined a priori. Moreover, even if it is possible to match trade types 

with the right models for a given level of aggregation or a given cut-off value of 

indexes, it is not certain that one can actually find the appropriate level of aggregation 

or the appropriate cut-off value of indexes a priori. It is an arbitrary decision to 

split the sample into two subsamples using some cut-off criteria such as unit values. 

Since the sample in this paper was not split into two different component groups, 

the coefficients on the causes of trade may be allowed to take any signs.  

 

IV. CONCLUSION 

 

This paper has estimated a two-part model, in which the choice of trade types 

and the extent of intra-industry trade are simultaneously determined. Estimation of 

the two-part model is an attempt to reconcile the two potentially conflicting 

observations on intra-industry trade. For estimation, a trade data set of SITC 7 

goods at the 3-digit SITC (Revision 4) for country pairs has been used, in which 

Korea is fixed as a source country. This paper has shown two interesting estimation 

results. First, it has shown that the GL index is positively related to increasing returns 

and comparative advantage for the data set of the strictly positive GL indexes. A 

symmetry exists in the interaction of intra-industry trade with its causes in explaining 

the extent of intra-industry trade. Second, it has confirmed the empirical equivalence 

between increasing returns and comparative advantage in explaining the occurrence 

of intra-industry trade. For an uncensored data set in which the GL index is 

nonnegative and trade types are not discriminated, both increasing returns and 

comparative advantage can explain the occurrence of intra-industry trade.  
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Appendix A. Export and Import Functions 

 

In the Chaney model, exports of product g  from country i  to country j  are 

expressed as: 
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Where 
g

ijp  is the price of product g  in country j, and 
g

ijq  is the consumption of product 

g  sent from country i to country j. Country j’s demand for product g , 
g

ijq , is derived 

from the utility maximization problem,   
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where      



dqqf g
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 , and 0 , g  denote the budget shares of the 

numeraire and product g  respectively.25 And jY  is the income of country j, (which 

equals its total spending), 
g

jP  the price index in country j , and  1g  the elasticity 

of substitution. 
For a firm with the productivity level at  , the cost of producing q  units of 

product g  and selling them in country j  is 
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                     (A-2) 

 

where iw  is the unit cost of composite input, ij  variable transportation costs, 

  productivity, and 
g

ijf  the fixed cost of exporting product g . The optimal 

 

25 The numeraire good 0 is homogeneous, and good g  is a differentiated good. 
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product price this firm charges is a constant mark-up over the unit cost (‘composite 

input’ costs iw  times variable transportation costs ij ):  
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Then the price index in country j ,
g

jP , can be expressed as a function of productivity

  and the number of potential entrants 
kN  from country k  that exports to market 

j : 
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where 
kN  denotes the number of potential exporters from country k , 

  g

gF


 1  the Pareto distribution of productivity  , and 1 gg  .26  

A firm’s decision on whether to enter a particular market depends on its productivity. 

Since less productive firms cannot generate enough profits abroad to cover fixed 

entry costs, not all firms can enter the export market. The profits of the exporting 

firm are given by  
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26 Chaney (2008: 1712) 
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The productivity threshold ( ), which makes profits break-even ( 0g

ij ), 

coincides with the productivity of the least efficient firm in country i that exports 

to country j :  
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Solving simultaneously for the price index and the productivity threshold yields  
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   is an aggregate index of country 

j ’s remoteness from the rest of the world and 



N
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1

 is world output.27  

Substituting the price index and the productivity threshold into exports of an 

individual firm yields a bilateral export function that depends on productivity, trade 

costs (both fixed and variable), aggregate demand, remoteness, and input costs. 

 

 

27 See Chaney (2008: 1712-1713) for the values of
1 ,

2 ,
3 and

4 . 
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0g

ijx                               for ij   

 

The bilateral export function for a firm with ij  indicates that, with lower 

trade costs, exports at the firm level increase through changes in the intensive 

margin. One obvious implication of the bilateral export function (A-9) is that the 

extent to which exports respond to changes in trade costs depends on the elasticity 

of substitution ( 1g ). On the other hand, the existence of a threshold above 

which firms select into the export market implicates changes in the extensive margin, 

the extent to which bilateral trade relations come to exist for the first time (Chaney, 

2008: 1714). 

