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Trade Implications of the Trans-Pacific
Partnership for ASEAN and Other

Asian Countries
ALAN V. DEARDORFF∗

The Trans-Pacific Partnership (TPP) aspires to become a state-of-the-art trade
agreement linking 12 countries on both sides of the Pacific. In addition to
establishing a free trade agreement (FTA) among these countries, negotiators are
pursuing a long list of other issues, both trade-related and non-trade related. This
paper examines the likely effects of the TPP on trade alone, taking into account
the fact that all of the potential members of the TPP are already participants
in other FTAs. Using information from the World Trade Organization (WTO)
on the existence of these FTAs plus data on the identities of countries’ major
trading partners for both exports and imports, I discuss the likely effects on a list
of countries in terms of trade creation, trade diversion, preference erosion, and
“trade reversion”—the reversal of trade diversion that has already occurred due
to existing FTAs. The list of countries includes all of the members of the TPP
as well as of the Association of Southeast Asian Nations (ASEAN). In addition
it includes 10 additional Asian economies that are not part of either.

Keywords: Trans-Pacific Partnership, free trade agreements
JEL codes: F13

I. Introduction

Negotiations have been underway for several years towards the formation of
the Trans-Pacific Partnership (TPP), which aims to be a “next generation” or “21st
century” trade agreement linking countries on both sides of the Pacific. Originating
as the Pacific 4, or P-4 agreement among New Zealand, Singapore, Brunei Darus-
salam, and Chile, which began in 2006, the TPP negotiations now include the 12
countries indicated in Table 1, with Japan the most recent to join, in 2013. My pur-
pose in this paper is to explore the potential implications of the TPP for its members
and for other economies of Asia, especially those who are members of ASEAN and

∗The author (alandear@umich.edu) is Associate Dean and Professor of International Economics at the Ford School
of Public Policy, University of Michigan in Ann Arbor. I have benefited in writing this paper from conversations with,
and other inputs from, two students, both of whom volunteered their assistance. Mindy Shaw helped me to track down
data about the economies and their FTAs. Dani Litovsky shared with me much that she had learned studying the
TPP when working with William Krist at the Wilson Center, and she also directed me to a number of other valuable
sources of information. I am also grateful to an anonymous referee whose suggestions greatly improved the paper.

Asian Development Review, vol. 31, no. 2, pp. 1–20 C© 2014 Asian Development Bank
and Asian Development Bank Institute



2 ASIAN DEVELOPMENT REVIEW

Table 1. Economies Considered

Likely Member of Actual Member of
TPP AFTA

Australia yes
Bangladesh
Brunei Darussalam yes yes
Cambodia yes
Canada yes
Chile yes
People’s Republic of China
Hong Kong, China
India
Indonesia yes
Japan yes
Lao PDR yes
Macau, China
Malaysia yes yes
Mexico yes
Myanmar yes
Nepal
New Zealand yes
Pakistan
Peru yes
Philippines yes
Singapore yes yes
Republic of Korea
Sri Lanka
Taipei,China
Thailand yes
United States yes
Viet Nam yes yes

AFTA = ASEAN Free Trade Agreement, TPP = Trans-Pacific Partnership.
Sources: WTO and USTR websites.

the ASEAN FTA (AFTA). Table 1 lists the economies I will consider, including
their membership in AFTA as well as their potential membership in the TPP.1

The TPP is of interest in part because it is large, mainly due to the presence
of the United States (US) and Japan. It is of interest also, however, for two other
reasons. First, as a free trade agreement (FTA), it will overlap numerous other FTAs,
so that its economic effects are not just the effects that have long been studied for
trade agreements that are freestanding, without such overlaps. The economic effects
therefore go beyond the simple trade creation and trade diversion introduced by
Viner (1950).

The TPP is also of interest because of its ambition to extend well beyond
the limits of trade and trade policy, including a host of other issues. Some of these,
such as trade in services, technical barriers to trade, and intellectual property, have

1Their membership is potential, since it is possible that the TPP may never be completed, or if it is, that some
economies may not then ratify their membership.
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been included previously both in the World Trade Organization and in other regional
agreements such as the North American Free Trade Agreement (NAFTA), but the
TPP intends to go further in these directions than ever before. At the same time, the
TPP negotiators are addressing new issues that have never, or hardly ever, been part
of trade agreements, such as competition policy, regulatory coherence, and standards
for labor and environment. All of these issues will take most of the included Asian
countries well beyond what they have included previously in their existing trade
agreements.2

One might object that the TPP is not the most important trade agreement on the
horizon that will matter for Asian economies. In 2013, negotiations began between
the US and the European Union (EU) on a Transatlantic Trade and Investment
Partnership, or TTIP. Although TTIP includes only two partners, the US and the EU,
it will encompass a larger part of the world economy than currently envisioned for
the TPP. Therefore, while the TTIP will not include any economies of Asia, it will
surely matter a great deal for them. That, however, is a topic for another paper. And
in some ways, the TPP’s overlap with both Asian economies and various existing
Asian trade agreements makes it a more interesting case.

I will divide this discussion into three parts. First, in section II, I will provide
some description of the TPP itself, including a list of the many issues that are being
discussed in addition to tariffs and that may become part of an agreement if and when
it is reached. Since my focus in the rest of the paper will be only on the trade effects
of the TPP, and since these are influenced by the presence of trade agreements that
already exist, I will then, in section III, provide a picture of the relevant agreements
involving ASEAN and other Asian economies. Finally, in Section IV, I will use this
information together with data on the bilateral patterns of trade to discuss how the
TPP might be expected to benefit or harm the countries of the TPP, of ASEAN, and
other selected Asian economies.

II. TPP, AFTA, and Other Asia3

Both the TPP and AFTA are, or propose to be, FTAs—that is, the member
countries reduce to zero all tariffs on imports from other member countries of
all, or almost all, products. Their agreements do not involve any commitments
about external tariffs—that is, the tariffs on imports from economies outside the
FTA. These typically remain at the levels that they were prior to the FTA, although
economies are free to, and often do, negotiate additional FTAs with other economies.
To varying degrees, member countries of FTAs also identify “sensitive sectors” in

2Exceptions are Australia and Singapore, whose FTAs with the US do include these issues.
3A referee asks about the purpose of including the economies I’ve called “Other Asia.” This was done at the

request of the journal editors, who wanted implications for the PRC and India, not just ASEAN.
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which they do not fully and/or immediately eliminate tariffs. The more trade is
covered by these sensitive sectors, the smaller are the economic benefits, and the
larger are the economic costs of the FTA, but the smaller also are the internal
dislocations that the FTA is likely to cause.

The 10 countries of AFTA include six—Brunei Darussalam, Indonesia,
Malaysia, the Philippines, Singapore, and Thailand—that have already reduced
tariffs among themselves to almost zero. The remaining four—Cambodia, the Lao
People’s Democratic Republic (Lao PDR), Myanmar, and Viet Nam—because of
their lower per capita incomes, were granted a slower schedule for reducing tariffs to
below 5%, but they are on track to do so. However, both sets of countries are allowed
to exempt sensitive sectors—most significantly rice—from these tariff reductions,
so that the fraction of potential trade covered by the FTA is well below what it could
have been.4

The TPP will also be an FTA, and it seems likely that the tariff reductions
among the TPP countries will be more complete and more general than those of
AFTA, although that of course remains to be seen. The TPP will also exempt some
sensitive sectors, and the negotiations on which sectors those will be, and how many,
are already contentious.

In addition to tariffs, both trade agreements include some restrictions on
the use of nontariff barriers (NTBs). These are, by their nature, harder to identify
and even harder in most cases to quantify, which makes including them in a trade
agreement difficult.5 The AFTA aspires to eliminate NTBs, but to my knowledge it
has not so far made much progress in doing so. The TPP seems likely to achieve
much more in this regard, as its negotiation already includes groups addressing such
NTBs as customs valuation and procedures, government procurement practices, and
sanitary and phytosanitary measures.

As this already indicates, the TPP aspires to be far more than just a trade
agreement or an FTA. Table 2 lists the issues that I have seen mentioned as being
subject to negotiation in the TPP. I include my own take on what some of these issues
entail, while for others, I quote either from the United States Trade Representative
documents or from other commentators. Especially for the former, these descriptions
reflect only the US position on what should be included in the TPP, although it seems
likely that the US will dominate the negotiations, so that these will turn out to be
accurate. If the negotiations are successful, it will be the nontrade issues—far more
than the tariff reductions—that will transform more than just the trading system, but
also the domestic economies, of many of the member countries. And some of these
“nontrade” issues will matter for trade as well.

4The fraction of actual imports that is covered can of course be very high if the tariffs on sensitive imports
are so high as to almost eliminate those imports entirely.

5See Deardorff and Stern (1998).
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Table 2. Issues of the Trans-Pacific Partnership (TPP)

Trade issues
Trade in goods

Tariffs
• Eliminate tariffs on intra-TPP trade

Nontariff barriers
• Harmonize customs valuation rules and procedures
• Remove technical barriers to trade
• Remove the trade-distorting effects of sanitary and phytosanitary measures
• Open government procurement to imports from member countries

Trade remedies
• “Build upon (the existing rights under the WTO for anti-dumping, countervailing duty, and

safeguards protection) to assure transparency and procedural due process” USTR (2011)
• Negotiate a special transitional regional safeguard mechanism for the TPP

Rules of origin
• “A common tariff schedule and rules of origin would result in a greater level of trade

expansion and potential economic benefits” Krist (2012, p. 15)
• “Regional rules of origin will provide new opportunities for Australian exporters to tap into

global supply chains.” Government of Australia (2013)
Trade in services

• Agree on national treatment for member-country service providers, subject to a “negative list”
of exceptions for specific service sectors

Non-trade issues
Intellectual property protection

• Reinforce and extend the protection of patent, copyright, trademark, and other intellectual
property protection provided by the TRIPs Agreement of the WTO

Competition policy
• “The United States is seeking rules to prohibit anticompetitive business conduct, as well as

fraudulent and deceptive commercial activities that harm consumers.” USTR (2014)
Temporary movement of business persons

• “Promote transparency and efficiency in the processing of applications for temporary entry”
USTR (2011)

Labor rights
• The US is “seeking enforceable rules that protect the rights of freedom of association and

collective bargaining; discourage trade in goods produced by forced labor, including forced
child labor; and establish mechanisms to monitor and address labor concerns.” USTR (2014)

Environmental laws and regulations
• “U.S. proposal would create new binding commitments in the area of conservation, such as an

obligation to maintain domestic laws or regulations that prohibit trade in wildlife or plants that
were obtained illegally, for protection of endangered species and marine fisheries, or to
prevent trade in illegal logging.” Krist (2012, p. 13)

Regulatory coherence
• The object here is to reform regulatory systems so they can be more compatible internationally,

both in terms of what is required and in terms of procedures for demonstrating and certifying
compliance.

Digital technologies
• “The United States has proposed that TPP countries commit to not blocking cross-border

transfer of data over the Internet and not require that servers be located in the country in order
to conduct business in that country.” Krist (2012, p. 13)

Financial services
• “Commitments to liberalize foreign financial services and insurance markets while protecting

a government’s broad flexibility to regulate, including in the financial sector, and to take the
actions necessary to ensure the stability and integrity of a financial system.” USTR (2014)
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Table 2. Continued.

Investment
• “Provisions to ensure non-discrimination, a minimum standard of treatment, rules on

expropriation, and prohibitions on specified performance requirements that distort trade and
investment.” USTR (2011)

• “. . .several countries are said to favor ‘investor-state arbitration’ provisions for issues
involving foreign investments.” Petri et al. (2011)

• “. . .provide strong protections to ensure that all TPP governments can appropriately regulate in
the public interest, including on health, safety, and environmental protection.” USTR (2014)

Issues often mentioned, but not explicitly part of TPP
State-owned enterprises

• “Prevent SOEs from receiving support in the form of regulatory and tax advantages, or access
to capital and other inputs at below-market prices” Petri et al. (2011)

Currency manipulation
• “There will also need to be careful wording on ‘currency manipulation’ to please US

manufacturers” Pilling (2013)

Source: Author’s inferences from multiple sources, including those cited above.

Figure 1. Shares of GDP for TPP, AFTA, and Other Asia

AFTA = ASEAN Free Trade Agreement, GDP = gross domestic product, TPP = Trans-Pacific Partnership.
Source: Author’s calculations using data from CIA World Fact Book 2013.

The sizes of the groups of economies in Table 1 are shown in Figure 1.
The total GDP of the TPP countries (on a purchasing power parity basis) is almost
10 times that of the AFTA countries, and the countries that are in both are small
parts of each. Figure 1 also includes the Other Asia economies from Table 1, for
comparison. As a group (which includes both the People’s Republic of China, or
PRC, and India), they are only slightly smaller than the countries of the TPP.
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Figure 2. Existing FTAs among TPP and Asian Economies

AFTA = ASEAN FTA, FTA = free trade agreement, TPP = Trans-Pacific Partnership.
Source: Author’s representation.

III. The TPP in an Environment of Other FTAs

In what follows, I will be particularly interested in the effects of the TPP
that arise from the fact that it overlaps with AFTA. That is, TPP will form an FTA
with some countries that are themselves already part of another FTA among the
countries of ASEAN. From Figure 1, it is clear that the countries within this overlap
are small relative to both TPP and AFTA. However, they are just an example of
a more common phenomenon where the TPP will establish free trade agreements
with countries that already participate in other FTAs.6

To see this, Figure 2 shows the economies of Table 1, grouped by their
membership or non-membership in the TPP and AFTA. It then shows, for each pair
of economies, their current memberships in FTAs (denoted “F”) as reported to the

6The TPP has, of course, a much larger overlap with the countries of the North American Free Trade Area
(NAFTA). That is not the primary subject of this paper, because of its focus on Asia, but effects on the NAFTA
countries will be included.
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WTO.7 The display shows each pair of economies twice and is therefore symmetric
around its diagonal, where economies are paired with themselves and the cells are
empty.

The heavy square in the top-left outlines the pairs of countries of the TPP,
which if it succeeds will fill in all of its cells with “F.” The lighter square outlines
the countries of AFTA, the cells of which are already denoted “F.”

Figure 2 provides the following messages:

(i) The countries of the TPP are already heavily linked by numerous existing FTAs.
Of 66 possible pairs of economies in the 12-country TPP, 40 have FTAs.8

(ii) Four countries—Brunei Darussalam, Malaysia, Singapore, and Viet Nam—are
in both AFTA and the TPP. AFTA is only a very basic FTA, and these countries
will therefore necessarily be subject to greater economic integration as a result
of the TPP.

(iii) On the other hand, these same four countries are included in FTAs with the
other eight countries of the TPP in 17 of a possible 32 pairs, and most of these
FTAs appear to include more economic integration than simple FTAs.9 This
suggests that they may have already committed to some greater integration.

(iv) Of these four countries, only Singapore has an agreement with the US, which
may demand the most rigorous and far-reaching integration.

(v) The six countries that are part of AFTA but not part of the TPP already have
FTAs with three of the non-AFTA TPP countries—Australia, Japan, and New
Zealand—negotiated between them and ASEAN as a group.

(vi) Among the 10 economies included here as Other Asia, three (the PRC, India,
and the Republic of Korea) have FTAs with the AFTA countries and at least
one with the non-AFTA TPP countries.

Together, these observations make the compelling point that the TPP will
interact with a host of other existing FTAs. This fact motivates the discussion of the
effects of the TPP in the next section.

IV. Trade Effects of the TPP

Theoretical analysis of an FTA has usually been based primarily on the
concepts of trade creation and trade diversion introduced by Viner (1950). Most
simply, we imagine a world of three countries that each initially levies identical
tariffs on any given good against imports from each of the other countries. Then

7Economies report membership in both FTAs and in economic integration agreements. For the current
purpose, I am not distinguishing between these, and am coding both as FTAs.

812×11/2
9With the exception of the Chile–Malaysia FTA, the rest are reported to the WTO as economic integration

agreements.
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two of them form an FTA, reducing their tariffs against each other to zero, while
continuing to levy tariffs against imports from the third country. In this situation,
two possibilities emerge—trade creation and trade diversion:

(i) Trade creation occurs when a member of the FTA begins to import from its
FTA partner a good that it previously produced for itself.

Since it would do so only if the partner produces it more cheaply than it can
itself, both would benefit from the exchange in terms of the cost of the country’s
total consumption.10 The third country is not affected at all by trade creation,
at least in terms of any direct effect.

(ii) Trade diversion happens when a member country imports from the partner a
good that it previously imported from the third country.

Because both countries previously faced the same tariff, we can assume that
imports from the third country were due to its lower cost. Switching to importing
from the partner country therefore means purchasing a higher cost good. The
partner country presumably benefits from this change as an exporter, but the
importing country loses due to this higher cost, as does the third country whose
exports fall. The loss to the importing country is not visible to consumers, who
find the higher-cost product cheaper due to the absence of tariff. But the country
as a whole loses, with that loss taking the form of lost tariff revenue.11

The implication of Viner’s analysis is that both partners of an FTA may be
made worse off by it. Any FTA will inevitably involve some trade diversion, and it
is theoretically possible for the economic costs, even to just the member countries,
of trade diversion to outweigh both the economic benefits from trade creation and
the benefits to exporters of trade-diverted imports. Such a loss may not be likely, but
I am not aware of any plausible conditions that will rule it out.12

The possibility of a loss for the importing country due to trade diversion was
novel and even counterintuitive when Viner explained it, and it therefore has tended

10This gain, like the gains that arise from multilateral free trade, is a net gain for the country, but involves
what can be a considerable loss to some individuals within it. The net gain is based on the fact that those who gain
could in principle compensate those who lose and still remain better off. Since this compensation seldom if ever
happens, it is precisely this harm to the losers from trade creation that may motivate resistance to the formation of
an FTA, or exemption of sensitive sectors. Thus, while trade creation provides the economic rationale for an FTA, it
also provides the political resistance to it.

11For the same reasons explained in the previous footnote, it is usually trade diversion, not trade creation,
which motivates an FTA politically. Both buyers and sellers perceive themselves to be better off, and they are unaware
of the importance of the lost tariff revenue.

12My colleagues and I used a computable general equilibrium (CGE) model to analyze quite a number of free
trade agreements over the years. To the best of my recollection, only once have we had the model tell us that a country
would lose from an FTA, even though our model incorporated the effects of both trade creation and trade diversion.
That was in Brown et al. (1997), where we examined a trade agreement between Tunisia and the EU. And even there,
it was only under one of several scenarios that we found a loss in welfare for Tunisia, a loss that we attributed to trade
diversion.
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to play a central role in economists’ discussions of the welfare effects of FTAs.
However, there is a much more intuitive welfare cost due to trade diversion that is
sometimes ignored: to the outside country from whom trade is diverted. One does not
need subtle theoretical analysis to realize that an FTA harms outside countries to the
extent that their exports are reduced. This effect of an FTA is arguably more important
than any loss to partner countries, since it is both inevitable and potentially large.

From the world’s perspective, by considering the welfare of nonmembers as
well as members, then the presence of trade diversion means the FTA is even more
likely to reduce welfare. But that loss too is not inevitable, since trade creation
benefits the members without harming nonmembers.

Following the Vinerian example, an analysis of the TPP would simply ask
how much trade among the TPP countries it will create, and how much it will divert
from nonmembers.13 Since we are interested here in the effects on Asian economies,
most of which will remain outside the TPP, our primary interest will be in the trade
diversion from them.

However, as Figure 2 makes clear, the Vinerian analysis misses several im-
portant points:

(i) Preference erosion

Many of the Asian economies outside the TPP are already members of
FTAs with TPP countries. Their exports to those member countries are already
subject to zero tariffs, and therefore neither Vinerian trade diversion nor trade
creation can occur due to the TPP. However, the advantage that they secured as
exporters, from the zero tariffs with previous FTA partners, will disappear to
the extent that TPP gives the same zero-tariff access to other countries.

Many of the countries inside the TPP, including all four of the Asian members
of AFTA, are already members of FTAs with individual TPP members. For them
too, exports and imports to those members are already subject to zero tariffs,
so that again, neither trade creation nor trade diversion will occur. But they
too will find the benefits of these previous FTAs reduced by the expansion of
preferences to include the additional countries of the TPP.

The above two observations mean that much of the effects—both positive
and negative—that a large FTA like the TPP might normally be expected to
generate will not in fact occur because of other existing FTAs. At the same
time, countries that had benefited, as exporters, from trade diversion within
previously existing FTAs will lose some of those benefits.

(ii) Trade reversion

There is, however, also a corollary of the Vinerian analysis that occurs when
a country that was previously outside of an FTA of other countries, and thus

13It is not sufficient just to quantify these changes in trade. The sizes of tariffs also matter, as does any change
in costs as industries expand and contract.
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suffered from trade diversion, becomes a member of an FTA with one or more of
those countries. It experiences the reversal of previous trade diversion or what I
will call trade reversion. That is, a country outside an FTA whose exports were
previously diminished by having to compete with exporters within an FTA, by
joining that FTA (or one that includes some of its members), will reverse that
loss of exports.

In order to get a better idea of how these considerations will matter for
individual countries, we need to know something about with whom they trade. For
this purpose, I will look only at the top five countries to which each country exports
and from which each imports, since these matter most for the effects of changes in its
own and other countries’ tariffs.14 Figure 3 shows, for each of our list of economies,
the five trading partners to which it exports the most, with the top-ranked trading
partner marked “E” and the others “e.” Figure 4 shows the same for imports, marked
“M” and “m.” In some cases, fewer than five trading partners are indicated, when the
top five include countries not in our list. Since many economies have the 27-member
EU as major trade partners, the tables include this as an additional column. Data are
missing for the Lao PDR, probably because it entered the WTO only recently.

Figures 3 and 4 can be used, together with the information on existing FTAs
in Figure 2, to infer how the various economies may be affected by the TPP. For
that purpose, cells of Tables 3 and 4 that correspond to FTAs in Table 2 are shaded
grey. The following discussion is necessarily not very precise, as it draws only on
that information. A more complete analysis would also look at the levels of tariffs
that currently exist on the various trade flows and how they will change with the
formation of the TPP. All of this information should ideally be incorporated into a
proper CGE model of trade among these economies, as well as trade between them
and the rest of the world. I do not have the capacity to undertake such an analysis
here, but I hope that the following discussion will be suggestive of what a more
complete analysis would produce.

Table 3 records the results of this analysis, based on the following observa-
tions. First, for any given trade flow, if the importing economy is not part of the TPP,
then there will be no direct effect on either the exporter or the importer, since the
importer’s tariff will not be changed. These trade flows thus do not give rise to any
entry in Table 3, with the result that non-TPP economies show no effects via their
imports.

Second, again for any given trade flow—and I examine each of the flows
recorded as exports to, or imports by, TPP countries—one or more of the four
effects identified above will occur, depending on whether the exporting country is
part of the TPP and also whether the exporting and importing economies are already
in an FTA other than the TPP. Specifically, we have the following:

14This choice is also motivated by the convenient fact that the WTO reports each member’s exports to its top
five destinations, at http://stat.wto.org/.
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Figure 3. Exports to Top Five Destinations for TPP and Asian Economies

AFTA = ASEAN Free Trade Agreement, TPP = Trans-Pacific Partnership, E = Max, e = Top 2–5.
Note: Cells correspond to exports from row to column.
Source: World Trade Organization. Statistics database. http://stat.wto.org/

(i) If exporter is in TPP
• If exporter and importer are together in an FTA

• Exporter loses from preference erosion (–E)
• Importer gains from trade reversion (+R)

• If exporter and importer are not together in an FTA
• Exporter gains from both trade creation and diversion (+C+D)
• Importer gains from trade creation and loses from trade diversion (+C–D)

(ii) If exporter is not in TPP
• If exporter and importer are together in an FTA

• Exporter loses from preference erosion (–E)
• Importer gains from trade reversion (+R)

• If exporter and importer are not together in an FTA
• Exporter loses from trade diversion (–D)
• Importer loses from trade diversion (–D)
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Figure 4. Imports from Top Five Sources for TPP and Asian Economies

AFTA = ASEAN Free Trade Agreement, TPP = Trans-Pacific Partnership, M = Max, m = Top 2–5.
Note: Cells correspond to imports to row from column.
Source: World Trade Organization. Statistics database. http://stat.wto.org/

Each trade flow from Figures 3 and 4 gives rise to one or more entries in Table 3
indicating gain or loss via the above mechanisms. The reason for the gains and losses
are denoted by the letters C, D, E, R, which are uppercase when corresponding to
the top-ranked trade flows in Tables 3 and 4, and lowercase otherwise.

I provide a discussion of the impact of the trade agreements on the different
groups of countries below.

A. Countries of the TPP but Not in AFTA

1. Australia

Australia’s largest trading partner in both exports and imports is the PRC,
with which it has no FTA, and which is not included in the TPP. Indeed, Australia
does not have an FTA with any of its top five export destinations, and it has FTAs



14 ASIAN DEVELOPMENT REVIEW

Table 3. Gains and Losses Due to TPP via Top Five Trade Flows

Exports Imports

Gains Losses Gains Losses

TPP and not AFTA
Australia c,d c,r,r d,D
Canada c,d e,E c,r,R d,d
Chile e,e R,r
Japan c,d c,c d,d,D
Mexico e,E r,R d,d
New Zealand c,d,c,d E R,c,c d,d
Peru e,e R,r
United States c,d E,e r,r,c d,D

TPP and AFTA
Brunei Darussalam c,d e,E r,c,R,r d
Malaysia c,d e,e r,c,r,R d
Singapore E r,r d
Viet Nam C,D e r,R,r

AFTA and not TPP
Cambodia d,D,e
Indonesia E,d,e
Myanmar e
Philippines E,d,e
Thailand e,d

Other Asia
Bangladesh d,d
People’s Rep. of China d,d
Hong Kong, China d,d
India d,e
Macau, China d,d
Nepal d,d
Pakistan d
Rep. of Korea d,e
Sri Lanka d,d
Taipei,China d,d

AFTA = ASEAN Free Trade Agreement; TPP = Trans-Pacific Partnership; c,C = trade creation; d,D =
trade diversion; e,E = preference erosion; r,R = trade reversion (upper case if from largest trade flow,
lower case otherwise).
Source: Author’s inference based on Figures 2–4.

with only two of its top five import sources (US and Singapore). The TPP will
eliminate Australia’s bilateral tariffs with only one of its top trading partners, Japan.
From that it will gain as an exporter through both trade creation and trade diversion
in Japan. As an importer, on the other hand, while it will gain from trade creation at
home, it will lose from any trade that is diverted to Japan from other non-TPP and
non-FTA economies. At the same time, as an importer from its FTA partners US
and Singapore, Australia will gain when some of the trade that had been diverted to
them reverts to other TPP countries. On the other hand, with the PRC as its largest
import source, it will lose when part of that trade is diverted to the TPP. Together,
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these changes seem likely to be more positive than negative, so that Australia will
benefit from the TPP.

2. Canada

Canada currently has only four FTAs with our list of countries, two of them
being with the other members of NAFTA, which are also two of its largest trad-
ing partners. NAFTA has provided Canada with preferential access to these two
countries, especially the US, and part of that preference will be eroded by the TPP,
especially with respect to Japan. At the same time, Canada must have suffered
from some amount of trade diversion due to the NAFTA, and to the extent that this
trade was diverted from other TPP countries, Canada will gain as an importer on
this account via trade reversion. Other effects on Canada are similar to those noted
above for Australia. Whether Canada stands to gain or lose from the TPP therefore
depends mostly on the balance between harmful preference erosion and beneficial
trade reversion.

3. Chile

Chile already has FTAs with all but one (Viet Nam) of the other countries
of the TPP, including the only two countries within the TPP with which it trades
significantly— the US and Japan. Chile’s largest trading partner for its exports is the
PRC, with which it also has an FTA. Effects of the TPP on Chile should therefore
be minimal, though it will be subject, to a very small extent, to preference erosion
and trade reversion similar to the effects noted for Canada.

4. Japan

Japan’s largest trading partner, for both exports and imports, is the PRC, with
which it does not have an FTA. Among the members of the TPP, it trades in a major
way only with the US and, for its imports presumably of raw materials, Australia.
But its trade with the US is big, and the main effects of the TPP for Japan will be
about the same as if it simply formed an FTA with the US alone. The inclusion of
other countries in the TPP will prevent this from causing trade diversion from them,
but substantial trade diversion is likely from the PRC.

5. Mexico

Mexico is very similar to Canada in both its trading partners and membership
in FTAs. The exception is that Mexico already has an FTA with Japan, which is a
major source of its imports. The TPP seems therefore unlikely to have any major
effect on Mexico.
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6. New Zealand

New Zealand, like Australia, is a member of a large number of FTAs, but
remarkably these do not include the US. On the other hand, New Zealand does
have an FTA with the PRC. Therefore, a major positive effect of the TPP for New
Zealand will be its increased trade with the US, while it will not suffer from any
trade diversion as it shifts imports from the PRC to the US. On the contrary, the TPP
will offer New Zealand the additional benefit of trade reversion—reversing any trade
diversion that its FTA with the PRC may have caused vis-à-vis the US. In addition,
the TPP will encompass Japan, also a major trading partner of New Zealand in both
exports and imports, and with which it does not currently have an FTA. This will
generate the usual mixture of trade creation and trade diversion.

7. Peru

Peru already has FTAs with the two TPP countries with which it trades the
most—Canada and the US, as well as with another major trading partner, the PRC.
It trades little with its southern hemisphere but distant neighbors, Australia and
New Zealand, perhaps because these are two of the few industrialized countries with
which it has no FTA. The TPP will not have a big effect on Peru, but it should allow
these trade flows across the southern Pacific to expand.

8. United States

The US already has FTAs with half the TPP countries, but not with Japan. As
noted above for Japan, the largest effect of the TPP will be through the Japan-US
trade relationship. This will involve trade diversion away from the PRC and to a
lesser extent (since the trade is small) from other non-TPP Asian economies. The
exception to the latter is the Republic of Korea, with which the US already has
a recently implemented FTA, the trade within which would otherwise be likely to
grow over time. The TPP will likely slow that growth. In general, the TPP will cause
a rich mix of all four of the effects discussed above, with the balance uncertain as it
was for Canada.

B. Countries in both TPP and AFTA

1. Brunei Darussalam

Brunei Darussalam already has FTAs with all of its major trading partners
except the US, partly because of its membership in AFTA but also because it
has separate trade agreements with Japan, Chile, Australia and New Zealand, the
PRC, and the Republic of Korea. Therefore the importance of the TPP for Brunei
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Darussalam is its relationship with the US, which is both a major export destination
and import source. Its many other FTAs have, to some extent, diverted its trade from
the US, and the TPP will correct that. It’s hard to see how Brunei Darussalam could
other than benefit from the TPP.

2. Malaysia

Malaysia has all of the same FTAs as Brunei Darussalam, plus an additional
one with Pakistan. Its trade patterns are similar as well. So the conclusion for
Brunei—that it will gain mainly by having an FTA with the US and undoing trade
diversion—holds for Malaysia as well.

3. Singapore

Singapore has existing FTAs with the largest number of countries on our list:
18 of a possible 27. Unlike the other countries in the TPP and AFTA group, it even
has one with the US. So there does not appear to be much scope for gain (or loss)
for Singapore from the TPP. The two countries with which Singapore’s trade might
expand the most with the TPP are Canada and Mexico, with which it oddly does
not currently have FTAs despite their membership in NAFTA.15 With all of its other
FTAs, the trade between Singapore and these two countries undoubtedly suffers
from trade diversion. This will be corrected by the TPP, although the effect on any
of these countries’ welfare seems unlikely to be large.

4. Viet Nam

Viet Nam’s configuration of FTAs, and its major trading partners, are largely
the same as Brunei Darussalam and Malaysia, except that it lacks an FTA with
Chile. One can therefore expect a similar experience for it in that it benefits mainly
from acquiring an FTA with the US, which is its largest export destination. Unlike
Malaysia and Brunei Darussalam, however, Viet Nam does not import a great deal
from the US, so its benefits as an importer will be more muted.

C. Countries in AFTA but Not in TPP

This group includes Cambodia, Indonesia, the Lao PDR, Myanmar, the
Philippines, and Thailand. All of these countries have essentially the same con-
figuration of FTAs, in that they are members of ASEAN and the associated AFTA,

15A referee tells me that Singapore has been negotiating an FTA with Canada and Mexico for many years
and suggests that the lack of urgency may signal the perception that trade relations with these countries may be of
secondary importance.
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and the FTAs that ASEAN has negotiated with other countries (i.e., Australia and
New Zealand, Japan, the PRC, India, and the Republic of Korea).

Because these countries are part of AFTA but not part of the TPP, the latter
partnership would not be expected to benefit them, and will instead cause some
trade diversion away from them, as AFTA countries that are included in the TPP
substitute cheaper imports from TPP partners in place of imports from this group
of countries. In addition, to the extent that these countries have benefited from the
preferences provided by their many FTAs, these preferences will be eroded.

Fortunately, the only country within the AFTA/TPP group that is a major
destination for exports from any of these countries is Singapore, and it already has
FTAs with all of the TPP countries except Canada and Mexico. Therefore, both
the trade diversion and preference erosion, while they will happen, should not be
substantial, since it has already occurred.

More serious will be the trade diversion within two of the non-AFTA/TPP
countries: Japan and the US. Japan is the top export destination for both Indonesia
and the Philippines, while the US is a major destination for these countries as well,
and also for Thailand and Cambodia. Indeed, the US is the top export destination
for Cambodia. Only Myanmar (and perhaps the Lao PDR, for which we lack trade
data) appears to be immune from this effect, as its main export destinations are all,
except Singapore, outside the TPP.

I conclude that four of these countries—Cambodia, Indonesia, the Philip-
pines, and Thailand—should expect to be harmed by the TPP, and the Lao PDR may
be harmed as well if its trade patterns are similar to these.

D. Other Economies in Asia

These include Bangladesh; the PRC; Hong Kong, China; India; the Republic
of Korea; Macau, China; Nepal; Pakistan; Sri Lanka; and Taipei,China. None of the
other Asian economies that I selected for this analysis have any countries of the TPP
as their top export destinations. On the other hand, all of them have the US as one
of their top five destinations, and several of them export significantly to Japan as
well. With only two exceptions, none of them have existing FTAs with Japan or the
US either, which would temper any trade diversion. The exceptions are India with
Japan, and the Republic of Korea with the US. But the US is a top-five destination
for India’s exports, and Japan is the same for the Republic of Korea. Therefore even
these two countries can expect nontrivial trade diversion due to the TPP, although
their FTAs with the AFTA members should temper this a bit.

Of special interest, of course, is the PRC. The PRC already has FTAs with the
AFTA countries as well as with Chile, New Zealand, and Peru. However, this leaves
Australia, Canada, Japan, Mexico, and the US as TPP members with which the PRC
has no FTA and where it can expect a decline of exports due to trade diversion.
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Indeed, although the PRC’s top export destination is the 27-member EU, the US is a
close second, and Japan is also in its top five.16 The PRC would seem to be a major
loser from the TPP.

V. Conclusion

As listed in Table 2, there is much more to the TPP than just the tariffs that
will mostly be eliminated among the members. My discussion here has dealt only
with the effects of those tariff reductions, largely because I find it interesting to
consider an FTA in the context of countries that already participate in other FTAs,
something that the literature has not taken much account of.

But if the TPP achieves its objective of going well beyond these tariff reduc-
tions, it may be that the trade effects will be its least important implications. I had
intended, when I undertook to write this paper, to look at the other issues in Table 2,
but I have found the analysis of overlapping and interacting FTAs to be more than
enough to keep me busy.

I would hope, nonetheless, those other issues would be given due attention. I
suspect that some of them will offer far greater benefits to the participating countries
than the trade effects that I have discussed here. I also fear that some of those issues
will prove problematic, and that they could undermine the benefits that this “state-
of-the-art” trade agreement could otherwise provide.

As for the effects of tariff cuts considered here, the main message of this
analysis is that these are more complex and interesting than the simple analytics
of trade creation and trade diversion introduced by Viner (1950). When new trade
agreements overlap existing ones, as the TPP and others inevitably will, given the
proliferation of FTAs that already exist, two additional effects—preference erosion
and trade reversion—need to be considered as well. All four of these effects appear
for most of the countries considered here, especially those in the TPP itself, usually
precluding any simple determination of gain or loss. But the analysis does tell us
more about where to look for these effects than we might have understood previously.
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The More Divergent, the Better?
Lessons on Trilemma Policies
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This paper investigates the potential impacts of the degree of divergence in open
macroeconomic policies in the context of the trilemma hypothesis. Using an
index that measures the extent of policy divergence among the three trilemma
policy choices—monetary independence, exchange rate stability, and financial
openness—we find that emerging market economies have adopted trilemma
policy combinations with the smallest degree of policy divergence in the last 15
years. We then investigate whether and to what extent the degree of open macro
policy convergence affects the probability of a crisis and find that a developing
or emerging market economy with a higher degree of policy divergence is more
likely to experience a currency or debt crisis. We also compare the development
of trilemma policies around the crisis period for the groups of Latin American
crisis countries in the 1980s and the Asian crisis countries in the 1990s. We find
that Latin American crisis countries tended to close their capital accounts in the
aftermath of a crisis, while that is not the case for the Asian crisis countries. The
Asian crisis countries tended to reduce the degree of policy divergence in the
aftermath of the crisis, which possibly meant they decided to adopt open macro
policies that made their economies less prone to a crisis.

Keywords: impossible trinity, international reserves, financial liberalization,
financial crisis, exchange rate regime
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I. Introduction

Managing policies amid economic turbulence is never an easy task, especially
when the world economy is highly integrated and markets are intertwined. History
is full of episodes where a certain international monetary system or regime meets
an abrupt end such as the collapse of the Bretton Woods system in the early 1970s
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or during the financial crises experienced by many emerging market economies
in the 1980s and 1990s. These abrupt endings of regimes often involve crises or
some sort of financial turbulence. No matter what form of international monetary
system or regime they decide to replace the old ones with, countries always end up
adopting a combination of three policy goals: monetary independence, exchange rate
stability, and financial openness, with different degrees of attainment in each, that
is, a powerful hypothesis called the “impossible trinity” or the “trilemma” dictates
open macro policy management. Countries may simultaneously choose two—but
not all—of the three policy goals to the full extent, or adopt a combination of
intermediate degrees of all or two of the three policy goals.

Theory and empirical evidence also tell us that each one of the three trilemma
policy choices can be a double-edged sword as recognized by a significant amount
of recent literature.1 To make matters more complicated, the effect of each policy
choice can differ depending on the policy choice it is paired with. For example,
exchange rate stability can be more destabilizing if paired with financial openness,
while it can be stabilizing if paired with greater monetary autonomy.

Furthermore, countries rarely face the stark polarized binary choices often
envisioned by policy makers and researchers. In the textbook trilemma triangle
(Figure 1), each of the three sides represents the full attainment of the three policy
goals. We can locate the euro system or the gold standard at the corner representing
complete financial openness and exchange rate stability, while the Bretton Woods
system can be placed at the corner representing complete exchange rate stability and
monetary independence. When a country attempts to mix all three policy choices,
implementing these at intermediate levels, such a combination would be located
somewhere inside the trilemma triangle. The bottom line is, as Mundell (1963)
argued, the extent of achievement of the three policy choices must be linearly
related to each other.2

Obviously, different policy combinations must have different macroeconomic
effects. Now, the question is, how can the location of a country’s policy combination
in the trilemma triangle affect its macroeconomic performance, especially in terms
of avoiding traumatic economic turbulence such as financial crises?

Against this backdrop, we first construct in Section II a metric that measures
the degree of divergence among the three trilemma policies while incorporating its
relative position to the global trend. With this index, we then evaluate the patterns
of divergence of trilemma policy combinations in the last 4 decades. In Section III,

1For monetary independence, refer to Obstfeld et al. (2005), Shambaugh (2004), and Frankel et al. (2004).
On the impact of the exchange rate regime, refer to Ghosh et al. (1997), Levy-Yeyati and Sturzenegger (2003), and
Eichengreen and Leblang (2003). The empirical literature on the effect of financial liberalization is surveyed by Henry
(2007), Kose et al. (2006), Prasad et al. (2003), and Prasad and Rajan (2008).

2In other words, if there are measures representing the levels of attainment in the three policy choices, such
measures must add up to a constant. This has been empirically proven by Aizenman et al. (2012), and Ito and Kawai
(2012).
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Figure 1. The Trilemma Triangle

Source: Authors’ representation.

we implement a series of empirical exercises to examine the impact of the degree of
trilemma policy divergence on macroeconomic performance, namely the probability
of the onset of currency, banking, and debt crises. At the end of this section, we also
compare the degree of policy divergence and trilemma policy arrangements between
the Latin American crisis countries in the 1980s and the Asian crisis countries in
the 1990s, and identify commonalities and differences between these crisis periods.
In Section IV, we present the main findings and conclusions of the paper.

II. Divergence of the Trilemma Policy Choices

A. Why Does the Extent of Policy Divergence Matter?

While there are only three kinds of polarized policy combinations among
the three trilemma policies, i.e., the three vertexes in the triangle in Figure 1, once
intermediate levels for each policy are allowed, there can exist an infinite number
of open macro policy combinations. Until recently, researchers have tended to focus
on debating the merits and demerits of polarized monetary regimes. Fischer (2001)
argued the unstable nature of intermediate exchange rate regimes, pointing out
that such regimes are more prone to experience a crisis in a financially globalized
world. Frankel (1999), while admitting that regimes with “corner solutions” can
be simple and transparent in showing government commitment to maintaining a
regime, argued that avoiding intermediate regimes is not always the best solution
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for countries, especially developing ones. Willett (2003) argued that the issue is not
so much about whether polarized or intermediate regimes are more or less stable,
but about whether the macroeconomic conditions of an economy are consistent with
its monetary regime. The crises that occurred among emerging market economies
in the 1980s and 1990s and, to a similar extent, the global financial crisis of 2008–
2009, have raised questions about the global trend of financial liberalization, leading
researchers to debate the merits and demerits of greater financial openness.

Despite the debate, regimes with corner solutions are more of a rarity. In other
words, most countries often operate “somewhere inside the triangle.” For example,
some countries implement partial financial integration while trying to retain control
over exchange rate movement and preserving monetary policy autonomy. This sort of
clustering of the three policies inside the trilemma triangle, or the “middle-ground
convergence,” has been characteristic of emerging market economies (EMGs in
this paper) in recent decades as observed by Aizenman, Chinn, and Ito (2012).
The authors also note that such middle-ground convergence has been more evident
among Asian EMGs in recent years.

By adopting converged policy combinations, these economies may have been
trying to dampen the negative effects that may arise from adopting polarized policy
regimes. Interestingly, the period when middle convergence started to become more
evident among EMGs coincides with the time when some of these economies began
to accumulate sizable international reserves (IR) as if trying to buffer the trade-off
arising from the trilemma, again a more evident trend among Asian EMGs.3

A natural question that arises is how the location within the trilemma triangle
can affect macroeconomic performance, especially when we focus on the risk of
experiencing a financial crisis, which this paper focuses on. Before exploring this
question, however, we want to raise one more important issue, that is, even if certain
open macro policy combinations were found to affect the likelihood of a country
experiencing a crisis, such correlations may not be merely a function of the country’s
own macroeconomic policies.

A country’s open macro policies need to be evaluated in greater context,
compared with policies adopted by other countries. For example, a fixed exchange
rate regime would have different effects on the economy depending on whether
or not most of the other countries also adopt fixed exchange rate regimes as they
did during the Bretton Woods period. As another example, the consequence of
liberalizing financial markets should also differ between the 1960s, when most of
the countries also had closed financial markets, and in recent years, when many
countries have been moving toward the direction of full financial liberalization.

3Aizenman et al. (2010) empirically show that pursuing greater exchange rate stability can increase output
volatility for developing economies, but that this effect can be mitigated by holding a greater amount of international
reserves than the threshold of about 20% of GDP.
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When we think about the history of international monetary systems, countries
anecdotally have tended to adopt monetary regimes prevalent in other countries,
making the types of monetary regimes across countries correlated with each other.
Such correlated behavior can be global as in the case of the gold standard in the
pre-World War II era or the Bretton Woods system, regional as in the euro system,
or clustered around similar income levels as evidenced by the recent middle-ground
convergence observed among emerging market economies.