The sum of exports of firms with productivity   above ij  equals aggregate 

exports of product g  from country i  to country j,    
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where iL  is the number of workers and iw  workers’ productivity (the unit cost of 

composite inputs) in country i. Then the export volume from country i  to country 

j  is expressed as 
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where g  denotes the consumption share of product g ; iY ( jY ) the income of 

country i  (country j ); Y  world output; iw  unit costs (or country i  worker’s 

productivity); ij  variable trade costs; ijf  fixed trade costs; j  an aggregate 

index of country j ’s remoteness from the rest of the world; g  the productivity 

distribution parameter; and g  the elasticity of substitution between two varieties.  
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Analogously, aggregate imports of product h  from country j to country i  are 

defined as    


h

h

ijjj

h

ij dGmLwM
h

ij



 , where jL  is the number of workers and 

jw  workers’ productivity in country j.28 Then the import volume from country 

j  to country i  is expressed as 
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where h  denotes the consumption share of good h; iY ( jY ) the income of country 

i  (country j ); Y  world output; jw  unit costs (or country j  worker’s 

productivity); ji  variable trade costs; jif  fixed trade costs; i  an aggregate index 

of country i ’s remoteness from the rest of the world; g  the productivity 

distribution parameter; and g  the elasticity of substitution between two varieties.29  

Substituting the productivity threshold, equation (A-8), into equations (A-10A) 

and (A-10B) yields 
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28 See Chaney (2008: 1718) for the derivation of
g

ijX . 

29 The aggregate bilateral trade functions in Chaney (2008) are simpler to derive than those in 

Helpman et al. (2008). The latter followed the two-stage estimation procedure to deal with the 

sample selection and firm heterogeneity biases. See Chaney (2008: 1709) 
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where ij  ( ji ) is the productivity of the least efficient firm in country i ( j ) that 

exports to country j ( i ) and 1
4

 g

g

g g

ijg f 



  ( 1

4
 h

h

h h

jih f 


 ).   

 

Appendix B. Instrumentation 

 

In Table 1, the elasticity of total trade flows (i.e.
g

ijXln ) with respect to 

comparative advantage (i.e.
g

iĵln ) for country i  is g , which is the sum of 

the intensive margin elasticity  1 g  and the extensive margin elasticity

 1 gg  . On the other hand, the elasticity of total trade flows with respect 

to increasing returns (i.e.
g

ijfln ) for country i  is     11  ggg  , 

which equals the extensive margin elasticity. 

Given these elasticities, it is straightforward to retrieve information on 
g

iĵln  

from 
g

ijxln  using the intensive margin elasticity  1
ˆln

ln





gg

ij

g

ijx



, and 

information on 
g

ijfln  from 
g

ijln  using the extensive margin elasticity 
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ij

g

ij
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.  

However, information retrieved above does not precisely represent unobservable 

costs. The intensive margin 
g

ijxln  is not proportional to  g

ji

g

ij  ˆlnˆln   in equation 

(4) since  g

ji

g

ij

g

ij  ˆlnˆlnˆln  . Nor is the extensive margin 
g

ijln  proportional 

to  g

ji

g

ij ff lnln   in equation (4) since  g

ji

g

ij

g

ij fff lnlnln  . So, the observable 

g

ijxln  cannot exactly represent  g

ji

g

ij  ˆlnˆln  , nor can the observable 

g

ijln  exactly represent  g

ji

g

ij ff lnln  .  
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The inaccurate proxy problem, however, can be solved by applying multiple 

indicator IV methods (Wooldridge, 2010: 112-114). First,
g

iĵln  and
g

ijfln

can be used as the indicators of  g

ji

g

ij  ˆlnˆln   and  g

ji

g

ij ff lnln   respectively. 

The relative position in the normalized unit costs of the source country against the 

destination country will affect the extensive and intensive margins of the source 

country. So will the relative advantage in the fixed trade costs of the source country 

against the destination country. Second, 
g

ijxln  and 
g

ijln can be used as the 

second indicators of  g

ji

g

ij  ˆlnˆln   and  g

ji

g

ij ff lnln   respectively. Since 
g

iĵln  

is correlated with both 
g

ijxln  and 
g

ijln  while 
g

ijfln  is correlated with

g

ijln  only as shown in Table 1,  g

uj

g

ijx lnln   can be used as an IV for

g

iĵln  and 
g

ijln  as an IV for
g

ijfln . 

 

Appendix C. 