When many countries tend to adopt similar monetary regimes, this herding
behavior would create externalities, lowering the cost of a country following such a
global or regional trend, or the “mean behavior.” Conversely, herding behavior in the
choice of monetary regimes could also raise the opportunity cost of deviating from it,
unless the country that deviates from the “mean behavior” has healthy fundamentals
or solid institutions including well-functioning financial markets. In this sense, the
pursuit of forming a monetary union by some European countries, we could argue,
can be sustainable only if they are equipped with appropriate levels of institutional
development and good fundamentals.4 Hence, again, it is important to evaluate the
combinations of open macro policies in a global context or in comparison to other
countries.

In this paper, we will particularly focus on the impact of a triad policy
combination on the likelihood of financial crisis. By financial crisis, we mean three
kinds of financial crises: currency, banking, and debt crises. While it may not be
difficult to consider the relationship between the degrees of policy divergence and
their impact on currency crisis, the same may not be true for a banking or debt crisis,
where the relationships may not be as straightforward. However, the macroeconomic
performance in a banking or debt crisis, or the probability of its occurrence, can be
direct functions of the triad policy coordination.

As regards a banking crisis, the recent European experience makes it clear
that the choice of monetary regime can affect the likelihood of a banking crisis.
In the case of the euro crisis, participating in the monetary union had made it
easier for certain countries such as Ireland, Spain, and Cyprus to experience a surge
in capital flows in an unsustainable fashion. Such capital influx ended up sowing
seeds of the ongoing banking and debt crises in these countries. The situation could
have been different if these countries had not participated in the fixed exchange
rate arrangement because such a regime rids countries with highly open financial
markets of monetary independence.

The debt crisis in emerging market economies in the 1980s and 1990s and
that in Southern Europe such as Greece can also be explained similarly in the
context of the trilemma. For emerging market economies, the predominant global
trend for financial liberalization had turned the trilemma into a dilemma between

4Furthermore, it means the current crisis situation faced by some of the euro countries can be explained by
their weak fundamentals and institutional development.
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pursuing greater monetary autonomy (with more flexible exchange rates) and greater
exchange rate stability (with less monetary autonomy). Facing the “original sin”
(Eichengreen and Hausman 1999), many emerging market economies had chosen
the path of greater exchange rate stability while the inevitably weaker monetary
independence made these economies more vulnerable to external shocks.

Thus, not just for currency crisis, but also for banking or debt crisis, how
the three trilemma policies are coordinated by individual countries and where they
stand in the global context can be important factors.

B. Measure of Policy Divergence and Its Patterns

To see how much convergence or divergence is taking place among the three
trilemma policy choices and to be able to evaluate it in a global context, we construct a
“measure of divergence” in the triad policies. For that, we use the “trilemma indexes”
introduced by Aizenman, Chinn, and Ito (2010, 2012).

The trilemma indexes measure the degree of achievement in each of the three
policy choices for more than 170 economies from 1970 to 2010.5 The monetary
independence index (MI) is based on the correlation between a country’s interest
rate and the base country’s interest rate. The index for exchange rate stability (ERS)
is an invert of exchange rate volatility, i.e., the standard deviation of the monthly rate
of depreciation, using the exchange rate between the home and base economies. The
degree of financial integration is measured by the Chinn–Ito (2006, 2008) capital
controls index (KAOPEN).6

Using these indexes, we define the “measure of policy divergence” as:

dit =
√

(MI r − 1)2 + (ERS rit − 1)2 + (KAOPEN rit − 1)2 (1)

where X rit = Xit

X t
for X = MI, ERS, and KAOPEN, and Xt is the cross-country

average of X in year t.7,8 Appendix 1 lists all the countries for which d is available.

5The indexes are available at http://web.pdx.edu/∼ito/trilemma_indexes.htm.
6Refer to Aizenman et al. (2012) or the index’s website for the details of construction of the indexes.
7The cross-country average (Xt ) is the sample average of X including both industrialized and developing

countries for year t.
8One could argue that if the extent of achievement of the three trilemma policy choices is linearly related as

theoretically predicted, the above formula for d does not have to contain all the three indexes—it would need only
any two of the three trilemma indexes. However, we do not assume the linearity to hold strictly, i.e., the linearity
does not have to hold every single year. In other words, we assume that there is some room for policy choices to
deviate from the trilemma constraint. In fact, policy makers sometimes intentionally or unintentionally challenge the
constraint of the trilemma by implementing a policy combination that is not consistent with the trilemma hypothesis.
Before aborting the fixed exchange rate arrangement for the Thai baht, Thai policy makers attempted to challenge
the trilemma by pursuing both greater monetary independence and exchange rate stability without imposing capital
controls. Also, holding a massive amount of international reserves may allow countries from deviating from the
constraint of the trilemma in the short run.
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Figure 2. Degree of Policy Dispersions among Different Income Groups of Economies

Source: Authors’ computations.

1. Long-run Trends

Figure 2 illustrates the average of the policy divergence measure, dit, for
different subgroups of economies based on income levels.9 We can make several
interesting observations based on this figure. For the last 2 decades, advanced
economies tended to have combinations of distinctive policies. Not surprisingly, the
euro country group has the highest degree of policy divergence among the country
groups, followed by the group of non-euro advanced countries. Higher income
countries may be able to afford to have divergent policy combinations.

The group of emerging market economies has had the lowest degree of policy
convergence in the last 2 decades. Since the beginning of the 1980s, developing
economies, whether or not they are emerging markets, have had relatively stable
movement in the degree of policy convergence, except for the mid-1990s when
both subgroups of developing economies experienced a drop in the degree of policy
divergence. Interestingly, the policy convergence measure tends to rise around the
times of the crises, such as during 1982, 1997–1998, and 2008–2009, or the Mexican
debt crisis, Asian financial crisis, and global financial crisis, respectively.10

We are also curious to see if there are any regional characteristics in the
formation of triad open macro policies. As we have discussed, externalities can

9Country groupings are shown in Appendix 1.
10To see what is driving the trajectories in Figure 2, it is helpful to look at the group mean of the ratios of each

of the three indexes to its cross-country mean, i.e., Xit

X t
, with X for monetary policy independence (MI), exchange rate

stability (ERS), and financial openness (KAOPEN). For this, one can refer to Aizenman and Ito (2012).
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Figure 3. Degree of Policy Dispersions among Different Regional Economies

Source: Authors’ computations.

play a role in concerting policy decisions of neighboring countries in a region
while possibly increasing the cost of shying away from regional policy coordination.
Furthermore, there can be regional economic integration such as in the case of the
East Asian supply chain network or a monetary policy arrangement as in the case
of the Gulf Cooperation Council (GCC). Hence, comparisons among geographical
groups of economies should shed another ray of light on the differences in the
characteristics of triad open macro policies among economies. Figure 3 illustrates
the averages of the policy dispersion measure for different regional country groups
but focusing on Latin American and Asian economies.

We can make an interesting observation that since the last few years of the
1990s, which coincides with the Asian crisis period, the degrees of policy divergence
have been persistently small among all regional groups.11 This policy convergence
among developing economies may reflect the great moderation, but the convergence
seems to be still in place in the last few years of the sample corresponding to the
years of the global financial crisis. Additionally, despite their high levels of policy
divergence in the 1980s, emerging market economies in Asia have been experiencing
their lowest levels of policy divergence in the last decade.12

11This is also true for Middle Eastern or North African countries (not reported).
12Asian emerging market economies (and countries in the Middle East, though not reported) experienced

high levels of policy divergence from the beginning of the 1980s to the early 1990s. This is partly because Latin
American countries, many of which went through debt crises, retrenched financial openness around the same period,
dragging down the average and making financial liberalization efforts by Asian emerging market economies especially
distinctive.
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Figure 4. Average of the Measure of Policy Divergence over Currency Crisis

Note: Figures in parentheses indicate the number of economies included in calculating the average.
Source: Authors’ computations.

2. Behavior of d around the Time of a Crisis

Let us observe the behavior of the measure of policy dispersion around the
time of a financial crisis. Figures 4–6 show the development of the cross-country
average of the degree of policy divergence for different subsamples of economies



30 ASIAN DEVELOPMENT REVIEW

Figure 5. Average of the Measure of Policy Divergence over Banking Crisis

Note: Figures in parentheses indicate the number of economies included in calculating the average.
Source: Authors’ computations.

in the periods covering currency, banking, and debt crises (specifically, the time
spanning 3 years before the first year of the crisis and 3 years after, i.e., [t0 –
3, t0 + 3]).13 In each figure, Panel (a) shows the development of the subsample
averages of d for industrialized economies (IDC), developing countries (LDC), and

13The methods for identifying the three types of crises are explained in Appendix 2.
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Figure 6. Average of the Measure of Policy Divergence over Debt Crisis

Note: Figures in parentheses indicate the number of countries included in calculating the average.
Source: Authors’ computations.

EMGs.14 Panel (b) shows the development of the averages of d for crisis countries
that experienced positive output losses as a result of a crisis (top) and those that

14We define EMGs as the countries classified as either emerging or frontier during the period of 1980–1997
by the International Financial Corporation, plus Hong Kong, China, and Singapore.
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experienced output gains (bottom).15 Panel (c) compares the development of the
averages of d for the crisis countries with high IR holdings from those having low
IR holdings, where “high” means that IR holdings as a share of gross domestic
product (GDP) is higher than the annual cross-country median of all the countries
in the entire sample, including crisis and non-crisis economies as of the year before
the crisis occurrence (t0 – 1).

We can make several interesting observations. In all three kinds of crises, d
follows a hump-shape pattern with the peak occurring at the first year for currency
crises (t0); a year after onset for banking crises (t0 + 1); and a year before onset
for debt crises (t0 – 1). In currency and banking crises, for crisis countries that
experienced output losses, the measure of policy divergence tends to stay at high
levels during the first and second years of the crisis. In the case of crisis countries
that did not experience output losses, d tends to peak the year before the onset
of the crisis. This may imply that these countries could avoid output losses by
preemptively implementing stabilization measures that end up raising the degree of
policy divergence.16

For the currency or banking crisis countries with low IR holding, there is
a distinct rise in d at the onset of the crisis and a distinct fall afterwards. For
countries with high IR holdings, however, the peak occurs in the second year of the
crisis. This generalization is more apparent for the high IR holding countries with
output losses (not reported). These findings suggest that if a country experiences
a currency or banking crisis and does not hold high levels of IR, the country
needs to implement policies that raise d, whereas d peaks more slowly for high IR
holders.

It is harder to generalize the movement of d for debt crisis countries. Panel (c)
shows that holding higher levels of IR seems to allow a crisis country to raise d prior
to the onset of a crisis. However, debt crisis countries that experience a peak in d
prior to the onset of a crisis tend to be the ones that experience output losses, which
seem to be contrary to the cases of currency or banking crisis countries. Those with
high IR holdings tend to lower the level of d around the time of the crisis, which
again we do not observe among currency or banking crisis countries.

There is a limit to what we can infer from observing unconditional means of
the measure of policy divergence around the time of the crisis. We now move on to
a more formal analysis on the degree of policy divergence and examine how d can
affect the probability of crisis onsets.

15Output losses are defined as the cumulative sum of the differences between actual and trend real GDP over
the 4-year period, i.e., [t0, t0 + 3]. Trend real GDP is based on the HP-filtered real GDP series over the 20-year-long
pre-crisis period [t0 – 20, t0 − 1]. A crisis is defined to involve output losses or gains based on whether the cumulative
sum is positive or negative. In a sense, the existence of output losses is based on “output losses in ex post,” not strictly
as of the first year of the crisis.

16We do not treat d as an exogenous variable; that is, d can respond endogenously to a crisis.
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III. Empirical Analysis

A. Probability of Crisis Occurrence

We now estimate the probability of different types of crises to examine
whether and to what extent the degree of relative policy divergence affects the
likelihood of a currency, banking, or debt crisis. The identification methods for each
of the crisis are explained in Appendix 2.

For each type of crisis, we assign the value of 1 to a binary variable yt

when country i experiences the onset of a crisis in year t, and 0, otherwise.17

We hypothesize the probability that a crisis will occur, Pr(yt = 1), is a function
of a vector of characteristics associated with observations in year t, or Xt, and the
parameter vector β, with the control variables in X lagged 1 year to avoid endogeneity
issues. Using the panel data composed of more than 100 economies for the period
1970–2010, the log of the following function is maximized with respect to the
unknown parameters through nonlinear maximum likelihood.18

ln L(β) =
m∑

i=1

[yt ln F(β ′ Xt ) + (1 − yt ) ln(1 − F(β ′ Xt ))] (2)

where m indicates the number of economies times the number of observations for
each economy and the function F(.)is the standardized normal distribution.

The following variables are included in the vector of characteristics, Xt. The
choice of the variables is based on past literature, except for that related to the degree
of trilemma policy convergence. The variables included in the estimation are the
following:19

(i) Relative income to the US – Per capita income levels from the Penn World
Table (PWT) are normalized as a ratio to the US per capita income level.

(ii) International reserves (IR) – IR holdings, excluding gold, as a ratio to GDP.
(iii) Per capita output growth – The growth rate of GDP per capita (in local

currency).
(iv) Private credit growth – The (first-difference) change in the ratio of private

credit creation to GDP.
(v) Net debt inflows – The ratio of (external debt liabilities – external debt assets)

to GDP. Original data are from Lane and Milesi-Ferretti (2007 and updates).

17We only focus on the onset of a crisis, that is, the first year of the crisis. This means that we do not investigate
the persistence of a crisis situation if it lasts longer than 1 year.

18The economies included in the estimation are those with an asterisk in Appendix 1.
19Unless mentioned otherwise, data for these variables are extracted from publicly available datasets (such as

the World Development Indicators, International Financial Statistics, and World Economic Outlook).
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(vi) Gross external financial exposure – The ratio of (total external assets + total
external liabilities) to GDP, also from the Lane and Milesi-Ferretti dataset,
included as deviations from the 5-year average of the ratios. After the global
financial crisis, in addition to net capital flows or investment positions, gross
capital flows have been identified as a potential destabilizing factor.20

(vii) Real exchange rate overvaluation – Defined as deviations from a fitted trend in
the real exchange rate. The real exchange rate is calculated using the exchange
rate between economy i and its base economy (Aizenman et al. 2011) and the
consumer price inflation (CPI) of the two economies. Higher values of this
variable indicate that the real exchange rate value is lower (i.e., appreciated)
than its time trend.

(viii) Exchange rate stability (ERS) and financial openness (KAOPEN) – Both are
from the trilemma indexes of Aizenman, Chinn, and Ito (2012).

(ix) Triad policy divergence measure – The discussed measure of triad policy
divergence, dit.

(x) Standard deviation of the triad policy divergence measure – The standard
deviation of dit over a period of 5 years from t–5 through t–1. This is included to
examine the impact of the stability level of the trilemma policy combinations.

(xi) Other crises – The dummies for the other types of crises that occur either
concurrently (t) or in the previous year (t–1) are also included.

(xii) Contagion – To see the impact of other crises in the same geographical region,
we also include a variable that represents the effect of regional contagion. The
variable to be included is defined as:

Contagionn
i,t =

PK∑

j=1
j �=i

ω jK · CDn
i,t (3)

where CDn
i,t is a crisis dummy for type n crisis (i.e., currency, banking, or debt)

and ω jk is the weight based on GDP in purchasing power parity (PPP) for economy
j ( j �= i) in region K. Hence, the variable Contagionn is the weighted sum of the
dummy variables for the economies in the region economy i belongs to, excluding
the weighted dummy of economy i itself.21 The basic assumptions are, 1), the more
economies in the same geographical region experience crises, the more likely it is

20See Borio and Disyatat (2011); Obstfeld (2012a, 2012b); and Bruno and Shin (2012) for the arguments
on how gross external financial exposure matters for financial and economic stability. However, it must be noted
that gross external financial exposure may also mean a higher level of ability to diversify risk, which may work as a
stabilizing factor.

21The regions we consider are: North and South America, East and Southeast Asia and the Pacific, South
Asia, Europe (including both Western, Eastern, and Central Europe), and Sub-Saharan Africa, the Middle East, and
North Africa.
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for economy i to experience a crisis, and 2), that the contagious effect is larger for
bigger economies.

We apply the above probit estimation model to the full sample that includes
both industrialized and developing countries, the IDC sample, the LDC sample, and
a subsample of EMGs. The baseline estimation results are reported in Table 1, which
reports the marginal effects of the explanatory variables assuming that variables take
mean values (except for the dummy variables).22,23

B. Estimation Results: The Determinants of Crisis Occurrences

We make observations of the estimations mainly for the samples of developing
and emerging market economies.

1. Currency Crisis

Most of the explanatory variables turn out to be qualitatively consistent with
the findings in the literature (e.g., Kaminsky and Reinhart 1999, Kaminsky et al.
1998, Glick and Hutchison 2001, and Kaminsky 2003), though statistical signifi-
cance varies by the sample group. Countries with real appreciation (compared to
the time trend) tend to experience a currency crisis, but significantly only for the
group of industrialized countries. Rapid growth in private credit creation (as a ra-
tio to GDP) leads to a currency crisis especially for emerging market economies.
Not surprisingly, externally indebted countries tend to experience a currency crisis.
However, despite the prevalent strong belief of its effectiveness, IR holdings do not
affect the probability of the onset of a currency crisis.

For developing countries, a country experiencing a banking crisis concur-
rently or in the previous year tends to experience a twin crisis with a currency
crisis—banking crisis increases the probability of a currency crisis by 10–12 per-
centage points. Debt crisis, however, does not seem to lead to a twin crisis with a
currency crisis.

Regional contagion is also found to affect the probability of a currency crisis.
The more countries experience either a currency or banking crisis in the same region,
the more likely it is for a country to experience a currency crisis, although a debt
crisis does not have such a contagion effect.

22The variables that are persistently insignificant and therefore dropped from the estimation include: trade
openness, measured by the sum of export and import values as a ratio to GDP; the dummy for countries’ engagement
in both internal and external armed conflicts; the dummies for commodity exporters and manufacturing exporters; the
degree of fiscal procyclicality, which is measured by the correlation between HP-detrended output and government
expenditure; the dummy for the existence of deposit insurance; volatility of terms-of-trade income shocks; and the
dummy for hyperinflation (with the annual rate of inflation exceeding 40%).

23In the estimation for debt crisis, the estimation results for the full or IDC sample are not reported because
there is no debt crisis data for industrialized countries in our sample period (which ends in 2010).
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Interestingly, we find that developing or emerging market economies that
pursue more divergent triad policies from the global trend (as of the year prior to
the crisis) are more likely to experience a currency crisis, but the opposite impact is
true for industrialized countries, while the degree of triad policy stability does not
matter for any of the subsamples. The positive impact of greater policy divergence
on the likelihood of a currency crisis occurring among developing countries may
mean that adopting a combination of open macro policies that deviates from the
global trend would involve opportunity costs for these countries. This may explain
why many developing countries have tended in recent years to either adopt triad
policies with middle-ground convergence, or hold a massive amount of IR, or both.
In contrast, for industrialized countries, a combination of diverse policies might help
countries avoid a currency crisis, though the effect is only marginally significant.
This suggests that industrialized countries can afford to pursue a higher degree of
policy divergence with their established policy credibility.

2. Banking Crisis

Generally, the banking crisis estimations also yield results qualitatively con-
sistent with other studies on the same subject (for instance, Demirgüç-Kunt and
Detragiache 1998, von Hagen and Ho 2007, Joyce 2011, and Duttagupta and Cashin
2011), though with varying levels of statistical significance. Unlike in the currency
crisis estimation, the amount of IR holdings matters for the onset of a banking
crisis and lowers the probability of a banking crisis occurring among developing
and emerging market economies. Developing or emerging market economies with
faster credit growth tend to experience banking crisis, though such is not the case for
industrialized countries. While the extent of real exchange rate overvaluation does
not matter, the degree of exchange rate stability marginally increases the probability
of the onset of a banking crisis for emerging market economies. Greater external
financial exposure does increase the probability of a banking crisis for developing
countries.

Banking crisis is also found to be contagious for developing or emerging
market economies. If other economies in the same region experience a banking
crisis, this could cause a banking crisis in the home economy. Also, we again have
evidence of twin currency and banking crises.

Neither the degree of triad policy divergence nor the degree of instability of
the triad policies affects the probability of a banking crisis occurring for any of the
subsamples. Among the three types of financial crises, a banking crisis seems to
be the most weakly linked to the extent of triad policy divergence. One possibility
for the weak link is that a certain monetary regime affects other macroeconomic
conditions in such a way that these conditions would have a more direct impact on
the financial system.
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In column (7) of Table 1, which reports the estimation results for the LDC
group, credit growth and financial exposure were found to be positive contributors to
the likelihood of an occurrence of a banking crisis. We can surmise that triad policy
divergence affects the probability of a banking crisis occurring, but only through
these two variables. Capital can flow to markets that are distinctively different from
other markets. In the literature, it has been argued that a policy regime with high
degrees of exchange rate stability and financial openness would often make an
economy more conducive to the influx of capital flows, eventually experiencing a
boom and bust cycle. That tendency can be stronger if a certain market or economy
adopts a monetary regime that is more distinct from the global trend—which can
be captured by d—compared to when many others adopt a similar monetary regime
(e.g., the Bretton Woods system). In sum, the effect of triad policy divergence could
be masked by changes in macroeconomic conditions that might have a bigger impact
on the likelihood of a banking crisis.

3. Debt Crisis

Not surprisingly, the more indebted externally a country is, the more likely
it is to experience a debt crisis. While greater external financial exposure does not
contribute to the probability of a debt crisis, a country pursuing greater exchange
rate stability tends to experience a debt crisis. This result suggests that countries
with fixed exchange rate regimes experience moral hazard in their debt financing—a
fixed exchange rate policy may induce overborrowing in hard currency. It may also
be possible that a country with a fixed exchange rate tends to procrastinate its policy
adjustments even when macroeconomic conditions require an adjustment (usually
devaluation) of its currency, letting the peg duration increase the political cost of
devaluation. These findings are consistent with the negative impact of IR holding
on the probability of a debt crisis occurring.

Currency crisis in the same region could also lead to an occurrence of a
debt crisis. The significantly negative sign on the debt crisis contagion variable
is somewhat puzzling. However, this may mean that once a country in the same
geographical proximity, especially an economically larger one, experiences a debt
crisis and goes through some form of rescheduling, such actions may calm down
the sovereignty bond market for other countries in the region with similar income
levels.

Again, a higher degree of triad policy divergence tends to lead to a debt
crisis. If a country pursues a distinctly more divergent triad policy compared to
the global trend, this may cause stress on the economy. Possibly, investors would
start suspecting the sustainability of the country’s policy management and therefore
question its future ability to repay the debt. Such stress may become self-fulfilling
and eventually force the country to experience a debt crisis. The instability of
the triad policy combination also matters though only with marginal significance.
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This also implies that unstable open macro policy management may weaken the
credibility of the country in terms of its policy management and debt sustainability
and lead investors to launch a speculative attack on the country’s sovereign bond
markets.

4. Impact of IR Holdings

Can the impact of the degree of triad policy convergence, d, on the probability
of crisis occurrence be conditional on another factor, such as IR holdings? One may
expect that a greater amount of foreign reserves might help lessen the positive effect
of d on the probability of experiencing a crisis. If that is the case, countries with
lower amounts of IR holdings may be likely to experience a crisis once they increase
the levels of d, while those with higher amounts may not. To examine this, we re-
estimate the probit model while dividing the sample into two groups: one composed
of country-year pairs with IR holdings that are higher than the annual median (as
of t − 1) and the other comprising those with IR holdings that are lower than the
median.

Table 2 reports the results for IR holdings, d, the volatility of d, and pri-
vate credit growth for both high and low IR regimes.24 The coefficient on d is
statistically significant among low IR holders for the debt crisis estimation while
it is not significant for high IR holders. These findings are consistent with our
prior. However, for the currency crisis estimation, the estimate on d is significant
for the high IR holding regime for both developing and emerging market groups.
This result is somewhat counterintuitive. To interpret this result, it is possible that
economies with high IR holdings experience other macroeconomic symptoms that
create an environment where higher policy dispersion can lead to an occurrence of a
crisis.

Interestingly, private credit growth is a positive contributor to the likelihood
of a currency or banking crisis occurring in developing or emerging market countries
that have high IR holdings. However, this is not the case for low IR holders. Private
credit growth is also not a significant contributor to the probability of a debt crisis
occurring irrespective of the IR regime. These results suggest that in the high IR
regime, IR holdings tend to induce higher credit growth, which may in turn lead to
a currency or banking crisis. In such an environment, pursuing a higher degree of
policy divergence is riskier and tends to lead to a currency crisis. The distinct role
of private credit growth in currency and debt crises may explain the twists in the
results of their estimations.

24The estimates of the other variables (i.e., those not reported in Table 2) are omitted from the presentation
to conserve space. They are available from the authors upon request.
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Furthermore, the finding that, for the low IR regime, the estimate on the
IR holdings variable is persistently negative among all the samples and significant
among most of them, suggests that the effect of IR holdings can be nonlinear. In
other words, the effect of an incremental change in the level of IR holdings may be
larger for lower IR holders than for higher IR holders.

C. What Do the Estimation Results Tell Us about the Experiences
in Latin America and Asia?

Now, we examine what we can learn from the estimation results as well as
actual crisis experiences. In particular, we take a look at the two big crisis episodes
in the 1980s and 1990s, namely the Latin American debt crisis in the early 1980s
and the Asian crisis of 1997–1998.

Figure 7 shows the averages of d around the crisis period for the Latin
American and Asian country groups.25 The year of a crisis onset (year 0 in the
graph) differs between the sample groups, and also among the countries within the
Latin American group. For each Latin American country, year 0 indicates the year
when the crisis is the most severe among the years 1981, 1982, or 1983.26 For the
Asian countries, year 0 is always 1997. The figure illustrates the sample average of
d over the period from 5 years before (t0 – 5) through 5 years after (t0 + 5) the crisis
year.

From the figure, we can see that Latin American countries tend to have
higher d in the period prior to the crisis compared to their Asian counterparts.
Second, for this group of crisis countries, the policy divergence variable increases
over the post-crisis period. Third, for the Asian group, d rises rapidly when the
crisis breaks out, making it look like more countries are increasing the level of
policy divergence in response to the occurrence of a crisis. Fourth, unlike their Latin
American counterparts, d drops in the second year after the crisis for the Asian
countries and remains at relatively low levels afterwards.

The fact that d remains at relatively lower levels in the post-crisis period
may suggest that Asian countries have possibly adopted policy combinations that
would help reduce the likelihood of repeating a crisis. As far as the post-crisis period
is concerned, Asian crisis countries appear more crisis-proof than Latin American
countries in the 1980s.

Considering the previous finding that the positive correlation between the
degree of policy dispersion and the likelihood of a currency crisis survives even if

25The Latin American crisis countries include Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica,
Ecuador, El Salvador, Honduras, Mexico, Peru, Uruguay, and Venezuela. The Asian crisis countries include Indonesia,
the Republic of Korea, Malaysia, the Philippines, and Thailand.

26The year with the “most severe crisis” is identified among the years 1981, 1982, and 1983 as the starting
year for different types of crises that occur in the following consecutive years, or the year when a twin or triple crisis
occurs.
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Figure 7. The Average of the Measure of Policy Divergence for Latin America and Asia

Note: Latin America includes: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador,
Honduras, Mexico, Peru, Uruguay, and Venezuela. Asia includes Indonesia, the Republic of Korea, Malaysia, the
Philippines, and Thailand. For each of the Latin American countries, year 0 indicates the year when the crisis was
the most severe among the years 1981, 1982, and 1983 (i.e., year 0 varies among the countries). For the Asian
countries, “year 0” is 1997.
Source: Authors’ computations.

a country holds a large amount of foreign reserves (Table 2), Asian crisis countries’
efforts to maintain lower levels of policy dispersion from the global trend do matter
and may have helped these countries to stay less crisis-prone in the post-crisis
years.

In Figure 8, we can observe the development of the measure of policy di-
vergence for individual crisis countries: Argentina, Brazil, Chile, Colombia, and
Mexico in panel (a) and Indonesia, the Republic of Korea, Malaysia, the Philip-
pines, and Thailand in panel (b). The individual countries’ experiences provide
interesting information that may be masked by the average behaviors illustrated in
Figure 7.

First, the movement of d is more diverse among Latin American crisis coun-
tries than their Asian counterparts. Second, the degree of diversity is especially
greater before the crisis-breakout year for Latin American countries and diminishes
as years go by in the post-crisis period. Among Asian countries, except Indonesia,
the level and movement of d tends to be more homogenous, which suggests that
the extent of policy coordination is greater in the Asian region. Third, among the
countries in Asia, the peak of d tends to be clustered around the first year of a
crisis occurrence, preceded by lower levels of d, and followed again by lower d, but
moderately higher than in the pre-crisis years. Such a generalization is not appli-
cable to Latin American countries. Last, as we observed in Figure 7, Asian crisis
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Figure 8. Measures of Policy Divergence for Latin American and Asian Crisis Countries

Note: Latin America includes Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador,
Honduras, Mexico, Peru, Uruguay, and Venezuela. Asia includes Indonesia, the Republic of Korea, Malaysia, the
Philippines, and Thailand. For each of the Latin American countries, year 0 indicates the year when the crisis was
the most severe among the years 1981, 1982, and 1983 (i.e., year 0 varies among the countries). For the Asian
countries, year 0 is 1997.
Source: Authors’ computations.

countries tend to implement policy combinations in a way that homogeneously leads
to declining d over post-crisis years, which is not observable among Latin American
crisis countries.

Figure 9 takes a closer look at the policy combinations of the countries
from the two regions. It illustrates the development of the sample averages of
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Figure 9. Average Deviations from the Means for Each Trilemma Index over a Crisis
for Latin America and Asia

Note: Latin America includes Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador,
Honduras, Mexico, Peru, Uruguay, and Venezuela. Asia includes Indonesia, the Republic of Korea, Malaysia, the
Philippines, and Thailand. For each of the Latin American countries, year 0 indicates the year when the crisis was
the most severe among the years 1981, 1982, and 1983 (i.e., year 0 varies among the countries). For the Asian
countries, year 0 is 1997.
Source: Authors’ computations.

mean deviations for each of the three trilemma policy indexes (i.e., MI r = MI
/

MI,
ERS r = ERS

/
ERS, and KAOPEN r = KAOPEN

/
KAOPEN) for both groups. This

figure allows us to see how the movement in the three trilemma indexes is driving
the results we saw in Figures 7 and 8.

According to this figure, while both Latin American and Asian countries
experienced the crisis with relatively high levels of financial openness, Latin
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American countries significantly reduced the level of financial openness in the post-
crisis period. The mean deviations of the financial openness index (not reported)
show that countries such as Bolivia, Chile, Mexico, and Argentina reduced the de-
gree of financial openness with respect to the global trend significantly. Asian crisis
countries such as Indonesia and Malaysia also reduced the level of financial open-
ness but by a lesser degree than their Latin American counterparts. Considering
that Latin American countries did not have high domestic savings in the pre-debt
crisis years while Asian countries did by the 1990s, the Latin American coun-
tries could have been more vulnerable to external shocks. That may explain the
difference in their responses, in terms of financial openness, in the post-crisis
years.

Both groups experienced a fall in the level of exchange rate stability, but the
extent of the drop is greater for Asian countries on average. The smaller decline in the
extent of exchange rate stability for Latin American crisis countries is partly due to
the relatively dispersed timing of abandonment of fixed exchange rate regimes. While
Asian crisis countries aborted their fixed exchange rate arrangements as soon as they
experienced a currency crisis, the responses of Latin American countries to a crisis
occurrence in terms of exchange rate stability differ widely across the countries.
Some countries allowed exchange rate flexibility immediately after experiencing a
crisis, while others tried to maintain exchange rate stability. Furthermore, all the
Asian countries, except for Malaysia, maintained exchange rate flexibility in the
5-year post-crisis period, while such homogeneity is not observed among Latin
American counterparts.

Asian crisis countries have maintained stable levels of monetary independence
throughout the pre-crisis and post-crisis period, though it did lose some degree
of monetary independence at the time the crisis occurred. As was the case with
exchange rate stability, the movement of the monetary independence indexes for
the Asian countries is much more homogeneous than for Latin American countries,
again suggesting greater policy coordination among these countries. On average,
Latin American countries moderately increased the level of monetary independence
a year before the crisis through 3 years after its occurrence.

Because of the way the variable d is constructed, if any of the three indexes is
far from the value of 1, the value of d would tend to rise. Given that, we can observe
that Asian crisis countries have maintained relatively low levels of d because they
tend to be “conformists” to the world trend in terms of monetary independence and
financial openness. Despite the often-discussed anecdotes, Asian crisis countries
have maintained relatively low levels of exchange rate stability, which allowed these
countries to have more conformist trilemma policy combinations.

Latin American countries in the post-crisis period in the 1980s tended to
have a combination of the three distinct policies. They retained high (i.e., greater-
than-average) levels of monetary independence with lower exchange rate stability.
Most importantly, these countries decided to seclude themselves from international
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financial markets. Ironically, such a policy response may have left the countries
exposed to a crisis-prone state—though there are surely other factors that contributed
to keeping them prone to a crisis.

Given these findings, what makes Asia different is that, despite the turbulent
experience of the Asian crisis, Asian countries have decided not to move away from
the global trend of financial liberalization. As Aizenman et al. (2011) show, these
economies seem to have decided to learn how to surf on the waves of financial
globalization rather than run away from them.

IV. Conclusion

We have examined the impact of open macro policies on the economies
from the perspective of the powerful hypothesis of the trilemma—an economy may
not simultaneously pursue full achievement of all three policy goals of monetary
independence, exchange rate stability, and financial openness. In this paper, we shed
light on a new aspect of the problem by focusing on the degree of policy divergence,
i.e., how far an economy’s trilemma policy combination differs from the world trend.

We find a wider variation in the degree of policy divergence across economies
of different income levels and geographical groups. Industrialized countries, most
notably the euro countries, have tended to adopt more diverse trilemma policy
combinations since the early 1990s. In the last 15 years or so, emerging market
economies have adopted trilemma policy combinations with the smallest degree of
policy divergence. Given that this group of economies has achieved relatively stable
output performance, lower levels of policy divergence may have been one of the
keys to their stability.

To investigate this, we formally tested the effect of the degree of policy
divergence on the probability of crisis occurrences. We found that a developing
or emerging market economy with a higher degree of policy divergence is more
likely to experience a currency or debt crisis. However, for industrialized countries,
a higher degree of policy divergence tends to reduce the probability of a currency
or banking crisis.

We also found that by holding large volumes of IRs, developing countries
can avoid facing the correlation between wider policy divergence and a higher level
of likelihood of experiencing a debt crisis—but high IR holders, interestingly, also
face a positive correlation between wider policy divergence and the likelihood of
experiencing a currency crisis. Our results also suggest a nonlinearity in the effect
of foreign reserves; that is, the effect of an incremental change in the level of IR
holdings may be larger for lower IR holders.

When we examined the development of trilemma policies around the crisis
period for Latin American crisis countries in the 1980s and the Asian crisis countries
in the 1990s, we found that these two groups of countries had gone through distinctly
different policy development patterns around the time of the crisis. The biggest
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difference between the two groups is that Latin American crisis countries tended
to close their capital accounts in the aftermath of a crisis, while this is not the
case among the Asian crisis countries. That Asian crisis countries tended to reduce
the degree of policy divergence in the aftermath of the crisis possibly meant that
they decided to adopt open macro policies that are less conducive to a crisis.
That decision has been paired with a strong incentive to hold a great amount of
international reserves. By observing how crisis-prone conditions can be perennial
for emerging market economies as what happened to Latin American countries,
Asian countries, including those that did not experience a crisis such as the
People’s Republic of China (PRC), seemed to have decided to become a cautious
implementer of open macro policies. In the highly integrated world economy, this
decision is no surprise to anyone.
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Appendix 1: List of Economies
Industrialized Countries
1 193 Australia∗ 46 522 Cambodia, (E)
2 122 Austria∗ 47 622 Cameroon∗

3 124 Belgium∗ 48 624 Cape Verde∗

4 156 Canada∗ 49 626 Central African Republic∗

5 128 Denmark∗ 50 628 Chad∗

6 172 Finland∗ 51 228 Chile∗, (E)
7 132 France∗ 52 924 PRC∗, (E)
8 134 Germany∗ 53 233 Colombia∗, (E)
9 174 Greece∗ 54 632 Comoros
10 176 Iceland∗ 55 636 Congo, Dem. Rep.
11 178 Ireland∗ 56 634 Congo, Rep.
12 136 Italy∗ 57 238 Costa Rica∗

13 158 Japan∗ 58 960 Croatia∗

14 181 Malta 59 423 Cyprus
15 138 Netherlands∗ 60 935 Czech Republic∗, (E)
16 196 New Zealand∗ 61 611 Djibouti
17 142 Norway∗ 62 321 Dominica
18 182 Portugal∗ 63 243 Dominican Republic∗

19 184 Spain∗ 64 248 Ecuador, (E)
20 144 Sweden∗ 65 469 Egypt, Arab Rep.∗, (E)
21 146 Switzerland∗ 66 253 El Salvador∗

22 112 United Kingdom∗ 67 642 Eq. Guinea∗

Developing Countries: (E) denotes 68 939 Estonia∗

emerging market economies 69 644 Ethiopia
23 914 Albania∗ 70 819 Fiji
24 612 Algeria∗ 71 646 Gabon
25 614 Angola∗ 72 648 Gambia, The
26 311 Antigua and Barbuda 73 915 Georgia∗

27 213 Argentina∗, (E) 74 652 Ghana∗, (E)
28 911 Armenia∗ 75 328 Grenada
29 314 Aruba 76 258 Guatemala∗

30 912 Azerbaijan 77 656 Guinea
31 313 Bahamas, The 78 654 Guinea-Bissau∗

32 419 Bahrain 79 336 Guyana∗

33 513 Bangladesh∗ 80 263 Haiti
34 316 Barbados 81 268 Honduras∗

35 913 Belarus 82 532 Hong Kong, China∗, (E)
36 339 Belize 83 944 Hungary∗, (E)
37 638 Benin∗ 84 534 India∗, (E)
38 514 Bhutan 85 536 Indonesia∗, (E)
39 218 Bolivia∗ 86 429 Iran, Islamic Rep.
40 616 Botswana, (E) 87 436 Israel∗, (E)
41 223 Brazil∗, (E) 88 343 Jamaica∗, (E)
42 918 Bulgaria∗, (E) 89 439 Jordan∗, (E)
43 748 Burkina Faso∗ 90 916 Kazakhstan∗

44 618 Burundi∗ 91 664 Kenya∗, (E)
45 662 Cote d’Ivoire∗, (E) 92 542 Korea, Rep. of∗, (E)
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93 443 Kuwait∗ 136 456 Saudi Arabia
94 917 Kyrgyz Republic∗ 137 722 Senegal∗

95 544 Lao PDR 138 718 Seychelles
96 941 Latvia∗ 139 724 Sierra Leone∗

97 446 Lebanon 140 576 Singapore∗, (E)
98 666 Lesotho 141 936 Slovak Republic∗, (E)
99 668 Liberia 142 961 Slovenia∗, (E)
100 672 Libya 143 813 Solomon Islands
101 946 Lithuania∗, (E) 144 199 South Africa∗, (E)
102 674 Madagascar∗ 145 524 Sri Lanka∗

103 676 Malawi 146 361 St. Kitts and Nevis
104 548 Malaysia∗, (E) 147 362 St. Lucia
105 556 Maldives 148 364 St. Vincent & the Grenadines
106 678 Mali∗ 149 732 Sudan
107 682 Mauritania∗ 150 366 Suriname
108 684 Mauritius∗, (E) 151 734 Swaziland∗

109 273 Mexico∗, (E) 152 463 Syrian Arab Republic
110 868 Micronesia, Fed. Sts. of 153 923 Tajikistan
111 921 Moldova 154 738 Tanzania∗

112 948 Mongolia∗ 155 578 Thailand∗, (E)
113 686 Morocco∗, (E) 156 742 Togo∗

114 688 Mozambique∗ 157 866 Tonga
115 518 Myanmar 158 369 Trinidad and Tobago, (E)
116 728 Namibia 159 744 Tunisia∗, (E)
117 558 Nepal∗ 160 186 Turkey∗, (E)
118 353 Netherlands Antilles 161 746 Uganda∗

119 278 Nicaragua 162 926 Ukraine
120 692 Niger∗ 163 298 Uruguay∗

121 694 Nigeria∗, (E) 164 846 Vanuatu
122 449 Oman 165 299 Venezuela, RB∗, (E)
123 564 Pakistan 166 582 Viet Nam∗, (E)
124 283 Panama∗ 167 474 Yemen, Rep.∗

125 853 Papua New Guinea 168 754 Zambia∗

126 288 Paraguay∗ 169 698 Zimbabwe∗, (E)
127 293 Peru∗, (E)
128 566 Philippines∗, (E)
129 964 Poland∗, (E)
130 453 Qatar (E) = emerging market economies.
131 968 Romania∗ Note: Countries with “∗” are the ones
132 922 Russian Federation∗, (E) included in the regression estimations.
133 714 Rwanda Source: Authors’ representations.
134 716 Sao Tome and Principe
135 862 Samoa



THE MORE DIVERGENT, THE BETTER? 53

Appendix 2: Crisis Identification

A2.1. Currency Crisis

We identify a currency crisis based on the conventional exchange rate market
pressure (EMP) index pioneered by Eichengreen et al. (1995, 1996). The EMP
index is defined as a weighted average of monthly changes in the nominal exchange
rate, the international reserve loss in percentage, and the nominal interest rate. The
nominal exchange rate is calculated against the base country used to construct the
trilemma indexes (see Aizenman et al. 2010).27 The weights are inversely related
to the pooled variance of changes in each component over the sample countries.
As many others do, we use two standard deviations of the EMP as the threshold to
identify a currency crisis. For countries where data for the EMP are not available,
we supplement the crisis dummy with currency crisis identification by Reinhart and
Rogoff (2009). The crisis dummy is available for 1970–2010.

A2.2. Banking Crisis

Identification of a banking crisis is based on data developed by Laeven and
Valencia (2008, 2010) and its update (Laeven and Valencia, 2012). Laeven and
Valencia (2008, 2010) define a systematic banking crisis if an economy is showing
“significant signs of financial distress in the banking system” (e.g., significant bank
runs, losses in the banking system, and/or bank liquidations) and if the govern-
ment has taken “significant banking policy intervention measures in response to
significant losses in the banking system.” They consider “significant banking policy
intervention measures” to have been taken if at least three out of the following six
measures have been used: (i) extensive liquidity support (5% of deposits and liabil-
ities to nonresidents), (ii) bank restructuring gross costs (at least 3% of GDP), (iii)
significant bank nationalizations, (iv) significant guarantees, (v) significant asset
purchases (at least 5% of GDP), and (vi) deposit freezes and/or bank holidays. See
Laeven and Valencia (2008) for more details. We also supplement the data with the
Reinhart and Rogoff data. The data are available for 1970–2010.

A2.3. Debt Crisis

A debt crisis is identified using the dataset by Reinhart and Rogoff (2009).
They identify a sovereign default when a country fails to meet a principle or interest
payment on the due date. Alternatively, a debt crisis is identified when “rescheduled

27The “base country” is defined as the country that a home country’s monetary policy is most closely linked
with as in Shambaugh (2004). The base countries are Australia, Belgium, France, Germany, India, Malaysia, South
Africa, the United Kingdom, and the US. The base country can change, as in the case of Ireland. Ireland’s base
country was the UK until the mid-1970 s but changed to Germany since Ireland joined the EMS.
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debt is ultimately extinguished in terms less favorable than the original obligation.”
We also augment the Reinhart and Rogoff data using information from Babbel
(1995), Beim and Calomiris (2001), Reinhart and Rogoff (2008), and the World
Bank’s Global Development Finance (2012). The data are available for 1970–2010.

A2.4. Twin Crises

A twin crisis is identified when one type of crisis occurs while another type
occurs in the immediate previous year (t0 − 1), the same year (t0), or the immediate
following year (t0 + 1).
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Using industrial census data for 2000, and smaller sets of survey data for
2001–2004, this paper examines the extent of wage differentials between
medium-large (20 or more workers) foreign multinational enterprises (MNEs)
and local plants in Malaysia’s manufacturing industries. On average, wages in
sample MNEs were higher than in local plants by two-fifths or more. In addition
to being more capital-intensive and relatively large, MNEs also hired higher
shares of workers in highly paid occupations and with moderate or high edu-
cation. Results from large samples of 17 manufacturing industries combined
suggest that statistically significant MNE–local differentials of 5%–9% per-
sisted even after accounting for differences in worker occupation, education,
and sex, plant capital intensity and size, as well as the influences of yearly
fluctuations, industry affiliation, and plant location on the constants estimated.
When MNE–local differentials and all slopes are allowed to vary among the 17
industries, positive and significant differentials were observed in all estimates
for six industries: food and beverages, chemicals, rubber, general machinery,
electrical machinery, and furniture. Positive and significant differentials were
also observed in most estimates for another five industries. However, the size
and significance of these differentials often varied depending on the industry
and sample examined, as well as the estimation technique used.
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I. Introduction

There is now substantial evidence that foreign multinational enterprises
(MNEs) tend to pay wages that exceed those of corresponding local firms or plants.
There is also evidence that positive MNE–local wage differentials persist even after
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controlling for related differences between foreign MNEs and local firms or plants
(e.g., differences in factor intensity, size, industry affiliation, and location). However,
most previous studies of MNE–local wage differentials have been unable to account
for the fact that MNEs tend to hire higher quality workers than local firms or plants.
Lipsey and Sjöholm’s (2004a) study of Indonesian plants in 1996, which finds that
MNE–local differentials persist even after accounting for worker education, is the
major exception. Moreover, aside from limited evidence in studies by Lim (1977)
and Lee and Nagaraj (1995), and the descriptive statistics presented in Ramstetter
(1995, 1999) and Ramstetter and Haji Ahmad (2011), there is very little evidence
regarding MNE–local wage differentials in Malaysia.1

The Malaysian case is important because MNEs have been heavily involved
in the manufacturing sector for many decades and Malaysian data include informa-
tion on worker occupation in addition to worker education, which allows for more
complete measurement of worker quality than in the Indonesian case. Data con-
straints have been an important reason for this important gap in the literature. This
paper begins to fill that gap by using plant-level data from Malaysia’s manufacturing
census for 2000 and related surveys for 2001–2004 that allow for examination of
MNE–local wage differentials after accounting for two important aspects of labor
quality, educational background, and occupation.

The paper begins with a short literature review and a description of method-
ologies used to examine the question of whether MNEs pay higher or lower wages
than their local counterparts (Section II), before examining the data and some de-
scriptive statistics (Section III). Results of estimating Mincer-type equations, which
reveal the extent of wage differentials after accounting for differences in labor force
quality and other related plant characteristics, are then analyzed (Section IV). Finally,
some conclusions and suggestions for future research are offered (Section V).

II. Literature Review and Methodology

Lipsey and Sjöholm’s (2004a) study of manufacturing plants in Indonesia in
1996 is perhaps the most sophisticated study of MNE–local wage differentials and
their relationship to labor quality available for host, developing economies.2 They
estimate Mincer-type equations for white-collar and blue-collar workers by industry
and account for the influence of worker educational background, the share of female
workers, as well as other plant-level characteristics related to wages (size, energy
per worker, inputs per worker). They found that MNEs paid higher wages than local

1With the exception of Lee and Nagaraj’s (1995) analysis of a limited sample of workers in the Klang
Valley, which focused on male–female differentials, previous studies of Malaysia do not analyze MNE–local wage
differentials.

2These authors also examine other aspects of wage differentials and how they change over time in Lipsey and
Sjöholm (2004b, 2005, 2006) and Sjöholm and Lipsey (2006).
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plants and that statistically significant wage differentials persisted after accounting
for the educational background of the plant’s work force and the other plant-level
characteristics.

Ramstetter and Phan (2007) also found that positive wage differentials be-
tween MNEs and local, private firms in Viet Nam persisted after accounting for firm
size, factor intensity, shares of technical workers, and shares of females in the firm’s
workforce. In contrast, results from Lee and Nagaraj’s (1995) sample of workers
in the Klang Valley of Malaysia in 1991 suggest that foreign ownership of a plant
had no significant effects on wages of either male or female workers, after account-
ing for the influences of several measures of labor quality (education, experience,
occupation, training) and numerous other worker-level and plant-level variables.3

Other studies of Malaysia (Lim 1977), Thailand (Movshuk and Matsuoka-
Movshuk 2006, Ramstetter 2004), and Venezuela and Mexico (Aitken et al. 1996)
have found that MNE–local wage differentials tended to persist after accounting for
similar plant-level or firm-level characteristics, but were unable to account for the
influences of labor force quality. In addition, Ismail and Haji Mat Zin (2003) and
similar studies of workers in other economies reveal significant returns to human
capital when measured by worker education, training, and experience, for example.
Thus, there is substantial evidence that both plant ownership and worker quality
have important influences on worker earnings. It is clear that relatively well-educated,
experienced, and well-trained workers generally expect relatively high returns to their
work efforts. Firms or plants hiring high-quality workers usually expect relatively
high productivity from them and offer commensurate compensation.

The primary reason that MNEs pay higher wages than local plants is proba-
bly the well-documented tendency for MNEs to be relatively technology-intensive
or skill-intensive compared to non-MNEs (Caves 2007, Dunning 1993, Markusen
2002). However, even relatively sophisticated studies like Lipsey and Sjöholm
(2004a) probably fail to fully account for MNE–local differences in skill inten-
sity. For example, in addition to differences in worker education, there may be
important differences in worker occupation, training, background, and experience
that are often accounted for in studies of wage determination among individuals. In
this study of Malaysia, for example, it is possible to account for differences in edu-
cation and occupation, but the available data do not contain information on worker
background (e.g., race, nationality), training, or experience.

Other reasons for MNE–local differentials are perhaps less clear, but there are
at least three important possibilities. First, there is substantial evidence that MNEs
often find it difficult to identify and retain suitably qualified workers. For example,
in 1998, securing adequate quantity and quality of labor was the third most common
of 27 possible problems for Japanese affiliates operating in the ASEAN-4 (the

3These variables were union membership, marital status, migration status, total hours worked, plant size, and
plant export-orientation.
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four largest developing economies in the Association of Southeast Asian Nations,
namely Indonesia, Malaysia, the Philippines, and Thailand), this problem being
cited by 8.5% of these MNEs (METI Japan 2001, pp. 536–37).4 Other surveys
also indicated that securing labor supply was the third most frequently cited of 14
investment motives of Japanese affiliates in Malaysia, being cited by 11%–13% of
these firms during 2000–2004 (Toyo Keizai, various years).5 Correspondingly, many
of the aforementioned studies suggest that MNEs may pay relatively high wages to
secure or retain labor in economies like Malaysia.

Second, workers in host economies are often relatively familiar with man-
agement practices in local firms and may therefore be relatively reluctant to work
for MNEs that often use less familiar management styles. This may lead them to
demand a premium for working in the relatively unfamiliar MNE environment. Un-
fortunately, there is relatively little empirical evidence on this point, though many of
the studies reviewed above mention it. On the other hand, relatively recent surveys
of Malaysian university graduates suggest that MNEs are actually among the more
popular employers for educated workers in this economy.6

Third, MNEs are often hypothesized to have important firm-specific assets
in relatively large amounts compared to non-MNEs.7 These firm-specific assets
are generally intangible, and many of them are related to worker quality. However,
even when an MNE’s intangible assets are not directly related to worker skills,
they may facilitate higher worker productivity by improving a firm’s marketing and
management, for example. In other words, the MNE’s possession of firm-specific
assets has the potential to make workers more productive in MNEs than in non-
MNEs, even if labor quality is identical in MNEs and non-MNEs. In such cases,
MNEs may find it profitable to pay relatively high wages to compensate for their
relatively high productivity, especially when the ability to utilize firm-specific assets
is related to workers’ firm-specific experience or motivation, for example.

Partially reflecting differences in firm-specific assets, MNE–local wage dif-
ferentials are thought to result from differences in other plant-level characteristics
that might affect labor productivity and/or wages. For example, much of the lit-
erature reviewed above suggests that firms or plants that are relatively large or
capital-intensive often pay relatively high wages and have relatively high labor

4The most commonly cited problems were (i) competition for product markets (11.2%) and (ii) political
instability (8.6%).

5The most commonly cited motives were (i) development of local markets and (ii) strengthening of interna-
tional competitiveness, which were cited by 21%–31% of affiliates.

6For example, seven of the top 10 employers in 2008 were foreign companies in Malaysia
(http://malaysias100.com/media/foreign-firms-the-favorite), referenced December 2013.

7Some theorists (especially Dunning 1993) view the possession of firm-specific assets or ownership ad-
vantages as a key necessary condition for a firm to become an MNE (in addition to internalization and location
advantages). Other theorists (Buckley and Casson 1992, Casson 1987, Rugman 1980 and 1985) dispute this view,
choosing instead to emphasize the role of internalization as the key distinguishing characteristic between MNEs
compared to non-MNEs. However, the important point is that all agree that MNEs tend to possess these kinds of
firm-specific assets in relatively large amounts.
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productivity. In addition, location and industry affiliation are found to have impor-
tant influences on the wage levels in firms or plants. Plants with relatively large
shares of female workers often tend to pay relatively low average wages because
females generally earn less than males, and Malaysia is no exception.8

Thus, this paper will follow the previous literature summarized above and
estimate earnings equations that account for the influences of worker quality and
gender, plant size, factor intensity, location, and industry affiliation, as well as
ownership (MNE vs. local owners). Particular attention will be paid to labor quality,
which can be measured in two ways with the data obtained. The industry dimension
will also be carefully considered by the use of industry dummies in samples of
all plants in 17 industries combined and by estimating separate equations for each
industry (thereby allowing both intercepts and slopes to vary across industries).

III. Data and Descriptive Statistics

This study employs the micro data underlying Malaysia’s census of manu-
facturing plant activity in 2000 (Department of Statistics 2002) and smaller surveys
of stratified samples for 2001–2004 (Department of Statistics various years). If
samples are limited to plants with viable basic data (i.e., positive values of paid
workers, output, worker compensation, and fixed assets), there were 18,799 plants
in the 2000 census, but corresponding samples included only 11,898 to 13,197
plants in 2001–2004 (Ramstetter 2013, Appendix Table 1c). Most of the difference
between the census and survey samples results from the census’ inclusion of small
plants with limited production or employment. For example, if samples are limited
to medium-large plants with 20 or more paid workers and viable basic data (positive
output, worker compensation, and fixed assets), the 2000 census contained 8,540
plants and the subsequent surveys 7,406 to 7,581 plants. These medium-large plants
accounted for 95%–97% of the paid workers (Table 1) and 97%–98% of the output
(Ramstetter 2013, Appendix Table 1b) by all plants with viable basic data.

Three types of ownership are identified in these data: majority-local plants,
50-50 joint ventures, and majority-foreign plants. MNEs are thus defined rather
narrowly as plants with foreign ownership shares of 50% or more.9 MNEs are pre-
dominantly medium-large plants which differ from small, predominantly local plants
in important ways.10 Thus, it is more meaningful to limit analyses of MNE–local
wage differentials to medium-large plants than to include all plants. In addition

8For evidence on Malaysia, see Chapman and Harding (1985), Lee and Nagaraj (1995), Milanovic (2006),
and Schafgans (2000).

9This definition is narrower than usual because MNEs are usually defined as plants or firms with foreign
ownership shares of 10% or more. Unfortunately, it is impossible to use the standard definition because the precise
foreign ownership share is not collected.

10Medium-large plants accounted for 90%–95% of all MNE plants compared to only 41%–60% of local
plants (Ramstetter 2013, Appendix Table 1c). Medium-large plants also accounted for 99.7% or more of the paid



60 ASIAN DEVELOPMENT REVIEW

Table 1. Number of Paid Workers in All Plants with Viable Data and MNE Shares

Paid Workers in All Plants (1,000s)
MNE Shares of Paid

Workers (%)

Industry 2000 2001 2002 2003 2004 2000 2001 2002 2003 2004

Medium-large plants, 1,498 1,341 1,441 1,452 1,501 40 41 40 40 40
20+ workers

17 sample industries 1,397 1,246 1,339 1,352 1,393 41 42 41 41 42
Food and beverages 113.945 113.523 120.215 123.549 124.806 14 14 13 12 13
Textiles 44.005 39.219 43.427 37.962 36.242 48 47 50 43 45
Apparel 69.244 64.769 74.281 68.214 77.000 30 35 42 34 49
Wood products 123.493 112.469 108.890 111.324 114.278 14 15 15 17 17
Paper products 32.185 29.457 32.898 30.494 34.040 16 21 17 15 16
Chemicals 45.406 42.147 47.076 48.989 51.367 38 41 41 38 39
Rubber products 72.505 67.061 66.594 69.072 72.318 36 37 39 41 39
Plastics 91.455 82.441 98.369 101.143 100.176 23 24 28 30 31
Non-metallic 55.508 55.623 55.732 54.158 54.182 22 23 24 23 24
mineral products

Basic metals 39.878 37.959 40.128 40.835 42.081 24 24 25 27 22
Fabricated metals 57.730 52.093 61.743 63.662 68.045 28 26 24 27 24
General machinery 46.561 45.091 45.420 44.943 51.062 52 47 41 38 40
Office, computing, and 101.030 95.658 82.802 81.936 89.155 82 85 92 91 93

precision machinery
Electrical machinery 77.121 60.444 65.876 67.848 67.425 54 62 50 60 59
Radio, TV, and 330.140 250.308 279.046 292.317 285.123 70 78 74 73 73

communication
machinery

Motor vehicles 33.700 38.999 46.739 47.776 50.597 16 12 10 15 16
Furniture 63.286 59.226 69.289 67.987 75.369 20 18 17 14 14
7 excluded industries 101 94 103 100 107 20 21 19 16 21
Small plants, 73 48 45 43 39 2 2 2 2 2

1–19 workers

Note: Plants with viable data are those with positive paid workers, output, worker compensation, and fixed assets.
Excluded industries are tobacco, leather and footwear, publishing, petroleum products, other transport equipment,
miscellaneous manufacturing, and recycling.
Source: Author’s compilations from micro data underlying Department of Statistics (2002, various years).

to making sample size more consistent over time and allowing more meaningful
MNE–local comparisons, dropping small plants has the important advantage of
removing most outliers from the samples.11 The analysis also excludes seven rel-
atively small industries with few MNEs, heterogeneous definitions, and/or heavy
government regulation.12

workers (Table 1) and the output (Ramstetter 2013, Appendix Table 1b) of all MNEs, while corresponding shares for
local plants were 93% or more.

11For example, in the entire 2000–2004 sample, there were 4,592 observations of plants paying extremely low
average compensation per worker of less than RM100 (about $26) per year. However, only 20 medium-large plants
reported similarly low wages.

12Five of these industries (tobacco, leather and footwear, petroleum products, other transport equipment, and
recycling) had only a dozen or fewer medium-large MNE plants in at least 4 of the 5 years, two were heterogeneous
and relatively small industries (other transport equipment and miscellaneous manufacturing), and one industry was
closely regulated by the government (printing and publishing).
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The 17 industries included in the sample consist of one combination of
two 2-digit categories (office, computing, and precision machinery), three 3-digit
categories (rubber, plastics, furniture), and 13 2-digit categories (the remaining
industries in Table 1). The criteria for defining the 17 industries were: (i) inclusion
of competing plants in the same industry (because there are many multi-product
plants in Malaysia, definitions are rather broad); (ii) industry size measured in terms
of paid workers or output, and (iii) insuring sufficient samples of MNEs and local
plants in each industry to facilitate reasonable comparisons. These 17 industries
employed the vast majority of the paid workers in medium-large plants with viable
basic data (89%–91%, Table 1).

In 2001, paid employment in the 17 sample industries was 11% lower than in
2000, partially because coverage was lower in survey years than in the census year.
However, most of the decline in 2001 probably resulted from the dot.com-related
recession, which led to a sharp fall in real manufacturing GDP.13 Its effects on
the three electronics-related industries (office, computing, and precision machinery;
electrical machinery; and radio, television, and communication machinery) were
particularly large. In these three industries, paid employment declined by 101,881
workers, which was over two-thirds of the decline in all 17 industries (150,705
workers). These three industries accounted for about one-third or more of all paid
employment in the 17 industries (36% in 2000, 32%–33% in other years) and are
very important in Malaysia.

Radio, TV, and communication machinery was the largest of the 17 industries,
employing 330,140 paid workers in 2000, 250,308 in 2001, and 270,046–292,317
in subsequent years (Table 1). MNEs accounted for 70%–78% of these workers
and 82%–93% in office, computing, and precision machinery, which was another
industry where maximum paid employment topped 100,000 (in 2000). Electrical
machinery was a smaller employer (maximum 77,121) with relatively large MNE
shares (54%–62%). However, in other industries with large paid employment (over
100,000 in at least one year), MNE shares were much smaller, 12%–14% in food
and beverages, 14%–17% in wood, and 23%–31% in plastics. MNEs also played
relatively large roles in several of the smaller industries examined in this study. For
example, they accounted for 40% or more of the paid workers in at least one year
in textiles, apparel, chemicals, rubber, and general machinery. In the 17 industries
combined, MNEs accounted for just over two-fifths of paid employment (41%–42%),
somewhat larger shares of manufacturing employment than in most of East Asia’s
large developing economies (Ramstetter 2012b).

MNEs generally paid higher wages, defined as compensation per worker
(including payments in kind, social insurance payments, and other items), than local

13In 2001, real manufacturing GDP growth was –5.9% if measured at 1987 prices and –4.3% if measured at
2000 prices (Department of Statistics 2011b). This compares to 18% in 2000 (1987 prices), 4.3% (1987 prices) or
4.1% (2000 prices) in 2002, 8.6% (1987 prices) or 9.2% (2000 prices) in 2003, and 9.8% (1987 prices) or 9.6% (2000
prices) in 2004.
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Table 2. Mean Annual Compensation per Paid Worker in Medium-Large MNEs and
MNE-Local Differentials

MNEs (current ringgit/year) MNE–Local Ratios

Industry 2000 2001 2002 2003 2004 2000 2001 2002 2003 2004

17 sample industries 23,205 25,128 25,987 27,092 27,910 1.407 1.464 1.451 1.440 1.432
combined

Food and beverages 28,428 28,909 31,257 31,585 32,886 1.702 1.835 1.931 1.852 1.878
Textiles 19,341 20,210 20,166 20,366 19,744 1.307 1.263 1.239 1.218 1.118
Apparel 13,986 15,085 14,508 14,969 16,142 1.222 1.279 1.193 1.210 1.380
Wood products 15,390 15,853 15,986 15,274 16,006 1.177 1.150 1.120 1.035 1.037
Paper products 21,329 23,240 23,357 26,591 24,786 1.184 1.213 1.148 1.284 1.203
Chemicals 36,959 36,524 40,813 43,183 45,241 1.473 1.401 1.463 1.469 1.502
Rubber products 19,973 20,996 21,374 21,891 23,556 1.302 1.320 1.276 1.289 1.321
Plastics 19,187 21,252 22,820 23,429 23,020 1.217 1.272 1.307 1.290 1.157
Non-metallic mineral 28,669 30,594 29,863 34,416 34,133 1.614 1.675 1.570 1.673 1.589

products
Basic metals 27,426 30,284 29,044 32,200 30,599 1.285 1.298 1.218 1.337 1.196
Fabricated metals 24,148 24,538 24,138 25,411 26,015 1.398 1.330 1.297 1.288 1.269
General machinery 29,093 32,604 34,257 37,092 36,321 1.409 1.417 1.435 1.552 1.467
Office, computing, and 22,177 22,823 25,037 24,159 25,862 0.990 0.866 1.005 0.819 0.928

precision machinery
Electrical machinery 19,207 21,746 21,907 22,944 23,312 1.117 1.169 1.073 1.094 1.041
Radio, TV, and 21,109 24,046 22,766 23,790 24,426 1.145 1.261 1.205 1.111 0.992

communication
machinery

Motor vehicles 25,510 23,890 26,642 29,720 28,633 1.424 1.204 1.281 1.397 1.271
Furniture 15,141 16,507 16,839 18,530 18,455 1.188 1.263 1.180 1.307 1.247

Note: Plants with viable data are those with positive paid workers, output, worker compensation, and fixed assets.
Excluded industries are tobacco, leather and footwear, publishing, petroleum products, other transport equipment,
miscellaneous manufacturing, and recycling.
Source: Author’s compilations from micro data underlying Department of Statistics (2002, various years).

plants (Table 2).14 If all 17 industries are combined, this definition of wages was an
average of 41%–46% higher in MNEs than in local plants. However, there was a
large variation in wage levels and MNE–local wage differentials among industries.
MNE wages were highest in chemicals in all years and increased from just over
RM36,000 (just under $1,000) in 2000–2001 to RM45,241 in 2004. MNEs also
paid relatively high wages in general machinery, non-metallic mineral products,
food and beverages, and basic metals. At the other end of the scale, MNE wages
were lowest in apparel, wood, and furniture, ranging from just under RM14,000 to
about RM18,500.

MNE–local differentials tended to be largest in the industries where MNEs
paid relatively high wages: food and beverages (70%–93%), non-metallic mineral
products (57%–68%), chemicals (40%–50%), and general machinery (41%–55%).

14In sample plants, narrowly defined wages accounted for an average of 82%–84% of total compensation,
while payments in kind accounted for 5%–6%, social insurance payments for 8%, and other items for the remainder.
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On the other hand, negative differentials were only observed in office, computing,
and precision machinery (2000–2001 and 2003–2004); and radio, TV, and com-
munication machinery (2004). Wage differentials were positive but relatively small
in electrical machinery and wood (4%–18%). MNE–local wage differentials were
positive in 15 of the 17 industries in all years, exceeding 10% in the vast majority
(14–16) of sample industries and 20% in a majority (10–13 industries).

Not surprisingly, similarly large variation across industries is observed in
several measures of labor quality, measured either in terms of worker occupation or
educational achievement, though variation of worker quality is less pronounced over
time. If all 17 industries are combined, the mean share of paid workers in highly
paid occupations, defined as management (including proprietors), professionals, and
technicians, in paid workers, was 20% in MNEs in 2000 and 22%–23% thereafter
(Table 3).15 These shares were 28%–37% higher than in local plants (ratios of
1.28–1.37 in Table 3). Consistent with the notion that wages are closely related to
labor quality, the industry distribution of shares of highly paid workers was similar
to the industry distribution of wages. For example, in MNEs, the share of workers
in highly paid occupations varied from 9%–10% in apparel, 9%–11% in wood,
and 12%–17% in furniture to 27%–32% in general machinery, 23%–26% in food
and beverages, 33%–36% in chemicals, and 26%–30% in basic metals. MNE–local
differentials for shares of highly paid workers were positive (ratios in excess of 1)
in all 17 industries in 2000, 14–15 industries in 2001–2003, and 11 industries in
2004. However, these differentials were generally smaller than corresponding wage
differentials. Relatively large differentials exceeding 10% were observed in only 8
industries in 2004 and 11–13 industries in other years.

Combining all 17 industries, highly educated workers (those with some kind
of tertiary education) accounted for 16% of all workers in MNEs in 2000 and this
share rose to 19% in 2003–2004 (Table 4). Similar to shares of highly paid workers,
shares of highly educated workers were highest in chemicals and general machinery
(averaging 30%–31%), followed by non-metallic mineral products; radio, TV, and
communication machinery; and basic metals. These shares were often substantially
higher in MNEs than in local plants. If all 17 industries were combined, these dif-
ferentials computed to 61% in 2000, 83%–90% in 2001–2003, and 71% in 2004.
At the industry level, MNEs had higher shares in 12–15 of the 17 industries. More-
over, differentials exceeded 10% in 11–14 industries and 20% in 9–13 industries. In
other words, MNEs clearly hired relatively large shares of highly educated workers
compared to local plants.

MNEs also tended to hire relatively large shares of moderately educated
workers (those who completed the Malaysian Education Certificate or SPM but

15Occupations that tended to be lowly paid were defined as clerics and related workers, elementary occupa-
tions, plant and machine operators, assemblers, and part-time workers.
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Table 3. Mean Shares of Paid Workers with Highly Paid Occupations in Sample MNEs
and MNE–Local Differentials

MNEs (% of paid workers) MNE–Local Ratios

Industry 2000 2001 2002 2003 2004 2000 2001 2002 2003 2004

17 sample industries 20 22 22 23 22 1.369 1.338 1.282 1.360 1.276
combined

Food and beverages 23 25 26 25 24 1.456 1.513 1.474 1.504 1.436
Textiles 17 19 19 19 16 1.150 1.205 1.061 1.128 0.978
Apparel 9 9 10 9 9 1.104 0.904 0.969 0.886 0.555
Wood products 11 10 11 9 10 1.022 0.949 0.908 0.856 0.932
Paper products 19 20 22 24 21 1.212 1.250 1.262 1.365 1.244
Chemicals 33 33 35 36 34 1.378 1.272 1.281 1.277 1.270
Rubber products 15 16 16 15 16 1.129 1.107 1.115 1.114 1.117
Plastics 19 22 20 20 18 1.286 1.234 1.137 1.221 1.036
Non-metallic mineral 22 22 21 26 24 1.468 1.333 1.185 1.567 1.410

products
Basic metals 26 25 27 30 26 1.407 1.185 1.228 1.395 1.317
Fabricated metals 20 20 21 22 20 1.286 1.129 1.106 1.183 1.045
General machinery 27 29 30 32 31 1.401 1.505 1.295 1.450 1.329
Office, computing, and 20 20 22 24 24 1.084 0.905 1.129 1.034 0.946

precision machinery
Electrical machinery 18 20 21 20 20 1.083 1.087 1.063 0.983 0.952
Radio, TV, and 20 23 23 22 23 1.239 1.150 1.028 1.019 0.962

communication
machinery

Motor vehicles 20 20 22 24 22 1.177 1.067 1.107 1.321 1.198
Furniture 12 12 13 17 13 1.080 1.096 1.111 1.353 1.028

Note: Plants with viable data are those with positive paid workers, output, worker compensation, and fixed assets.
Excluded industries are tobacco, leather and footwear, publishing, petroleum products, other transport equipment,
miscellaneous manufacturing, and recycling. Highly paid occupations are (i) proprietors, business partners,
(ii) managers, professionals, executives, and (iii) technicians, professionals.
Source: Author’s compilations from micro data underlying Department of Statistics (2002, various years).

did not continue to tertiary education, Table 5). If all 17 industries are combined,
these workers accounted for just under two-fifths of all employees in MNEs, and
these shares were 20%–37% higher than in local plants. The highest MNE shares
were observed in motor vehicles; radio, TV, and communication machinery; office,
computing, and precision machinery; paper products; and electrical machinery. In
other words, MNEs were relatively large employers in the three electronics-related
industries, and they also hired relatively large shares of moderately educated workers
in these industries.

MNE–local differentials were again positive in most industries, 12 in 2000 and
15–16 industries in subsequent years. Differentials exceeded 10% in eight industries
in 2000 and 11–13 industries in subsequent years. Thus, MNEs hired relatively large
shares of both moderately and highly educated workers, and MNE–local differentials
were substantially larger for highly educated worker shares than for moderately
educated worker shares. Conversely, Tables 4 and 5 also make it clear that MNEs
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Table 4. Mean Shares of All (Paid and Unpaid) Workers with High Education in Sample
MNEs and MNE–Local Differentials

MNEs (% of all workers) MNE–Local Ratios

Industry 2000 2001 2002 2003 2004 2000 2001 2002 2003 2004

17 sample industries 16 17 18 19 19 1.611 1.879 1.901 1.828 1.706
combined

Food and beverages 17 17 19 19 19 2.113 2.435 2.658 2.563 2.370
Textiles 9 8 8 10 9 0.933 0.928 0.824 0.914 0.889
Apparel 5 5 5 5 4 1.068 1.271 1.030 0.956 0.629
Wood products 7 7 7 6 6 1.426 1.488 1.488 1.201 1.143
Paper products 16 15 17 18 16 1.312 1.424 1.442 1.368 1.225
Chemicals 28 29 31 32 34 1.517 1.677 1.626 1.582 1.557
Rubber products 11 10 9 10 10 1.200 1.283 1.129 1.074 1.139
Plastics 14 16 18 17 15 1.292 1.593 1.625 1.545 1.209
Non-metallic mineral 19 19 19 25 21 2.000 2.288 2.203 2.797 2.029

products
Basic metals 18 17 18 20 18 1.268 1.337 1.426 1.464 1.269
Fabricated metals 16 16 17 18 18 1.258 1.578 1.762 1.694 1.643
General machinery 26 28 31 35 31 1.996 2.207 2.086 2.448 1.930
Office, computing, and 16 15 16 19 21 0.975 0.712 0.820 0.695 0.731

precision machinery
Electrical machinery 14 17 18 17 17 0.973 1.288 1.233 0.972 0.969
Radio, TV, and 16 19 18 18 20 1.048 1.234 1.026 0.983 0.953

communication
machinery

Motor vehicles 15 14 19 20 18 1.182 1.124 1.340 1.548 1.375
Furniture 7 6 6 9 8 0.986 0.911 1.236 1.379 1.152

Note: Plants with viable data are those with positive paid workers, output, worker compensation, and fixed assets.
Excluded industries are tobacco, leather and footwear, publishing, petroleum products, other transport equipment,
miscellaneous manufacturing, and recycling. High education is defined as education beyond the Malaysian Education
Certificate (SPM), an exam taken by all students in the fifth year of secondary school (i.e., some level of vocational
school, college, university, or graduate school).
Source: Author’s compilations from micro data underlying Department of Statistics (2002, various years).

hired relatively small shares of workers who did not complete the SPM and are
considered relatively unskilled in Malaysia.16

Information on the race of Malaysian workers and the number of and nation-
ality of foreign workers are two other indicators potentially related to labor quality
which were collected in the 2000 and 2005 censuses (and probably in the surveys
for interim years).17 Probably because this information is sensitive in Malaysia, it
was not included in the data sets provided for this and related studies. The lack
of information on foreign workers is probably of most consequence because the
number of foreign workers in manufacturing plants rose rapidly during the period

16In all 17 industries combined, shares of workers not completing SPM were 48% for MNEs in 2000 and
42%–44% thereafter, or 20%–31% below corresponding shares in local plants.

17I have a copy of the survey form for the 2005 census and have been told that the same form was used in
2000–2004 by Malaysian officials.
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Table 5. Mean Shares of All (Paid and Unpaid) Workers with Mid-level Education in
Sample MNEs and MNE–Local Differentials

MNEs (% of paid & unpaid
workers) MNE–Local Ratios

Industry 2000 2001 2002 2003 2004 2000 2001 2002 2003 2004

17 sample industries 36 39 39 39 39 1.201 1.369 1.355 1.341 1.283
combined

Food and beverages 35 37 35 34 38 1.295 1.372 1.344 1.236 1.328
Textiles 32 34 40 36 38 1.075 1.013 1.219 1.134 1.137
Apparel 16 22 20 20 24 0.781 1.066 1.012 0.884 0.816
Wood products 17 22 21 22 21 0.921 1.180 1.083 1.162 1.100
Paper products 39 41 44 45 43 1.109 1.250 1.290 1.282 1.179
Chemicals 41 41 42 42 40 1.104 1.161 1.131 1.074 1.033
Rubber products 28 32 34 31 35 1.049 1.178 1.309 1.203 1.282
Plastics 35 42 41 40 38 1.024 1.316 1.337 1.332 1.181
Non-metallic mineral 33 35 34 34 34 1.275 1.392 1.425 1.416 1.412

products
Basic metals 38 45 46 39 37 1.127 1.344 1.336 1.230 1.160
Fabricated metals 39 41 40 38 38 1.111 1.378 1.394 1.275 1.277
General machinery 39 41 40 40 40 1.104 1.085 1.098 1.088 1.044
Office, computing, and 44 43 42 48 47 0.937 0.948 0.864 1.205 1.219

precision machinery
Electrical machinery 34 43 41 45 45 0.794 1.101 1.042 1.116 1.101
Radio, TV, and communication 43 48 46 49 48 1.007 1.294 1.119 1.146 1.064

machinery
Motor vehicles 47 51 48 49 47 1.217 1.360 1.231 1.249 1.185
Furniture 20 24 20 24 21 0.711 1.015 0.877 0.992 0.809

Note: Plants with viable data are those with positive paid workers, output, worker compensation, and fixed assets.
Excluded industries are tobacco, leather and footwear, publishing, petroleum products, other transport equipment,
miscellaneous manufacturing, and recycling. Mid-level education is defined as successful completion of the
Malaysian Education Certificate (SPM), an exam taken by all students in the fifth year of secondary school, but no
further education.
Source: Author’s compilations from micro data underlying Department of Statistics (2002, various years).

studied, from 219,633 or 14% of all manufacturing workers in 2000 to 366,095 or
22% of the total in 2005 (World Bank 2013, pp. 24 and 193).

Because foreign workers tend to be relatively unskilled and paid less than
Malaysian nationals, MNE–local wage differentials may also be related to differ-
ences in foreign worker shares in MNEs and local plants. Many foreign workers are
also known to work in the relatively labor-intensive, MNE-dominated electronics-
related machinery industries (Bormann et al. 2010). However, I know of no published
information on the extent to which shares of foreign workers differ between medium-
large MNEs and local plants. Moreover, it is important to note that information on
race, nationality, and sex of workers reflects both aspects of worker quality and the
extent to which a group is discriminated against in the workplace or in educational
institutions, for example.

In summary, these industry-level compilations suggest MNEs tend to pay
relatively high wages, as well as hire relatively large portions of workers in
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high-paid occupations and with moderate or high education. Previous compilations
also suggest that MNEs tend to be much larger and somewhat more capital-intensive
than local plants during this period (Ramstetter and Haji Ahmad 2011). These dif-
ferences can all explain at least part of the observed wage differentials between
MNEs and local plants. It is thus of interest to examine whether wage differentials
persist after accounting for these differences between MNEs and local plants.

IV. Results of Estimating Earnings Equations

Using a specification similar to that of Lipsey and Sjöholm (2004a), the extent
to which MNE–local wage differentials persist after accounting for the influences of
plant-level capital intensity and size, as well as worker occupation, education, and
sex, can be investigated by including a dummy variable identifying MNE plants in
a typical earnings equation such as the following:

LCE = a0 + a1(LKE) + a2(LO) + a3(SH) + a4(S3) + a5(S2)+ a6(SF) + a7(DF)

(1)

where

LCE = log of compensation per employee in a plant (2000 ringgit)
LKE = log of fixed assets per employee in a plant (2000 ringgit)
LO = plant size, measured as the log of output in a plant (2000 ringgit)
SH = share of paid workers in highly paid occupations in a plant (%)
S3 = share of paid and unpaid workers with high education in a plant (%)
S2 = share of paid and unpaid workers with mid-level education in a plant (%)
SF = share of paid workers that are female in a plant (%)
DF = dummy variable identifying MNE plants (=1 if MNE, 0 otherwise)

As in Table 2, the dependent variable is defined to include all compensation
to employees including all bonuses, payments in kind, social insurance payments,
and other compensation. Nominal wages are converted to real values using the
consumer price index. Reflecting previous discussion, signs of the coefficients on
capital intensity (a1) and size (a2) are generally expected to be positive because
capital-intensive and larger plants are generally expected to have more productive
and better paid workers than smaller, more labor-intensive ones. Capital intensity and
output are converted to real values using GDP deflators for 24 industries, which were
generally defined at the 2-digit or 3-digit level (Department of Statistics 2011a).18

Plants with higher quality workforces are expected to pay relatively high
wages and the coefficients a3, a4, and a5 are thus expected to be positive. In contrast,

18This is reasonable for output but not very accurate for capital because changes in asset prices are not
reflected. Unfortunately, I know of no deflators for fixed assets in Malaysia.
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the coefficient a6 is expected to be negative because females generally earn less
than their male counterparts.19 If data were available, it would be interesting to
include the share of foreign workers in this equation, but this is not possible. To the
extent that there are MNE–local differences in shares of foreign workers, worker
experience, and training (which are not available), estimates of Equation (1) may
face an omitted variable problem.20 Finally, if MNE–local wage differentials persist
after accounting for capital intensity, size, as well as worker occupation, education,
and sex, a7 will be positive.

Plant-level panels are compiled using plant identity codes in the data and es-
timated equations also include sets of year, region, and industry dummies to account
for year-specific, region-specific, and industry-specific influences on the constant
that are not captured by the plant-level variables. Year-specific dummies use the first
year in each sample as the base and estimates are performed for both 2000–2004
and 2001–2004. These alternative samples are used to examine the sensitivity of
the results to the inclusion of the census year and to facilitate comparisons of a
contemporaneous specification with a lagged specification where all independent
variables are lagged one year. The lagged specification is used because it is less
likely to be affected by simultaneity issues. Although simultaneity may not be a
large problem in Equation (1) because wage levels are not likely to be an important
determinant of the right-hand side variables, the lagged specification provides an
important robustness check.21

Region dummies are usually defined at the state level, but the lack of obser-
vations makes it necessary to combine some states when performing industry-level
estimates. In three cases, states with similar population densities and nearby lo-
cations are combined (Perlis and Kedah; Kelantan, Terengganu, and Pahang; and
finally Sabah, Sarawak, and Labuan). As a result, there are usually 10 regions with
nine dummies defined using Kuala Lumpur as the base.22 Industry dummies are

19Alternatively, Ramstetter (2012a) disaggregates shares of workers in highly paid occupations, highly edu-
cated workers, and moderately educated workers by sex. This paper uses the specification in Equation (1) because it
simplifies interpretation of coefficients on the occupation, education, and gender variables, and is more comparable
to the specification in Lipsey and Sjöholm (2004a). Most importantly, estimates of MNE–local wage differentials
from Equation (1) are very similar to corresponding estimates of the alternative specification in Ramstetter (2012a).

20An anonymous referee also pointed out that export orientation of plants might affect the scope of MNE–local
wage differentials, implying that the omission of export orientation might also create omitted variable bias. I am
cognizant of this possibility and have examined the issue closely for both Indonesia and Malaysia in Ramstetter
(2014). Because the literature suggests that exporters have to incur sunk costs related to the creation of export
networks and related firm-specific assets, which are similar to the firm-specific assets possessed by MNEs, this makes
it difficult to include both export orientation and ownership as independent variables in Equation (1). When Equation
(1) was estimated separately for exporters and non-exporters in Malaysia, MNE–local differentials were slightly
larger for exporters in samples of all industries combined (8.8%–9.2% vs. 6.2%–7.5% in pooled OLS estimates and
7.2%–7.8% vs. 4.7%–6.7% in random effects estimates), but industry-level results were weaker and inconsistent.

21Ramstetter (2012a) also estimates an alternative, contemporaneous specification (see note above) for
2000–2002 and 2002–2004, in addition to 2000–2004. Results for the subperiods suggest that significant, MNE–local
wage differentials were more common in the earlier period. This paper focuses on longer panels because they are
thought to be relatively reliable and can facilitate more meaningful estimates of the lagged specification.

22In the regression for office, computing, and precision machinery, one less region is used because of the lack
of plants.
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defined at the 3-digit level. Some industries are defined at the 3-digit level and other
3-digit subcategories contain too few plants to facilitate estimation; thus, industry
dummies are excluded from several of the industry-level regressions.23 Because
the descriptive data and previous research for Indonesia and Thailand suggest large
variations in MNE–local wage differentials among industries, estimates are per-
formed individually for 17 industries and compared to results for the 17 industries
combined. In general, the industry-level results are thought to be more reliable than
results for all 17 industries combined.

Results of pooled ordinary least squares (OLS) and random effects panel
estimates are also compared to evaluate the robustness of the results to alternative
econometric assumptions. Fixed effects panel estimates are often used with data such
as these, but they cannot reveal the extent of MNE–local wage differentials because
ownership is time invariant for most plants. Hence, if a fixed effects estimator is
used, the coefficient on the MNE dummy a7 measures the wage differential between
plants changing ownership and those with constant ownership, not the MNE–local
wage differential, which is the primary concern in this paper. The pooled OLS
results are the easiest to interpret because the coefficient a7 is approximately equal
to the percentage difference in wages between MNEs and local plants. When a
random effects estimator is used, the presence of individual effects complicates the
interpretation of this coefficient, but it is still important to examine how sensitive
the results are to alternative econometric assumptions.

Table 6 presents the slope coefficients, a goodness of fit measure (R2), and the
results of the Breusch-Pagan test for random effects for estimates in combined sam-
ples of all 17 sample industries. The Breusch-Pagan test is always highly significant
at the 1% level or better, both in these combined estimates and in the industry-level
regressions discussed below. This implies that random effects should be preferred to
OLS, but I remain interested in checking the robustness of the results to alternative
assumptions. Robust standard errors are used to address potential heteroskedasticity,
and there were no indications of multicollinearity, which might be suspected among
shares of workers with high education and shares in highly paid occupations, for
example.24

In this combined sample, coefficients on capital intensity, output, and the
three measures of labor quality were positive as hypothesized and highly significant
in almost all estimates. The only exception was in the contemporaneous specifi-
cation for 2000–2004, when the coefficient on the share of moderately educated
workers became insignificant. The coefficient on the female share was negative as
hypothesized and highly significant. R2 ranged from 0.55 to 0.57, indicating that
these estimates described the variation in the dependent variable reasonably well.

23Industry dummies are not included in estimates for apparel, wood, paper, rubber, plastics, motor vehicles,
and furniture (Ramstetter 2013, Appendix Table 6).

24Because of the large number of samples examined, it is not possible to show all correlation matrices, but
the author can make these available upon request.
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Table 6. Multinational-Local Wage Differentials, Other Slope Coefficients, and Equation
Indicators from Estimates of Equation (1) for all 17 Sample Industries Combined

Pooled OLS Random Effects

Lagged Contemporaneous Lagged Contemporaneous
Slope coefficient
variable, indicator 2001–2004 2001–2004 2000–2004 2001–2004 2001–2004 2000–2004

0.0242∗∗∗ 0.0329∗∗∗ 0.0338∗∗∗ 0.0183∗∗∗ 0.0360∗∗∗ 0.0367∗∗∗

0.1071∗∗∗ 0.1178∗∗∗ 0.1187∗∗∗ 0.1032∗∗∗ 0.1229∗∗∗ 0.1264∗∗∗

0.0074∗∗∗ 0.0070∗∗∗ 0.0082∗∗∗ 0.0037∗∗∗ 0.0061∗∗∗ 0.0074∗∗∗

0.0064∗∗∗ 0.0072∗∗∗ 0.0060∗∗∗ 0.0042∗∗∗ 0.0064∗∗∗ 0.0049∗∗∗

0.0011∗∗∗ 0.0011∗∗∗ 0.0005∗∗∗ 0.0006∗∗∗ 0.0007∗∗∗ 0.0001

–0.0039∗∗∗ –0.0035∗∗∗ –0.0036∗∗∗ –0.0032∗∗∗ –0.0026∗∗∗ –0.0025∗∗∗

0.0890∗∗∗ 0.0809∗∗∗ 0.0913∗∗∗ 0.0749∗∗∗ 0.0525∗∗∗ 0.0658∗∗∗

R2 0.5591 0.5735 0.5638 0.5454 0.5683 0.5579
Observations 21,671 26,855 34,491 21,671 26,855 34,491
Breusch-Pagan Test – – – 8,254∗∗∗ 10,202∗∗∗ 14,135∗∗∗

∗∗∗ = significant at the 1% level, ∗∗ = significant at the 5% level, ∗ = significant at the 10% level.
LKE = capital intensity, LO = output scale, SH = highly paid share of paid workers, S3 = highly educated share of all
workers, S2 = moderately educated share of all workers, SF = female share of paid workers, DF = MNE–local
differential (ratio less 1).
Note: Robust standard errors (clustered by plant for random effects) are used to account for potential heteroskedasticity.
Results of the Breusch-Pagan Test (null of no random effects) is always rejected at the 1% level. These results come
from estimates that also include year, industry, and region dummies. Full results including constants and coefficients
on year, industry, and region dummies are available from the author.
Source: Author’s estimates from microdata underlying Department of Statistics (2002, various years).

The coefficient a7 was positive and highly significant in all estimates, indicating that
MNE–local wage differentials among all medium-large plants remained positive
and meaningful statistically, even if the influences of capital intensity and size, as
well as worker occupation, education, and sex, are accounted for. Not surprisingly,
however, accounting for these influences greatly reduced the size of MNE–local
wage differentials from over 40% (Table 2) to 8%–9% when estimated by pooled
OLS and 5%–7% when estimated by random effects.