 

Table C-1. Korea’s Trading Partners in SITC 7 (2007-2013 average) 

Country EM IM GL index zln  
i

j

GDP

GDP
 

i

j

PI

PI
 FTA 

(years) 

Albania 0.901 0.019 0.001 8.207 0.011 0.169 0 

Algeria 0.981 0.062 0.002 7.401 0.155 0.202 0 

Andorra 0.810 0.019 0.049 4.002 0.003 1.972 0 

Antigua and Barbuda 0.738 0.094 0.002 5.031 0.001 0.614 0 

Argentina 0.954 0.024 0.008 5.574 0.426 0.510 0 

Armenia 0.916 0.048 0.003 7.083 0.009 0.145 0 

Aruba 0.758 0.092 0.000 13.785 0.002 1.104 0 

Australia 0.996 0.047 0.117 2.245 1.139 2.464 3 

Austria 0.984 0.012 0.268 0.151 0.369 2.129 0 

Azerbaijan 0.860 0.047 0.000 9.920 0.049 0.261 0 

Bahamas 0.356 0.011 0.001 7.877 0.007 0.988 0 

Bahrain 0.778 0.066 0.003 6.721 0.024 0.958 0 

Bangladesh 0.964 0.035 0.010 5.294 0.101 0.032 3 

Belarus 0.921 0.012 0.033 2.840 0.052 0.265 0 

Belgium 0.983 0.016 0.145 1.959 0.453 2.009 0 
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Table C-1. Continued 

Country EM IM GL index zln  
i

j

GDP

GDP
 

i

j

PI

PI
 FTA 

(years) 

Belize 0.575 0.016 0.043 4.012 0.001 0.203 0 

Benin 0.330 0.006 0.000 9.810 0.006 0.032 0 

Bermuda 0.707 0.043 0.000 9.164 0.005 3.881 0 

Bhutan 0.630 0.040 0.001 7.919 0.001 0.092 0 

Bolivia 0.940 0.011 0.002 8.337 0.019 0.089 0 

Bosnia Herzegovina 0.924 0.019 0.011 5.729 0.016 0.197 4 

Botswana 0.690 0.003 0.000 8.675 0.011 0.283 3 

Brazil 0.973 0.074 0.021 4.315 1.749 0.434 4 

Brunei Darussalam 0.914 0.095 0.010 3.912 0.013 1.532 0 

Bulgaria 0.925 0.017 0.100 2.441 0.046 0.303 0 

Burkina Faso 0.762 0.007 0.000   0.009 0.026 4 

Burundi 0.397 0.003 0.000   0.002 0.009 0 

Cambodia 0.979 0.083 0.042 4.560 0.011 0.035 0 

Canada 0.989 0.027 0.161 2.185 1.461 2.075 0 

Cape Verde 0.383 0.012 0.000 3.701 0.002 0.155 0 

Central African Republic 0.250 0.005 0.001 6.419 0.002 0.020 7 

Chile 0.974 0.072 0.001 7.651 0.195 0.549 0 

China 1.000 0.123 0.508 0.729 5.515 0.196 0 

Colombia 0.899 0.043 0.002 7.215 0.260 0.271 0 

Costa Rica 0.990 0.030 0.034 0.285 0.033 0.338 1 

Côte d'Ivoire 0.786 0.027 0.002 8.291 0.021 0.054 3 

Croatia 0.936 0.022 0.060 3.041 0.056 0.622 3 

Cyprus 0.922 0.015 0.025 3.525 0.023 1.362 0 

Czech Republic 0.985 0.029 0.140 1.701 0.191 0.879 3 

Denmark 0.970 0.014 0.209 0.374 0.298 2.604 0 

Djibouti 0.244 0.039 0.000   0.001 0.059 0 

Dominica 0.463 0.020 0.033 3.787 0.000 0.290 0 

Dominican Republic 0.986 0.028 0.063 2.267 0.046 0.221 0 

Ecuador 0.993 0.081 0.003 6.733 0.064 0.207 0 

Egypt 0.988 0.076 0.008 5.577 0.184 0.114 3 

El Salvador 0.967 0.028 0.040 3.297 0.020 0.155 0 

Estonia 0.920 0.024 0.096 2.070 0.020 0.745 0 

Ethiopia 0.977 0.019 0.000 10.068 0.027 0.015 3 

Faeroe Islands 0.613 0.015 0.001 3.985 0.002   3 

Fiji 0.968 0.021 0.043 4.109 0.003 0.176 0 

Finland 0.957 0.036 0.116 0.461 0.237 2.138 0 

France 0.992 0.019 0.269 0.634 2.489 1.850 0 

French Polynesia 0.938 0.054 0.000 10.086 0.006 1.074 0 

Gambia 0.480 0.005 0.001 7.684 0.001 0.024 0 
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Table C-1. Continued 

Country EM IM GL index zln  
i

j

GDP

GDP
 

i

j

PI

PI
 FTA 

(years) 