Space constraints prevent the presentation of all slope coefficients for all
17 industry-level estimates but they are available in Ramstetter (2013, Appendix
Table 6). The output variable was the only one that was consistently positive and
significant at the 5% level or better in all 102 estimates performed. Positive and
significant coefficients were also common for shares of highly paid and highly
educated workers as well as capital intensity (91, 85, and 79 of the estimates,
respectively). The coefficient on the female share was also negative and significant
in most industry-level estimates (74). The equation fit the data the worst in furniture,
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Table 7. Industry-level Estimates of Multinational-Local Wage Differentials after
Controlling for Capital Intensity, Size, Labor Occupation, Labor Skill, and

Labor Gender from Equation (1)

Pooled OLS Random Effects

Lagged Contemporaneous Lagged Contemporaneous

Industry 2001–2004 2001–2004 2000–2004 2001–2004 2001–2004 2000–2004

Food and beverages 0.1069∗∗∗ 0.1154∗∗∗ 0.1176∗∗∗ 0.1104∗∗∗ 0.1241∗∗∗ 0.1075∗∗∗

Textiles 0.1084∗∗∗ 0.1155∗∗∗ 0.1196∗∗∗ 0.0269 0.0804∗ 0.0627
Apparel 0.0764∗∗∗ 0.0433 0.0499∗∗ 0.0922∗∗ 0.0551 0.1138∗∗∗

Wood products 0.0040 –0.0084 0.0047 0.0203 –0.0170 0.0047
Paper products 0.0805∗∗ 0.0661∗∗ 0.0710∗∗∗ 0.0715 0.0496 0.0206
Chemicals 0.0950∗∗∗ 0.0858∗∗∗ 0.0958∗∗∗ 0.0679∗∗ 0.0858∗∗∗ 0.0906∗∗∗

Rubber products 0.2259∗∗∗ 0.2076∗∗∗ 0.2195∗∗∗ 0.1470∗∗∗ 0.1121∗∗∗ 0.1215∗∗∗

Plastics 0.0798∗∗∗ 0.0749∗∗∗ 0.0906∗∗∗ 0.0579∗∗ 0.0266 0.0409∗

Non-metallic mineral 0.1077∗∗∗ 0.0728∗∗ 0.0845∗∗∗ 0.0865∗∗ 0.0142 0.0317
products

Basic metals 0.1023∗∗∗ 0.1153∗∗∗ 0.1124∗∗∗ 0.0436 0.0477 0.0462
Fabricated metals 0.0408∗ 0.0316 0.0692∗∗∗ 0.0597∗ 0.0336 0.0743∗∗

General machinery 0.0911∗∗ 0.0762∗∗ 0.0755∗∗∗ 0.1141∗∗ 0.1282∗∗∗ 0.1365∗∗∗

Office, computing, and –0.0140 –0.0503 –0.0273 0.0047 –0.0234 –0.0379
precision machinery

Electrical machinery 0.1020∗∗∗ 0.0903∗∗∗ 0.1126∗∗∗ 0.0604∗∗ 0.0789∗∗ 0.0862∗∗∗

Radio, TV, and 0.0754∗∗∗ 0.0633∗∗∗ 0.0460∗∗∗ 0.0719∗∗∗ 0.0435∗ 0.0284
communication machinery

Motor vehicles 0.1091∗∗ 0.1361∗∗∗ 0.1617∗∗∗ 0.1267∗∗ 0.1270∗ 0.1605∗∗

Furniture 0.0993∗∗∗ 0.1057∗∗∗ 0.1090∗∗∗ 0.1103∗∗∗ 0.0690∗∗ 0.0702∗∗

∗∗∗ = significant at the 1% level, ∗∗ = significant at the 5% level, ∗ = significant at the 10% level.
Note: Robust standard errors (clustered by plant for random effects) are used to account for potential heteroskedasticity.
Results of the Breusch-Pagan Test (null of no random effects) is always rejected at the 1% level. Other slope
coefficients and equation statistics are presented in Appendix Table 6. These results come from estimates that also
include year, industry, and region dummies. Full results including constants and coefficients on year, industry,
and region dummies are available from the author.
Source: Author’s estimates from microdata underlying Department of Statistics (2002, various years).

where R2 ranged from 0.30 to 0.38. R2 was 0.39 or higher in all other industries.
The smallest sample was 322 observations in the lagged specification for office,
computing, and precision machinery, and most samples exceeded 1,000. In short,
for these 17 industries, all samples were sufficiently large to allow relatively reliable
analysis, and the estimates explained the variation of wages relatively well.

Table 7 presents estimates of the MNE–local wage differentials from industry-
level estimates of Equation (1). As in Table 2, wage differentials often differ greatly
across industries. These wage differentials were positive and significant at the 5%
level or better in all estimates for six of the 17 industries: food and beverages,
chemicals, rubber, general machinery, electrical machinery, and furniture. Estimated
differentials tended to be largest in rubber (21%–23% if estimated by pooled OLS
and 11%–15% if estimated by random effects). Estimated differentials were also
large and significant in five of the six estimates for motor vehicles (11%–16%
and 13%–16%, respectively). Consistently significant differentials were smallest
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in chemicals (9%–10% and 7%–9%, respectively) and furniture (10%–11% and
7%–11%, respectively). Differentials were also positive and significant in four of
the six estimates for another four industries: apparel; plastics; non-metallic mineral
products; and radio, TV, and communication machinery. In another three industries
(textiles, paper, and basic metals) OLS results suggested positive and significant
differentials, while random effects results suggested no significant differentials.
Finally, there were no significant differentials in two industries (wood and office,
computing, and precision machinery), and there was only weak evidence of positive
differentials in fabricated metals. Negative and significant differentials were never
observed.

The results are thus more or less consistent with the observations from
the descriptive statistics analyzed in the previous section. MNEs tended to pay
higher wages than local plants. However, MNEs also tended to be relatively capital-
intensive, large, and have relatively large shares of workers in highly paid occupa-
tions and with higher or moderate education. Thus, accounting for these influences
greatly reduces the scope of conditional MNE–local wage differentials in most
industries. Perhaps the most conspicuous difference had been in rubber products,
where conditional differentials were relatively large and statistically significant, but
unconditional differentials were relatively small compared to other industries. This
suggests that the measures of worker occupation, education, and sex, as well as
capital intensity and size were not as strongly related to MNE–local differentials in
this industry as in others.

In contrast, the lack of significant differentials in wood suggests that worker
quality, worker sex, capital intensity, and size accounted for the vast majority of the
substantial unconditional differentials observed in this industry. In office, computing,
and precision machinery, differentials were similarly small and/or insignificant,
whether measured conditional on worker quality and other plant characteristics or
unconditionally. This probably reflects the heavy MNE dominance of this industry
and its labor-intensive nature. As emphasized above, conditional and unconditional
differentials were either both relatively high or low in a number of other industries.
However, it is very difficult to explain the precise reasons for the inter-industry
variation in the size of MNE–local differentials.

V. Conclusions

This paper has investigated the extent of wage differentials between medium-
large MNEs and local plants in Malaysia in the early 21st century. A brief literature
review highlighted the important fact that MNEs have often been found to pay higher
wages than non-MNEs. The main cause of these wage differentials is probably
the fact that MNEs tend to hire relatively large shares of highly skilled workers.
However, MNEs may also be motivated to pay higher wages to facilitate recruitment,
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reduce turnover, and compensate for higher worker productivity that results from the
MNE’s possession of firm-specific, generally intangible assets related to technology,
marketing, and management, for example. MNE–local wage differentials can also
result from workers’ reluctance to work for MNEs.

In the 17 industries examined, medium-large MNEs paid wages that were on
average about two-fifths higher than wages in corresponding local plants. Consistent
with previous evidence summarized in the literature review, shares of highly educated
workers (about three-fifths to 90%) were also substantially higher in MNEs than in
local plants. Shares of moderately educated workers and workers in highly paid
occupations were also about one-fourth to one-third higher in MNEs. Previous
evidence also indicates that MNEs tended to be more capital-intensive and larger
than local plants during this period. Estimates of earnings equations suggest that
differences in worker quality and plant characteristics are strongly correlated with
plant-level wages.

After accounting for differences in worker occupation, education, and sex,
as well as the size and capital intensity of plants, and the effects of industry affili-
ation, plant location, and annual fluctuations on the constants estimated, estimates
of MNE–local wage differentials became much smaller, an average of 5%–9% in
the 17 industries combined, but these differentials were highly significant statisti-
cally. When all slopes are allowed to vary among the 17 industries (by estimating
separate equations for each industry), results varied across industries and estimation
method. Significant differentials were more common in the pooled OLS estimates
than in the random effects estimates. There were consistently significant differen-
tials in six industries: food and beverages, chemicals, rubber, general machinery,
electrical machinery, and furniture. These two key results are also robust to alterna-
tive specifications of the occupation, education, and sex variables and observed in
shorter subperiods (2000–2002 and 2002–2004; Ramstetter 2012a). There was also
relatively strong evidence of positive, conditional differentials in motor vehicles;
apparel; plastics; non-metallic mineral products; and radio, TV, and communication
machinery, but these results are not as consistent when estimated with alternative
specifications or in subperiods.

These findings are an important addition to the literature on MNE–local
wage differentials in Southeast Asian developing economies, largely because the
Malaysian data allow more detailed measurement of worker quality than similar
data for other countries. The evidence is consistent with previous studies of In-
donesia, for example, suggesting that MNEs tend to pay their workers more than
local plants even accounting for differences in worker quality and related plant
characteristics in Southeast Asia. This in turn implies that MNEs impart impor-
tant benefits on the workers who are fortunate enough to work for them. Many
policy makers in Malaysia and other developing economies recognize these bene-
fits, and it is important to know that this understanding is supported by empirical
evidence.
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Although these results are important, this paper leaves several related ques-
tions unanswered. For example, how do MNE takeovers of local plants (or vice versa)
affect wage differentials? Alternatively, does MNE presence affect wage levels in
local plants in Malaysia? Although such questions are of keen interest, their answers
require use of statistical techniques that are not compatible with the evaluation of
average wage differentials and are left for future research. Analysis of the latter
question also requires aggregation of industries and the industry-level results from
this paper suggest aggregation may bias results. It is also important to reemphasize
that this study fails to account for several potentially important aspects of worker
quality often accounted for in similar studies of earnings by individuals. These in-
clude worker background (e.g., race or nationality), experience, and training. There
are also potentially important econometric issues relating to potential simultaneity
and sample selection bias, which this and previous papers in this literature have not
been able to address fully and should be considered further.

On the other hand, by comparing results of estimating specifications using
lagged independent variables, this paper addresses simultaneity issues to a greater
extent than previous estimates for Indonesia, which could only be performed in cross
sections. Moreover, worker occupation and education are arguably among the two
most important aspects of worker quality, and the ability to control for both of these
aspects is an important advance over the research on Indonesia, for example, where
data on occupation are not available. In conclusion, this paper provides important
evidence that MNE–local wage differentials persist in Malaysian manufacturing,
even after accounting for these key measures of worker quality, as well as worker
sex and the size and capital intensity of plants.
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Productivity Spillovers from FDI
in the People’s Republic of China:

A Nuanced View
CHERYL XIAONING LONG, GALINA HALE, AND HIROTAKA MIURA∗

Using panel data from the Chinese Industrial Surveys of Medium-sized and
Large Firms for 2000–2006, we show that the presence and the magnitude of
technological spillovers from FDI in the People’s Republic of China are affected
by the source of FDI, by the ownership type of a firm in consideration, as well
as by industrial and provincial characteristics. Private firms are more likely to
benefit from horizontal spillovers than other domestic firms, but are less likely to
benefit from vertical ones. Presence of state-owned firms in the industry impedes
technological spillovers in a way that is consistent with diversion of linkages
from private to state-owned firms. Finally, horizontal spillovers are larger in
industries that are more technologically sophisticated.
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JEL codes: FDI, spillovers, forward-backward linkages, People’s Republic of
China

I. Introduction

The People’s Republic of China (PRC) has been the world leader among
developing countries in attracting foreign direct investment (FDI) over the past
decade. During this period, the PRC economy has boomed. But to what extent have
these FDI flows brought technologies, production techniques, and other management
practices that have spilled over to indigenous firms from the PRC either in the same
industry (horizontal externalities) or in upstream or downstream industries (vertical
externalities)?
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The research on technological spillovers from FDI shows weak and inconclu-
sive results.1 A large body of the literature on technological spillovers from FDI in
the PRC, too large to be fully reviewed in this paper, mostly focuses on horizontal
spillovers, even though vertical spillovers are likely to be important (Moran 2007).2

Hale and Long (2011b) provide a critical survey of research on FDI spillovers
in the PRC, where potential econometric problems that arise in various studies
are discussed in detail. Since that survey was written, numerous papers employed
firm-level and industry-specific analysis to address the question.3 Nevertheless, the
results remain inconclusive due to variations in the choice of sample and method-
ology, in addition to the fact that, as we find out in this paper, spillover effects are
heterogeneous across industries, ownership types, and sources.

In this paper, therefore, we try to reconcile some of these results by making
use of the best available data, state-of-the-art methodology, and by taking into
account industrial and provincial characteristics such as ownership composition and
technological intensity that may affect the potential of FDI spillovers. Moreover, we
distinguish between FDI from Hong Kong, China; Macau, China; and Taipei,China
(hereinafter referred to as HMT); and that from the rest of the world. We allow
the spillovers to occur not only within the industry in which foreign presence has
changed, but also across industries. This disaggregate analysis is inspired by findings
in Hale and Long (2012) that effects of foreign presence are distributed very unevenly
across FDI sources, ownership types, and industries of firms. Finally, we compute
FDI measures at the province-industry level to take advantage of additional variations
such measures provide relative to industry-level measures.

One of the major difficulties in previous studies stems from the use of
aggregate-level data, which often include both foreign and domestic firms, and
thus cannot distinguish the higher productivity of foreign firms from the positive
spillover effects on domestic firms. Even when the two groups of firms can be sep-
arated, one cannot reject the possibility that the observed positive effects are due
to the initially more productive domestic firms in the group attracting more foreign
capital. Such reverse causality or omitted variable bias is present even if a cross-
section of firm-level data are used, due to potential “cherry-picking” by foreign
investors of firms that have higher productivity which may not be observable by an
econometrician. Moreover, if it takes time for positive FDI spillovers to take effect,
a cross-section analysis will miss them.

1See the literature reviews by Görg and Strobl (2001), Lipsey (2002), Saggi (2002), Görg and Greenaway
(2004), and Javorcik (2008). See also Lin and Kwan (2013), Qiu et al. (2009), Xu and Sheng (2012).

2To the best of our knowledge, the only two published studies that explored the vertical FDI spillovers for
domestic firms from the PRC were Hale and Long (2011b), which did not detect any positive spillover effects based
on a cross-sectional data set of private firms and state-owned enterprises (SOEs), and Girma and Gong (2008), which
also failed to find evidence of positive spillovers for SOEs.

3While most published papers used industry-level data, Liu (2008) and Fu and Gong (2009) analyze firm-level
data, with results that are conflicting due to different time periods analyzed, different statistical methods used, and
different definitions of total factor productivity (TFP).
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We employ firm-level panel data from the PRC Industrial Surveys of Medium-
sized and Large Firms (2000–2006). Using firm-level panel data is essential for two
reasons. First, firm fixed effects can be used so that the effect of FDI presence
is identified by within firm changes in productivity variables, thus ruling out the
possibility of reverse causality or selection, to the extent that foreigners’ investment
decisions are based on initial firm conditions that do not vary over time. Second,
seven years of data allow for the study of dynamic effects, which is crucial as
various kinds of FDI spillovers all need time to materialize. Importantly, to avoid
contamination from the firms that actually received foreign capital, we exclude from
our regression sample all firms that had a non-zero share of foreign capital in any
year during our sample period.

Estimating total factor productivity (TFP) is not a straightforward task, al-
though a number of approaches have been developed in the industrial organization
literature. The main problems that need to be addressed are endogeneity of inputs
and persistence of the variables. We use dynamic generalized method of moments
(GMM) system with firm fixed effects to estimate production functions by industry,
the approach that seems to have become the state of the art in the literature. System
GMM uses lagged values of right-hand-side variables as instruments and allows for
the lagged dependent variable to be included among the regressors, thus addressing
both problems—endogeneity and persistence.4 Many recent papers that analyze the
firm-level panel data also use this method, which allows for comparisons.5

We further pursue our analysis in four dimensions. First, as we mentioned
above, we do not limit our analysis to horizontal spillovers but also analyze the
effects of upstream and downstream presence of foreign firms, which we refer to as
“vertical spillovers.” Second, we analyze the effects of the presence of firms with
capital from HMT separately from the firms with capital from other countries. We
do this for two reasons: to account for the fact that some of the recorded FDI is in
fact round-tripping capital, and to acknowledge potentially different technological
gaps. Third, we allow the effects of foreign presence to vary by ownership type of
the firm. Fourth, we allow the effects of foreign presence to vary depending on the
industry and province characteristics of each firm.

In the analysis, we find that private domestic firms tend to benefit more than
state-owned or mixed-ownership domestic firms from the presence of FDI in the
same industry, while they benefit less than other firms from the presence of FDI in
the upstream industries. While the positive effects are expected as an indication of
greater ability of private firms to adapt to foreign presence in their sector, negative

4We also attempted semi-parametric methods à la Olley and Pakes (1996) or Levinsohn and Petrin (2003) but
had to abandon that route due to data limitations. In the limited sample that we could use, the TFP measures obtained
by these methods were highly correlated with the ones we obtained using system GMM.

5In a recent contribution, Brandt, Van Biesebroeck, and Zhang (2009) analyze dynamics of TFP in the PRC
using a sample that is very similar to ours and very similar methodology. Main moments of our TFP estimates are
very similar to theirs.
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effects seem to be specific to the PRC. We hypothesize that negative effects are
driven by the explicit or implicit requirement for foreign firms to contract with
state-owned firms downstream. This hypothesis is supported by the fact that we
also find negative effect of overall presence of state-firm industries on spillovers
from foreign presence upstream on domestic private firms. In addition, we find that
industries that are more technologically sophisticated experience larger horizontal
spillovers from foreign presence, especially of HMT firms, while foreign (FRN)
firms appear to guard their technological secrets to some extent.

This paper makes several contributions to the literature on FDI spillovers
in the PRC. First, we are able to use the best possible data set—a large panel of
manufacturing firms—which allows us to control for firm and year fixed effects,
ruling out main concerns related to endogeneity of FDI presence. Second, we study
both horizontal and vertical FDI spillover effects. Third, we are able to distinguish
between FDI from the HMT and that from other foreign sources. Fourth, and most
importantly, we investigate the patterns of FDI effects as they vary according to
firm, industry, and province characteristics, shedding light on some of the reasons
why the results of previous literature are inconclusive.

Admittedly, some of the existing publications have compared FDI spillovers
in the PRC along several dimensions. For example, Wang and Zhao (2008), Lin
et al. (2009), Du et al. (2012), and Lin et al. (2013) examine the horizontal versus
vertical FDI spillovers. However, the current study is the first paper to simultaneously
explore the various dimensions by which FDI spillover effects may differ, including
source country (HMT vs FRN), industry, ownership, as well as by sector connection
(horizontal and vertical). Furthermore, we also provide evidence on the mechanisms
driving differences across industries and ownership types, which helps further our
understanding of the driving forces behind the spillovers.

The paper is organized as follows. Section II presents the description of our
data source and the variables we use in this study, as well as our empirical approach.
Section III reports the results of our empirical analysis. Section IV concludes.

II. Data and Empirical Approach

Our data come from the Chinese Industrial Surveys of Medium-sized and
Large Firms for 2000–2006. Commonly referred to as the National Bureau of Statis-
tics (NBS) manufacturing survey, this data set includes all state-owned companies
and private firms that are above certain size thresholds.

The full data set consists of about 1.5 million observations (half a million
firms) and is an unbalanced panel with many more firms entering the sample in
2004, a census year. Unfortunately, we are forced to drop many observations due
to missing crucial variables (such as county or industry code) or exact duplications.
For the purposes of our analysis we also have to drop from our sample firms
that switch provinces during our sample period, as most of our analysis is on
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spillovers within province-industry cells. We end up with a panel of 1,326,727
observations for 454,770 firms. Our regression analysis, however, includes only
580,748 observations for 221,572 firms, for which we can estimate TFP. The rest
drop out due to missing values for capital, labor, intermediate inputs, sales, final
goods inventory, and their lags.

While we use an unbalanced panel of firms, we give a snapshot of the compo-
sition of the sample in 2006, for clarity. The initial 2006 sample consists of 301,961
firms, of which 28,761 had positive shares of HMT ownership (HMT firms, hence-
forth) and 30,681 had positive shares of other foreign ownership (FRN firms).6 The
remaining 238,872 firms are fully domestic, with no HMT or FRN shares. Of these,
140,337 are majority privately owned and 15,127 are majority state owned. The
rest have either no majority owners or have majority ownership by collective, legal
person, or other types.

In studying FDI spillovers, we exclude from the sample both HMT firms and
firms with investment from other foreign sources in any of the years in our sample
period (2000–2006). Thus, only firms with 100% domestic ownership are included
in the regression analysis. To explore the effects of domestic firms’ ownership type
on FDI spillovers, we single out two ownership types: private firms (defined as firms
with majority private shares) and state-owned enterprises or SOEs (defined as firms
with majority state shares). While these two groups do not span across all firms in
our sample due to complicated ownership structures in the PRC, they represent the
two “extreme” categories in the degree of governmental control.

After making a number of additional adjustments to the raw data, we ulti-
mately have over 217,000 domestic firms in our FDI spillover regressions, of which
about 112,000 are private and almost 105,000 are non-private. In the full sample,
we have over 564,000 observations.7 It is worth pointing out that we do not study
firm exit decisions due to data limitations, thus we will not be able to explore the
impact of FDI presence on the survival of domestic firms. Kokko and Thang (2014)
provide evidence that domestic firms may be forced to exit at the presence of FDI,
and we will consider the implications of this possibility in interpreting our empirical
findings in section III.

A. Productivity Measures

Most literature on technological spillovers from FDI focuses on the effect on
TFP. Similarly, we analyze the impact of FDI on TFP, which we define as the residual
generated from estimating a dynamic production function of the form:

Yit = α0 + α1 yi,t−1 + α2li t + α3kit + α4mit + ηi + υi t

E[ηi ] = E[υi t ] = E[ηiυi t ] = 0
(1)

6These sets are not exclusive, because some firms have both HMT and FRN shares.
7The main reason for dropped observations is missing data.
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where Yit is log of output by firm i at time t , kit is log of capital, li t is log of
employment, mit is log of intermediate inputs, ηi captures firm-specific fixed effects,
and υi is a random error term.8 Note that because we include the lagged dependent
variable in the right-hand side, the residual should be interpreted as a change in TFP,
or the innovation to TFP, rather than the level of the TFP.

In designing the estimation approach, the following characteristics of our data
need to be taken into account. First, there is autocorrelation in both left-hand-side
and right-hand-side variables. Second, explanatory variables may be endogenously
determined. Third, our panel is wide (large N) and short (small T). Moreover, firm
fixed effects need to be included to account for unobserved time-invariant differences
across firms.

Though a variety of methods exist that can be implemented to estimate (1),
data limitations constrain our choice of estimators. Ordinary least squares (OLS) and
fixed effect (FE) estimators are not optimal in accommodating the first and the third
data features above.9 We encounter several estimation issues when implementing the
method, which include the lack of convergence in some industries and a persistent
TFP measure. The Olley and Pakes (1996) method, which requires information on
firm exits, would limit our time period since we do not have data on firm exits for
the last year of our sample. Thus, in order to estimate model (1) and obtain residuals
we have to rely on “internal” instruments that are based on lags of the instrumented
variables, using the system GMM estimator developed by Arellano and Bover (1995)
and Blundell and Bond (1998), which is now becoming a mainstream method for
estimating such models.

System GMM combines equations in the first differences and in levels. The
former eliminates firm-specific fixed effects and uses the lagged levels of variables
as valid instruments. The latter exploits additional moment conditions in the levels
equations, which enable the use of lagged differences of variables as valid instru-
ments. The equations in levels address the problem of finite sample bias, which arises
from the lagged levels of the variables providing weak instruments for first differ-
ences (see Alonso-Borrego and Arellano 1999). The exogeneity of instruments is
tested using the Arellano-Bond (Arellano and Bond 1991) test for autocorrelation.10

8Output, capital, and intermediate inputs are all deflated to 2000 prices using the PRC’s national headline
CPI. Capital stock is generated by implementing the perpetual inventory method as in Brandt, Van Biesebroeck, and
Zhang (2009).

9The asymptotic properties of OLS and fixed effects estimators can be modified to take into account the
inclusion of the lagged dependent variable on the right-hand side (Greene 2008, sec.v4.9.6). However, the consistency
of the estimators depends on T→∞ (Greene 2008, sec. 15.6.5).

10The Arellano-Bond (1991) test for autocorrelation tests the null of zero pth-order autocorrelation in the
first-differenced error term (�ν it). In general, AR(p) in first-differences must be checked in order to assess AR(p – 1)
in levels, and thus the test statistic of main concern is AR(2). We do not report results of the Sargan (1958, 1959) test.
The Sargan test of overidentifying restrictions, which tests the null that the instruments as a group are exogenous, is
not robust to heteroskedasticity and autocorrelation and has been shown to over-reject in large samples with persistent
series (Blundell and Bond 2000; Blundell, Bond, and Windmeijer 2001).
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In conforming to established practices, we use the lags of levels and first-
differences of covariates yi,t−1, li t , kit , and mit as GMM style instruments. We
account for the endogeneity of yi,t−1 by using instruments lagged by 3 years and more
for equations in first-differences and �yi,t−2 for the levels equations. This is done to
avoid the violation of moment conditions E[yi,t−2�υi t ] = 0 and E�[yi,t−1υi t] = 0.
For the other three covariates li t , kit , and mit , all possible lags in levels are used as
instruments in the first-differenced equations and first-differences �li t , �kit , and
�mit are used in the levels equations. We estimate production functions for each
industry based on two-step system GMM with robust standard errors.11 There should
be minimal first-order autocorrelation of υi t and the moment conditions pertaining
to our specified instruments should hold, thus we expect to not reject the Arellano-
Bond test for AR(2). We also do not expect to reject the Wald test of constant returns
to scale hypothesis: α2 + α3 + α4 = 1.

Estimation results are fairly consistent with our expectations. They are re-
ported in Table A.1. For all industries, we fail to reject the Arellano-Bond test
for AR(2) at the 5% level. Autocorrelation of the random error term in the levels
equations has been removed and our specified instruments are valid. Only for a
few industries can we reject the hypothesis of constant returns to scale at the 5%
level, which suggest potentially inefficient scale of production.12 Finally, for each
firm, TFP is set equal to υi t . In a recent paper, Brandt, Van Biesebroeck, and Zhang
(2009) provide a very careful estimation of TFP using the same data set as we do,
with fewer restrictions on the sample. Encouragingly, the descriptive statistics of our
TFP measures are very close to theirs.

B. Measures of FDI Presence

To measure the presence of FDI, we construct the weighted average foreign
shares of all firms located in the same province and in the same 2-digit CIC sector,
with each firm’s output as the weight. To distinguish the potentially different effects
of investment from different foreign origins, we compute the FDI presence measure
for investment from HMT separately from that of other foreign sources (FRN).
We are able to do this because firms in our data report the share of their paid-up
capital that belongs to firms from the HMT or to firms from the rest of the world.
Specifically, the HMT and FRN FDI presence in sector j , in province p, at time t ,

11We assume that production functions vary across industries. For textile and electric equipment industries,
we drop outliers in the top and bottom 1%. In addition, we separate the plastic products industry into two subsectors:
industrial and consumer plastics. On the other hand, we do not separately estimate TFP for private firms versus SOEs.

12These industries are agro products, food, beverage, fuel processing, mineral products, ferrous smelting,
equipment, electric equipment, and electronics.



84 ASIAN DEVELOPMENT REVIEW

are defined as

HRHMT jpt =
[∑

i∈ j p

HMT Shareit · Yit

]/ ∑

i∈ j p

Yit (2)

HRFRN jpt =
[∑

i∈ j p

FRN Shareit · Yit

]/ ∑

i∈ j p

Yit (3)

where HMT Shareit and FRN Shareit are HMT and FRN capital as a share of total
paid-up capital, respectively, and Yit is the output of firm i at time t .

To study vertical FDI spillovers, we use the PRC’s input-output table of 2002
(122-sectors) to compute the upstream FDI presence and downstream FDI presence
for industry j .13 Downstream FDI presence, or backward linkage, is computed
following Javorcik (2004) as the sum of FDI presence in all the client industries of
j , weighted by the output coefficients of industry j to these other industries.14 That
is, backward linkages are defined as

BRHMT jpt =
∑

k if k �= j

δ jkHRHMTkpt and BRFRN jpt =
∑

k if k �= j

δ jkHRFRNkpt (4)

for HMT and FRN, respectively, where δ jk is the proportion of sector j’s output
supplied to sector k. The proportion is then computed, including products supplied
for final use and imported intermediate products.

Upstream FDI presence, or forward linkage, is calculated using the within
industry FDI presence, excluding output destined for exports, of all 2-digit CIC
industries that serve as suppliers to industry j . That is, the forward linkage measures
are defined as

FRHMT jpt =
∑

m if m �= j

δ jm

[[∑

i∈mp

HMT Shareit · (Yit − Xit )

]/[∑

i∈mp

(Yit − Xit )

]]

(5)

FRF jpt =
∑

m if m �= j

δ jm

[[∑

i∈mp

FRN Shareit · (Yit − Xit )

]/[∑

i∈mp

(Yit − Xit )

]]
(6)

where δ jm is the proportion of sector j’s inputs purchased from sector m and Xit is
exports.

13We aggregate the 122-sector input-output table to reflect 2-digit CIC sectors in our sample.
14Also see Girma et al. (2008) and Kneller and Pisu (2007) for studies on vertical FDI spillovers.
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C. Regression Equation

Building to the full model piece by piece, we estimate the following
regression,

TFPi jpt = αi + αt + �′
j ptβ1 + P Rit · �′

j ptβ2 + ϒ j · �′
j pt b3 + ϒp · �′

j pt b4 + εi t ,

where TFP is νi t , as constructed in section A for firm i in sector j, province p, and
year t; αi and αt are firm and year fixed effects; � is a set of six industry-province-
level FDI measures (HRHMT, HRFRN, BRHMT, BRFRN, FRHMT, FRFRN, as
computed above); PRit is the private ownership share of firm i in year t ; ϒ j is a set
of industry-level characteristics that include ownership composition of the industry
and its patent propensity; and ϒp is a set of province-level ownership composition
measures.

Note that the stand-alone effects of industry-level and province-level mea-
sures are absorbed by firm fixed effects. Since our TFP measure is estimated using
system GMM, we assume that the error term εi t is independent and identically
distributed. We also repeat our analysis limiting the sample to firms with private
ownership shares exceeding 50%. And in these specifications, we omit the variable,
PRit , and its interactions. While the model above includes only linear terms of FDI
shares (see Chen et al. 2011, for a study of nonlinear FDI spillovers), we also con-
duct estimations with foreign shares computed only including shares from majority
foreign-owned firms, which allows for one form of nonlinearity.15

D. Summary Statistics

Table A.2 presents the composition of firms in our sample. Note that while
the total share of firms with foreign capital (from any source) did not change much
during our sample period, we do observe an increase in the share of firms with
majority foreign ownership, especially those with foreign capital from sources other
than HMT.

Table A.3 presents summary statistics for our key variables in the various
samples. We will first describe the overall dynamics observed and then discuss
differences across samples. The typical size of the PRC firms included in our sample
has increased over the 2000–2006 period in terms of output, but has dropped in
employment (see log of labor). The average level of fixed assets, however, remains
relatively constant. This implies an upward trend in both labor productivity and
capital intensity in the PRC firms during this period. As the PRC economy grows

15Unsurprisingly, the results are qualitatively the same, because in most cases FRN share is close to 0 or close
to 100%. But it is worth clarifying here that all firms in the regression sample are 100% domestic.
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over time, the number of large and medium-sized firms has also been increasing
during this period.16

A seemingly paradoxical pattern is decreasing firm age over time. The reason
is most likely the large number of new entrants into the survey. Note that these are
not necessarily new firms. They may also be firms that have exceeded the threshold
level and have been newly included into the survey or firms that changed names, and
thus registration numbers, when going through restructuring. Market share tends to
decrease over time, indicating more competition within industry on average, while
export/total output ratio and new product sales/total output ratio fluctuate and show
no clear trends during the period.

A comparison between domestic firms and foreign-invested firms highlights
the following patterns:

(i) Domestic firms are smaller than HMT firms, which are in turn smaller than
firms with investment from other sources, regardless of how size is measured,
whether in the amount of fixed assets, employment, or sales (see market share).

(ii) Domestic firms are less capital intensive than HMT firms, which are less capital
intensive than other foreign firms.

(iii) Both HMT and FRN firms have a higher export/sales ratio than domestic firms.
(iv) Firms with foreign investment from sources other than HMT tend to have a

higher percentage of sales made up by new products, while HMT firms are not
different from domestic firms in this respect.

These differences between domestic and foreign firms confirm the conventional
beliefs that foreign firms are more capital-intensive, more internationally oriented,
and more technologically innovative.

The shares owned by FRN and HMT for each of the industries in our sample
are presented in Figure 1. We can see that while FRN increased for all industries,
HMT did not increase or actually declined in food manufacturing, leather/fur, timber
processing, pharmaceuticals (western medicine in particular), consumer plastics, and
computers. On average, FRN share more than doubled (increased by a factor of 2.4)
while HMT share almost doubled (increased by a factor of 1.9). In such industries
as coal, ferrous and nonferrous metals, tobacco, and minerals, the shares of both
HMT and FRN were negligible, both at the beginning and at the end of our sample.
This is important for our analysis since due to firm fixed effects, the identification
in our regressions comes from over-time variations in TFP and FDI presence.

16The number of firms included for 2004 is larger than in the other years because it is a census year, while
only firms over a certain size threshold are included in surveys conducted in the other years.
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Figure 1. FRN and HMT Shares in 2000 and 2006

FRN = foreign, HMT = Hong Kong, China; Macau, China; Taipei,China.
Source: Authors calculations.

III. Empirical Results

Before we turn to the results of our empirical analysis, we briefly summarize
the mechanisms behind technological spillover effects of FDI. Horizontal spillover
effects may arise due to competition and demonstration effects. When foreign capi-
tal flows into the industry, domestic firms might find both input and output markets
more competitive. Competition in the output markets may lower measured TFP (by
lowering output prices) but may also increase actual TFP by creating incentives for
the firms to increase efficiency. Competition in input markets such as the market for
skilled labor (Hale and Long 2011a) is likely to lower measured TFP through an
increase in input costs. Demonstration effects are expected to be positive, as they
describe ways in which domestic firms can learn superior technology and/or man-
agerial practices from foreign-invested firms through observation, worker mobility,
and informal interaction.

Furthermore, we would expect private firms to gain more from the demon-
stration effects of FDI than state-owned firms, because the former are more profit-
oriented than state-owned firms. They should also be in a better position to compete
against foreign firms due to their flexibility in hiring and firing decisions. Thus, we
would expect more positive horizontal spillovers for private firms and more nega-
tive horizontal spillovers for SOEs. Second, we should expect more technological
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spillovers from FRN than HMT firms because arguably, the technological differ-
ences between HMT and the PRC are not as large as those between the rest of
the world and the PRC, while competition effects should be similar, resulting in
relatively more positive spillovers from FRN than HMT.17

Spillovers through backward linkages occur because with foreign entry in
the downstream industries, demand for output of upstream domestic firms is likely
to increase, raising output volume and thus productivity if there are economies of
scale. Moreover, foreign firms may help upstream firms improve their technology
or management practices in order to produce inputs and parts more efficiently. In
some cases, foreign firms even provide their suppliers with technological blueprints.
According to a survey of firms from the PRC conducted by the World Bank in 2000,
over 25% of domestic firms from the PRC that produced parts or other inputs for
foreign firms used licensed technologies or processes provided by foreign firms to
introduce new process improvements.18

There may be a negative impact as well, however, if foreign firms demand
higher quality inputs, which may lower domestic firms’ productivity if it takes them
time to adjust or if some of their output are rejected. Downstream presence of
foreign firms may also cause negative competition effects on the output market for
domestic firms if foreign-invested firms prefer to source their inputs from overseas
or from other foreign-invested firms. On the other hand, competition in input markets
is unlikely in the case of backward linkages because firms operate in sufficiently
different industries.

The most obvious reason for spillovers through forward linkages is the avail-
ability of higher quality inputs. In addition, more sophisticated inputs may be as-
sociated with higher TFP because they may allow for the adoption of superior
technologies. Negative spillover effects may arise because some adjustment may be
required to incorporate new inputs into production processes, which can be costly in
the short run or because foreign investment may be driven by foreign firms’ desire to
produce supplies for their own firms downstream, thus creating competition effects
for inputs of domestic firms.

We would expect both horizontal and vertical spillover effects to be most
prominent for private firms that are more flexible and stand to gain more from foreign
presence upstream and downstream. On the other hand, because foreign investment
in the PRC is regulated, foreign-invested firms may be required to establish or
maintain relationships with state-owned firms, thus limiting the potential for positive
spillovers on private domestic firms.19

17Alternatively, part of the FDI from HMT could represent round-tripping, which would not result in any
spillovers and therefore may reduce the average spillover effect from HMT, biasing estimated effects of HMT
downward.

18These are authors’ computations based on the survey data from the Study of Competitiveness, Technology,
and Firm Linkages conducted by the World Bank in 2000.

19Note that upstream and downstream FDI may also result in horizontal effects on local firms in the relevant
industries. Thus, we are not able to separate the direct vertical FDI effects from the indirect vertical effects that
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Table 1. Summary of Main Regression Results

(1) (2) (3)

Full Sample
HRHMT 0.05 0.02 0.05
HRFRN 0.12 0.08 0.02
BRHMT −0.27 −0.04 −0.19
BRFRN −0.11 0.26 −0.23
FRHMT −0.01 −0.19 −0.24
FRFRN 0.64 0.20 −0.20

Private Firms
HRHMT 0.04 0.01 0.09
HRFRN 0.08 0.04 0.03
BRHMT −0.05 0.16 −0.11
BRFRN −0.03 0.31 −0.14
FRHMT −0.02 −0.14 −0.02
FRFRN −0.05 −0.44 −0.01

Controls None Year FE Year and firm FE

Source: Authors’ calculations. Based on Tables A.4 and A.5 estimates.

A. Aggregate Effects of TFP

Tables A.4 and A.5 report the results from our regression analysis of the
effects of FDI presence on the TFP of domestic firms. Table A.4 presents the results
for the full sample of domestic firms (with over 200,000 firms), while Table A.5
presents the results for the sample of domestic firms that are majority private-owned
(with over 100,000 firms).

The first column in each table reports the results from OLS regressions of
TFP on our six measures of FDI presence and, following Javorcik (2004), controls
for demand from downstream industries, and a measure of concentration of firms in
the industry. These measures are intended to capture the price effects of TFP due to
the fact that our dependent variable in the production function is output measured
in domestic currency (RMB) rather than in physical units. As expected, the log of
total demand for the industry’s output has a positive effect on the measured TFP of
the industry, while the degree of concentration has a negative impact, indicating that
high concentration has a negative impact larger in size than its potential positive
effect on price.

The results are also summarized in Table 1 for the convenience of the reader,
with numbers in bold indicating that the coefficients are significant at least at the
10% significance level. The results of column (1) should be interpreted as raw
correlations. They cannot be interpreted as causal, because they may be accounted
for by common trends, by the cherry-picking phenomenon in case of horizontal

may occur if locally-owned suppliers or customers are forced to exit or expand thanks to strong horizontal spillover
benefits. We thank the referee for pointing out this subtlety.
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spillover effects, or by other industry-province-level selection effects. In the other
columns of Table 1, we try to control for these effects.

We find that, both in the full sample and in the sample of private firms, a higher
share of FRN firms in the same industry is associated with higher TFP of domestic
firms (the coefficient on HRFRN is positive and statistically significant), indicating
the potential for positive horizontal spillovers from the same-industry presence
of FDI from FRN. In the full sample only, we also find statistically significant
negative correlation of TFP with downstream presence of HMT firms, suggesting
the possibility that domestic firms may lose their customers when downstream firms
are purchased by foreign capital. Finally, in the full sample, we find statistically
significant positive correlation of TFP with the presence of FRN-invested firms
upstream, which is consistent with the possibility of improved quality of inputs
when such inputs are provided by FRN-invested firms.

Column (2) includes year fixed effects and demonstrates their importance.
While we still find the positive effect of HRFRN, the other two effects described
above are no longer statistically significant. Instead, we now observe a positive and
statistically significant effect of FRN presence downstream (BRFRN), both in the
full sample and in the sample of private firms. For the private firms’ sample, there
is now a negative and statistically significant effect of FRN presence upstream,
indicating potential competition effect for inputs.

Column (3) presents our true benchmark results. It includes year fixed effects
as well as firm fixed effects, thus measuring within-firm effects of changes in FDI
presence on changes in TFP. Both in the full sample and in the sample of private
firms we only find one statistically significant effect of FDI presence on TFP—that
of the presence of HMT firms in the same industry. This effect is positive and is
twice as large in magnitude for private firms as it is for the full sample.

B. Effects of the Ownership Structure on Spillovers

As private ownership is likely to permit more flexibility to domestic firms in
adapting to the presence of foreign firms, we expect private firms to benefit more on
average than SOEs at the presence of foreign firms. On the other hand, there may be
some additional effects specific to the PRC that give advantage to state-owned firms
due to regulations on foreign investment, especially in terms of vertical spillovers.
To further explore the role of firm ownership and to follow up on the last finding in
the previous section, we allow for the effects of FDI presence to vary by ownership
type of the firm, thus including in regressions reported in column (4) of Table A.4
each firm’s share of private ownership and its interactions with our FDI measures.

The results are also summarized in the table below for the convenience of
the reader, with numbers in bold indicating that the coefficients are significant at
least at the 10% significance level. Consistent with the literature on TFP in the
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Table 2. Differential Effects for State-owned and Private Firms

Main Effect (0% Private) Interaction Effect

HRHMT 0.03 0.05
HRFRN 0.02 −0.01
BRHMT −0.14 −0.08
BRFRN −0.21 −0.03
FRHMT −0.15 −0.18
FRFRN −0.11 −0.18

Source: Authors’ calculations. Based on Tables A.4 and A.5 estimates.

PRC, we find that an increase in private ownership is associated with an increase
in TFP—even after controlling for firm fixed effects, we find the coefficient on the
private ownership share to be positive and strongly statistically significant.

We observe from the results reported in column (4) of Table A.4 that horizontal
spillovers from HMT in the same industry is higher for private firms, consistent
with our findings in column (3) of Tables A.4 and A.5. In fact, once we allow the
coefficient on HRHMT to be different for private firms, the main effect is no longer
statistically significant, indicating that for firms with zero private ownership, there
is no statistically significant spillover from HRHMT. The results are summarized in
Table 2.

However, we also find that higher private share is associated with larger
negative spillovers from the presence of both FRN and HMT upstream. This result
is consistent with the redirection of foreign-invested firms’ output towards either
foreign or state-owned firms. To test for such a mechanism, however, we need to allow
for the effects of foreign presence to vary by ownership composition of industries.
If the diversion of inputs or demand from private firms is indeed important, it will
be more pronounced in industries with a larger share of state and foreign firms.

To test for this, we include in column (5) in Table A.4 and column (4) in Table
A.5 interactions of our FDI variables with average share of state, HMT, and FRN
firms in the same industry and in the same province. The interactions with province
averages play a role of falsification tests, because they will not be reflective of the
competition story.

Specifically, we compute for each industry and for each province the following
six measures as of 2000: the output share of majority SOEs in the total output of
domestic firms in the same industry or province, the output share of HMT firms in
the total output of the same industry or province, and the output share of FRN firms
in the total output of the same industry or province. The results are also summarized
in Table 3 for the convenience of the reader, with numbers in bold indicating that
the coefficients are significant at least at the 10% significance level.

Two main patterns emerge. The first finding suggests that the government
may have undertaken measures to protect state-owned sector from the negative
impact of foreign presence, especially in upstream industries. The second finding is
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Table 3. FDI Spillovers by and Share of FDI in Industry

Interactions with Industry Output Share of

Main Effect SOE Firms HMT Firms FRN Firms

HRHMT 0.20 −0.23 −0.24
HRFRN −0.18 0.08 0.08
BRHMT 0.81 1.09 −1.32 2.86
BRFRN −1.89 1.84 1.46 3.08
FRHMT −1.11 −2.09 4.18 −3.84
FRFRN 1.53 −4.17 −0.56 −3.29

FDI = foreign direct investment, FRN = foreign, HMT = Hong Kong, China; Macau, China;
and Taipei,China, SOE = state-owned enterprise.
Source: Authors’ calculations. Based on Tables A.4 and A.5 estimates.

consistent with the possibility that foreign-invested firms prefer to deal with other
foreign-invested firms, rather than with domestic firms.