Georgia 0.927 0.017 0.033 3.121 0.012 0.129 3 

Germany 0.997 0.026 0.350 0.246 3.224 1.878 0 

Ghana 0.993 0.057 0.039 3.979 0.030 0.060 3 

Greece 0.951 0.139 0.016 5.350 0.272 1.186 0 

Greenland 0.369 0.007 0.008 2.060 0.002 1.784 0 

Guatemala 0.990 0.032 0.008 6.162 0.039 0.131 0 

Guyana 0.767 0.030 0.005 3.523 0.002 0.128 0 

Honduras 0.976 0.027 0.020 3.853 0.014 0.090 0 

Hong Kong  0.999 0.042 0.185 2.269 0.212 1.456 3 

Hungary 0.983 0.042 0.116 1.969 0.123 0.596 7 

Iceland 0.854 0.019 0.030 3.263 0.014 2.153 4 

India 0.998 0.065 0.097 2.961 1.435 0.058 0 

Indonesia 1.000 0.042 0.291 1.388 0.604 0.121 3 

Iran 0.961 0.072 0.007 5.677 0.392 0.254 0 

Ireland 0.992 0.023 0.231 0.383 0.218 2.375 3 

Israel 0.981 0.051 0.325 0.802 0.208 1.365 0 

Italy 0.989 0.017 0.267 0.445 1.996 1.600 0 

Jamaica 0.893 0.012 0.199 3.060 0.012 0.216 0 

Japan 1.000 0.069 0.513 0.720 4.692 1.785 0 

Jordan 0.966 0.127 0.004 6.263 0.023 0.174 0 

Kazakhstan 0.902 0.036 0.001 7.352 0.141 0.427 0 

Kenya 0.846 0.014 0.022 4.612 0.037 0.043 0 

Kuwait 1.000 0.063 0.008 5.500 0.125 2.045 0 

Kyrgyzstan 0.939 0.037 0.005 6.076 0.005 0.044 0 

Latvia 0.769 0.014 0.034 4.048 0.026 0.607 3 

Lebanon 0.974 0.051 0.004 5.868 0.033 0.363 3 

Lithuania 0.867 0.005 0.117 2.684 0.038 0.595 3 

Luxembourg 0.894 0.008 0.085 1.373 0.049 4.700 0 

Macao  0.914 0.048 0.048 3.422 0.027 2.471 0 

Macedonia 0.910 0.026 0.010 3.961 0.009 0.202 0 

Madagascar 0.940 0.031 0.009 5.684 0.008 0.019 4 

Malawi 0.760 0.015 0.009 5.518 0.005 0.017 0 

Malaysia 1.000 0.054 0.622 0.528 0.226 0.387 0 

Maldives 0.857 0.008 0.007 5.574 0.002 0.308 3 

Mali 0.415 0.003 0.012 3.943 0.008 0.029 0 

Malta 0.808 0.044 0.617 0.530 0.008 0.923 0 

Mauritania 0.641 0.002 0.000   0.004 0.053 0 

Mauritius 0.945 0.050 0.030 3.986 0.009 0.355 0 

Mexico 0.998 0.063 0.112 2.839 0.983 0.404 0 
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Table C-1. Continued 

Country EM IM GL index zln  
i

j

GDP

GDP
 

i

j

PI

PI
 FTA 

(years) 