We can see from the results of column (4) of Table A.5 that the higher share
of SOEs in the industry reduces positive effects of horizontal spillovers from FDI,
regardless of its origin, and also reduces positive spillovers from the presence of
FRN firms upstream for the private firms. This suggests that the greater amount of
government intervention in industries with a larger share of state firms obstructs
the flow of technological spillovers. In particular, this evidence is consistent with
the possibility that foreign investors are in some way incentivized to establish or
maintain subcontracting or other arrangements with state-owned firms in the same
or downstream industry of the firm they are investing in. If so, the more state-owned
firms there are, the less likely other firms are to benefit from the foreign presence.

This negative effect of the presence of state-owned firms seems to be limited
to industries and does not appear in the presence of SOEs in the province of the firm,
which is expected if our conjecture of the mechanism behind the result described
above is true. In fact, we find an almost significant positive effect of SOE share on
vertical spillovers—through backward linkages of FRN firms and forward linkages
of HMT firms. The latter is actually significant for the sample that is limited to
private firms (see fourth column, Table A.5). The one exception to this is the effect
of average share of state-owned firms in provinces having a statistically significant
negative effect on the spillovers from HMT firms that are downstream from private
domestic firms. Potentially, an overall large presence of state firms in the province
is associated with a regulatory environment that is not conducive to technological
spillovers from foreign-invested firms to potential suppliers of goods.20

20An alternative explanation for the finding of positive FDI spillovers for private firms but not for SOEs is
based on FDI’s impact on firm exits, which differs across ownership types. If weak private firms are forced out of the
market due to competition from foreign firms but weak SOEs are able to remain, thanks to governmental support,
then we would observe higher productivity for private firms that survive than those for SOEs. Due to lack of data on
firm exits, however, we are not able to directly test this theory.



PRODUCTIVITY SPILLOVERS FROM FDI IN THE PEOPLE’S REPUBLIC OF CHINA 93

The share of foreign firms in the industry does not appear to have statistically
significant effects on the FDI spillover potential, although some of the coefficients,
especially those on vertical linkages, are close to being statistically significant and
are broadly consistent with the hypothesis that foreign firms divert their inputs and
outputs to foreign firms away from domestic firms. As a result, domestic firms in
industries where foreign presence is larger are less likely to benefit from vertical
spillovers.

Finally, we find statistically significant positive effects of FRN presence in the
province on the spillovers from FRN presence downstream (BRFRN) in both the full
sample and the sample of domestic firms. We also find in both samples a statistically
significant negative effect of HMT presence in the same province on spillovers from
upstream FRN presence. The first of these findings supports the hypothesis that the
overall presence of foreign firms facilitates interactions and potentially allows for
more active linkages between domestic firms and foreign firms downstream. The
second effect, however, needs further investigation.

C. Patent Propensity

Another important dimension in which industries differ from one another is
their technological sophistication. Quite obviously, we would expect FDI techno-
logical spillovers to depend on how technologically advanced an industry is. To
allow for this, column (6) of Table A.4 and column (5) of Table A.5 present the
results of our analysis where we add the interaction of all six FDI measures with the
industry-level measure of patent propensity.

Patent propensity of the industry is calculated as the ratio of patents granted
to sales during 1979–2000 for US publicly listed firms, and thus is a proxy of how
important intellectual property is to a given industry. It might have a mixed effect
on the extent of horizontal spillovers from FDI presence. On the one hand, the more
important the intellectual property, the more likely technological spillovers through
demonstration effects and imitation are going to help, and the bigger is likely to be
the technological gap between foreign and domestic technologies. On the other hand,
if intellectual property is important to the industry, foreign firms are more likely
to guard their technological secrets which may limit potential spillover effects. The
results are summarized in Table 4 for the convenience of the reader, with the number
in bold indicating that the coefficients are significant at least at the 10% significance
level.

Our data suggest that the first effect is likely to dominate, especially for
spillovers from HMT firms. We find a positive and significant impact of the interac-
tion term between HMT presence in an industry, and the patent propensity measure
of the industry, implying that positive horizontal spillovers from HMT are larger
in industries where intellectual property is more important. We also find a positive



94 ASIAN DEVELOPMENT REVIEW

Table 4. Patent Propensity Effects

Patent Propensity Main Effect Interaction
Interacted with: (0% Private) Effect

HRHMT 3.93 2.03
HRFRN 1.81 1.16
BRHMT −18.00 −7.83
BRFRN −11.10 −13.70
FRHMT −13.60 −8.09
FRFRN 7.67 17.00

Source: Authors’ calculations. Based on Tables A.4 and A.5 estimates.

effect of the interaction term with the FRN presence, but it is not statistically signifi-
cant and only is half as large in magnitude. Possibly, firms from the rest of the world
are more careful in guarding their patented technologies than firms from HMT.

There are also likely differences in vertical spillovers depending on whether
intellectual property is important for an industry exposed to increased foreign pres-
ence either upstream or downstream. For industries where intellectual property is
important, spillovers from backward linkages (i.e., from FDI presence downstream)
may be limited because foreign firms are likely to source patented products not from
domestic firms from the PRC but from foreign firms located either in HMT or other
countries such as the US or Japan.

For example, while iPhone is assembled in the PRC, firms there in upstream
industries are unlikely to benefit, because all high-tech components going into its
production are made in Japan, Germany, and the US (Xing and Detert 2010). Indeed
we find evidence of a negative effect of high patent propensity on spillovers through
backward linkages, although the effects are not quite statistically significant (the
p-values are around 0.2 for interactions with HMT and FRN presence downstream).

To the extent that the importance of intellectual property correlates with
technological sophistication, high-tech industries are more likely to gain from FDI
presence upstream for two reasons: first, the quality of their components is likely to
improve if they switch the sourcing from domestic to foreign firms; second, if they
were previously importing components and other intermediate goods, they may now
be able to buy them from a foreign firm operating domestically much more cheaply.
Both of these possibilities are likely to increase the potential for spillovers from FDI
for firms in industries where intellectual property is more important.

We find that spillovers through forward linkages tend to be higher for FRN
presence, but lower for HMT presence.21 We interpret this as evidence that FRN firms
are more likely than HMT firms to be embodied with more advanced technologies.
The positive effect of technological sophistication of the industry on the FRN
spillovers is especially large and is statistically significant for the sample of private
firms.

21Once again, these effects are not quite statistically significant, but p-values are below 0.2.
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IV. Conclusion and Policy Implications

In this paper, we provide a nuanced look at technological spillovers from FDI
on domestic firms from the PRC. We point out that such spillovers are distributed
unevenly across firm ownership types, spillover types (horizontal versus vertical),
origins of foreign capital, as well as the degree of technological sophistication of
industries.

Compared to state-owned firms, domestic private firms in the PRC are more
likely to benefit from horizontal FDI spillovers but are less likely to benefit from
vertical ones. Furthermore, the ownership composition of the industry is also impor-
tant, with domestic firms less likely to enjoy both positive horizontal FDI spillovers
and positive spillovers from forward linkages, where there is more state ownership.
In addition, between FDI from HMT, and that from other parts of the world, the
former tends to produce more positive horizontal spillovers for private firms but also
more negative forward linkage spillovers, again only for private firms. Finally, FDI
presence in technologically sophisticated industries tends to produce more horizon-
tal spillovers (in the case of HMT firms) and more forward linkages (in the case of
FRN firms).

The fact that spillover effects are unevenly distributed across industries, own-
ership types, and sources of FDI helps us understand why there is such diversity of
findings in the vast literature on FDI spillovers in the PRC. Results based on pooled
or aggregate data depend on the sample of firms included in the study, the sam-
ple period, as well as additional control variables and specification restrictions. We
believe our analysis provides good reasons for further studies at the disaggregated
level, and we hope that it would encourage further empirical work in this direction.

On the policy front, we believe that our findings have at least the following
three implications. First of all, the ability of private firms to obtain more posi-
tive spillovers in the presence of FDI offers an additional justification for renewed
privatization effort in the PRC. Their greater adaptability allows more flexible em-
ployment practices, better production organization, and faster learning from their
foreign suppliers, clients, as well as competitors. Thus, a host country with a viable
private sector does not need to worry much about the threat of foreign firms taking
over domestic industries.

Our second policy-related finding is that regulations probably aimed at pro-
tecting state-owned firms not only defeat their initial purpose but also become
obstacles to private firms’ obtaining positive spillovers. As we can see, private firms
located in industries with more state-owned firms benefit significantly less from
FDI presence in the downstream industries. A plausible explanation is the diversion
of forward linkages from private firms to state-owned firms (or foreign firms) in
industries where FDI is regulated. Although the message is less sanguine, it points
to the same direction as our previous finding in that private firms should be the focus
of governmental considerations evaluating FDI policies, not SOEs.
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The third policy implication we can draw relates to the host country’s in-
tellectual property rights protection, or broadly speaking, innovation policies. As
discussed above, an industry’s patent propensity determines the extent of spillovers
from FDI presence in some interesting ways. While indigenous firms in technolog-
ically more sophisticated industries tend to benefit more from HMT firm presence
in the same industry, it is FRN presence in downstream industries that have positive
spillovers on domestic firms. Given that FRN firms tend to be more technologi-
cally advanced, these findings are consistent with anecdotes that technologically
sophisticated foreign firms guard their technologies in a way that restricts horizontal
technological spillovers in the most advanced technology areas. As a result, a nat-
ural policy recommendation would be to further improve protection of intellectual
property rights so that foreign investors, especially those with frontier technologies,
will feel more comfortable sharing information and creating spillovers.
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Table A.2. Composition of Firms Used in Our Sample

Year 2000 2001 2002 2003 2004 2005 2006

Total number of firms 134,710 139,167 147,438 159,754 240,882 236,786 267,990
Fully domestic firms 111,228 113,634 120,153 129,594 193,427 190,317 217,130

% of total 83% 82% 81% 81% 80% 80% 81%
Firms with foreign share 23,482 25,533 27,285 30,160 47,455 46,469 50,860

% of total 17% 18% 19% 19% 20% 20% 19%
Firms with HMT share 12,818 13,926 14,112 15,666 24,872 22,613 24,405

% of total 10% 10% 10% 10% 10% 10% 9%
Firms with FRN share 10,252 11,155 12,703 14,069 22,107 23,426 25,986

% of total 8% 8% 9% 9% 9% 10% 10%
Firms with majority FRN share 13,680 15,857 17,513 20,320 33,884 34,065 37,983

% of total 10% 11% 12% 13% 14% 14% 14%
Firms with majority HMT share 7,546 8,801 9,248 10,894 18,398 17,058 18,720

% of total 6% 6% 6% 7% 8% 7% 7%
Firms with majority FRN share 6,065 6,985 8,195 9,370 15,403 16,929 19,177

% of total 5% 5% 6% 6% 6% 7% 7%

Average foreigna 19.02% 20.67% 21.33% 23.31% 24.78% 24.62% 24.66%
Average HMTa 7.83% 8.37% 7.99% 8.36% 10.65% 9% 8.12%
Average FRNa 11.2% 12.3% 13.33% 14.95% 14.13% 15.62% 16.54%

FRN = foreign, HMT = Hong Kong, China; Macau, China; Taipei,China.
aWeighted by output.
Source: Authors’ computations.

Table A.3. Means of Key Variables in Subsamples

Year 2000 2001 2002 2003 2004 2005 2006

Means for Full Sample
Log(output) 9.51 9.60 9.71 9.84 9.81 10.01 10.1
Log(capital) 11.84 11.87 11.90 12.00 11.92 12.08 12.10
Log(throughput) 12.49 12.58 12.67 12.95 13.07 13.26 13.35
Log(labor) 7.11 7.04 7.05 7.10 6.99 7.05 7.00
Capital/labor 390.66 628.03 694.33 585.21 1,246.38 1,779.26 1,660.90
Firm age (years) 31.47 19.09 18.07 17.07 14.56 15.01 14.70
Exports/output 13.48% 15.08% 14.92% 15.55% 16.58% 15.53% 14.63%
New product output/ 2.59% 3.40% 2.44% 2.30% 3.60% 3.49%
output
Throughput/output 92.30% 98.82% 110.22% 78.46% 75.77% 75.71% 73.39%
Market share (sp) 0.84% 0.81% 0.76% 0.70% 0.47% 0.48% 0.42%
Market share (s) 0.03% 0.03% 0.03% 0.02% 0.02% 0.02% 0.01%
Herfindahl index (sp) 2,314.42 2,322.90 2,288.10 2,304.40 2,101.37 2,146.24 2,142.23
Herfindahl index (s) 178.48 179.12 315.60 331.80 174.44 169.41 153.43

Continued.
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Table A.3. Continued.

Year 2000 2001 2002 2003 2004 2005 2006

Means for Domestic Firms
Log(output) 9.31 9.41 9.53 9.66 9.67 9.87 9.96
Log(capital) 11.76 11.72 11.71 11.82 11.80 11.89 11.86
Log(throughput) 12.19 12.18 12.20 12.47 12.75 12.89 12.97
Log(labor) 7.14 7.02 6.98 7.00 6.93 6.90 6.82
Capital/labor 352.71 480.35 748.32 569.80 642.87 1,726.15 1,465.18
Firm age (years) 42.43 23.60 22.29 20.74 17.59 17.66 17.11
Exports/output 7.21% 7.89% 8.35% 8.84% 9.29% 8.63% 8.18%
New product output/ 2.32% 3.29% 2.24% 2.10% 3.51% 3.22%
output
Throughput/output 95.09% 103.48% 118.83% 79.03% 76.32% 76.38% 73.59%
Market share (sp) 0.81% 0.78% 0.74% 0.68% 0.46% 0.46% 0.41%
Market share (s) 0.02% 0.02% 0.0% 0.02% 0.01% 0.01% 0.01%

Means for Firms with Majority HMT Share
Log(output) 10.16 10.18 10.23 10.30 10.20 10.31 10.41
Log(capital) 10.73 10.94 11.01 11.04 11.13 11.38 11.16
Log(throughput) 12.04 12.19 12.31 12.43 12.85 13.20 12.74
Log(labor) 6.36 6.37 6.49 6.56 6.58 7.04 6.68
Capital/labor 259.85 899.12 714.37 898.87 392.27 333.57 355.43
Firm age (years) 7.44 7.36 7.94 7.82 7.34 7.83 7.90
Exports/output 50.15% 49.22% 49.01% 47.25% 49.66% 47.12% 45.47%
New product output/ 1.77% 1.83% 1.56% 1.38% 2.65% 3.20%
output
Throughput/output 78.22% 76.30% 81.30% 76.48% 73.40% 73.71% 73.06%
Market share (sp) 0.62% 0.57% 0.54% 0.48% 0.30% 0.30% 0.27%
Market share (s) 0.04% 0.04% 0.03% 0.03% 0.02% 0.02% 0.02%

Means for Firms with Majority FRN Share
Log(output) 10.53 10.50 10.52 10.58 10.39 10.62 10.71
Log(capital) 11.73 11.80 11.92 12.01 11.91 12.01 12.22
Log(throughput) 12.98 13.24 13.46 13.87 13.76 13.76 14.03
Log(labor) 6.56 6.64 6.75 6.93 6.93 6.90 7.13
Capital/labor 400.73 1,390.57 690.83 589.13 535.25 526.43 505.19
Firm age (years) 7.11 7.40 7.24 7.55 7.37 7.92 7.90
Exports/output 47.66% 44.54% 44.39% 45.40% 47.90% 43.69% 41.79%
New product output/ 3.77% 4.65% 3.09% 2.98% 3.90% 4.53%
output
Throughput/output 80.18% 77.33% 75.92% 75.35% 73.29% 72.18% 71.38%
Market share (sp) 1.06% 0.95% 0.90% 0.82% 0.51% 0.52% 0.48%
Market share (s) 0.06% 0.05% 0.05% 0.05% 0.03% 0.03% 0.02%

FRN = foreign, HMT = Hong Kong, China; Macau, China; Taipei,China.
Note: Log(capital), log(throughput), log(labor), capital/labor, and firm age (years) weighted by output. Market share
(sp) is market share calculated at the sector-province level. Market share (s) is market share calculated at the sector
level.
Source: Authors’ computations.
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Table A.4. All Domestic Firms

(1) (2) (3) (4) (5) (6)

L.HRHMT 0.0543 0.0207 0.0524c 0.0311 0.0706 0.172
(0.0445) (0.0385) (0.0280) (0.0320) (0.139) (0.184)

L.HRFRN 0.123a 0.0824a 0.0193 0.0245 0.174 0.108
(0.0397) (0.0314) (0.0278) (0.0301) (0.177) (0.168)

L.BRHMT −0.273b −0.0412 −0.188 −0.143 0.954 0.580
(0.131) (0.112) (0.185) (0.186) (1.217) (1.293)

L.BRFRN −0.109 0.261c −0.233 −0.205 −2.249b −1.290
(0.146) (0.139) (0.171) (0.180) (0.970) (1.236)

L.FRHMT −0.0114 −0.185 −0.241 −0.151 −1.371 −0.221
(0.170) (0.152) (0.186) (0.188) (1.253) (1.457)

L.FRFRN 0.640a 0.201 −0.194 −0.109 0.507 −0.527
(0.186) (0.166) (0.155) (0.161) (0.991) (1.186)

Log demand 0.0318a −0.00461 0.0539b 0.0542b 0.0593a 0.0461
(0.00418) (0.00475) (0.0229) (0.0227) (0.0226) (0.0308)

Herfindahl index −0.000404a 0.00000739 −0.000169 −0.000170 −0.000187 −0.000305c

(0.000121) (0.000114) (0.000144) (0.000143) (0.000141) (0.000184)
Private share 0.0140a 0.0140a 0.0137b

(0.00425) (0.00425) (0.00554)
L.HRHMT ∗ 0.0511c 0.0521c 0.0569c

Private share (0.0283) (0.0277) (0.0325)
L.HRFRN ∗ −0.00921 −0.0124 0.0152

Private share (0.0171) (0.0172) (0.0183)
L.BRHMT ∗ −0.0827 −0.0840 −0.0356

Private share (0.0646) (0.0652) (0.0801)
L.BRFRN ∗ −0.0253 −0.0173 −0.205a

Private share (0.0859) (0.0861) (0.0716)
L.FRHMT ∗ −0.182c −0.172c −0.206c

Private share (0.100) (0.100) (0.115)
L.FRFRN ∗ −0.180c −0.197c −0.0603

Private share (0.105) (0.101) (0.111)
L.HRHMT ∗ SOE −0.410b −0.335

share – ind (0.204) (0.221)
L.HRHMT ∗ SOE 0.196 −0.109

share – prov (0.212) (0.259)
L.HRHMT ∗ FRN −0.378 −0.355

share – ind (0.230) (0.260)
L.HRHMT ∗ FRN 0.339 −0.0705

share – prov (0.313) (0.376)
L.HRFRN ∗ SOE −0.570c −0.481c

share – ind (0.317) (0.263)
L.HRFRN ∗ SOE 0.145 −0.0205

share – prov (0.139) (0.163)
L.HRFRN ∗ HMT −0.559 0.0529

share – ind (0.536) (0.539)
L.HRFRN ∗ HMT 0.0606 0.127

share − prov (0.264) (0.304)
L.BRHMT ∗ SOE 0.253 0.450

share – ind (1.621) (2.035)
L.BRHMT ∗ SOE −1.566 −1.057

share – prov (1.876) (1.853)

Continued.



104 ASIAN DEVELOPMENT REVIEW

Table A.4. Continued.

(1) (2) (3) (4) (5) (6)

L.BRHMT ∗ HMT −3.587 −6.195
share – ind (3.301) (4.471)

L.BRHMT ∗ HMT 1.236 2.592
share – prov (1.939) (2.887)

L.BRHMT ∗ FRN 3.796 6.703
share – ind (4.435) (5.776)

L.BRHMT ∗ FRN −2.628 −2.528
share – prov (3.280) (3.640)

L.BRFRN ∗ SOE 0.415 −0.125
share – ind (1.254) (1.621)

L.BRFRN ∗ SOE 2.009c 1.879
share – prov (1.120) (1.452)

L.BRFRN ∗ HMT −2.004 −4.678
share – ind (2.814) (3.583)

L.BRFRN ∗ HMT −2.956 −4.212
share – prov (2.402) (2.916)

L.BRFRN ∗ FRN 3.964 5.208
share – ind (4.046) (4.917)

L.BRFRN ∗ FRN 6.324a 4.564
share – prov (2.268) (3.289)

L.FRHMT ∗ SOE −1.652 −4.527c

share – ind (2.004) (2.437)
L.FRHMT ∗ SOE 2.908 4.332

share – prov (2.317) (2.787)
L.FRHMT ∗ HMT 5.758 4.150

share – ind (4.654) (5.602)
L.FRHMT ∗ HMT −2.183 −5.023c

share – prov (1.993) (2.637)
L.FRHMT ∗ FRN −4.693 −5.962

share – ind (3.510) (4.452)
L.FRHMT ∗ FRN 4.424 5.504

share – prov (3.506) (4.845)
L.FRFRN ∗ SOE −0.0883 −0.296

share – ind (1.557) (1.455)
L.FRFRN ∗ SOE −0.942 1.664

share – prov (1.512) (1.482)
L.FRFRN ∗ HMT 3.490 5.163

share – ind (3.397) (3.451)
L.FRFRN ∗ HMT −4.105b −4.530b

share – prov (1.699) (1.863)
L.FRFRN ∗ FRN −1.932 −3.599

share – ind (3.334) (3.741)
L.FRFRN ∗ FRN −0.0895 1.302

share – prov (1.940) (2.945)
L.HRHMT ∗ 3.931b

Patent propensity (1.625)
L.HRFRN ∗ 1.805

Patent propensity (1.467)
L.BRHMT ∗ −17.97

Patent propensity (14.14)
L.BRFRN ∗ −11.08

Patent propensity (8.437)

Continued.
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Table A.4. Continued.

(1) (2) (3) (4) (5) (6)

L.FRHMT ∗ −13.60
Patent propensity (10.28)

L.FRFRN ∗ 7.668
Patent propensity (5.889)

I(2002) 0.0242a −0.00177 −0.00222 −0.00325 0.00189
(0.00429) (0.00617) (0.00616) (0.00619) (0.00875)

I(2003) 0.0593a 0.00872 0.00799 0.00677 0.0129
(0.00455) (0.0103) (0.0103) (0.0102) (0.0159)

I(2004) 0.0927a 0.00932 0.00840 0.00643 0.0166
(0.00597) (0.0179) (0.0177) (0.0176) (0.0257)

I(2005) 0.121a −0.00602 −0.00711 −0.00668 0.00396
(0.00628) (0.0216) (0.0214) (0.0213) (0.0305)

I(2006) 0.132a −0.0124 −0.0135 −0.0143 −0.000884
(0.00743) (0.0262) (0.0260) (0.0258) (0.0371)

Observations 580,748 580,748 580,748 580,748 579,829 428,636
Firms 221,572 221,572 221,572 221,572 221,213 186,651
Adjusted R2 0.00666 0.0159 0.417 0.417 0.417 0.441

FDI = foreign direct investment, FRN = foreign, HMT = Hong Kong, China; Macau, China; Taipei,China, SOE
= state-owned enterprise, BRHMT = downstream HMT FDI presence, BRFRN = downstream FRN FDI
presence, FRHMT = upstream HMT FDI presence, FRFRN = upstream FRN FDI presence, HRHMT = HMT FDI
presence in sector j and province p, HRFRN = FRN FDI presence, ind = industry, prov = province.
Note: Dependent variable is total factor productivity (TFP). Columns 1 and 2 pertain to OLS regressions and columns
3–6 to (firm) fixed effects regressions. Standard errors clustered on province-industry reported in parentheses.
aSignificant at 1%. bSignificant at 5%. cSignificant at 10%.
Source: Authors’ computations.
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Table A.5. Majority Private Firms Only

(1) (2) (3) (4) (5)

L.HRHMT 0.0396 0.0101 0.0941b 0.201 0.250
(0.0446) (0.0390) (0.0377) (0.183) (0.204)

L.HRFRN 0.0823c 0.0390 0.0280 −0.181 −0.104
(0.0475) (0.0370) (0.0292) (0.141) (0.152)

L.BRHMT −0.0521 0.161 −0.108 0.805 0.984
(0.126) (0.114) (0.220) (1.019) (1.063)

L.BRFRN −0.0253 0.305b −0.142 −1.894c −1.859
(0.151) (0.148) (0.196) (1.032) (1.184)

L.FRHMT −0.0157 −0.142 −0.0227 −1.105 −0.914
(0.167) (0.160) (0.240) (1.143) (1.411)

L.FRFRN −0.0488 −0.441b 0.00510 1.531 0.347
(0.181) (0.176) (0.207) (1.044) (1.236)

Log demand 0.0129b −0.0184a 0.0208 0.0248 0.0325
(0.00526) (0.00658) (0.0307) (0.0300) (0.0345)

Herfindahl index −0.000319c 0.0000666 −0.0000647 −0.000118 −0.000316
(0.000171) (0.000149) (0.000177) (0.000175) (0.000213)

L.HRHMT ∗ state share − ind −0.229 −0.247
(0.237) (0.240)

L.HRHMT ∗ state share – prov 0.0834 −0.109
(0.287) (0.320)

L.HRHMT ∗ FRN share – ind −0.241 −0.228
(0.316) (0.339)

L.HRHMT ∗ FRN share – prov −0.327 −0.271
(0.564) (0.645)

L.HRFRN ∗ state share – ind 0.0762 0.00212
(0.258) (0.253)

L.HRFRN ∗ state share – prov 0.422a 0.104
(0.156) (0.165)

L.HRFRN ∗ HMT share – ind 0.0747 0.423
(0.492) (0.513)

L.HRFRN ∗ HMT share – prov −0.133 −0.0912
(0.339) (0.367)

L.BRHMT ∗ state share – ind 1.093 1.003
(1.697) (1.832)

L.BRHMT ∗ state share – prov −2.444c −2.616c

(1.352) (1.420)
L.BRHMT ∗ HMT share – ind −1.316 −3.315

(3.896) (4.473)
L.BRHMT ∗ HMT share – prov 0.210 2.389

(2.468) (2.597)
L.BRHMT ∗ FRN share – ind 2.864 6.377

(5.192) (5.757)
L.BRHMT ∗ FRN share – prov −0.753 −3.260

(2.525) (2.261)
L.BRFRN ∗ state share – ind 1.844 1.033

(1.462) (1.596)
L.BRFRN ∗ state share – prov 0.314 0.468

(1.190) (1.329)
L.BRFRN ∗ HMT share – ind 1.459 −2.938

(3.306) (3.511)

Continued.
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Table A.5. Continued.

(1) (2) (3) (4) (5)

L.BRFRN ∗ HMT share – prov −3.204 −2.845
(2.943) (3.145)

L.BRFRN ∗ FRN share – ind 3.081 7.443
(4.800) (5.225)

L.BRFRN ∗ FRN share – prov 5.387c 5.441b

(2.943) (2.735)
L.FRHMT ∗ state share – ind −2.088 −3.399

(2.033) (2.278)
L.FRHMT ∗ state share – prov 4.057c 5.834b

(2.122) (2.683)
L.FRHMT ∗ HMT share – ind 4.176 3.134

(5.023) (6.108)
L.FRHMT ∗ HMT share – prov –3.421 −4.694c

(2.420) (2.768)
L.FRHMT ∗ FRN share – ind −3.838 −5.542

(3.793) (5.059)
L.FRHMT ∗ FRN share – prov 3.098 3.528

(2.872) (3.638)
L.FRFRN ∗ state share – ind −4.166b −2.560

(1.869) (2.066)
L.FRFRN ∗ state share – prov 1.057 2.214

(1.535) (1.579)
L.FRFRN ∗ HMT share – ind −0.562 2.740

(4.077) (4.237)
L.FRFRN ∗ HMT share – prov −6.231a −5.064b

(1.954) (2.277)
L.FRFRN ∗ FRN share – ind −3.288 −5.205

(3.481) (4.171)
L.FRFRN ∗ FRN share – prov 0.969 0.385

(2.504) (2.898)
L.HRHMT ∗ Patent propensity 2.029

(2.975)
L.HRFRN ∗ Patent propensity 1.158

(2.204)
L.BRHMT ∗ Patent propensity −7.826

(15.52)
L.BRFRN ∗ Patent propensity −13.74

(8.850)
L.FRHMT ∗ Patent propensity −8.092

(11.56)
L.FRFRN ∗ Patent propensity 17.01b

(7.802)
I(2002) 0.00 0.00859 0.00767 0.00614

(0.00) (0.00572) (0.00566) (0.00896)
I(2003) 0.0272a 0.0162 0.0160 0.00663

(0.00330) (0.0133) (0.0130) (0.0171)
I(2004) 0.0544a 0.0109 0.0101 −0.00164

(0.00544) (0.0234) (0.0231) (0.0281)
I(2005) 0.0881a 0.0101 0.0108 −0.00161

(0.00602) (0.0285) (0.0280) (0.0335)

Continued.
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Table A.5. Continued.

(1) (2) (3) (4) (5)

I(2006) 0.101a 0.00444 0.00482 −0.00897
(0.00745) (0.0345) (0.0338) (0.0402)

Observations 297,437 297,437 297,437 297,200 240,770
Firms 138,883 138,883 138,883 138,751 122,824
Adjusted R2 0.00201 0.0141 0.470 0.471 0.496

FDI = foreign direct investment, FRN = foreign, HMT = Hong Kong, China; Macau, China; Taipei,China, SOE
= state-owned enterprise, BRHMT = downstream HMT FDI presence, BRFRN = downstream FRN FDI
presence, FRHMT = upstream HMT FDI presence, FRFRN = upstream FRN FDI presence, HRHMT = HMT FDI
presence in sector j and province p, HRFRN = FRN FDI presence, ind = industry, prov = province.
Note: Dependent variable is total factor productivity (TFP). Columns 1 and 2 pertain to OLS regressions and columns
3–5 to (firm) fixed effects regressions. Standard errors clustered on province-industry reported in parentheses.
a Significant at 1%. b Significant at 5%. c Significant at 10%.
Source: Authors’ computations.
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Outward direct investment (ODI) from the People’s Republic of China (PRC) is
surging. A common perception is that it was driven by the country’s resource-
seeking and technology-seeking motives. Using a new, unique, and comprehen-
sive dataset that covers close to 10,000 Chinese ODI deals from 1998 to 2009,
we find that in contrast to the common perception, over half of the ODI deals
are in service sectors, with many of them appearing to be export-related. In
addition to documenting the pattern and trend of the PRC’s ODI, we empirically
examine both the determinants and effects of ODI at the firm level. We find that
ex ante larger, more productive, and more export-intensive firms are more likely
to start investing abroad. Using matching estimation techniques, we find that
ODI is associated with better firm performance, including higher total factor
productivity, employment, and export intensity, and greater product innovation.
To assess the relative contributions of technology transfer, export promotion, and
resource seeking to the positive effects of ODI, we use ODI data merged with
customs transaction-level trade data. We find that firms’ ODI participation is
associated with significantly better trade performance, measured by export and
import volumes, export and import unit values, and number of export destina-
tions. Contrary to perceived technology-seeking and resource-seeking motives,
we find no evidence that ODI firms import more capital or intermediate inputs
compared to non-ODI firms.

Keywords: foreign direct investment, trade facilitation, resource seeking, Peo-
ple’s Republic of China
JEL codes: F1, F2

I. Introduction

The People’s Republic of China (PRC) is the world’s fifth largest source of
foreign direct investment in 2010 (in terms of flow), after the US, France, Germany,
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and Japan.1 He et al. (2012) predict that the PRC’s cumulative outward direct
investment (ODI) would probably exceed $5 trillion in 2020, increasing from a
mere $3 billion in 2010. Given the PRC’s sheer size, the volume of its ODI may
be expected; but considering its relatively early stage of economic development, its
recent surge in ODI is surprising to many. While it is still a fairly new phenomenon,
reports about Chinese ODI often hit news headlines, such as Lenovo’s acquisition
of IBM PC units, CNOOC’s rejected acquisition of Unocal, Huawei’s investment
in 3Leaf System, and Dalian Wanda Group’s acquisition of AMC Theaters. The
target sectors are widespread, and even as mundane a product as pork has attracted
tremendous media attention recently due to Shuanghui’s acquisition of Smithfield.
Tensions in developed countries towards Chinese ODI are rising, similar to the 1980s
when Japanese firms were making high-profile acquisitions.

Despite the rising concerns, existing studies about Chinese ODI are either
descriptive in nature or based on aggregate data. Among the recent studies that
use micro data, the focus has been on understanding the motives of ODI, with the
primary goal to verify the media hype about the PRC’s attempt to control natural
resources and technology around the world.2 Little research has been done about
which firms are engaged in ODI and how ODI may enhance their performance.

This paper has two goals. It first documents several stylized facts about
Chinese ODI. A point of departure from all existing studies is that we document
our facts based on the most comprehensive micro-level data on Chinese ODI. The
dataset, which was made available by the PRC’s Ministry of Commerce, covers close
to 10,000 ODI deals of over 7,000 firms in all sectors over the period of 1998–2009.
Consistent with the existing literature, we find that the motives of Chinese ODI can
be broadly categorized into three types—resource seeking, technology seeking, and
market seeking (export promotion). In contrast with the common perception, both
the aggregate statistics and our micro data lend no support for the popular speculation
that the recent rise of Chinese ODI is driven by resource seeking. Instead, we find
that business services and wholesale/retail trade have accounted for a large and
increasing share of Chinese ODI in terms of the number of deals as well as the
volume of flows. The presence of private firms in Chinese ODI is also increasing.
Half of the top 20 destinations of its ODI are in Asia.

The second goal of the paper is to analyze the firm-level determinants and
effects of ODI, which have implications for other emerging countries. To obtain a
long list of firm performance measures, we rely on manufacturing firms’ survey data
from the PRC’s National Bureau of Statistics, which we merge with the ODI firm list.3

1UNCTAD (http://unctadstat.unctad.org/ReportFolders/reportFolders.aspx). The PRC’s ODI flow rank is 17th

in 2006, 12th in 2008, 5th in 2009, and 11th in 2011.
2See, for example, Cheng and Ma (2007) and Huang and Wang (2013).
3Given that a large fraction of the ODI firms in the PRC are non-manufacturing, the drawback of using

manufacturing survey is that all ODI firms in the service sectors are dropped in our analysis. Notice that a firm can be
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By estimating a probit model of ODI participation, we find that more productive
(measured by total factor productivity), larger (measured by employment), and
more export-intensive firms are more likely to invest abroad. These findings lend
support to the studies that typically assume higher fixed costs of horizontal foreign
direct investment (FDI) compared to that of exporting. We also find that relative
to domestic private firms, state-owned enterprises (SOEs) are more likely to invest
abroad, consistent with the conventional view that the PRC’s government is behind a
lot of the country’s ODI flows. In contrast, foreign firms are less likely to undertake
ODI.

We then apply the propensity-score matching techniques commonly used in
the program evaluation literature to assess the average treatment effects of ODI on
the treated firms’ performance. We find that ODI has a positive effect on a wide range
of firms’ performance measures including value added, employment, productivity,
export intensity, R&D intensity, and the propensity to innovate new products.

Since the positive effects of ODI on firm performance can be due to tech-
nology transfer, resource seeking, or export promotion, we use customs transaction-
level trade data merged with our ODI list to shed light on the relative contributions
of the three channels. By employing propensity-score matching techniques again
to establish causality, we find that firms’ ODI participation is associated with a
significant improvement in their trade performance, measured by export and im-
port volumes, export and import unit values, and number of export destinations.
To the extent that unit value proxies for the quality of goods, these results imply
that ODI induces quality upgrading of both imports and exports. In other words,
these results show that horizontal FDI from the PRC complements rather than
substitutes firms’ trade. These findings are consistent with the idea that export-
ing entails high fixed costs, such as marketing and information signaling, which
can be reduced by ODI. Finally, we find no evidence based on the composition
of firms’ imports and exports that ODI is associated with technology or resource
seeking.

In summary, our paper shows that export-promoting ODI from emerging
countries can potentially raise and sustain the benefits of exporting, which in turn
contribute to the countries’ structural transformation from low-skill manufactur-
ing to high-skill manufacturing, and eventually from manufacturing to high-skill
services. Our findings have important policy implications for countries beyond the
PRC, which have been experiencing rising labor costs after years of FDI and export-
promotion policies.

The paper proceeds as follows. Section II reviews the related literature.
Section III describes our three data sources. Section IV uses the new ODI data

classified as a service firm in the ODI list but can still be merged with the NBS data, as long as it has some businesses
in manufacturing.
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to describe overall patterns of ODI firms. Section V presents the characteristics of
ODI from the PRC. Section VI examines the determinants and the effects of ODI
at the firm level. Section VII focuses on the export-facilitation motive and exam-
ines how ODI is related to firms’ trade patterns and performance. The final section
concludes with some policy discussions.

II. Literature Review

Our paper is related to various strands of literature. First, it relates to the
classical theory of multinational enterprises (MNEs) about how firms use their
capabilities and resources to generate competitive advantage over indigenous firms
in host countries (Caves 1971, Hymer 1976, Kindleberger 1969 and 1970). More
recent studies show that in addition to facilitating foreign sales, firms undertake ODI
to acquire resources, assets and technology to develop their competitive advantage
(Child and Rodrigues 2005, Makino et al. 2002, Mathews 2006).4

Second, our paper contributes to the growing literature on Chinese ODI.
Most of the earlier studies were descriptive in nature, sometimes relying on case
studies (e.g., Deng 2003 and 2004, Wu and Chen 2001). Cai (1999) proposes that
Chinese firms invest overseas mainly to seek markets, natural resources, technology,
managerial skills, and financial capital.5 More recent studies focus on the empirical
examination of the determinants of Chinese ODI (e.g., Buckley et al. 2007), but most
of these studies rely on aggregate data for analysis. There are a few notable exceptions
that use micro-level data. For instance, Luo et al. (2011) show empirically that ODI
by private Chinese firms had been prompted to exploit firm-specific advantages as
well as to tackle market imperfections due to the underdevelopment of the PRC’s
domestic institution. Other studies on Chinese overseas mergers and acquisitions
(M&As) support the resource-seeking and technology-seeking motives (Antkiewicz
and Whalley 2007, Rui and Yip 2008). Using aggregate data, Cheng and Ma (2007)
and Cheung and Qian (2009) show that the PRC’s investment was motivated by
both market seeking and resource seeking. However, they find no evidence that
its investment in Africa and other oil-producing countries account for the rise. In
addition, they find that the PRC’s international reserves and exports to developing
countries tended to complement ODI. Our findings based on firm-level data are
largely consistent with the macro patterns they document.

Based on detailed firm-level data from Zhejiang province, Huang and Wang
(2013) empirically identify export facilitation as the third motive, which is as im-
portant as the other two emphasized by earlier studies. Our paper finds supporting

4Here, technology is broadly defined to include production technology, management skills, and brand names.
5Deng (2004) identified two additional motives: strategic assets (e.g., brands, marketing networks) and

diversification. The focus of our paper focuses on the nonfinancial type of ODI. Clearly, because the PRC was itself
a low-cost production base, cost minimization was not a major motivation of Chinese ODI.
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evidence but is unique in two respects. We use a much more comprehensive micro
dataset from the PRC, which covers all industries and provinces. We merge our ODI
data with customs transaction-level data and manufacturing survey data so that we
can assess the effects of ODI on firm performance. In particular, we examine how
exporters and importers benefit from ODI.

Third, our paper contributes to the large literature on the relation between
FDI and trade. Besides the early theoretical literature (Krugman 1980, Helpman
1984), there is an extensive empirical literature on the relation between FDI and
trade. On the one hand, there are studies showing substitution between FDI and
exports (Brainard 1997; Markusen and Venables 2000; and Helpman, Melitz, and
Yeaple 2004). The key idea is the proximity concentration trade-off (i.e., a trade-
off between transportation costs and firm level returns to scale). These models are
explicitly designed for horizontal FDI. On the other hand, some studies show that
FDI and exports can be complements (Lipsey and Weiss 1981 and 1984; Yamawaki
1991, Clausing 2000). By using Japanese product-level data on foreign production
in the US and exports to the US, Blonigen (2001) finds both substitution and
complementarity effects of FDI on exports. Substitution is likely to be found for
final goods exports, while complementarity is likely to be found for intermediate
inputs and finished products. A more recent strand of literature studies the complex
interactions between ODI and exports by highlighting the export-platform type of
exports by multinational firms (Antràs 2003; Grossman, Helpman, and Szeidl 2006;
Ekholm, Forslid, and Markusen 2007; Yeaple 2003; Conconi et al. 2013).6 Our paper
finds that FDI and trade are complements in the PRC.

III. Data

We use data on ODI’s by Chinese companies provided by the Chinese Min-
istry of Commerce (MOFCOM). The dataset covers all ODI transactions that were
approved by the MOFCOM between January 1, 1998 and December 31, 2009. For
each ODI deal, the dataset reports the name of the investing firm, the firm’s sec-
tor of business, the province of origin, and the recipient country of the ODI flow.
There is, however, no information on the amount of the deal or the name of the
target for M&As. There are altogether 9,744 deals from 7,202 unique firms for the
12-year period (1998–2009) included in the dataset. Since all Chinese firms need to
be approved by MOFCOM for each cross-border deal, this data source is the most
official and comprehensive among all other firm-level sources that have been used.
To verify the representativeness of our data, we compare the number of deals in our

6By considering a dynamic model with uncertainty and learning, Conconi et al. (2013) show that ODI and
export are substitutes in the short run but can be complements in the long run.
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data with those studied by Huang and Wang (2013). Our dataset covers 90% of the
deals from Zhejiang, the province they focus on over the same sample period.7

The second data source is the Annual Survey of Industrial Enterprises,
conducted by the PRC’s National Bureau of Statistics (NBS) over the period of
1998–2009. The survey includes all industrial firms that are either state owned or
non-state owned with sales above CNY5 million (around $600,000 during the sam-
ple period). The survey covers all manufacturing, mining, and utilities sectors. The
number of firms covered in this data set ranges from around 150,000 in 1998 to
431,000 in 2007. The dataset contains information on ownership structure, tangible
assets, number of employees, research and development (R&D), advertising, value
added, sales, new product sales, and exports. Readers are referred to Ma et al. (2014)
for a more detailed description.

The third data source is the transaction-level trade data from the PRC’s cus-
toms over the period of 2000–2006. This dataset contains information on values
(in US dollars), quantities, and prices of all import and export transactions between
the PRC and over 200 destination countries at the HS 6-digit level (over 5,000
products).8 This level of disaggregation is the finest for empirical studies in inter-
national trade—i.e., transactions at the firm-product-country-month level. For each
trading firm, the dataset also provides information on ownership type (state, private,
foreign) and customs regime (processing and non-processing).9 Mainly based on
firm names, we merge the ODI data with the firm-level manufacturing data and the
transaction-level trade data, respectively. More details will be described below.

IV. Overall Patterns of ODI Firms

Before analyzing the three micro-level datasets, let us highlight an overlooked
pattern simply based on aggregate data. Using sector-level data on Chinese ODI
reported by MOFCOM for the period of 2006–2010, Figure 1 reveals that the
“mining” sector used to account for about 40% of total Chinese ODI flows in 2006,
followed by “leasing and business services” which contributed about 21% of the
total. Since then, the share of “mining” in ODI flows declined gradually, while that
of “leasing and business services” increased continuously until it became the most

7Liao and Tsui (2012) compare the aggregate ODI data from the PRC’s Ministry of Commerce (MOFCOM)
and the transaction-level data put together by the Heritage Foundation and show that the former dataset systematically
underreports the PRC’s ODI in mining. Their main explanation for the discrepancy is that MOFCOM did not track the
final destination of ODI that went through tax havens (e.g., Hong Kong, China; Virgin Islands, etc.). While we verify
that the overall patterns and the regression results remain robust to the exclusion of tax havens—in particular Hong
Kong, China—two more remarks are in order. First, their datasets begin in 2005, which make the comparison between
ours and theirs difficult. Second, it is not clear why the Heritage Foundation dataset provides a more comprehensive
coverage of the PRC’s ODI transactions compared to MOFCOM data. Selection could be an issue in the Heritage
Foundation data as well.

8Example of a product: 611241 – Women’s or girls’ swimwear of synthetic fiber, knitted, or crocheted.
9Readers are referred to Fernandes and Tang (2013) for details of this dataset.
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Figure 1. Share of ODI Flows (2006–2010)
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Source: The PRC’s Ministry of Commerce.

prevalent sector in terms of Chinese ODI flows (44% of the total). Together with
“wholesale and retail trade,” these two broad sectors accounted for over half of the
aggregate volume of the PRC’s ODI in 2010, compared to 27% in 2006. Mining
and banking, on the other hand, accounted for only 8% and 13% of the PRC’s total
ODI flows in 2010, respectively. These findings, based on official statistics, do not
support the common perception that the rising ODI from the PRC is due to rising
financial outflows or resource seeking.10 Instead, these aggregate patterns and trends
suggest that the recent rise in Chinese ODI could be related to its continuous growth
in exports. Motivated by these aggregate patterns, we will verify how firms’ ODI
are related to their overall and export performance.

The aggregate patterns outlined above say nothing about which firms are
engaged in ODI, where they invest, and how ODI may enhance their performance.
In the rest of the paper, we will use our firm-level ODI data along with official
micro-level balance sheet and trade data to analyze the determinants and effects of
ODI. Our dataset contains 9,744 deals conducted by 7,202 unique companies that
were approved by the PRC’s MOFCOM between 1998 and 2009. Table 1 reports

10There are concerns that the MOFCOM dataset is not representative. We will discuss the quality of the data
and other related research in Section 3.
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Table 1. ODI Deals Breakdown, by Year

Year Frequency Percent

1998 19 0.19
1999 9 0.09
2000 20 0.21
2001 21 0.22
2002 66 0.68
2003 79 0.81
2004 244 2.50
2005 1,091 11.20
2006 1,412 14.49
2007 1,632 16.75
2008 2,091 21.46
2009 3,060 31.40

Total 9,744 100.00

ODI = outward direct investment.
Source: The PRC’s Ministry of Commerce.

the distribution of the deals per year during our sample period of 1998–2009.11 As
expected, the number of ODI deals increased significantly from 19 deals in 1998 to
3,060 deals in 2009. The increase is particularly sharp in 2005, when the number of
deals increased from 244 to 1,091 (over a 300% increase). Table A2 in the appendix
shows that most of the increase is due to the massive liberalization of ODI by
domestic private firms.12

Table 2 tabulates the distribution of Chinese ODI deals by host country in our
data. Between 1998 and 2009, Hong Kong, China appears as the major recipient of
ODI from the PRC, accounting for close to 20% of total deals. One may argue that
it may not be the final destination of Chinese ODI, as there can be a lot of transit
or round-trip FDI. First, firms in the PRC may take advantage of the low tax regime
and more developed legal and financial institutions in Hong Kong, China to raise
funds. Second, many firms in the PRC may choose to set up subsidiaries and even
headquarters to channel capital to a third country or even back to the PRC. Both
transit and round-trip FDI through Hong Kong, China are well-known. A drawback
of our dataset is that we have no information to separate both types of ODI from
genuine ODI to Hong Kong, China. We will check the robustness of our main results
by excluding Hong Kong, China as the host country of ODI.

After Hong Kong, China, the US comes as the second most important recipient
of ODI, accounting for 9.4% of the total number of deals. Following the US are

11Cheng and Ma (2007) pointed out that the gap between official statistics and figures found in news reports
appears to be big. We therefore focus mostly on the distribution of ODI across sectors and countries, and their
associated impact, rather than the actual amount of ODI when reporting our summary statistics.

12According to Cheng and Ma (2007), the Ministry of Commerce along with the All-China Federation of
Industry and Commerce started a discussion on policy reforms that encourage private firms to go overseas. A draft
document surfaced in 2006, which called for stronger support for domestic private and foreign firms in the areas of
taxation, finance, insurance, and foreign exchange.
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Table 2. Top 20 Destinations of the PRC’s ODI

Country Frequency Percent

Hong Kong, China 1,946 19.97
United States 918 9.42
Russian Federation 551 5.65
Viet Nam 464 4.76
United Arab Emirates 370 3.80
Japan 360 3.69
Korea, Rep. 299 3.07
Germany 270 2.77
Lao PDR 267 2.74
Australia 236 2.42
Indonesia 180 1.85
Canada 167 1.71
Singapore 167 1.71
Thailand 143 1.47
Nigeria 137 1.41
United Kingdom 134 1.38
India 128 1.31
Mongolia 102 1.05
Kazakhstan 101 1.04
Malaysia 95 0.97

ODI = outward direct investment.
Source: The PRC’s Ministry of Commerce.

the Russian Federation and Viet Nam, respectively. Interestingly, the United Arab
Emirates (UAE) is the fifth important recipient country. To the extent that UAE is
a major oil exporter, the high ranking of UAE as a major recipient of the PRC’s
ODI provides some support for the resource-seeking hypothesis (Antkiewicz and
Whalley 2007, Rui and Yip 2008). It is worth noting that out of the top 20 Chinese
ODI destinations (in terms of the number of deals), 12 are in Asia. The prevalence
of Asian countries among the top hosts is consistent with the sectoral pattern that
horizontal ODI (leasing and business services, along with wholesale and retail trade)
accounts for the majority of ODI flows in recent years, rather than technology-
seeking or resource-seeking ODI as commonly speculated.

Table 3 shows the numbers of deals by regions (e.g, Asian versus non-Asian,
OECD versus non-OECD, and so on) in our sample. The average fraction of Chinese
firms investing in OECD countries across all years (1998–2009) is only 30% (last
row). Among the non-OECD countries, Asian countries accounted for about 80%
(55.75/69.83). After 2004, Asian countries consistently accounted for over 60% of
Chinese ODI deals, while OECD countries never accounted for more than 40%
again. Sub-Saharan Africa rarely accounted for more than 10% of the total Chinese
ODI deals over the sample period. Just by considering the number of deals across
host countries, the relatively small fractions of ODI to OECD countries and the
concentration of ODI in Asia lend little support to the hypothesis that technology
seeking or resource seeking are the main drivers of the recent rise of ODI from the
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Table 3. Fraction of ODI Deals, by Region and Year

Year Non-OECD OECD Non-Asia Asia Non-SSA SSA Total (No.)

1998 95 5 21 79 95 5 19
1999 56 44 89 11 78 22 9
2000 75 25 45 55 85 15 20
2001 71 29 29 71 100 0 21
2002 70 30 58 42 88 12 66
2003 58 42 61 39 91 9 79
2004 69 31 41 59 90 10 244
2005 69 31 38 62 93 7 1,091
2006 64 36 37 63 94 6 1,411
2007 69 31 38 62 91 9 1,632
2008 72 28 35 65 92 8 2,091
2009 70 30 39 61 91 9 3,058

Average 69.83 30.17 44.25 55.75 90.69 9.31 9,741

ODI = outward direct investment, OECD = Organisation for Economic Co-operation and Development, SSA =
Sub-Saharan Africa.
Note: Numbers are in % in the first eight columns, while they are in whole numbers in the last column.
Source: The PRC’s Ministry of Commerce ODI data (1998–2009).

PRC. We are aware of the fact that some of the resource-seeking deals, for example
those in Sub-Saharan Africa, are much larger in monetary value than the export-
related deals in Asia. However, the trends in shares shown in Figure 1 imply that the
relatively large resource-seeking deals are unlikely to overturn the conclusion based
on the number of deals.

Next, we turn to analyzing the distribution of ODI deals across industries.
Consistent with Figure 1 that shows shares in total flows, Table 4 shows that a
majority of the PRC’s ODI deals belong to the service sectors. In particular, based
on a sample pool of observations from all years, “business services” and “wholesale
trade” stand out as the top two sectors in which most ODI deals are found. Together,
they account for 5,235 deals and thus, over half of the country’s total. The third largest
ODI sector in terms of the number of deals is “building and civil engineering,” but
it accounts for only 3% of the total. The sectors that are often suspected as the main
drivers of the rise in the PRC’s ODI—“nonferrous metals mining and dressing,”
“nonmetal mineral products,” and “geologic prospecting”—together account for
less than 6% of the total, consistent with the continuous decline in the share of
mining in the country’s aggregate ODI flow depicted in Figure 1. One can argue that
some of the firms in the mining sector can invest in other industries abroad. Moreover,
mining-related ODI could induce other types of ODI, such as “waterway transport.”
However, given that the “business services” and “wholesale trade” account for the
bulk of ODI deals, the required complementary effects of ODI from mining to other
sectors will need to be very large to support the hypothesis that the PRC’s ODI is
ultimately driven by resource seeking but not export promotion. In sum, over half
of the PRC’s ODI deals are in the service sectors. ODI in manufacturing, mining,
and high-tech sectors have not been rising as has been postulated by many.
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Table 4. Industry Breakdown of ODI (Top 20 Only)

Industry Frequency Percent

Business services 2,816 28.94
Wholesale trade 2,419 24.86
Building and civil engineering 285 2.93
Nonferrous metals mining and dressing 212 2.18
Nonmetal mineral products 202 2.08
Garments, shoes, and caps manufacturing 189 1.94
Forestry 181 1.86
Real estate 169 1.74
Electric equipment and machinery 162 1.66
R&D 159 1.63
Geologic prospecting 157 1.61
Other financial activities 143 1.47
Metal products 135 1.39
Retail trade 122 1.25
Transport equipment 118 1.21
Food production 106 1.09
Water way transport 101 1.04
Agriculture 86 0.88
Ordinary machinery 86 0.88
Software 84 0.86

ODI = outward direct investment.
Note: Industry classification is based on ODI firms’ description of the main business scope.
Source: The PRC’s Ministry of Commerce OFDI data (1998–2009).

In Table A2 in the appendix, we also show the distribution of the origin of
ODI across provinces in the PRC. The origins tend to be concentrated in coastal
provinces (e.g., Zhejiang, Jiangsu, Shandong, Guangdong, and Shanghai). These
findings are consistent with the common perception that the PRC’s engagement in
globalization started in coastal provinces and is still largely concentrated there.

V. Characteristics of ODI Firms

The ODI dataset does not contain balance sheet information. To study the
relationship between the causes and effects of ODI at the firm level, we merge
the ODI data with the PRC’s NBS manufacturing firm survey data. Since there is
no common firm identifier in the two datasets, the merging is done based on firm
names. The statistics of the merging is reported in Table A5 in the appendix. The
NBS data are available for the period of 1998–2009. On average, about 35% of the
ODI deals can be merged to a firm in the NBS data, with the success rate ranging
from 11% (in 1999) to 55% (in 2002).13 We present the list of challenges we face
when merging the two datasets in online appendixes.14 Besides the imperfect match,

13These success rates are in the same order of magnitude of merging the PRC’s customs data with NBS data
done by other scholars (e.g., Ma, Tang, and Zhang 2014; Manova and Yu 2013).

14Appendixes A and B, available at http://www.hwtang.com/adb_appendix.html.
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Table 5. The t-test of Key Characteristics between ODI and non-ODI

ODI non-ODI Diff

Size
ln(Sales) 12.32 10.006 2.314∗∗∗

No. or s.e. 7464 2,345,223 (0.017)
ln(Value Added) 11.081 8.587 2.494∗∗∗

No. or s.e. 3,323 1,705,234 (0.026)
ln(Employment) 6.339 4.726 1.613∗∗∗

No. or s.e. 7,561 2,711,011 (0.014)

Ownership Type
Foreign 0.119 0.034 0.085∗∗∗

No. or s.e. 10,418 7,696,402 (0.002)
HKG; TAP; and Macau, China invested firms 0.112 0.099 0.013∗∗∗

No. or s.e. 7,566 2,744,253 (0.003)
SOE 0.04 0.12 –0.08∗∗∗

No. or s.e. 7,566 2,744,253 (0.004)

General Performance Measures
ln(Labor Productivity) 5.425 4.39 1.035∗∗∗

No. or s.e. 7,539 2,524,320 (0.017)
Export/Sales 0.393 0.144 0.249∗∗∗

No. or s.e. 7,464 2,345,223 (0.004)
Value Added/Sales 0.286 0.295 –0.009∗∗∗

No. or s.e. 3,299 1,548,148 (0.002)
R&D/Sales (multiplied by 1,000) 0.0211 0.00501 0.000∗∗∗

No. or s.e. 3,241 899,075 (0.00)
Raw materials/Sales 0.618 0.616 0.002
No. or s.e. 3,384 1,171,453 (0.003)
∗∗∗ = p < 0.001, HKG = Hong Kong, China, ODI = outward direct investment, TAP = Taipei,China.
Note: Data on value added are only available from 1998–2007. Data on R&D are only available from 2002–2007.
Standard errors in parentheses.
Source: Authors’ computations using manufacturing survey data (1998–2009).

another drawback of using the merged dataset is that all “services” firms will be
excluded from our sample.

Before dealing with selection and endogeneity issues, let us simply compare
the means of several key variables between firms that conduct ODI (after they
got at least one deal approved) and those that do not. Table 5 reports the results.
Compared to non-ODI firms, ODI firms are significantly larger (in terms of sales,
value added, or employment). Specifically, the log difference in sales, value added,
and employment between ODI and non-ODI firms are 2.3, 2.5, and 1.6, respectively.

Interestingly, proportionately more ODI firms are foreign firms, including
those that have investors from Hong Kong, China; Macau, China; and Taipei,China.
Against the common perception that a lot of the ODI deals are initiated by the
state, we find proportionately fewer ODI firms that are SOEs. It is possible that the
government does not need to invest in the ODI firms directly in order to influence
it. What they need to do is provide capital and other types of support to firms that
invest abroad.
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ODI firms are also on average more productive (in terms of labor productivity)
and more export-intensive. Specifically, the average export-to-sales ratio of ODI
firms is 0.25 higher than that of non-ODI firms. These findings are consistent
with the export-promotion motive of ODI firms, which we will further confirm
using transaction-level trade data below. ODI firms are also on average more R&D-
intensive (measured by the ratio of R&D expenses to total sales) and have a slightly
lower value-added/sales ratio. This finding is consistent with the theory of horizontal
FDI that firms may offshore the most downstream part of global supply chains (e.g.,
marketing) to foreign affiliates.

As Table 4 already showed, ODI deals are unevenly distributed across sectors.
Other unobserved factors may shape the revealed differences in observables between
ODI and non-ODI firms. Besides the simultaneity bias, there could be selection
bias behind the observed differences in the means reported in Table 5. Suppose
more productive firms choose to undertake ODI overseas, which would be the case
based on Helpman, Melitz, and Yeaple (2004) who emphasize higher fixed cost for
horizontal FDI than that for exporting, the observed superior performance among
ODI firms could be driven by selection. Without a feasible instrument in the dataset,
we will rely on matching techniques (i.e., Heckman et al. 1997 and subsequent
studies) to identify the effects of ODI on firm performance, relative to the control
group that shares similar ex ante characteristics.

Before introducing the matching estimation results, we estimate the following
linear specification, which fully controls for firm-specific, time-invariant determi-
nants of post-ODI performance:

Yit = [ fi + ft ] + βO DIit + εi t , (1)

where fi and ft stand for firm and year fixed effects, and εi t is the regression
residual. Yit is the measure of firm performance, including (log) sales, (log) value
added, (log) employment, (log) total factor productivity (TFP), export to sales ratio,
value added to sales ratio, R&D to sales ratio, new output sales to total sales ratio,
and new product dummy, and material to sales ratio. Notice that any sector-level and
province-level effects are already absorbed by firm fixed effects.15 The ODI dummy
equals 1 in and after the year the firm reported positive ODI, 0 otherwise. By
including firm fixed effects, we are identifying the within-firm relationship between
ODI and firm performance. In addition to all non-ODI firms, in the control group, we
also include observations of ODI firms before their engagement in ODI. Thus, the
coefficients on the ODI dummy should be interpreted as the difference-in-difference
in the average outcomes between ODI and non-ODI firms.16

15In unreported results, we verify that a majority of firms in the sample are single-plant firms.
16The first difference is the difference from firms’ means (across the sample periods). The second difference

is the difference from the non-ODI firms’ demeaned average within each year.
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Table 6. ODI Effects on Firm Performance (FE Regressions)

Dependent ln(Value
Variable: ln(Sales) Added) ln(Emp) ln(TFP) Exp/Sales

ODI 0.047∗ 0.071 0.118∗∗∗ –0.001 0.019
(0.022) (0.037) (0.016) (0.033) (0.012)

Firm FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
R-squared 0.883 0.851 0.904 0.787 0.8639
No. of obs. 2,419,825 1,719,528 2,400,966 1,713,660 2,445,197

Dependent New Product New Product
Variable: VA/Sales R&D/Sales Sales Share Dummy Materials/Sales

ODI –0.005 0.001 0.013∗ 0.034∗∗∗ 0.003
(0.005) (0.001) (0.006) (0.007) (0.005)

Firm FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
R-squared 0.628 0.702 0.598 0.484 0.609
No. of obs. 1,706,349 857,519 1,845,020 2,445,197 1,640,541
∗ = p < 0.05, ∗∗ = p < 0.01, ∗∗∗ = p < 0.001, ODI = outward direct investment, FE = fixed effects.
Note: ODI = 1 for all firm-years when and after a firm reported overseas investment, 0 otherwise. The number
of observations fluctuates because data for some variables are not available in all years (e.g., R&D only for
2003–2005). Standard errors, clustered at the industry level (2-digit), are in brackets.
Source: Authors’ computations.

Table 6 reports the results. Standard errors are clustered at the 2-digit industry
level. Controlling for firm and year fixed effects, we find that engaging in ODI
increases firms’ employment and propensity to innovate new products. The effects
on sales and exports are also positive, but only marginally significant. We cannot find
supporting evidence for a positive effect on R&D activities or productivity. This is
inconsistent with the idea that ODI from emerging markets transfers technology from
their affiliates in advanced economies. Although we are still far from establishing any
causal relationship or tackling the selection bias, the regression results provide some
preliminary evidence that whenever a significant effect of ODI on firm performance
is identified, it is positive.

The next step is to implement the propensity-score matching methods to deal
with the selection bias, which potentially drives the results reported so far. To this
end, we will need to estimate propensity scores for each firm so that we can match
ODI with similar non-ODI firms. We estimate a probit model, using a dummy for
the firm’s first year of ODI as the dependent variable. Specifically, we estimate the
following specification:

Pr(ODIit ) = [ fs + f p] + Xit−1α + εi t , (2)

where i, s, p, and t stand for the firm, industry (2-digit, 29 categories), province (30),
and year (12), respectively. Sector fixed effects (29 categories), fs , and province
fixed effects (30 categories), f p, are always included to capture all regional (e.g.,
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ODI promotion policies) and sectoral unobserved determinants (e.g., comparative
advantage) of ODI participation.

O DIit equals 1 if a firm starts engaging in ODI in year t, 0 otherwise. Notice
that an ODI firm will only appear once in the sample, and firms that never report
any ODI can appear multiple times in the sample. Xit−1 is a vector of (lagged) firm
characteristics that are suspected to affect a firm’s participation in ODI. Based on
previous models on FDI and exports (e.g., Helpman, Melitz, and Yeaple 2004), we
include firm TFP and employment as regressors.17 To capture the idea that exporters
may have stronger incentive to invest overseas to facilitate trade, we include the
ratio of exports to total sales. Specific to the institutional background of the PRC,
where foreign firms and SOEs have better financial access (e.g., Zhu 2012) and
even preferential policy treatments (Huang and Tang 2012), we include three firm
ownership type dummies to indicate SOEs, foreign-owned (both wholly-owned and
joint ventures) firms, and firms owned by investors from Hong Kong, China; Macau,
China; and Taipei,China (i.e., domestic private firms are the excluded firm group).
Moreover, to account for ODI that is driven by resource or technology seeking, we
include firm-level measures of material and capital intensities, respectively.

Table 7 reports the probit estimation results. Similar to our explanations for
the t-test and the regression results, we find that ex ante (lagged by one year) more
productive (measured by TFP) and larger (measured by employment) firms are more
likely to start investing in foreign markets. More export-intensive firms are also more
likely to undertake ODI.

We also find that compared to domestic private firms, SOEs are more likely
to undertake ODI, consistent with the conventional view that the PRC’s ODI has a
strong government backing. The first finding implies that the t-test results reported in
Table 5 are pure correlation and cannot be inferred as a rejection that SOEs are less
likely to invest abroad.18 Foreign firms and firms with major investors from Hong
Kong, China; Macau, China; and Taipei,China are less likely to invest in a third
market. These findings are consistent with the idea that foreign firms (e.g., Foxconn
which assembles all products for Apple) tend to outsource assembly and processing
tasks to the PRC and import the finished products back to the headquarters or export
them directly to a third market. If these are their incentives to conduct ODI, they
tend to initiate the investment directly from the headquarters, rather than doing
it through their processing plants in the PRC. Column 2 shows that the results
remain robust to using the same set of regressors lagged by two years instead of one
year.

17Since data on firms’ value added and thus TFP are only available for 1998–2007, the last two years of the
sample 2008–2009 are automatically dropped.

18During the sample period, the PRC’s central government embarked on an active privatization program (Zhu
2012). The fraction of SOEs in the total number of enterprises dropped significantly, which may explain the seemingly
contrasting results about SOEs’ likelihood to invest abroad between Tables 5 and 7.
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Table 7. Participation in ODI Based on Manufacturing Firm
Characteristics (Probit)

Dependent Variable ODI Dummy

Sample 1 year before ODI 2 years before ODI

ln(TFP) 0.270∗∗∗ 0.255∗∗∗

(0.014) (0.014)
ln(Employment) 0.114∗∗∗ 0.106∗∗∗

(0.011) (0.011)
Export intensity 0.424∗∗∗ 0.368∗∗∗

(0.028) (0.027)
Capital intensity 0.409∗∗∗ 0.354∗∗∗

(0.052) (0.050)
Material intensity 0.691∗∗∗ 0.616∗∗∗

(0.093) (0.088)
SOE 0.0744∗∗ 0.0837∗∗

(0.027) (0.026)
HKG; TAP; and Macau, China invested firms –0.0868∗∗ –0.0385

(0.033) (0.032)
Foreign –0.105∗∗∗ –0.0513

(0.031) (0.030)

Industry FE Yes Yes
Province FE Yes Yes

No. of obs. 1,075,673 877,378
∗ = p < 0.05, ∗∗ = p < 0.01, ∗∗∗ = p < 0.001, FE = fixed effects, HKG = Hong Kong,
China, ODI = outward direct investment, TAP = Taipei,China, TFP = total factor
productivity, SOE = state-owned enterprises.
Note: The ODI dummy is equal to 1 for a firm in the year when it reports positive ODI, 0
for the same firm otherwise. ODI is equal to 0 for all observations of firms that never conducted
any ODI during the sample period. All independent variables are lagged by one year in
column 1, and by two years in column 2. Standard errors in parentheses.
Source: Authors’ computations, based on Manufacturing Firm Survey from the PRC’s
National Bureau of Statistics (NBS).

Before moving to the next section about the effects of ODI on firm and export
performance, a final remark is in order. All results from Tables 5 to 7 are robust to the
exclusion of firms that had ODI in Hong Kong, China. This eliminates the concern
that some of the documented patterns are an artifact of investment intermediation in
Hong Kong, China. In other words, our claim that a majority of ODI projects belong
to the service sectors is robust to excluding the main tax haven for the PRC’s ODI.

VI. The Effects of ODI on Firm Performance

We use the concept of the average treatment effect on the treated (ATET) to
gauge the effects of ODI on firm performance. To this end, we use the propensity-
score matching methods, proposed by Rosenbaum and Rubin (1983) and applied
by Heckman, Ichimura, and Todd (1997) in the program evaluation literature, to
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compare the post-ODI average outcomes of ODI firms with ex ante similar non-
ODI firms.19

We first obtain the propensity score from each firm by estimating the probit
model as specified in eq. (2). We then compute the average effect of ODI based on
Rosenbaum and Rubin (1983), in which the authors propose reweighting estimators
using propensity scores. Specifically, the estimator for the ATET is

�̂ATET = 1

n

n∑

i=1

⎡
⎣yi Fi −

P̂(Xi )
1−P̂(Xi )

∑n
j=1

P̂(X j )

1−P̂( j)

yi (1 − Fi )

⎤
⎦ . (3)

The first term is just the mean of the outcomes for the ODI firms (i.e., when F = 1).
The second term is the weighted average of the outcomes of the control units, i.e.,
firms that do not conduct ODI, where the weights have been normalized by dividing
each of them by the sum of all individual weights, so that they add up to one. A firm
that is more likely to conduct ODI receives a larger weight by virtue of reweighting
the propensity score with the probability of being a control unit. For instance, for a
firm with zero probability of treatment, the control unit gets a weight of 0 (before
normalization) because it is always observed as a control unit. In contrast, a control
unit with a probability of treatment of 0.9, for instance, gets its outcome divided
by 0.1 (before normalization) to reflect the fact that we observe only 1 in 10 of
such units as control units. Thus, control units with higher probabilities of treatment
receive more weight since they resemble the treated units more. Propensity score
reweighting has the advantage of avoiding the bandwidth selection problem, as well
as the need to decide what type of kernel to use or how many neighbors to select.

As with many two-step estimation procedures, using the simple formula for
the variance of the estimator is incorrect. We adjust the standard errors in the
second step by bootstrapping to account for measurement errors from the first stage
estimation.20 Table A7 in the appendix shows the balancing test results for the
matching. It clearly shows significant reductions in the differences in the average ex
ante characteristics between ODI and non-ODI firms after matching.

Table 8 reports the ATET estimation results, using the same set of dependent
variables from Table 6. In general, we find statistically more significant effects of
ODI on firm performance. For a firm that invests abroad (including the year of
investment), we find positive ATET of ODI on the firm’s value added (0.29 log
points), employment (0.42 log points), and TFP (0.16 log points). All these results
are statistically significant at the 0.1% level. Compared to the matched non-ODI

19Previous studies that have used the matching approach to search for causal effects of exporting on produc-
tivity include Girma, Greenaway, and Kneller (2003), Konings and Vandenbussche (2005), and De Loeker (2007),
among others.

20The implementation of the propensity score reweighting is closely based on the inverse probability regression
as proposed in Brunell and DiNardo (2004). We use the Stata routine treatrew following Cerulli (2012).



126 ASIAN DEVELOPMENT REVIEW

Table 8. ODI Effects on Firm Performance (Based on Propensity-score Matching 1 Year
before ODI)

Dependent ln(Value
Variable: ln(Sales) Added) ln(Emp) ln(TFP) Export/Sales

ATET 0.288∗∗∗ 0.257∗∗∗ 0.067∗∗∗ 0.163∗∗∗ 0.021∗∗∗

(0.026) (0.036) (0.016) (0.027) (0.005)
No. of obs. 1,145,251 934,158 1,140,946 934,689 1,148,377

Dependent New Output New Output
Variable: VA/Sales R&D/Sales Share Dummy Materials/Sales

ATET –0.008∗ 0.002∗ 0.018∗∗ 0.028∗∗ 0.005
(0.004) (0.001) (0.007) (0.009) (0.004)

No. of obs. 929,661 553,322 864,991 1,148,377 899,973
∗ = p < 0.05, ∗∗ = p < 0.01, ∗∗∗ = p < 0.001, ODI = outward direct investment, TFP = total factor productivity,
VA = value added, ATET = average treatment effect on the treated.
Note: ODI = 1 for all firm-years when and after a firm reported overseas investment. The number of observations
fluctuates because data for some variables are not available in all years (e.g., R&D only for 2003–2005).
Bootstrapped standard errors are in brackets.
Source: Authors’ computations.

firms, ODI firms derive on average a slightly larger share of their sales from exports
(a 0.02 log-point increase; significant at the 1% level). They also spend slightly
more on R&D (a 0.2% higher share in total sales; significant at the 5% level), create
new products, and derive a larger portion of sales from new products (significant
at the 1% level). All results remain robust to the exclusion of Hong Kong, China
as the host economy of ODI. These results are consistent with the hypotheses that
ODI transfers technology or complements sales abroad by decreasing fixed cost of
exporting. We will provide more evidence to disentangle these two channels in the
following section.

VII. The Effects of ODI on Firms’ Trade Performance

The positive effects of ODI on firm performance documented in the previous
section can be due to technology transfer or market expansion. For instance, the
finding that a firm tends to create more products after ODI can be induced by
new ideas or market expansion, which makes innovative activities profitable. In
this section, we focus on the market-seeking (export-promotion) motive of ODI
and examine how ODI affects a firm’s export performance, and through the export
channel enhances firm performance as documented above. Since the ODI dataset has
no information on exports and imports, we merge the ODI data with the customs
transaction-level trade data by firm names. Table A5 in the appendix shows the
fractions of firms in the ODI data that can be merged to the customs data. Notice
that the customs transaction-level data are only available for the year 2000–2006
(7 years).
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The match success rate is fairly high for the last two years of the customs
sample (2005–2006). Around 40% of the deals in our ODI dataset can be matched
with an observation in the customs trade dataset. Table A4.2 in the appendix shows
the distribution of the successfully matched observations across industries. The
industrial distribution of deals in the matched sample is very close to the ones in
the original ODI sample, providing some support that the matched observations are
systematically unbiased across sectors. The challenges that arise for this merging
are very similar to those encountered when we merge the ODI data with the customs
data.21

Similar to the analysis of the ODI effects on firms’ overall performance, we
apply the matching techniques outlined in Section 5 again to assess the ATET of
ODI on firms’ export performance. To implement the matching estimation exercise,
we need to first obtain the propensity score for each exporter (or importer), which
requires an estimation of the ODI participation equation using probit again. While
we try to include regressors as close as possible to those from manufacturing survey
data, customs trade data only include information related to firms’ trade and we are
restricted to use proxies. To proxy for TFP and firm size, we use the exporter’s total
export value (to the rest of the world). To proxy for material intensity (or reliance
on imported inputs), we include the exporter’s ratio of imports to exports. Similar to
Table 7, we include a set of ownership type dummies, with private firms being the
excluded group with no dummy included.

Consistent with Table 7, we find that larger (or more productive) exporting
firms are more likely to start investing abroad. Similarly, compared to domestic
private exporters, foreign exporters are less likely to undertake ODI. SOEs are also
less likely to conduct ODI, compared to domestic private exporters. This result
should not be taken as a rejection of the earlier finding that SOEs are more likely
to invest abroad, as here we focus on a subset of firms—only those that export.
Finally, in column 2, we show that the results remain robust to using the same set of
regressors lagged by two years instead of one year.

Next we use the propensity scores estimated from Table 9 to assess the ATET
of ODI on firms export performance. The dependent variables include ODI firm’s
export volume, export unit value, number of products (HS6) exported, and number
of foreign countries served. All these variables are in log. We also conduct the same
regression analysis by using the same four measures but for imports. By matching
ODI exporters with non-ODI exporters based on ex ante characteristics, we aim to
tackle the bias due to firms’ selection into ODI.

Table 10 reports the matching estimation results. We find evidence that after
investing overseas, existing exporters’ total export volume (in US dollars), export
unit value, and number of destinations all increase. In particular, ODI exporters on
average export about 0.6 log points more than non-ODI. Their unit value of the

21See (online) Appendix A (http://www.hwtang.com/adb_appendix.html).
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Table 9. Participation in ODI for Customs (Probit)

Dependent Variable ODI Dummy

Sample 1 year before ODI 2 years before ODI

Export 0.114∗∗∗ 0.121∗∗∗

(0.007) (0.007)
SOE –0.0801∗∗ –0.090∗∗

(0.036) (0.040)
Foreign –0.565∗∗∗ –0.574∗∗∗

(0.035) (0.039)
Collective 0.085∗ 0.123∗∗

(0.047) (0.050)
Import/Export –0.075 –0.0764058

(0.052) (0.057)

Industry FE Yes Yes
Province FE Yes Yes

No. of obs. 366,566 289,344
∗ = p < 0.05, ∗∗ = p < 0.01, ∗∗∗ = p < 0.001, ODI = outward direct investment, SOE =
state-owned enterprises, FE = fixed effects.
Note: The ODI dummy is equal to 1 for a firm in the year when it reports positive ODI, 0
for the same firm otherwise. ODI is equal to 0 for all observations of firms that never
conducted any ODI during the sample period. Industry is an HS2 category. Domestic
private firms are the excluded ownership type. Standard errors in parentheses.
Source: Authors’ computations, based on the PRC’s customs transaction-level trade data.

Table 10. Export Performance (Based on Propensity-score Matching 1 Year before ODI)

Sample All firms (ODI = 0 for non-ODI firms and observations before ODI)

Dependent Variable: Exp Value Exp Unit Val No. of HS6 Exp No. of Exp Countries

ATET 0.586∗∗∗ 0.396∗∗∗ 0.031 0.239∗∗∗

(0.058) (0.075) (0.051) (0.047)
No. of obs. 314,240 314,240 316,011 316,011

Dependent Variable: Imp Value Imp Unit Val No. of HS6 Imp No. of Exp Countries

ATET 0.363∗∗∗ 0.286∗∗∗ –0.070 0.057
(0.084) (0.010) (0.052) (0.040)

No. of obs. 307,119 307,119 307,119 310,766
∗ = p < 0.05, ∗∗ = p < 0.01, ∗∗∗ = p < 0.001, ODI = outward direct investment, ATET = average treatment effect
on the treated.
Note: The ODI dummy is equal to 1 for a firm in the year when it reports positive ODI, 0 for the same firm
otherwise. ODI is equal to 0 for all observations of firms that never conducted any ODI during the sample
period. Bootstrapped standard errors reported in brackets.
Source: Authors’ computations, based on the PRC’s customs transaction-level trade data.

same product (a HS6 category) is 0.4 log points higher, while the number of export
destinations increases by 0.2 log points. To the extent that unit value proxies for
quality, we postulate that ODI can lead to quality upgrading, but higher unit values
can also arise from more effective marketing. In the presence of fixed exporting
costs, the increase in the number of export destinations after ODI suggests that
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ODI may be associated with an across-the-board reduction in those fixed costs.
Collectively, these results confirm our conjecture that ODI from the PRC has been
mostly related to export promotion. We find no effect in terms of the number of
exported products after ODI.

In the lower panel of Table 10, we repeat the same exercises but for importers.
We find that importers that invest abroad have higher import volumes and unit values
for a given product. These results show that ODI serves not only as a platform for
exports, but also for imports, an aspect of ODI that has not received its deserved
attention in the literature. However, there is no effect on import variety or the number
of source countries for imports.

While Table 10 shows very strong export promotion effects of ODI, we
still cannot rule out technology transfer or resource seeking as the source of the
positive effects. To this end, we rely on firms’ imports to provide indirect evidence.
If technology and resource seeking are important, we should expect ODI firms to
import more capital goods and intermediate inputs, compared to non-ODI firms.
To verify these speculations, we repeat the same estimation as in Table 10 but with
dependent variables replaced by the shares of capital goods and intermediate inputs
(materials) in firms’ exports and imports, respectively.

To classify a product (HS6) as capital good, raw material, and others, we
use the list from the United Nations Broad Economic Categories (UN BEC)
classification.22 If the increase in import volume documented in Table 10 is really
associated with technology transfer, we should observe an increase in the share of
capital goods in imports. The findings about the share of raw materials will then
inform us about whether the PRC’s ODI could be associated with resource seeking.

Table 11 reports the results. The first four columns report the results regarding
the share of capital and materials in firms’ imports, in terms of total value or the
total number of imported varieties. The last four columns report the results regarding
those shares in exports. We find no evidence for a higher import share or fraction
of capital goods in total imports by ODI firms. There is also no significant effect of
ODI on imports of material. Based on trade of tangible goods, we find no evidence
that Chinese ODI is technology seeking. However, it is worth noting that there can
still be transfer of intangible asset from foreign affiliates to the headquarters in the
PRC that are not observed in trade data, as pointed out by Atalay et al. (2014).

For completeness, we also examine the ODI effects on firms’ composition of
exports. Interestingly, as reported in the last four columns, we find a significantly
positive effect on firms’ capital export share, consistent with the export promotion
or quality upgrading effects reported in Table 10. However, there is no effect when
it is measured as a fraction of total export varieties. There is no evidence of an effect
on exports of materials.

22Available at http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=10. See also (online) Appendix B for de-
tails (http://www.hwtang.com/adb_appendix.html).
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Table 11. Capital Goods and Raw Materials in Exports and Imports and ODI

Sample
All Firms (ODI = 0 for non-ODI firms

and observations before ODI)
All Firms (ODI = 0 for non-ODI firms and

observations before ODI)

Dep. Share of Share of Share of Share of
Variable Capital Goods Materials Capital Goods Materials

Firm No. of Firm No. of Firm No. of Firm No. of
Import Imported Import Imported Export Exported Export Exported
Volume Goods Volume Goods Volume Goods Volume Goods

ATET 0.027 –0.004 0.014 –0.003 0.042∗∗∗ –0.003 –0.009 0.001
(0.015) (0.005) (0.012) (0.005) (0.013) (0.005) (0.006) (0.003)

No. of obs. 301,043 301,043 301,043 301,043 309,817 309,817 309,817 309,817
∗ = p < 0.05, ∗∗ = p < 0.01, ∗∗∗ = p < 0.001, ODI = outward direct investment, ATET = average treatment effect
on the treated.
Note: The ODI dummy is equal to 1 for a firm in the year when it reports positive ODI, 0 for the same firm
otherwise. ODI is equal to 0 for all observations of firms that never conducted any ODI during the sample
period. Bootstrapped standard errors reported in brackets.
Source: Authors’ computations, based on the PRC’s customs transaction-level trade data.

VIII. Conclusion

Using a new panel dataset of Chinese multinational firms that covers close
to 10,000 deals from all provinces and industries from 1998 to 2009, we find that
over half of the ODI deals are in service sectors, with many of them appearing to be
related to export promotion. In addition to documenting the pattern and trend of the
PRC’s ODI firms, this paper empirically examines both the determinants and effects
of the PRC’s ODI at the firm level.

We find that ex ante larger, more productive, and more export-intensive firms
are more likely to start engaging in ODI. Using matching estimation techniques, we
find that ODI enhances firm performance in terms of TFP, export intensity, product
creation, and employment. To shed light on the relevant importance of technology
transfer and export promotion of ODI, we use customs transaction-level trade data
merged with the ODI firm list for analysis. We find that firms’ ODI participation is
associated with better performance in both exports (in terms of volume, unit value,
and number of destination countries) and imports (in terms of volume and unit
value). We find no evidence of technology upgrading and resource seeking based on
the pattern of imported products.

What lessons do we learn from the PRC about development strategies that are
applicable for other developing nations and emerging markets? One of the intriguing
findings in the literature about the PRC is its fast transition from processing exports,
which mostly originate from foreign-invested exporting firms, to non-processing
exports by indigenous Chinese firms. Our findings on the export promotion effects
of ODI in the PRC imply that ODI may have played an important role in driving this
transition.
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It has been shown that inward FDI into the PRC has transferred know-
how, technology, and management skills to the country. However, the benefits of
promoting exports and inward FDI are diminishing for the PRC, about 20 years
after the country’s economic integration with the rest of the world, initiated by
Deng’s famous southern trip in 1992. This phenomenon is not specific to the PRC
and has been or will be faced by many developing countries that lose comparative
advantage in labor-intensive sectors due to increasing labor costs. When the average
wage level of low-skilled workers continues to increase, a country will have to
transition to more skill-intensive and capital-intensive sectors. While this transition
can happen naturally (with some adjustment cost), there could be room for policies
to make the transition smoother. In Chen and Tang (2013), we find evidence of skills
upgrading and capital deepening through ODI, as revealed in the pattern of exported
products from the PRC’s exporters that engage in ODI. In summary, our paper shows
that export-promoting ODI can potentially raise and sustain the benefits of exporting,
which may in turn contribute to a country’s structural transformation from low-skill
manufacturing to high-skill manufacturing, and eventually from manufacturing to
high-skill services.
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Appendix

Table A1. Industry Breakdown

Industry Freq. Percent

Business services 2,816 0.289
Wholesale trade 2,419 0.248
Building and civil engineering 285 0.029
Nonferrous metals mining and dressing 212 0.022
Nonmetal mineral products 202 0.021
Garments, shoes, and caps manufacturing 189 0.019
Forestry 181 0.019
Real estate 169 0.017
Electric equipment and machinery 162 0.017
R&D 159 0.016
Geologic prospecting 157 0.016
Other financial activities 143 0.015
Metal products 135 0.014
Retail trade 122 0.013
Transport equipment 118 0.012
Food production 106 0.011
Waterway transport 101 0.010
Agriculture 86 0.009
Ordinary machinery 86 0.009
Software 84 0.009
Plastic products 82 0.008
Professional and technical services 82 0.008
Timber processing, bamboo, cane, palm fiber, and straw products 82 0.008
Food processing 77 0.008
Textile industry 75 0.008
Telecom and other information transmission 67 0.007
Securities 61 0.006
Leather, furs, down, and related products 58 0.006
Medical and pharmaceutical products 57 0.006
Raw chemical materials and chemical products 57 0.006
Telecom, computer, and other electronic equipment 57 0.006
Ferrous metals mining and dressing 55 0.006
Cultural, educational, and sports goods 53 0.005
Instruments, meters, cultural, and clerical machinery 48 0.005
Waste materials recycling and reprocessing 48 0.005
Catering 47 0.005
Smelting and pressing of ferrous metals 44 0.005
Computer services 42 0.004
Special purposes equipment 42 0.004
Smelting and pressing of nonferrous metals 41 0.004
Art and craft, and other manufacturing 34 0.003
Other services 34 0.003
Building installation 33 0.003
Science and technology exchange, and promotion services 33 0.003
Petroleum and natural gas extraction 32 0.003
Nonmetal minerals mining and dressing 29 0.003
Fishing 28 0.003
Furniture manufacturing 26 0.003

Continued.



THE DRAGON IS FLYING WEST 135

Table A1. Continued.

Industry Freq. Percent

Rubber products 25 0.003
Air transport 22 0.002
Papermaking and paper products 22 0.002
Leasing 20 0.002
Railway transport 18 0.002
Chemical fiber 17 0.002
Building decoration 15 0.002
Loading and unloading, and carrying, and other transport 15 0.002
Animal husbandry 14 0.001
Beverage production 13 0.001
Hotels 13 0.001
Services to households 13 0.001
Storage 13 0.001
Culture and art 12 0.001
Highway transport 12 0.001
Production and supply of power, steam, and electricity 11 0.001
Services for agriculture, forestry, animal husbandry, and fishing 10 0.001
Urban public transport 10 0.001
Education 9 0.001
Other construction 9 0.001
Banking 7 0.001
Broadcasting, television, film, and audio 7 0.001
Health 7 0.001
News and publishing industry 7 0.001
Petroleum refining, coking, and nuclear energy 7 0.001
Printing and record medium reproduction 7 0.001
Tobacco processing and production 7 0.001
Post 6 0.001
Entertainment industry 5 0.001
Production and supply of water 5 0.001
Production and supply of gas 4 0.000
Coal mining and processing 3 0.000
Pipeline transport 3 0.000
Sports 3 0.000
Management of public facilities 2 0.000
Management of environment 2 0.000
Other 13 0.001

Total 9,744 1.000

Note: Industry classification is based on NBS 4-digit code.
Sources: PRC’s Ministry of Commerce, PRC National Bureau of Statistics, and authors’ own calculation.
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Table A2. Distribution across Provinces

Province Freq. Percent Cum.

Zhejiang 1,993 20.45 20.45
Shandong 996 10.22 30.68
Jiangsu 938 9.63 40.30
Guangdong 920 9.44 49.74
Central Enterprises 568 5.83 55.57
Shanghai 508 5.21 60.79
Beijing 489 5.02 65.80
Fujian 410 4.21 70.01
Liaoning 341 3.50 73.51
Heilongjiang 302 3.10 76.61
Hunan 295 3.03 79.64
Tianjin 253 2.60 82.24
Yunnan 201 2.06 84.30
Henan 171 1.75 86.05
Hebei 170 1.74 87.80
Jilin 164 1.68 89.48
Sichuan 159 1.63 91.11
Guangxi 139 1.43 92.54
Xinjiang 123 1.26 93.80
Anhui 103 1.06 94.86
Chongqing 95 0.97 95.83
Jiangxi 89 0.91 96.75
Hubei 73 0.75 97.50
Shaanxi 73 0.75 98.25
Shanxi 72 0.74 98.98
Gansu 35 0.36 99.34
Hainan 28 0.29 99.63
Ningxia 13 0.13 99.76
Guizhou 12 0.12 99.89
Qinghai 9 0.09 99.98
Xizang 2 0.02 100.00

Total 9,744 100.00

Sources: PRC’s Ministry of Commerce and authors’ own calculations.