Moldova 0.871 0.018 0.000 9.637 0.006 0.076 0 

Mongolia 0.994 0.090 0.008 5.555 0.006 0.113 0 

Montenegro 0.896 0.026 0.003 6.433 0.004 0.296 0 

Mozambique 0.826 0.008 0.001 7.872 0.011 0.022 0 

Myanmar 0.777 0.095 0.000 8.685 0.038 0.035 0 

Namibia 0.412 0.004 0.017 5.256 0.010 0.212 3 

Nepal 0.888 0.019 0.005 5.976 0.013 0.024 0 

Netherlands 0.997 0.014 0.184 0.325 0.780 2.273 0 

New Caledonia 0.945 0.061 0.005 6.185 0.008 1.628 0 

New Zealand 0.995 0.036 0.070 2.654 0.135 1.498 0 

Nicaragua 0.971 0.073 0.018 5.935 0.008 0.069 0 

Niger 0.617 0.003 0.000 8.888 0.005 0.016 0 

Nigeria 0.981 0.020 0.023 3.963 0.332 0.100 7 

Norway 0.980 0.045 0.089 0.420 0.410 4.064 0 

Oman 0.970 0.056 0.002 7.410 0.055 0.916 0 

Pakistan 0.978 0.032 0.010 5.837 0.164 0.046 0 

Palestinian Territory 0.922 0.053 0.014 4.416 0.008 0.095 0 

Panama 0.985 0.063 0.009 0.767 0.026 0.335 3 

Papua New Guinea 0.985 0.025 0.001 7.419 0.010 0.067 3 

Paraguay 0.965 0.036 0.001 8.483 0.019 0.139 3 

Peru 0.997 0.057 0.002 7.118 0.133 0.220 0 

Poland 0.971 0.044 0.098 2.538 0.439 0.557 3 

Portugal 0.953 0.011 0.183 1.431 0.217 0.992 0 

Qatar 1.000 0.067 0.003 6.526 0.123 3.475 0 

Romania 0.961 0.013 0.212 0.900 0.163 0.361 0 

Russian Federation 0.989 0.061 0.021 4.325 1.486 0.502 0 

Rwanda 0.927 0.031 0.003 7.344 0.005 0.023 0 

Saint Kitts and Nevis 0.631 0.020 0.001 5.144 0.001 0.611 0 

Saint Vincent and the Grenadines 0.697 0.015 0.001 6.532 0.001 0.275 0 

Samoa 0.387 0.018 0.003 4.269 0.001 0.141 0 

Sao Tome and Principe 0.054 0.014 0.000   0.000 0.057 4 

Saudi Arabia 0.844 0.100 0.002 7.097 0.511 0.904 7 

Senegal 0.936 0.024 0.004 6.320 0.012 0.045 3 

Serbia 0.936 0.021 0.005 6.069 0.039 0.261 4 

Singapore 0.999 0.084 0.592 0.743 0.208 1.984 3 

Slovakia 0.973 0.122 0.039 3.829 0.082 0.733 0 

Slovenia 0.953 0.049 0.071 2.626 0.045 1.063 0 

South Africa 1.000 0.039 0.091 2.965 0.311 0.293 3 

Spain 0.982 0.019 0.151 2.208 1.334 1.405 0 
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Table C-1. Continued 

Country EM IM GL index zln  
i

j

GDP

GDP
 

i

j

PI

PI
 FTA 

(years) 

Sri Lanka 0.946 0.024 0.043 3.710 0.044 0.103 0 

Sudan 0.955 0.048 0.009 5.297 0.040 0.063 3 

Suriname 0.551 0.004 0.000   0.004 0.346 7 

Sweden 0.986 0.021 0.239 0.435 0.461 2.383 0 

Switzerland 0.982 0.008 0.131 0.700 0.536 3.319 4 

Syria 0.969 0.215 0.001 7.885 0.044 0.101 0 

Thailand 0.999 0.042 0.629 0.479 0.299 0.218 0 

Togo 0.461 0.016 0.002 4.254 0.003 0.023 0 

Tonga 0.550 0.011 0.011 3.324 0.000 0.160 0 

Trinidad and Tobago 0.912 0.028 0.000 9.122 0.021 0.751 0 

Tunisia 0.947 0.028 0.058 3.160 0.040 0.182 1 

Turkey 0.988 0.052 0.082 3.226 0.653 0.439 0 

Turks and Caicos Islands 0.177 0.071 0.000   0.001 1.055 0 

Uganda 0.918 0.013 0.001 8.317 0.020 0.028 0 

Ukraine 0.960 0.046 0.030 4.112 0.145 0.153 0 

United Arab Emirates 1.000 0.045 0.009 3.550 0.284 1.740 0 

United Kingdom 0.993 0.016 0.310 0.862 2.362 1.843 3 

United Republic of Tanzania 0.955 0.007 0.003 7.172 0.028 0.031 0 

Uruguay 0.934 0.025 0.002 6.928 0.035 0.500 2 

USA 0.996 0.047 0.376 0.813 13.745 2.134 0 

Viet Nam 0.993 0.142 0.200 2.124 0.106 0.057 0 

Yemen 0.953 0.093 0.002 7.526 0.027 0.058 0 

Zambia 0.872 0.004 0.001 8.229 0.015 0.054 0 

Zimbabwe 0.807 0.003 0.008 6.762 0.008 0.030 0 

Average 0.887 0.038 0.086 4.119 0.367 0.712 0.994 

Notes: EM – extensive margin; IM – intensive margin; GL index – the Grubel Lloyd Index; 

 g

ij

g

ij MXz lnln  ; 

i

j

GDP

GDP  – GDP Partner/GDP Korea; 

i

j

PI

PI
 – per capita GDP 

partner/per capita GDP Korea; FTA (years) – the number of years during which Korea and its 

trading partner maintain the common membership of an FTA. The data on GDPs are taken from 

the World Bank. 
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