Table A3. Number of ODI Firms by Ownership Type

Year State-owned Domestic Private Foreign

1998 0 0 0
1999 0 0 0
2000 0 3 2
2001 2 2 1
2002 0 28 1
2003 4 22 3
2004 2 39 13
2005 20 273 82
2006 21 366 79
2007 23 366 93
2008 12 335 79
2009 26 336 110

ODI = outward direct investment.
Source: PRC’s Ministry of Commerce.
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Table A4.1. Breakdown of Industries by NBS Classifications
of NBS ODI Dataset

Sector Freq. Percent

Manufacturing 2,544 98.76
Mining 19 0.74
Power, gas, and water 13 0.50

NBS = National Bureau of Statistics, ODI = outward direct investment.
Sources: PRC’s Ministry of Commerce, PRC National Bureau of Statistics,
and authors’ own calculation.

Table A4.2. Breakdown of Industries by ODI Assigned Classifications of Customs ODI
Dataset

Industry Freq. Percent Cum.

74 Business services 718 39.56 39.56
63 Wholesale trade 421 23.20 62.75
18 Garments, shoes, and caps manufacturing 46 2.53 65.29
47 Building and civil engineering 45 2.48 67.77
31 Nonmetal mineral products 32 1.76 69.53
39 R&D 31 1.71 71.24
75 Electric equipment and machinery 31 1.71 72.95
65 Retail trade 28 1.54 74.49
14 Food production 25 1.38 75.87
34 Metal products 23 1.27 77.13
19 Transport equipment 22 1.21 78.35
37 Leather, furs, down, and related products 22 1.21 79.56
30 Plastic products 20 1.10 80.66
60 Telecom and other information transmission 19 1.05 81.71
24 Cultural, educational, and sports goods 18 0.99 82.70
2 Forestry 17 0.94 83.64
20 Timber processing, bamboo, cane, palm fiber, and straw products 17 0.94 84.57
35 Ordinary machinery 17 0.94 85.51
9 Nonferrous metals mining and dressing 16 0.88 86.39
17 Textile industry 15 0.83 87.22
40 Telecom, computer, and other electronic equipment 14 0.77 87.99
78 Geologic prospecting 14 0.77 88.76
41 Instruments, meters, cultural, and clerical machinery 13 0.72 89.48
13 Food processing 12 0.66 90.14
71 Other financial activities 11 0.61 90.74
1 Agriculture 10 0.55 91.29
36 Special purposes equipment 10 0.55 91.85
26 Raw chemical materials and chemical products 9 0.50 92.34
27 Medical and pharmaceutical products 9 0.50 92.84
72 Real estate 8 0.44 93.28
76 Professional and technical services 8 0.44 93.72
8 Software 7 0.39 94.10
29 Waterway transport 7 0.39 94.49
32 Rubber products 7 0.39 94.88
54 Smelting and pressing of ferrous metals 7 0.39 95.26
62 Ferrous metals mining and dressing 7 0.39 95.65
22 Papermaking and paper products 6 0.33 95.98

Continued.
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Table A4.2. Continued.

Industry Freq. Percent Cum.

33 Waste materials recycling and reprocessing 6 0.33 96.31
43 Smelting and pressing of nonferrous metals 6 0.33 96.64
69 Securities 6 0.33 96.97
83 Other services 5 0.28 97.25
4 Services to households 4 0.22 97.47
42 Fishing 4 0.22 97.69
61 Computer services 4 0.22 97.91
82 Art and craft, and other manufacturing 4 0.22 98.13
7 Building installation 3 0.17 98.29
21 Science and technology exchange, and promotion services 3 0.17 98.46
28 Furniture manufacturing 3 0.17 98.62
48 Catering 3 0.17 98.79
58 Chemical fiber 3 0.17 98.95
67 Storage 3 0.17 99.12
77 Petroleum and natural gas extraction 3 0.17 99.28
10 Highway transport 2 0.11 99.39
16 Nonmetal minerals mining and dressing 2 0.11 99.50
52 Tobacco processing and production 2 0.11 99.61
5 Loading and unloading, and carrying, and other transport 1 0.06 99.67
15 Air transport 1 0.06 99.72
55 Post 1 0.06 99.78
57 Leasing 1 0.06 99.83
59 Beverage production 1 0.06 99.89
73 Culture and art 1 0.06 99.94
90 Services for agriculture, forestry, animal husbandry, and fishing 1 0.06 100.00

Total 1,815 100

ODI = outward direct investment.
Sources: PRC’s Ministry of Commerce, PRC National Bureau of Statistics, and authors’ own calculation.

Table A5. Success Rates of Matching between ODI and Customs
Data, and ODI and Manufacturing Survey Data

Customs Customs
Year NBS Matches Matches Export Matches Import

1998 0.16
1999 0.11
2000 0.35 0.01 0.01
2001 0.29 0.01 0.01
2002 0.55 0.06 0.06
2003 0.47 0.05 0.05
2004 0.32 0.09 0.08
2005 0.47 0.39 0.37
2006 0.44 0.41 0.42
2007 0.39
2008 0.34
2009 0.27

Average 0.35 0.15 0.14

NBS = National Bureau of Statistics, ODI = outward direct investment.
Sources: PRC’s Ministry of Commerce, PRC National Bureau of Statistics, PRC Customs,
and authors’ own calculation.
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Table A6. ODI Effects on Export Performance (FE Regressions)

Sample All Firms (ODI = 0 for non-ODI firms and observations before ODI)

Dependent Var: Export Total Value Exp Unit Value # of Exp HS6 Exp # of Country

ODI 0.017 0.103 0.079∗∗ 0.067∗∗

(0.069) (0.057) (0.027) (0.023)
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
R-squared 0.727 0.806 0.839 0.838
No. of obs. 717,355 717,355 751,589 751,588

Dependent Var: Imp Total Value Imp Unit Value Imp # of HS6 Value Imp # of Country

ODI 0.630∗∗∗ 0.047 0.301∗∗∗ 0.064∗

(0.074) (0.083) (0.034) (0.030)
Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
R-squared 0.826 0.795 0.835 0.716
No. of obs. 659,392 659,392 659,392 677,740
∗ = p < 0.05, ∗∗ = p < 0.01, ∗∗∗ = p < 0.001, FE = fixed effects, NBS = National Bureau of Statistics, ODI
= outward direct investment.
Note: ODI = 1 for all firm–years when and after a firm reported overseas investment. All dependent variables are in
log form. All custom firms and treated firms prior to ODI are included in the control group. Robust standard
errors reported in brackets.
Source: Authors’ computations.

Table A7. Balancing Test of Matching ODI and non-ODI (NBS Sample)

Mean %Reduction
Variable Sample Treated Control %Bias Bias t p>t

Export Intensity Unmatched 0.441 0.202 62.1 21.89 0.000
Matched 0.441 0.443 −0.6 99.1 −0.05 0.962

Ln Employment Unmatched 5.722 4.703 85.8 32.65 0.000
Matched 5.716 5.736 −1.7 98.1 −0.01 0.989

Capital Intensity Unmatched 0.217 0.204 8.5 2.78 0.000
Matched 0.217 0.213 2.9 65.4 0.34 0.735

Material Intensity Unmatched −0.248 −0.279 11.4 3.20 0.001
Matched −0.248 −0.262 5.1 55.0 0.21 0.834

TFP Unmatched 6.258 5.477 72.3 26.02 0.000
Matched 6.254 6.298 −4.1 94.4 0.03 0.976

SOE Unmatched 0.252 0.176 18.5 6.64 0.000
Matched 0.251 0.244 1.8 90.0 0.13 0.893

HKG; TAP; and Macau, Unmatched 0.133 0.128 1.3 0.45 0.653
China invested firms Matched 0.133 0.134 −0.3 74.3 −0.01 0.990

Foreign Unmatched 0.169 0.119 14.4 5.23 0.000
Matched 0.169 0.176 −2.0 86.1 −0.46 0.643

HKG = Hong Kong, China, NBS = National Bureau of Statistics, ODI = outward direct investment, TAP =
Taipei,China, TFP = total factor productivity, SOE = state-owned enterprises.
Source: Authors’ computations.
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Table A8. Balancing Test of Matching ODI and non-ODI (Customs Sample)

Mean %Reduction
Variable Sample Treated Control %Bias Bias t p>t

Import Share Unmatched 0.280 0.404 −41.6 −10.36 0.000
Matched 0.280 0.283 −1.1 97.4 −0.19 0.850

Export Unmatched 15.324 13.467 76.9 18.63 0.000
Matched 15.324 15.261 2.6 96.6 0.48 0.629

SOE Unmatched 0.329 0.136 46.9 13.58 0.000
Matched 0.329 0.331 −0.5 99.0 −0.07 0.946

POE Unmatched 0.445 0.166 63.6 18.13 0.000
Matched 0.445 0.427 4.2 93.5 0.63 0.532

Foreign Unmatched 0.226 0.687 −104.5 −24.04 0.000
Matched 0.226 0.241 −3.5 96.7 −0.61 0.541

ODI = outward direct investment, SOE = state-owned enterprises, POE = privately-owned enterprises.
Source: Authors’ computations.
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The paper aims to promote a better understanding of the determinants of wage
skill premiums in developing countries, with emphasis on the role of firm het-
erogeneity as well as global production sharing. An interplant, cross-sectional
analysis of the Thai manufacturing sector is undertaken. Our key finding is
in line with the theoretical postulation of the established firm heterogeneity
literature—i.e., tariff cuts have different effects on firms depending on the mode
by which firms are globally integrated. We also find that outsourced economic ac-
tivities to developing countries are skills intensive. Our finding has implications
for the management of economic globalization. First, reluctance to continue
trade policy reform could inflate demand for unskilled workers and eventu-
ally jeopardize the competitiveness of exporting firms. Second, participation in
global production sharing provides not only lucrative business opportunities,
but also the chance to move up to a higher rung on the technology ladder. In
addition, increasing economic globalization by participating in global produc-
tion sharing could bring adverse effects to unskilled workers. Social safety net
programs must be put in place to mitigate such adverse effects.

Keywords: wage premiums, global production sharing, trade liberalization, Thai
manufacturing
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I. Introduction

In theory, opening up to international trade could create a favorable impact on
income distribution as a result of proper resource allocation in line with a country’s
comparative advantage. As a result, the wage gap between unskilled and skilled
workers (henceforth referred to as the wage skill premium) is narrowed. Nonetheless,
the empirical results do not always support this theoretical postulation. Only a few
developing countries see the wage skill premium reduced empirically (Goldberg
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and Pavcnik 2007). To a certain extent, this is related to the ongoing debate on
economic globalization and its side effects, especially the effects on inequality (e.g.,
ADB 2012, Milberg and Winkler 2013). More importantly, empirical research on
wage skill premium persistence has so far paid less attention on East Asia relative
to developed countries or Latin American developing countries. A recent exception
is the study conducted by Amiti and Cameron (2012) based on the Indonesian
manufacturing experience.

While persistence of wage skill premiums has been observed since the 1970s,
explanations have so far been unsatisfactory. Recent attempts to explain wage skill
premium persistence can be collapsed into two hypotheses—the presence of firm
heterogeneity and the increasing importance of global production sharing. As ar-
gued in the literature on firm heterogeneity, firms vary against each other in terms
of productivity, and only those outperforming other firms become globally in-
tegrated. Under certain circumstances, (i.e., fair-wage constraints), productivity
differences cause firms to pay wages differently according to worker productiv-
ity, leading to observed wage skill premiums (Amiti and Cameron 2012). Such
premiums continue and/or become enlarged when trade liberalization takes place.
For firms that have been globally integrated, trade expands with liberalization be-
cause of the bigger market. In contrast, locally-oriented firms are not only placed un-
der more intense competitive pressure from imports, but they also experience output
contraction.

The second hypothesis notes the increasing importance of global production
sharing, where the whole production process is divided into separate stages and
economically allocated to locations according to relative competitiveness. Given
differences in resource endowment, activities located in developing countries, as a
result of global production sharing, would be unskilled and labor intensive. Nonethe-
less, despite being regarded as unskilled labor-intensive activities in the context of
developed countries, such outsourced activities might be considered as relatively
skilled and labor intensive in the context of the developing world. Therefore, global
production sharing could induce an increased demand for skilled workers (as op-
posed to unskilled workers) in both developing and developed countries. This widens
the wage skill premium in developing countries.

Although the presence of firm heterogeneity and the increasing importance
of global production sharing are interrelated to a great extent as echoed in case
studies explaining the export success of East Asian firms, they have been treated as
mutually exclusive so far.1 In previous studies, only the former is incorporated to
examine the wage skill premium in Indonesia by Amiti and Cameron (2012). The
latter is yet to be discussed in the developing countries’ context, although global

1See Chapter 2 in Kohpaiboon (2006) for a comprehensive literature review of the role of multinational
enterprises on export success in East Asia. Also see the recent work explaining the export success of the Malaysian
electronics sector in Athukorala (2014).
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production sharing is far more important in East Asian economies than in other parts
of the world. It is worth studying both factors together to gain a better understanding
of wage skill premiums in developing countries.

Against this backdrop, this study aims to examine the determinants of wage
skill premiums by using plant-level data from the Thai manufacturing sector as the
focus of the case study. The key departure in this study from Amiti and Cameron
(2012) is the introduction of the role of global production sharing over and above
the presence of firm heterogeneity. Three alternative measures of global production
sharing are used to ensure the robustness of our results while carefully controlling
for firm-specific and industry-specific factors.

Thailand represents an excellent case study for the issue at hand for at least
two reasons. First, Thailand has long been engaged in global production sharing via
multinational enterprises. This has an impact on the relative demand for unskilled
and skilled workers, as well as on wage skill premiums within the country. Second,
despite the substantial progress in trade liberalization observed in the past two
decades, much remains to be done. The tariff peak remains unchanged, suggesting
that protection varies across sectors. Such protection patterns across sectors are
partly influenced by the tariff escalation structure, the key policy implication of
an import-substitution industrialization ideology. Tariffs on finished products are
still higher than those on intermediate products. Thus, further liberalization of both
inputs and outputs still has implications on the allocation of skilled and unskilled
labor.

The rest of the paper is organized as follows. Section II presents an ana-
lytical framework of the determinants of wage skill premiums. A brief discussion
of wage skill premiums in Thailand is presented in Section III. Section IV dis-
cusses the empirical model, while data and variable measurements are presented in
Section V. Section VI discusses the empirical results, while the last section focuses
on conclusions and policy inferences.

II. Analytical Framework

This section lays down the analytical framework underpinning the inter-
national trade-wage nexus. The standard neoclassical trade model postulates that
opening up to international trade leads to specialization across countries accord-
ing to their comparative advantage. For developing countries, where comparative
advantage is determined by the abundance of unskilled workers, opening up to
international trade may raise the price of unskilled labor-intensive goods due to
increased exports. In the meantime, the price of the skilled labor-intensive products
may decline as a result of increased imports. Such relative price changes potentially
affect the relative demand for skilled and unskilled workers. Therefore, it is expected
that the wage difference between skilled and unskilled workers would contract with
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the corollary outcome of international trade generating a favorable effect on income
equality.

Such theoretical postulation is not always supported by empirical studies. It
is found only in some countries, such as India (Mishra and Kumar 2005), Kenya
(Bigsten and Durevall 2006), and Indonesia (Amiti and Cameron 2012). In con-
trast, wage premiums are found to be persistent in the cases of Morocco (Currie
and Harrison 1997), Mexico (Hanson and Harrison 1999), Argentina (Galiani and
Sanguinetti 2003), and Colombia (Attanasio et al. 2004).

At least three explanations are offered in these papers—i.e., friction in la-
bor markets, pre-liberalization and post-liberalization protection structures, and the
skill-enhancing trade hypothesis—to explain the persistence of wage skill premiums.
However, they remain unsatisfactory. While friction in labor markets, for example,
may cause workers to be unable to move across sectors, this could only represent a
short-term phenomenon and become less important over time.

With regard to pre-liberalization and post-liberalization protection structures,
it is noted that the unskilled labor-intensive sectors had been the most protected prior
to trade liberalization. In such case, when trade liberalization takes place, demand
for unskilled workers, which tends to become inflated during a high protection era,
decreases. Hence, the relative demand for skilled workers increases and widens the
wage gap between unskilled and skilled workers.

The skill-enhancing trade hypothesis points to a complementary relationship
between imported goods and skilled workers. In particular, opening up to interna-
tional trade may raise the demand for unskilled workers in developing countries as
postulated by the standard neo-classical trade model. It also stimulates imported
capital goods as well as intermediates, which are generally designed in the devel-
oped country. The technology embodied in these imports, such as new management
practices and new forms of work organization, is skill-biased so that the demand
for skilled workers increases correspondingly. Hence, the net effect of the relative
demand for skilled workers is ambiguous. If large enough, this shift can outweigh
the reduction in demand for skilled labor postulated by traditional trade theory.2

At best, these three explanations are satisfactory in explaining wage skill
premium persistence during the transition period only (Pissarides 1997, Goldin and
Katz 1998). In addition, it is unlikely to be different across firms (Pavcnik et al.
2004, Verhoogen 2008).

Recent research efforts explaining wage skill premium persistence are
founded on two hypotheses. The first concerns the presence of firm heterogene-
ity. Amiti and Davis (2011) extended the firm heterogeneity model pioneered by
Melitz (2003) to explain wage premium persistence. In Amiti and Davis (2011) a
fair-wage constraint equation is introduced to represent a link between wages paid
and firm productivity. Workers expect higher wages when firms earn extra profits that

2See a comprehensive discussion in Arbache et al. (2004).



GLOBAL PRODUCTION SHARING AND WAGE PREMIUMS 145

are positively related to their productivity. Meanwhile, profitable firms pay higher
wages to workers to elicit greater effort. In other words, wages paid to workers
are an increasing function of firms’ productivity. Such productivity is related to the
modes by which firms are globally integrated—i.e., exporting final goods, importing
intermediates, or both. The key theoretical proposition in Amiti and Davis (2011)
is that wages paid by firms exporting final goods, importing intermediates, or doing
both, are higher than those in companies without a direct link to global networks.
The presence of firm heterogeneity implies a wage skill premium.

Wage skill premiums persist or become enlarged as a consequence of trade
liberalization. This is due to the fact that trade liberalization has different effects
across firms in a given industry. For firms that have been globally integrated, trade
liberalization may positively affect firms’ profits, as it lowers cost cutoffs because of
a bigger market for exporting firms and reduces costs for importing firms. In con-
trast, trade liberalization for organizations that are locally oriented implies smaller
markets, so that cost cutoffs may be even higher. This forces some firms to exit the
process. All in all, different firms are affected differently by trade liberalization.
This may eventually widen wage skill premiums.

The second hypothesis concerns the increasing importance of global produc-
tion sharing. As mentioned above, global production sharing refers to circumstances
where whole production processes are divided into separate stages and economically
allocated across many locations according to competitiveness (Athukorala 2014).
This can affect the relative demand for skilled and unskilled workers in countries
participating in global production sharing, though the exact effect of relative worker
demand in developing countries is ambiguous. Relatively unskilled labor-intensive
activities may be moved to developing countries in line with their comparative ad-
vantage. As a result, with continued specialization in global production, the wage
gap between unskilled and skilled workers would tend to contract.

Nonetheless, the discussion above is carried out under the implicit assumption
that there is a single production cone where there is no factor intensity reversal and
firms in developed and developing countries face the same factor endowment vector.
In reality, a number of studies point to such an assumption being rather restrictive
(Leamer and Levinsohn 1995, Feenstra 2004, Leamer and Schott 2005, Kiyota
2012).3 Therefore, unskilled labor-intensive activities outsourced by firms in devel-
oped countries might require relatively skillful workers in developing countries for
these activities to be performed.4 Therefore, it is possible that demand for skilled to

3For example, consider the footwear industry. While much of the footwear in the world is produced in
developing countries, the US retains a small number of plants, e.g., New Balance has a plant in Norridgewock, Maine.
Operations there are fully computerized. This is a far cry from the plants in Asia and the People’s Republic of China
(PRC), in particular, which use traditional production technology and rely heavily on workers.

4See similar evidence in Isaacson (2011, Chapter 41), in the context of the conversation between US President
Barack Obama and Apple Inc. CEO Steve Jobs. Particularly, Apple had 700,000 factory workers employed in the
PRC, Jobs said, and that was because it needed 30,000 engineers onsite to support those workers. . . . “You can’t find
that many in America to hire.” These factory engineers did not have to be PhDs or geniuses; they simply needed to
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unskilled workers increases in both developing and developed countries simultane-
ously, so that a wage gap persists as a result of global production sharing.

All in all, the discussion above highlights a sensible explanation for wage skill
premium persistence in developing countries. It is unlikely that wage skill premium
in developing countries would be simply a symmetrical opposite to that in developed
ones. This represents an empirical challenge.

III. Wage Skill Premium in the Thai Manufacturing Sector

Wages in Thailand are largely determined by the market, as the Thai labor
force is largely non-unionized. Domestic and foreign investors have been able to
carry on their business activities without any fear of labor problems. This is a result of
the abolition of the Labor Act of 1956. Establishing labor unions, as well as any form
of labor movement, was prohibited until 1978, when the Labor Act was amended
to allow firms to set up labor unions under the auspices of the Labor Relations
Law. Nevertheless, there has not been any threat of labor union action within Thai
manufacturing. In addition, despite the presence of minimum wage regulations since
1973, their impact on actual wage behavior has been low in Thailand (Kohpaiboon
2006).

Figure 1 illustrates the (real) wage patterns in Thailand between 1990 and
2009. Real wages in Thailand grew at a relatively rapid rate between 1990 and
1996, the pre-crisis era. The annual growth rate was 10.4% during this period. As
a result, the Thai baht experienced real appreciation plus deteriorating international
competitiveness and eventually caused the economy to succumb to the crisis in
1997/1998. When the economy experienced the 1997/1998 turmoil, real wages
dropped. It was not until 2000 that real wages grew noticeably. From 2002 to 2009,
the real wage grew at a rate of 1.7% and showed a significant upward trend.

The upward trend in real wages in Thailand was associated with a low and de-
clining unemployment rate. In 2011, the unemployment rate in Thailand was 0.7%.
This rate was much lower than their neighbors in Southeast Asia, e.g., Malaysia
(3%), Indonesia (6.6%), and Viet Nam (2%), which suggests tightening labor mar-
ket conditions in Thailand.5 Interestingly, patterns of employment share by sector
(i.e., agriculture, manufacturing, and services) suggest that labor tightening in the
manufacturing sector was more severe than in other sectors. The employment share in
the manufacturing sector remained virtually unchanged, fluctuating within a narrow

have basic engineering skills for manufacturing.” Such factory engineers are unlikely to be unskilled workers in the
PRC as well.

5The data for unemployment reported here are the latest available figures from the Key Indicators of Asia
and the Pacific 2012, Asian Development Bank (ADB). Note that there is suspicion about the official report of
unemployment figures being unrealistically low. Nonetheless, information available in local newspapers in recent
years supports the existence of a tightening labor market.
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Figure 1. Wage Patterns in Thailand between 1990 and 2009

Note: Wage per worker is the ratio between wage compensation and employed workers. The consumer price index
(2005 = 100) is used to convert wages into real terms.
Sources: National Economic and Social Development Board; Asian Development Bank, 2012; Key Indicators of Asia
and the Pacific; International Monetary Fund; International Financial Statistics.

range between 13.6% and 15.8% during the period 1994–2011. The service sector
mainly absorbed workers moving out from the primary sector, the agricultural sector
in particular. In 2011, the employment share of the service sector approached 50%,
increasing from 35.6% in 1994. In contrast, the share of the primary sector dropped
from 50.5% in 1994 to 38.8% in 2011 (Figure 2).

Figure 2. Employment Share in the Thai Economy, 1994–2011

Source: ADB. 2012. Key Indicators of Asia and the Pacific.
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Figure 3. White-collar and Blue-collar Wages in Thai Manufacturing, by Industry Code

Source: Authors’ calculations based on the Industrial Census 2006.

Wage differentials across industries in Thailand are observed. As shown in
Figures 3 and 4, although wages paid for white-collar staff are higher than those
of blue-collar workers, the wage gap tends to be different across industries. It
seems that labor-intensive industries tend to have a higher level of wage gap than
capital-intensive industries. Labor-intensive industries include fruit and vegetable

Figure 4. Wage Gap in Thai Manufacturing, by Industry (ISIC 4-digit classification)

Note: The wage gap is defined as the ratio of white-collar wages to blue-collar wages.
Source: Authors’ calculations based on the Industrial Census 2006.
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Figure 5. Relationship between Wage Gap and Share of Parts and Components Imports
in 2006

Source: Authors’ calculations based on the Industrial Census 2006.

processing (ISIC 1513) and the manufacture of soft drinks (ISIC 1554), carpets
and rugs (ISIC 1722), and knitted and crocheted fabrics (ISIC 1730). They also
include resource-based industries such as the manufacture of basic iron and steel
(ISIC 2710); sugar (ISIC 1542); basic chemicals (ISIC 2411); and pharmaceuticals,
medicinal chemicals, and botanical products (ISIC 2423). Capital-intensive indus-
tries comprise manufacturing sectors such as motor vehicles (ISIC 3410), bodies
for motor vehicles (ISIC 3420), other transport equipment (ISIC 3599), and jew-
elry and related articles (ISIC 3691). This could be because such industries need a
more skillful workforce to partner with capital. Consequently, most workers in such
industries are categorized as skilled workers.

Figure 5 presents a scatter plot illustrating the differences in wages paid and
the types of employed workers across industries according to the extent to which
they are engaged in global production sharing. The share of parts and component
imports to total imports is used as a proxy for the extent to which industries are
engaged in global production sharing.6 In Figure 5, the relationship between the wage
gap and the share of parts and component imports across industries tends to be
positive to a certain extent, suggesting the wage gap tends to be higher as industries

6See discussion on the use of parts and component import shares as a proxy for the extent to which industries
are engaged in global production sharing.
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Figure 6. Relationship between Production Workers and Share of Parts and Components
Imports in 2006

Source: Authors’ calculations based on the Industrial Census 2006.

increasingly engage in global production sharing. The same positive relationship
is found between the share of production to total workers and the share of parts
and components imports, despite the relationship being relatively less clear cut in
Figure 6.

IV. Empirical Model

The empirical model employed in Amiti and Cameron (2012), (Equation 1,
p. 280) is used in this paper,

ln

(
Ws

Wu

)

i j

= α j + αi + β1 ∗ Inputtariffi + β2 ∗ Inputtariffi ∗ IMi

+ β3 ∗ Outputtariffi + β4 ∗ Outputtariffi ∗ EXi + Zi j� + εi j (1)

where ln
( Ws

Wu

)
i j

is the wage skill premium. The equation states that this premium is
a function of the input tariff (Inputtariff j ), the output tariff (Outputtariffi ), and their
interaction with import share (IMi ) and export share (EXi ) at the firm level.

To construct the input tariff, we weight the output tariffs by their input cost
shares, as follows,

Inputtariff j =
n∑

i=1

ai j ti (2)
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where ti = tariff of product i, and ai j = shares of product i used in producing product
j (input-output coefficient).

In theory, it should not matter if policy-induced incentives from cross-border
protection measures are generated by input tariffs or by output tariffs. Instead, it
would be theoretically superior to employ an effective rate of protection (ERP)
instead of separating input and output tariffs. However, in reality, the effect of input
and output tariffs could differ in at least two circumstances. First, this occurs when
domestically-manufactured and imported intermediates are not close substitutes.
A change in the input tariff would have a significant effect only on firms that
actually import them. For firms that use domestically-manufactured intermediates,
such change would not have any significant effect on worker demand. Second, as
echoed in the firm heterogeneity literature, switching market orientation between
the domestic and the export market is costly. Hence, changes in the output tariff
might not have any significant impact on those who still export; they just continue
to do business because of the presence of sunk and fixed costs within the export
business.

Both circumstances above are often observed in a country long engaged
with the world and pursuing a dual-objective trade policy, where the reluctance to
lower tariffs is associated with the introduction of input tariff exemption schemes to
promote export-oriented activities. Under such a policy environment, firms decide
to be either purely export-oriented, or purely domestic-market oriented. Export-
oriented firms focus on the global market simply because of the inherently larger
scale of operations and tend to rely on high quality imported intermediates to
strengthen their position in the world market. Sourcing local intermediates could
be costly due to input tariff protection as well as the difficulty in finding qualified
inputs. In the case of domestic market-oriented firms, tariff protection allows them
to operate in an enclave, isolated from global competition, in order to maximize
profits. However, this makes them slow to respond to technological advancements
elsewhere. To address these circumstances, two interaction terms, Inputtariffi ∗ IMi

and Outputtariffi ∗ EXi , are introduced in addition to Inputtariffi and Outputtariffi .
The row vector Zi j in Equation 1 is a set of controlling firm-specific vari-

ables including ownership (OWNi j ), size (SIZEi j ), export (EXi ) status, import (IMi )
status, and the share of non-production workers (Bluesharei j ).7 In this study, three
additional firm-specific variables are included—i.e., the level of fixed asset stock
(ln Ki j ), the ratio of females to the total number of workers (femalei j ), and the
composition of blue-collar workers (skillsharei j ). The variable ln Ki j is introduced
to capture the degree of capital deepening at the firm level. The higher the degree
of capital deepening, the larger the share of wage skill premiums. Hence, its effect
is expected to be positive. Meanwhile, the variable femalei j , the ratio of female

7In Amiti and Cameron (2012), another firm-specific variable is the state-owned enterprise variable. This is
excluded from our model as it is not relevant to Thailand.
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workers to total workers, is included to address any possible gender bias that might
occur. The sign of the corresponding coefficient could be either positive or negative.

Finally, skillsharei j , defined as the ratio of skilled to total operational/blue-
collar workers, is included simply because of the nature of the Thai dataset which
further disaggregates blue-collar workers into skilled and unskilled. The former
refers to supervisors with long experience who are skilled in monitoring production
lines to an extent that they should be regarded as white collars. Unfortunately,
in the dataset, wage compensation paid to operational workers is not separated,
and this makes it impossible to redefine more precise wage compensation of true
white-collar staff. The higher value of skillsharei, j implies that the denominator in
the wage skill premium includes some element belonging to actual skilled workers.
Hence, a negative sign is expected.

As mentioned in Section II, engaging in global production sharing can have
an implication on wage skill premiums. Ideally, to capture the effect of global
production sharing (GPS j ) on wage skill premiums, details at the firm level (e.g.,
whether firms are actually engaged in multinational enterprises’ production sharing,
whether they import tailor-made raw materials for specific customers, etc.) are
needed. Unfortunately, such details at the firm level are not available within the Thai
dataset. To overcome the unavailability of perfect measures of global production
sharing, therefore, three alternative proxies are used in this study.

The first two proxies are shares of parts and components in total im-
ports (GPS1 j ) and total trade (GPS2 j ), respectively, as reflected in the following
equations:

GPS1 j = P&C Imports j

Total Imports j

(3)

GPS2 j = P&C trade (import + export) j

Total Trade j
(4)

The higher the share, the more important the global production sharing is
to the industry. The parts list is the result of a careful disaggregation of trade
data based on Revision 3 of the Standard International Trade Classification (SITC,
Rev 3) extracted from the United Nations trade data reporting system (UN Comtrade
database).8 It is important to note that the Comtrade database does not provide for
the construction of data series covering the entire range of fragmentation-based
trade. The parts list used here is from Athukorala and Kohpaiboon (2009).9

8The list of parts and components is available upon request.
9Lists of parts in the Board Economics Classification (BEC) 42 and 53 is a point of departure. Note that the

parts in BEC 211 are not included as they are primary products which are usually classified as traditional, rather than
fragmented-intermediates. The additional lists of parts are included based on firm interviews reported in Kohpaiboon
(2010). Data on trade in parts are separately listed under the commodity classes of machinery and transport equipment
(SITC7) and miscellaneous manufacturing (SITC8). Based on firm interviews elaborated in Kohpaiboon (2010).
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Another proxy is the binary dummy variable (GPS3 j ), which is equal to 1
for industries in the electronics, electrical appliances, and automotive10 sectors; and
0 otherwise. It is in these three industries where global production sharing takes
place intensively as suggested by previous empirical studies (Athukorala 2014,
Kohpaiboon and Jongwanich 2013). These three proxies are used alternatively as
robustness checks in the estimations.

In addition to the role of global production sharing, two industry-specific
factors are included in the empirical model. This is different from the previous
studies where industry-specific factors are largely captured by the dummy variable.11

The first one is producer concentration (CRj). Industries with high barriers to entry
are likely to be concentrated and are often capital and/or skill intensive. Hence, in
a highly concentrated industry, the demand for skilled workers would be higher.
The wage skill premium would also be higher, therefore a positive sign is expected.
Producer concentration is measured by the sum of the sales share of the top four
firms in total.

Another industry-specific variable is output growth (GROWTH j ) which is
intended to capture the dynamics of labor movement. In general, in industries
experiencing rapid output expansion, there would be a greater demand for inputs,
including labor. To motivate resource movement, input prices would increase. In
such case, wages for skilled workers are likely to grow at a faster rate than that for
unskilled staff, so that the wage skill premium would be higher in a faster growing
industry.

Log-linear least squares regression is used in calculating annual growth rates
over the past 5 years:

ln Y jt = α + βt (5)

where Y jt is the real gross output value of industry j at time t where t is from 2000
to 2005. The OLS estimate of β represents annual growth.

All in all, the empirical model employed in this study is:

ln

(
Ws

Wu

)

i j

= α j + αi + β1 ∗ Inputtariffi + β2 ∗ Inputtariffi ∗ IMi

+ β3 ∗ Outputtariffi + β4 ∗ Outputtariffi ∗ EXi j + β5IMi j + β6EXi j

+ β7OWNi j + β8SIZEi j + β9bluesharei j + β10 ln Ki j + β11femalei j

+ β12skillshi j + β13GPS j + β14CR j + β15GROWTHi j + εi j

10This includes ISIC 2911, 2913, 2915, 2919, 2921, 2922, 2923, 2924, 2925, 2926, 3000, 3110, 3120, 3220,
3230, 3311, 3312, 3313, 3320, 3330, and 3410.

11When these two industry-specific variables are introduced into the model, zero-one industry dummies turn
out to be statistically insignificant.
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where
ln

( Ws

Wu

)
i j

= wage skill premium of firm i in industry j;
Inputtariff = tariff on raw materials in industry j;
Outputtariff = tariff on finished products in industry j;
SIZEi, j = size of firm i in industry j;
EXi, j = share of exports of firm i in industry j;
IMi, j = share of raw material imports of firm i in industry j;
OWNi j = foreign ownership of firm i in industry j (= 1 if foreign firm,

0 otherwise);
ln Ki j = level of fixed asset stock of firm i in industry j;
Bluesharei j = share of production to total workers of firm i in industry j;
femalei j = ratio of females to total workers of firm i in industry j;
skillsharei j = ratio of skilled to total operational/blue-collar workers of firm

i in industry j;
GPS j = degree that industry j is engaged in global production sharing, proxied

by three alternatives;
GPS1 j = shares of parts and component imports to total imports;
GPS2 j = shares of parts and component (import + export) trade to total

trade;
GPS3 j = binary dummy variable (= 1 for electronics, electrical appliances,

and automotive industries; 0 otherwise);
CR j = producer concentration of industry j;
GROWTH j = annual output growth rate over the past 5 years of industry j

based on the log-linear regression method; and
εi, j = disturbance terms of firm i in industry j.

V. Data and Econometric Method

Ideally, the empirical questions in this paper must be properly addressed by
panel data analysis at the firm level with comprehensive information on wage com-
pensation and workers at the disaggregate level, i.e., workers are properly classified
as unskilled, skilled, scientists, and office workers. Given the available data, this pre-
ferred dataset is not possible. So far there are two industrial census sets—i.e., 1996
and 2006—both of which are establishment level data. Even though both provide
establishment identification numbers, the numbers are not assigned systematically.
For a given ID number, an establishment in 1996 is not necessarily the same as that
in 2006. Hence, the industrial census of 2006 is used.

The census covers 73,931 plants, classified according to 4-digit industries
as per the International Standard of Industrial Classification (ISIC). The census
was cleaned up by first checking for duplicated samples. As occurred in the 1996
industrial census, there are some duplicated records in survey returns, presumably
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because plants belonging to the same firm completed questionnaires using the same
records. The procedure followed in dealing with this problem was to treat records
that report the same value of the eight key variables of interest in this study being
counted as one record only. The eight variables are registered capital, number of male
workers, number of female workers, sales value, values of capital stocks (initial and
ending periods), value of intermediates, and initial stock of raw materials. There
are 7,992 such cases hence, the final sample drops to 65,940 plants.12 This is to
minimize any potential problems emerging from mixing plant and firm data.

In addition, we deleted establishments which had not responded to one (or
more) of the key questions concerning such factors as sales value and output, and
which provided seemingly unrealistic information on such details as negative output
value or recorded an initial capital stock of less than B5,000 (less than $200).13

The 2006 census contains a large number of microenterprises defined as plants
with fewer than 10 workers. There are 39,152 samples which employ fewer than 10
workers, of which 52% are microenterprises which do not hire paid workers (zero
paid workers).

The problem of self-employed samples is less severe when considering sam-
ples with more than 10 workers (1,623 samples out of 26,788). Hence, our analysis
focuses on samples with more than 10 workers net of self-employed firms. Seven
industries that exist either to serve niches in the domestic market (e.g., the process-
ing of nuclear fuel, and manufacture of weapons and ammunition), in the service
sector (e.g., the building and repair of ships, manufacture of aircraft and spacecraft,
and recycling), or explicitly preserved for local enterprises (e.g., the manufacture of
ovens, furnaces and furnace burners, and manufacture of coke oven products) are
excluded. Overall, these remaining establishment plants accounted for 75% of Thai
manufacturing gross output and 62% of manufacturing value added in 2006.

In compiling the census, Thai firms are often reluctant to share wage compen-
sation information. This is especially true for non-operational workers (white-collar).
There are only 13,809 samples providing both wage compensation for operational
and non-operational workers. Among these, there are 2,940 firms that report com-
pensation per operational worker greater than or equal to that of non-operational
workers. It seems unrealistic to observe such a pattern given the definition of non-
operational workers used in the census and the labor market situation in Thailand
where most office workers attain an undergraduate degree and receive a higher wage
than staff on the production line. Hence, those samples are excluded and the final
sample size drops to 10,706 firms.

12As a robustness check, we alter the criteria from eight to seven variables (excluding initial raw materials).
The number of duplicated samples slightly increases to 8,067 samples. Hence, we remain with our initial criteria to
maintain as many samples as possible in our analysis.

13If we alter to B10,000, the number to be dropped increases to 1,289 samples (another 500 samples to be
dropped).
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Table 1. Statistical Summary

No. of obs. Average St. Dev. Min. Max.

ln
(

Ws

Wu

)
i j

10,258 0.63 0.46 0.00 2.84

EXi, j 10,258 14.58 30.10 0.00 100.00
IMi, j 10,258 12.49 25.64 0.00 100.00
OWNi j 10,258 8.24 23.94 0.00 100.00
SIZEi, j 10,258 17.50 2.62 0.00 25.16
skillsharei j 10,258 0.71 0.36 0.00 1.00
Bluesharei j 10,258 0.59 0.08 0.04 0.69
female i j 10,190 −0.96 0.64 −4.44 0.00
GROWTH j 10,258 0.06 0.08 −0.19 0.40
Inputtariffi 10,258 0.04 0.02 0.00 0.11
Outputtariffi 10,258 0.07 0.06 0.00 0.30
CR j 10,258 0.55 0.16 0.02 1.00
GPS1 j 10,258 0.03 0.11 0.00 1.00
GPS2 j 10,258 0.02 0.09 0.00 1.00
GPS3 j 10,258 0.08 0.26 0.00 1.00

Source: Authors’ calculations.

Gross output and its corresponding price deflators are derived from the Na-
tional Economics and Social Development Board (NESDB). The annual growth rate
is based on gross output at constant prices (1988). Trade data is compiled from UN
Comtrade data and the standard concordance between ISIC and HS is applied. The
nominal rate of protection is calculated in this study based on official data provided
by the custom duty offices of the Ministry of Finance.

Producer concentration data is obtained from Kophaiboon and Ramstetter
(2008) where concentration is measured at the more aggregate level (e.g., many
figures are measured at the 4-digit level, whereas some are calculated at the 3-digit
ISIC classification standard). This is to guard against possible problems arising
from the fact that two reasonably substitutable goods are treated as two different
industries according to the conventional industrial classification at a high level of
disaggregation. Our tariff data are at the 6-digit HS code level. To calculate tariffs on
raw materials, concordance between 6-digit HS code level and the input-output table
is developed. The weight of inputs in each product is calculated by using information
from the input-output table. Tables 1 and 2 provide a statistical summary, including
a correlation matrix of all relevant variables in this analysis.

The empirical model in Equation 2 above is first estimated using the ordinary
least squares (OLS) method, while paying attention to the possible effect of statistical
outliers on estimation results. Cook’s Distance is applied here to identify suspected
outliers. In addition, it is likely that the model would be subject to simultaneity
problems from two possible sources. First, as argued largely in the political economy
literature, certain industries have more political power to lobby government for
protection (see Grossman and Helpman 1994). Thus, input and output tariffs are
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endogenous, resulting in biased estimators. In addition, industry-specific factors
could influence both wages and tariffs.

To mitigate possible simultaneity bias, instrument variable estimation is used.
We follow the practice employed in previous studies such as Trefler (2004), Amiti
and Davis (2011), and Amiti and Cameron (2012), where lagged values are used as
instruments. That is, 1999 tariffs are used for 2006, while producer concentration in
1996 substitutes for that in 2006. Consequently, the following discussion is based
on the IV estimates.

VI. Empirical Results

Table 3 provides the IV estimation results. All equations in the table perform
well in terms of joint significance of parameter estimates based on the Wald test.
Three alternative proxies of global production sharing yield basically comparable
results. All firm-specific variables are statistically significant. The positive and sta-
tistical significance of the coefficient associated with SIZEi j suggests that the wage
skill premium is higher for larger firms.

Table 3. Instrument Variable Estimation (IV) Results for the Three Global Production
Sharing Proxies

GPS1 GPS2 GPS3

coeff. t-stat coeff. t-stat coeff. t-stat

Intercept −0.45 −1.85 −0.435 −1.79 −0.44 −2.13
IMi j 0.01 1.49 0.013 1.44 0.01 1.66
Inputtariffi 0.44 0.23 0.230 0.12 0.72 0.41
Inputtariffi ∗ IMi, j −0.25 −1.29 −0.249 −1.24 −0.27 −1.46
EXi j −0.01 −2.18 −0.013 −2.15 −0.01 −2.42
Outputtariff −11.22 −2.19 −11.645 −2.14 −9.63 −2.29
Outputtariffi ∗ EXi j 0.20 2.34 0.207 2.3 0.18 2.61
OWNi j 0.00 0.09 0.000 0.03 0.00 0.13
lnoutput 0.02 6.45 0.025 6.29 0.02 7.14
skillsharei j −0.05 −1.79 −0.047 −1.74 −0.05 −2.32
Bluesharei j 0.84 7.71 0.837 7.51 0.84 8.49
female i j −0.14 −1.63 −0.153 −1.62 −0.12 −1.57
GPS j 0.29 2.18 0.393 2.21 0.12 1.36
CR j 1.15 1.77 1.173 1.74 1.00 1.84
Outputtariffi 2.11 2.00 2.159 1.96 1.83 2.09
No. of obs. 8,732 8,732 8,732
F (14, 8,717) 13.56 12.94 16.20

Source: Authors’ estimates.

We cannot find any difference between foreign and local firms in our analysis.
This might be due to the fact that Thailand has long opened for foreign investors since
the early 1960s. Also, foreign and local firms interact with each other concerning
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workers. Therefore, the hypothesized difference in wage premium disappears. The
coefficient corresponding to Bluesharei j carries a negative sign as expected. The
negative and statistical significance of Skillsharei, j is also in line with our hypothesis.
Due to the way data were collected, wage compensation for operation workers partly
covers that of skilled workers so that the denominator in the wage premium is
inflated. Wage skill premiums in firms hiring more female workers are smaller than
for those hiring more male workers.

The effect of producer concentration on the wage premium is found to be both
positive and statistically significant. Firms within highly concentrated industries are
often capital and/or skill intensive. There is more demand for skilled workers than
firms in less concentrated sectors. Firms in industries experiencing rapid output
expansion (high output growth) tend to have a greater demand for skilled workers.
Industries with brighter growth prospects would be in a better position to attract
skilled workers. Hence, wage skill premiums in such industries would be higher in
a faster growth industry.

A. Effects of Trade Liberalization

Our findings are in line with the literature on firm heterogeneity. In particular,
tariff cuts have different effects on firms depending on choices of globalization
mode. The average effect of changes in input tariffs on wage skill premiums is
found only in firms which actually import. The coefficient of the interaction term
is negative, though not highly significant. The coefficient on input tariffs becomes
statistically insignificant, indicating that a cut in input tariffs does not have any effect
on firms that do not import.

One possible explanation for this is that domestic and foreign intermedi-
ates are not closely substitutable. This seems to be sensible for developing coun-
tries, including Thailand, with dual objectives in conducting trade policy—i.e.,
maintaining tariff protection while promoting exports through tariff exemption
schemes, under a cascading tariff structure. There is less incentive for local en-
trepreneurs to produce intermediate and capital goods that directly compete with
imports. Instead, the cascading tariff structure encourages local entrepreneurs to
produce finished products for highly protected markets while relying on imported
intermediates.

For those actually involved in the production of intermediates, their products
are unlikely to be close substitutes of imported goods. Hence, a cut in input tariffs
would not have any significant effect on their business decisions, including their
demand for skilled workers. However, for those who import intermediates (and who
cannot find similar products in the local market), an input tariff cut has negative
effect on the wage skill premium. While the relationship is only weakly significant,
it indicates a complementary nature between imported intermediates and skilled
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workers. This result seems consistent with the theoretical justification originally
proposed by Rosen (1968), Griliches (1969), Goldin and Katz (1998), and Krusell
et al. (2000).

Where output tariffs are concerned, both the coefficient on output tariff and
its interaction with export share are statistically significant. The former is negative,
while the latter is positive. The negative coefficient associated with output tariffs
suggests that a cut in output tariffs widens the wage skill premium. In theory, this
could come from either an increase in demand for skilled workers or a decrease in
demand for unskilled workers. The statistically significant and positive sign of the
interaction term with export share suggests the latter.

As mentioned earlier, Thailand has dual objectives, conducting trade policy
under a cascading tariff structure. In this setting, local firms have two choices:
to operate under the cascading tariff structure by producing goods for the highly
protected domestic market, or to export by making use of the abundant unskilled
labor. Both measures increase demand for unskilled workers. With an output tariff
cut, the resulting increase in imports of finished goods could force firms previously
operating under the heavy protection to exit. Pressures on unskilled worker wages
would be weaker.

On the other hand, for purely exporting firms, the effect of output tariffs on
wage skill premiums turns out to be positive, as they benefit from less pressure on the
wages of unskilled workers.14 In addition, there are extra activities for firms engaged
in exports, including negotiating with customers, bargaining, overcoming day-to-day
problems on the production line, arranging delivery schedules, and offering after-
sale services as suggested in firm-specific case studies.15 All other things unchanged,
this raises wages for skilled workers and widens the wage gap. In our estimates,
a positive effect on wage skill premiums is found when firms’ export-output ratio
virtually exceeds 50%. Note that the coefficient associated with the export share
variable itself is negative and statistically significant, but very small, so that the net
effect remains largely positive.

Our findings above highlight the side effects of the country’s dual objectives
for trade policy. Such effects are even worse when they operate under a cascading
tariff structure. To a certain extent, this explains the high import content of export-
oriented products in many developing East Asian economies. More importantly,
under a cascading tariff structure, tariffs on consumer products, which are likely
to be unskilled-worker-intensive, are high. This may inflate demand for unskilled
workers and jeopardize the competitiveness of exporting firms.

14When the export-output ratio is 100% or EX = 1, the net effect of output tariff cuts turns out to be positive
in all cases.

15Evidence from firm interviews in Kohpaiboon (2006), Kohpaiboon et al. (2012), and Kohpaiboon and
Jongwanich (2013) concerning processed food, garments, hard disk drives, and automotive industries. The interview
period was between 2004 and 2012. The sample covered all firm sizes.
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B. Role of Global Production Sharing

Another main contribution is the role of global production sharing. The wage
skill premium is also influenced by the extent to which industries participate in global
production sharing. Our findings support the hypothesis that firms in developing and
developed countries face different production cones. Outsourced economic activ-
ities from developed countries which are generally regarded as unskilled-worker-
intensive could be seen as being skill-intensive in the context of developing nations.
All three proxies of global production sharing reach a positive sign at the conven-
tional level of statistical significance, except GPS3.16

This finding is in line with the different cones of production hypothesis. Rela-
tively unskilled labor-intensive activities outsourced by firms in developed countries
tend to be skilled worker-intensive in developing countries. Demand for skilled to
unskilled workers increases in developing countries as a result of participation in
global production sharing. It is also consistent with case studies such as Kohpaiboon
(2010) and Kohpaiboon and Jongwanich (2013) for four Thai industries (television
sets, hard disk drives, automotive, and garments) and Athukorala (2014) for elec-
tronics in Penang, Malaysia, all of which demonstrate that tasks in global production
sharing are far more complicated than simple assembly.

There is a heated public debate in developing countries on the issue that
participation in global production sharing could trap domestic enterprises on the
lower rung of the sharing ladder, which mainly involves simple assembly operations,
and could make them heavily reliant on low wages to stay competitive globally.
Our results suggest the opposite. As described in the global value chain literature,
the governance of the supply chain within production sharing plays a key role in
determining costs, flexibility, and risk within the productive capacity of suppliers,
and the degree of reliability of supplier contracting. Thus, for firms in developing
countries, the natural endowment of unskilled labor is inadequate to participate
and fully engage in the production sharing. Skilled workers are also demanded.
This finding also raises concerns regarding the side effects of increasing economic
globalization by participating in global production sharing on unskilled workers. In
particular, unskilled workers unable to obtain adequate skills may be left behind.

VII. Conclusion

The paper aims to gain a better understanding of the determinants of wage skill
premiums, defined as the wage difference between skilled and unskilled workers. The
Thai manufacturing sector is selected as a case study for the issue at hand. Both the

16The coefficient associated with GPS3 is positive, but its p-value (two-tailed) is 0.174.
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presence of firm heterogeneity and the increasing importance of global production
sharing are brought together in our empirical model to avoid any estimation bias.

Our key finding is that tariff cuts have different effects on firms depend-
ing on their globalization mode. For importing firms, a cut in input tariffs tends
to reduce wage skill premiums. Conversely, a cut in output tariffs forces such
firms—particularly those operating under heavy protection—to exit, lowering the
pressure on unskilled worker wages. For exporting firms, an output tariff cut in-
duces greater demand for skilled workers and raises wages for skilled workers. This
eventually widens the wage skill premium.

Another key finding is that outsourced economic activities from developed
countries, which are generally regarded as unskilled worker-intensive, are still skill
intensive in the perspective of developing countries. For firms in such countries,
the natural endowment of unskilled labor is inadequate for participating and fully
engaging in production sharing. Skilled workers are also needed.

Our finding has three policy implications regarding managing ongoing eco-
nomic globalization. First, a dual-objective trade policy that maintains cross-border
protection for some local firms while encouraging others to export through tariff
exemption schemes has a side effect, which is made even worse when objectives are
pursued under a cascading tariff structure. While linkage within a country lessens
with continued globalization, the dual-objective trade policy further destroys any
potential linkage between upstream and downstream industries. When such a policy
is conducted under a cascading tariff structure, the result may be inflated demand
for unskilled workers and lower competitiveness of exporting firms.

Second, our findings suggest that participating in global production sharing
provides not only lucrative business, but also offers the chance to move up to a higher
rung on the technology sharing ladder. For such opportunities to materialize, workers
need to obtain more skills. To a large extent, this is an area where the government can
play a leading role through education reform as well as public–private coordination
in training programs.

Finally, increasing economic globalization by participating in global pro-
duction sharing could have a negative impact on unskilled workers. In particular,
unskilled workers who are unable to receive adequate skills may fall by the wayside.
Social safety net programs must be put in place to mitigate the adverse effects.
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For Afghanistan, the dual prospect of declining donor support and high ongoing
security spending over the medium term keeps its government budget tight. This
paper uses a general equilibrium model to capture the security–development
trade-off facing the government in its effort to rehabilitate growth and fiscal
sustainability. In particular, it considers strategic policy options for counteracting
and minimizing the negative macroeconomic impact of possible aid and revenue
shortfalls. We find that the mobilization of domestic revenues through changes
in tax policy is the preferred policy response for the Afghan central government.
Such a response helps to place its finances on a sustainable path in the near term
and preserve most of the growth potential. Cutting expenditures balances public
finances but causes the economy to permanently shrink. Debt financing helps
to preserve much of the economy size but can quickly put the sustainability of
public finances at risk.
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I. Introduction

Afghanistan shares the common challenge of many low income and develop-
ing economies: large development needs and limited resources. While the choices
are not new or unique, Afghanistan faces additional complications from the de-
velopment and maintenance of a large security infrastructure that diverts scarce
funds from other important capital spending. Furthermore, the prospect of declining
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donor support and the need for high ongoing security spending over the medium
term means that the security–development trade-off is unlikely to ameliorate over the
next decade. This paper aims to model this trade-off and illustrates the implications
of policy choices. There are no easy answers. The model presented here abstracts
from a myriad political and institutional elements that are unique to Afghanistan
and complicate the outlook beyond the trade-off we explore.

The macromodeling framework used in this paper is an adaptation of the
workhorse model used by the IMF to analyze policy challenges in low-income
countries (Buffie et al. 2012). The adapted framework is used here to trace the
impact of exogenous shocks (such as a decline in foreign aid) or policy failures
(such as a lower domestic revenue yield) on fiscal stance and economic output.

The key methodological contribution is the explicit focus on the public pol-
icy choices between investment and security spending, both of which are growth
enhancing. The government supplies security services with the aim of ensuring a
stable socio-political climate conducive to growth by enforcing the rule of law. The
government also provides public infrastructure which equates to capital spending
for development needs. Both public services affect the economy with a positive
externality, and the government’s objective is to maximize social welfare through
provision of these services.

The central finding points to the mobilization of domestic revenue resources
as the government’s best response to an exogenous shock that shrinks the resource
envelope. The negative impact of exogenously reducing the government’s pool of
funds on growth is best minimized by raising additional tax revenues. The additional
revenue helps to offset partially the shortfall in foreign aid and maintain supply of
public services near original levels. Policy options like debt financing or cutting
public expenditures would sacrifice either fiscal sustainability or supply of public
services and output.

The next section outlines the economic situation in Afghanistan. Section III
describes the macromodeling apparatus, including the decision-making process in
the government sector. Section IV analyzes the behavior of the public sector, where
the focus is on the optimal allocation of public resources between infrastructure and
security investment. A reader less interested in the technical aspects of the macro-
modeling framework may go directly to section V that looks at fiscal experiments
and evaluates possible policy responses to (i) a possible shortfall in foreign aid, and
(ii) a possible increase in tax avoidance. Section VI concludes with a discussion of
policy implications.

II. The Economic Landscape

Since 2001, Afghanistan has received substantial donor support to assist the
country’s recovery from 30 years of conflict, and the country remains heavily reliant
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on foreign donor grants. Out of an estimated total public spending of 52% of gross
domestic product (GDP),1 the IMF estimates that donors financed 31% of GDP
via extra-budgetary operations (“off-budget”) in addition to providing 10% of GDP
in grants directly to the Afghan budget (“on-budget”).2 The remaining 11% came
from domestic revenue collection. In other words, only one-fifth of Afghan public
spending was funded from domestic means.

Such levels of donor support—while needed in a post-conflict situation—are
unlikely to be sustained indefinitely. As such, the Afghan government needs to find
ways to balance the takeover of externally-financed expenditures while increasing
pro-poor and development outlays as international engagement gradually declines. In
particular, economic development over the medium term will depend on the impact
of the envisaged drawdown of a large foreign military architecture (“transition”)
and foreign civilian engagement (“transformation”), the former having begun in
2012 and expected to be largely finalized by 2014. In the case of Afghanistan,
donor support has already started to decline, and may decline further as the military
presence shrinks further. Notwithstanding, donors pledged $16 billion until 2016 at
the 2012 Tokyo Conference—a significant level of support.

Its difficult past and geopolitical importance has meant that Afghanistan’s
security needs have grown relatively large for an economy of its size. At present,
an estimated 4% of GDP was spent on security by the government using its own
resources, while an additional 20% of GDP was funded by donors. Compared to
other fragile economies, Afghanistan’s total military expenditures stand out. As a
result, the lion’s share of donor support was for security. In 2011, donors funded
60% of the on-budget costs of the Afghan security forces—military and police. In
addition, donors directly paid for the costs of foreign troops in Afghanistan to the
tune of $12 billion (60% of GDP in 2011).

From a medium-term policy perspective, the speed of the military transition is
the key determinant of how much security spending would need to be funded from
the country’s own budgetary resources. The exact trajectory of support from the
international community, including grants from such bodies as the NATO Training
Mission and the Law and Order Trust Fund Afghanistan, will determine how much
fiscal space the government has for other spending priorities.3 Many policymakers
expect that domestically produced security services will eventually be cheaper than
foreign security services; therefore, there will be more fiscal space for non-defense
expenditures.

1IMF country report (IMF 2011).
2Hogg et al. (2012) estimate that donors spent close to 100% of GDP in the same year under the label of

Afghanistan, though not all of this money was actually spent inside the country. In this case, the Afghan contribution
is that much smaller at 10%.

3Even though donors expect the country to shoulder a larger share of the costs, the 2012 Chicago NATO
summit nevertheless generated significant support over the coming decade, with Afghanistan agreeing to contribute
up to 23% of its security costs.
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In addition to taking over security spending, the Afghan government will
also have to shoulder projects and investment spending currently run by donors.
This includes the capital stock put in place by donors (for example, roads, bridges,
schools, and hospitals). As donor-financed development projects are surrendered to
the Afghan government, the tight resource envelope will force the government to
evaluate the viability of this capital stock. The IMF and World Bank conservatively
estimate the cost of maintaining this capital stock at 15% of GDP.

Domestic revenue effort is the main means by which the government can
loosen its own budget constraint. Successive administrations have achieved impres-
sive improvements in revenue collection in the space of five years (a quadrupling
in absolute terms between 2005/2006 and 2010/2011). Realizing further gains de-
pends heavily on the speed and determination with which the fiscal reform agenda
is implemented as well as exogenous political and economic developments. Mining
revenues and a broadening of the domestic tax base (e.g., the introduction of a value-
added tax (VAT) and excise duties, which are relatively more easily collected than
other alternatives) would generate vital fiscal space. It would also help to wean the
country off reliance on import duties and other border taxes, the proceeds of which
can be victim to misappropriation. At present, the IMF estimates that, assuming a
stable security outlook, domestic revenues will be around 17% of GDP by 2025,
while donor support may still account for a respectable 23% of GDP.

In most countries, shortfalls in resources could be debt financed. However,
the Afghan government is still in the process of building a government bond market
based on sukuk securities.4 The success of any future sukuk issuance depends on a
number of factors, ranging from the ability to tap a relatively young domestic banking
sector for liquidity to foreign investor appetite for holding claims on an economy
with a unique security profile and outlook. The latter depends on the ability of the
government to fund security in the first instance, and therefore the government’s
fiscal constraint indirectly becomes a function of its security provision.

In the years ahead therefore, the government of Afghanistan has to balance
the need to maintain and improve security while advancing the country’s growth and
development. This must be achieved using a very limited domestic revenue base and
in view of the reality that donor support will decline from its elevated levels in the
immediate post-conflict period.

III. Macroeconomic Model

This section summarizes the modeling framework used, which is inspired
by Buffie et al. (2012). Here the formal part of the Afghan economy is character-
ized by seven basic sectors: households, producers, importers, exporters, financial

4Sukuk is a financial instrument structured to comply with the Islamic law.
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Figure 1. Model Schematics
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intermediaries, government, and the rest of the world.5 The model structure is
schematically depicted in Figure 1. The rest of the section details the behavioral
characteristics of individual economic agents and sectors.

A. Household Sector

The economy is populated by two types of households: households that are
rich enough to save or borrow against their expected income and households that
live on a day-to-day basis. The former group of households will be loosely called
savers (because this group can not only save but also borrow). The latter group will
be called hand-to-mouth households.

The two groups face the following decision problems.

5The model is designed to gauge economic output that is captured by GDP estimates excluding an informal
sector. According to some measures, the informal sector is about two-thirds of the actual economy so a large part
of the economy remains outside the purview of the framework developed. The existence of the informal sector may
support more favorable economic and fiscal policy outcomes than the model predicts, by helping to buffer adverse
economic shocks and smooth national income.
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1. Savers

The objective of savers is to maximize their lifetime welfare from consump-
tion, Cs

t , and leisure, 1– N s
t , at time t, or
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by making optimal consumption purchases and allocating working time, N s
t , where

total time is normalized to one. The savers can further smooth the stream of consump-
tion by investing in the form of physical capital, K s

t , buying domestic one-period
government sukuks, Dt , and buying or selling foreign one-period sukuks, Bt , valued
at the nominal exchange rate, F Xt . The savers discount the future at the factor of
0 < β < 1, where the discount factor β depends on the domestic long-term risk-free
interest rate. The savers’ consumption habit persistence and labor supply elasticity
are characterized by 0 ≤ ξ < 1 and η > 0, respectively.

The optimal decisions are subject to the nominal income constraint

Wt N s
t + Rk,t−1 K s

t−1 + Rl,t−1 Bt−1 F Xt + Rt−1 Dt−1 + T s
t + �t = · · ·

. . . (1 + τt ) Pt C
s
t + Pk,t I s

t

[
1 + ξI

(
I s
t

I s
t−1

− 1

)]
+ Bt F Xt + Dt (1)

While utility from consumption is influenced by how much savers consumed
in the past (external habit formation, C̄s

t ), savings allow them to smooth consumption
through good and bad times by intertemporally reallocating their assets. Consump-
tion is taxed at the rate 1 > τt > 0 set by the government.6 Pt is the domestic price
level, Pk,t is the price of physical capital, Wt the nominal wage rate, Rk,t the gross
nominal rental rate on capital, Rl,t the gross nominal interest rate paid on the foreign
sukuks, and Rt the gross nominal risk-free interest rate paid on domestic government
bonds. Savers also receive income from the government in the form of transfers, T s

t ,
and dividends from firms, �t , that they own. Investment in physical capital, I s

t , at

time t is subject to convex adjustment costs, I s
t

I s
t−1

− 1. The cost’s intensity depends

on the investment adjustment cost parameter ξI ≥ 0.
Savers are endowed with an initial physical capital stock, K s

0 > 0. The capital
stock depreciates at the rate 0 < δ < 1, following the law of motion of

K s
t = (1 − δ) K s

t−1 + I s
t (2)

6In numerical simulations in later sections, τt is either set to balance government budget or it is set at an
exogenous rate τ̄ .
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The first-order conditions that solve the savers’ maximization problem imply
the following equilibrium law of motions

1 − ξ

Cs
t − C̄s

t

= (1 + τt ) λt Pt (3)

(
N s

t

)η = λt Wt (4)

λt Pk,t = β[(1 − δ)Et Pk,t+1 + Rk,t ]Etλt+1 (5)

λt = β Rl,t Etλt+1 (6)

λt F Xt = β Rl,t Etλt+1 F Xt+1 (7)

Pk,t = Pt

{
1 + ξI

[(
I s
t

I s
t−1

− 1

)
− β

(
Et I s

t+1

I s
t

− 1

)]}
(8)

where λt is the shadow price of consumption. In the presence of capital adjustment
costs, the equilibrium price of capital, Pk,t , will be subject to a time-varying markup
that will depend on the shadow price of consumption and the rental costs of physical
capital. Without capital adjustment costs, when ξI = 0, capital will be priced at
the general price level Pt . C̄s

t is the external consumption habit, which simply
depends on the past consumption level, C̄s

t = ξCt−1 + εc,t with 0 < ξ < 1, and
a consumption habit shock, εc,t , which is stochastic with zero mean and finite
variance.

In equilibrium, the decision to buy or sell foreign sukuks is given by house-
holds’ preferences for domestic versus imported foreign goods and the subsequent
need to finance their purchase. The balance of international payments must be in line
with the households’ net foreign asset position (see the market clearing condition in
subsection III.H below).

Savers’ (as well as hand-to-mouth consumers’) consumption basket, Cs
t , con-

sists of domestically produced, Cs
d,t , and imported foreign consumption goods, Cs

f,t .
Both goods are assumed to be consumed as complements at fixed proportions

Cs
d,t = ωCs

t (9)

Cs
f,t = (1 − ω)Cs

t (10)

where 0 < ω < 1 is the share of domestically produced goods in the basket. The
complementarity assumption implies that the consumption goods will be demanded
at fixed portions regardless of their relative prices. This assumption captures the
belief that over the medium term, the variety of domestically produced goods will
remain limited and households will largely maintain their demand for foreign goods
regardless of their price.
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The Leontief structure of the consumption basket implies that the aggregate
price level is a weighted average of the prices of the two consumption goods

Pt = ωPd,t + (1 − ω)Pm,t (11)

where Pd,t is the price of domestic goods and Pm,t is the price of imported goods.

2. Hand-to-mouth Consumers

Hand-to-mouth households are less fortunate than savers. They maximize a
similar lifetime utility function

max{Ch
t ,N h

t }
E0

∞∑

t=0

β t

[
log

(
Ch

t

) − 1

1 + η

(
N h

t

)1+η

]

but lack the opportunity to smooth their consumption by saving/borrowing or in-
vesting. Also, they exhibit no consumption habits, implying they must be flexible in
aligning their consumption to income.

Because hand-to-mouth households do not own any physical or financial
assets, their income constraint simply equates labor income and government transfers
to (after-tax) expenditures on consumption goods.

(1 + τt ) Ch
t Pt = Wt N h

t + T h
t (12)

Hand-to-mouth consumers spend all of their income. The first-order condi-
tions imply that hand-to-mouth consumers maximize their welfare when the labor
supply is aligned with the real wage, Wt

Pt
,

Wt

Pt
= (1 + τt ) Ch

t

(
N h

t

)η
(13)

Similar to savers, hand-to-mouth households consume domestic, Ch
d,t , and

foreign, Ch
f,t , consumption goods at a fixed share ω, where

Ch
d,t = ωCh

t (14)

Ch
f,t = (1 − ω)Ch

t (15)

3. Aggregation

In the model economy, there is a fraction f of hand-to-mouth consumers and a
fraction (1 − f) of savers. Aggregate consumption demand, labor supply, investment,
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and capital demand of an average household is then given as a weighted sum of the
respective demand and supply functions of savers and hand-to-mouth consumers:

Ct = (1 − f ) Cs
t + f Ch

t (16)

Cd,t = (1 − f ) Cs
d,t + f Ch

d,t (17)

C f,t = (1 − f ) Cs
f,t + f Ch

f,t (18)

Nt = (1 − f ) N s
t + f N h

t (19)

It = (1 − f ) I s
t (20)

Kt = (1 − f ) K s
t (21)

B. Domestic Producers

Following Buffie et al. (2012), a representative producer operates in a per-
fectly competitive environment.7 She maximizes her profits by optimally using the
production factors of labor, Nt , physical capital, Kt−1, and imported intermediate
goods, M y

t . For using these resources, the producer pays the nominal wage, Wt , to
compensate labor supply, the rental rate, Rk,t , to compensate renting capital, and the
price Pm,t for imports.

The nominal profit function

max{Nt ,Kt−1,M y
t }

�t = Pd,t Yt − Wt Nt − (Rk,t − 1) Kt−1 − Pm,t M y
t

is maximized subject to a CES Cobb-Douglas production function

Yt = A (Nt )
αn (Kt−1)αk (M y

t )1−αn−αk Gψ
t (22)

where A > 0 is total factor productivity (TFP); αn and αk capture the share of labor
and capital inputs in production; 0 < αn , αk < 1, and αn + αk < 1.1 − αn − αk

captures the share of imports in production.
Except for the production factors listed above, real output Yt also depends

on the level of public services, Gt > 0, that enter in the form of a positive exter-
nality (similar to Barro 1990), their use essential for production. Public services
are supplied to the producers at no cost, positively affecting the producers’ total
factor productivity. The weight on public services ψ is nonzero, but it will hold that
ψ > αn (i.e., exogenous growth is guaranteed).8

7The assumption of perfect competition appears appropriate because the model time period is annual and
there free entry to the industry is likely.

8If ψ > αn , then the production function would exhibit increasing returns to scale in capital and government
services and the model would exhibit endogenous growth. The issue of endogenous growth is left for future research.
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The first-order optimality conditions give the firm labor, capital, and import
demand functions, respectively,

Nt Wt = αnYt Pd,t (23)

Kt−1 Rk,t = αkYt Pd,t (24)

M y
t Pm,t = (1 − αn − αk) Yt Pd,t (25)

C. Importers

Demand for imports in this economy comes from both households that de-
mand foreign consumption goods and producers that use foreign intermediate goods
in the production of domestic consumer goods. The total demand for imports is then

Mt = C f,t + M y
t (26)

The imported final and intermediate goods are both purchased at the same
import price, Pm,t .

D. Exporters

There is a representative exporter that buys domestic consumption goods and
sells them abroad at the export price, Px,t . The demand for exports, Xt , depends
on the level of foreign demand, Yw,t , and on the relative price competitiveness of
domestic goods on the foreign market

Xt = X̄

(
Px,t

Pw,t F Xt

)−εx

Yw,t (27)

where Pw,t is the world price of equivalent foreign goods (in foreign currency), F Xt

is the exchange rate, and εx > 1 is the export price elasticity.
The export price Px,t directly derives from the terms of trade, Tt ,

Tt = Px,t

Pm,t
(28)

which is given exogenously.

E. Financial Intermediaries

The role of financial intermediaries is to costlessly intermediate funds between
domestic and foreign lenders and borrowers. They operate in perfectly competitive
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markets where the world risk-free interest rate, Rw,t , is the price benchmark. The
financial intermediaries exist because lenders and borrowers lack the capacity to tap
international capital markets by themselves.

The intermediaries access loanable funds abroad and intermediate them to
domestic private borrowers if needed. The rate at which the funds are loaned out,
Rl,t , depends on the world risk-free interest rate, Rw,t , augmented for the country
credit risk, crt ,

Rl,t = Rw,t + crt . (29)

The country risk premium is assumed to depend on the economy’s relative
indebtedness

crt = prem

[
log

(
Rl,t Bt FXt

Pk,t Kt

)
− log (LVR)

]
(30)

where Rl,t Bt FXt represents the interest of foreign debt value in domestic currency,
Pk,t Kt is the nominal asset value (capital) that can be used as collateral, and LVR is
an exogenous loan-to-value ratio that foreign creditors accept without a risk penalty.
LVR is nonzero and is calibrated to match the country’s net foreign asset position
relative to GDP (see section IV.A).

It is assumed that markets charge a risk premium on foreign borrowing, and
therefore capital is not perfectly mobile. The existence of a risk premium serves
two purposes. First, it better reflects the reality of relatively less mobile capital
in low-income countries. Second, with perfect capital mobility, countries’ foreign
indebtedness could grow in an unbounded fashion.9 A risk premium that increases
with external debt anchors debt to stationary levels.

The risk premium can be positive or negative, depending on whether the
country is a net saver or borrower. In equilibrium, the net foreign asset position lines
up with the trade balance (see condition in subsection III.H). It is useful to note,
however, that even though the expression for the risk premium may look ad hoc, it
can be viewed as a reduced form of credit premia implied by optimal pricing models
such as the financial accelerator model by Bernanke et al. (1999).

F. Monetary Policy

The key role of monetary policy is to anchor inflation expectations at a desired
level. Because of the fiscal focus of the paper, the role of the central bank is modeled
in a minimalistic way. The bank follows an inflation targeting rule in which the

9See Schmitt-Grohe and Uribe (2003) for the review of other possible approaches addressing this problem.
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domestic risk-free rate is set as

Rt = ρr Rt−1 + (1 − ρr )[R̄ + φπ (πt − π∗)]. (31)

The central bank desires to smooth its interest rate decisions by a fac-
tor 0 < ρr < 1 weighting the existing interest rate level, Rt−1, and the need for
new action given by the deviation of current inflation, πt , from the policy target,
π∗ ≥ 0.

1. Government Agency: Public-services Producer

The agency’s charter from the government is to maximize the supply of public
services, Gt . Public services are supplied to the whole economy and serve as a free
input to private production. The basket public services are composed of security
services, Ht , and infrastructure services, zt .

Security and infrastructure are substitutes blended in constant returns to scale
(CRS) manner. The assumption is motivated by Berman et al. (2011). In their seminal
empirical analysis for Iraq, they find that development spending helps to improve
civilians’ attitude towards local as well as central government and reduce insurgent
activities. In Afghanistan, development programs seem to have similar implications
for security, although the evidence is less clear-cut (Beath et al. 2012, Chou 2012).10

The agency’s decisions to maximize the level of public services are con-
strained by the funding allowances from the central government. At the beginning
of each period; the agency is endowed with a lump-sum money transfer, Ig,t , and
optimally decides how much of these funds to allocate to infrastructure investment,
Iz,t , or invest in security-related human capital, IH,t . The production of public ser-
vices exhibits constant returns to scale with respect to security capital and the level
of infrastructure. Their individual shares are given by 0 < φ < 1.

Formally, the agency’s problem is characterized as

max
{Ht ,zt }

E0

∞∑

t=0

�t (Ag Ht )
φz1−φ

t

subject to the budget constraint

Ig,t ≥ Iz,t + IH,t (32)

10Beath et al. (2012) has lately argued that a certain minimum level of security must be provided for public
development programs to have improving effects on public attitudes towards the government and reducing violence.
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and subject to the accumulation law for security-related capital, Ht , and infrastruc-
ture, zt ,

Ht = (1 − δH )Ht−1 + s(IH,t − ĪH ) + ĪH (33)

zt = (1 − δz)zt−1 + s(Iz,t − Īz) + Īz. (34)

Ag > 0 is the factor associated with security capital productivity. The levels of se-
curity and infrastructure capital accumulate in a similar fashion to private physical
capital. Security capital and infrastructure depreciate at the rates 0 < δH < 1 and
0 < δz < 1, respectively. As is also typical in low-income economies, and
Afghanistan is not an exception, investment in public capital is subject to losses
and inefficiencies. The parameter 0 < s < 1 captures these inefficiencies by “pe-
nalizing” investment levels that differ from the long-term equilibrium, Īz > 0 and
ĪH > 0, respectively. It captures the notion that if government desires to increase the
level of public capital by the value of AF1, it needs to invest more than AF1. In the
context of the experiments in section V, this feature will tend to amplify the pressures
on the government expenditure policy due to shrinking financial resources.

When prioritizing investment decisions, the agency takes into account current
as well as expected future benefits that such investment will bring to the public. The
stochastic discount factor, �t , captures that agency’s role in a formal way. The
discount factor is stochastic because it depends on households’ marginal utility
from consumption that is subject to stochastic disturbances,

�t = βEt

{
Uc

(
Cs

t+1, N s
t+1

)

Uc (Cs
t , N s

t )

}
. (35)

The discount factor is derived from the savers’ decision problem to capture public
welfare (e.g., see Gali et al. 2007).

The stochastic discount factor introduces a time dimension to the agency’s
problem. Without the stochastic discount factor, the decision problem would be
static. First, the factor makes the agency’s decision problem dynamic by making
intertemporal substitutions optimal. That means that the agency can bring some
investment projects forward or delay them if it finds it desirable from the public wel-
fare viewpoint. Second and more importantly, the nature of the stochastic discount
factor makes the supply of public services countercyclical.

The discount factor depends on the expected economic performance. If the
economy is expected to expand in the future, the value of the discount factor declines.
From the public welfare perspective, that decline makes the supply of public services
more valuable today when the economy is weaker relative to the future when the
economy is doing better. An inverse logic also holds. When the economy is expected
to do worse in the future, supply of public services will be more valuable in the



178 ASIAN DEVELOPMENT REVIEW

future than today. The agency will tend to postpone its investment decisions into the
future.

The agency cannot make any savings decisions other than accumulating
capital at different rates. By investing in security and infrastructure at a different
pace, this allows the agency to smooth public expenditures over time.

The first-order optimality conditions to the agency’s decision problem yield
the agency’s rules for allocating spending between domestic security and infrastruc-
ture, respectively,

φ
Gt

Ht
= λg,t − (1 − δH )Et�t+1λg,t+1 (36)

(1 − φ)
Gt

zt
= λg,t − (1 − δz)Et�t+1λg,t+1 (37)

where λg,t is the shadow price of public capital.
The equilibrium structure of public services depends on the relative costliness

to maintain individual forms of public capital {δH , δz} and their importance for the
production of final public services, φ.

In a special case when both security and infrastructure depreciate at the same
rate, δH = δz , and when �tλg,t = 1, then it is optimal for the agency to invest in both
public services in a fixed share that is given by their relative importance, 0 < φ < 1:

Ht = φ

1 − φ
zt .

The total amount of public funds allocated towards security investment posi-
tively depends on the relative importance of security in the supply of public services:

IH,t = φ Ig,t .

2. Treasury

The role of the treasury is to manage government revenues and expenditures
to meet the government income constraint:

τt Pt (C
s
t + Ch

t ) + F Xt Td,t + Dt+1

Rt
= Pd,t [�t (Ig,t − Īg) + Īg] + Dt + T s

t + T h
t .

(38)

The sources of revenues, the left-hand side of the income equation, include
consumption tax, τt Ct , and foreign aid, Td,t , converted to domestic currency at the
nominal exchange rate, F Xt . The government can also obtain additional revenue,
Dt+1

Rt
, from issuing one-period sukuks discounted at the risk-free rate, Rt . Government
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expenditures, the right-hand side of the budget equation, consist of the annual
endowment to the public goods producer, Pd,t Ig,t , repayment of maturing sukuks,
Dt , and transfers to savers and hand-to-mouth households, T s

t and T h
t , respectively.

The inflow of foreign aid Td,t is exogenous. In the steady state, it is calibrated
to a positive fixed value (see Table 2).

It is assumed that the government faces cost overruns in public investment,
�t . Additional costs typically come from planning and coordination problems. This
is a particularly important feature of low-income countries (Buffie et al. 2012).
Therefore, in order to achieve a certain effective level of investment, more resources
have to be provisioned for. Following Buffie et al. (2012), the cost overruns depend
on the size of infrastructure investment relative to its existing level and its deviation
from its steady-state level, where

�t =
(

1 + Iz,t

ze,t−1
− Īz

z̄e

)κ

. (39)

The parameter κ > 0 captures the severity of the absorptive capacity in public
capital.

In the experiments that follow the effective tax rate is pinned down either by
the requirement of a balanced budget or set to a fixed value calibrated to match a
desired nominal ratio (see section IV.A). Similarly, the balanced budget condition is
used to pin down the debt level in debt financing scenarios in section V.

G. The Rest of the World

The experiments considered later focus primarily on the financial policy
option of the domestic economy. Except for foreign aid, the behavior of the foreign
economy plays a secondary role. Therefore, the foreign block is modeled in a
rudimentary manner. The foreign interest rate, Rw,t , price level, Pw,t , and foreign
output, Yw,t , are set at long-run equilibrium levels, R̄w > 0, P̄w > 0, and Ȳw > 0,

respectively, that are calibrated to match Afghanistan trade and financial position.

H. Market Clearing and Dynamic Equilibrium

All markets clear in the economy. The domestic goods market clears when
supply equals the sum of domestic consumption demand, Cd,t , private and public
investment, It and Ig,t , and foreign demand, Xt ,

Yt = Cd,t + It + ItξI

[(
I s
t

I s
t−1

− 1

)
− β

(
Et I s

t+1

I s
t

− 1

)]
+ Ig,t + Xt . (40)

The adjustment costs to private investment demand enter as social costs here.
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Finally, the national aggregate resource constraint is given by the balance of
payments that equates national spending with national income:

Bt F Xt = Rl,t−1 Bt−1 F Xt − (Px,t Xt + Td,t F Xt − Pm,t Mt ) . (41)

The external balance of the economy is closed by the balance of payments.
In summary, the model dynamic equilibrium is characterized by equations (1)

through (41). In what follows, the model is solved as log-linear model. An existence
of a deterministic steady state is assumed for the Afghan economy and the model
equilibrium dynamics is log-linearly approximated around the steady state.11

IV. Security and Infrastructure Investment in the Long and Short Run

This section summarizes the behavioral characteristics of the model intro-
duced above. A reader interested in using the model for fiscal experiments may
skip directly to section V. Given the main contribution of this paper, the attention in
this section is focused on the behavioral properties of the public sector. The private
sector behaves in a stylized fashion.

A. Baseline Calibration

The model baseline calibration is summarized in Table 1. Parameters are set
to match selected nominal ratios characterizing the Afghan economy. A point worth
highlighting is that under the baseline calibration, government will prefer investment
in security to infrastructure services. Firstly, it is because it is assumed that security is
overwhelmingly important to the economy (φ = 0.9). Secondly, once accumulated,
infrastructure capital is less durable than security-related capital (δz = 0.3, while
δd = 0.2), which increases the incentive to invest relatively more in security than to
infrastructure. The relative importance of security over infrastructure in Afghanistan
is motivated by Beath et al. (2012) who suggest that a minimum level of security
has to be in place for development spending to be beneficial to economic growth.
For all the experiments presented later, it is implicitly assumed that security will
remain central for economic stability and development over the whole baseline time
horizon.

Selected GDP ratios characterizing the baseline model are summarized in
Table 2. Under the baseline, the overall fiscal deficit (including grants) is zero. A

11Considerations about alternative solution approaches such as high-order approximations, approximations
around stochastic steady states, exogenous or endogenous growth, or corridor stability are left for future research.
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Table 1. Baseline Calibration

Parameter Value Definition

αn 0.80 Labor’s share in domestic production
αk 0.10 Physical capital’s share in domestic production
β 1/1.10.25 Time preference factor
η 0.20 Labor supply elasticity
δ 0.03 Physical capital depreciation rate
δz 0.30 Infrastructure depreciation rate
δd 0.20 Security capital depreciation
χ 0.80 Consumption habit persistence
κ 0.25 Absorptive capacity
ϕ 0.90 Security’s share in public services production
τ 0.14 Average tax rate
ψ 0.27 Weight of public services in private production
ρd 0.90 Autocorrelation in foreign aid
f 0.60 Share of hand-to-mouth consumers
ω 0.20 Weight of domestic goods in consumption basket
εx 2.00 Price elasticity of export demand
Rw 1.060.25 Foreign gross interest rate
LVR 0.02 Risk free loan-to-value ratio
prem 0.10 Private debt risk premium
ϕπ 1.50 Monetary policy weight on inflation stabilization at the target
π∗ 0.00 Long-run inflation target
ξI 20.00 Adjustment costs for private investment
s 0.60 Public investment efficiency

Source: Authors’ representations.

Table 2. Baseline GDP Ratios (%)

Public Finance
Overall fiscal deficit 0
Tax revenues 11
Donors’ aid 34
Aggregate Economy
Private consumption expenditures 75

Domestic goods 30
Foreign goods 45

Private fixed investment 14
Government expenditures 45

Infrastructure 5
Security 40

Trade deficit 34

Source: Baseline model calculations.

substantial part of government expenditures is covered from the inflow of foreign
aid that makes 34% of domestic GDP. A major part of economic output goes to
private consumption (85% of GDP), with two-thirds of consumption goods being
imported. This is reflected in the size of the trade deficit (34% of GDP).



182 ASIAN DEVELOPMENT REVIEW

B. Structure of Public Services

Given the geopolitical situation in Afghanistan, current spending preferences
favor security over infrastructure. In the model context, this is captured by the
government agency subjectively assigning higher preference to security relative to
infrastructure in the production of public services (φ = 0.9). In addition, the stock of
infrastructure depreciates faster than the stock of capital related to security, δz > δd .

The former assumption stems from the understanding that productive development
cannot occur without a stable security environment, and therefore, in the medium-
term, security services are preferred for the time being. Infrastructure is assumed to
deteriorate at a faster rate given its overall scarcity and the intensity with which it
is used, for example, the heavy use of only a handful of major roads by all forms of
traffic (civilian and military).

Because security and infrastructure capital are substitutes in the CRS produc-
tion process of public services, if the government should set its spending preferences
optimally, the choice will be driven by the relative durability of the two types of
public capital. If the infrastructure capital is more durable than security capital,
the government agency would maximize the level of economic output or private
consumption by supplying only the infrastructure services. Figure 2 shows that
if security capital is more durable than infrastructure capital (baseline calibration
here), the agency would maximize the economic output by supplying only security
services.

The effects of the changing importance of security services are summarized
in Figure 3.

Both stocks of infrastructure and domestic security capital (as shares of
GDP) are declining with the depreciation rate of infrastructure, although security is
notably less elastic with respect to the depreciation rate of infrastructure because of
the relatively low importance of infrastructure relative to security. The bottom right
panel shows that the share of the security sector in the economy increases with the
increasing public importance of security. Correspondingly, the share of infrastructure
sector declines (bottom left panel). Changes in the shares are disproportionate, with
the infrastructure sector reacting with much greater sensitivity.

Figure 4 complements the above results by focusing solely on the role of
capital depreciation. It shows that the level of infrastructure, security, and public
services as a whole is declining with declining durability of infrastructure. Leaving
all other things constant, the size of public sector (measured as the share of public
services supply to total GDP) increases as security capital depreciates faster (top right
panel). Because security becomes more costly to maintain, resources are allocated
in favor of infrastructure (bottom right panel). The level of public services falls
because the newly accumulated level of infrastructure is insufficient to fully offset
the negative effect of the declining level of security. But faster depreciating security
capital positively affects output (top left panel).
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Figure 2. Importance of Security, Output, and Consumption
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C. Public Investment Multipliers

What is the long-run effect of an additional increase in public investment on
GDP and its key components? Table 3 summarizes the multipliers of a permanent
increase in donor aid by one US dollar (i) invested in both infrastructure and se-
curity, (ii) invested only in infrastructure, or (iii) invested only in security. The last
multiplier summarizes the long-term impact of a permanent increase in government
expenditures financed by raising additional 1 afghani in consumption tax revenues.
The reported baseline multipliers are based on the assumption that the government
runs a balanced budget and any inflow of foreign aid in foreign currency is fully
sterilized.

An additional $1 of donor aid to the domestic government yields about $1.4
of additional real GDP. Foreign aid has the largest impact on consumption and public
investment. The multipliers are somewhat smaller when additional foreign aid flows
only to security or only to infrastructure investment, illustrating complementarity of
the two.
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Figure 3. Effects of the Changing Structure of Public Services
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Fiscal expansion financed by increasing tax revenues has no positive impact
on the macroeconomy. An increase in tax revenues by AF1 generates no real increase
in economic activity—GDP or private investment remains unchanged. Any positive
effect of the fiscal expansion is muted by the distortionary effect of the tax increase
on private consumption. Private consumption falls by AF0.7 as a result of the
additional tax of AF1 that consumers must pay. The increase in public investment
by AF0.1 is insufficient to offset the negative effect of the tax increase.

D. Impact of Government Spending Shock

Although there are no long-run effects on the economy, the model developed
in this paper predicts fiscal expansion financed by tax increases may have short-run
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Figure 4. Effects of Depreciation on the Supply of Public Services
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Table 3. Selected Fiscally Relevant Long-run Multipliers

AF1 of$1 of

Donors’ Security Infrastructure Consumption
Aid Investment Investment Tax Revenues

Gross domestic product 1.4 0.1 0.8 0
Private consumption expenditures 0.4 0.1 0.9 −0.7
Private fixed investment 0.1 0 −0.2 0
Public investment 1.1 0 0.4 0.1

Note: All simulations assume that the government runs a balanced budget and that the budget is balanced by adjusting
the effective tax rate. It is also assumed that the inflow of foreign aid in foreign currency is fully sterilized and
therefore has no effect on domestic real prices and allocation of resources in the steady state.
Source: Baseline model calculations.



186 ASIAN DEVELOPMENT REVIEW

Figure 5. Impact of Government Spending Shock
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expansionary effects. A 1% increase in government expenditures increases output
on impact by 0.3% (Figure 5, top panels). Under the balanced budget constraint,
additional public expenditures are financed by tax hikes. The increasing tax burden
initially leads to lower consumption (by 0.1%)—partially compensated by more
labor supply, but the positive wealth effect of expenditure expansion eventually
offsets the higher taxes and consumption increases before returning back to the
long-run equilibrium. The positive wealth effect comes as a result of higher private
sector productivity due to more public services, real wage increases, and labor supply
declines (bottom panels). Gali et al. (2007) arrive at similar results.

In response to negative aggregate demand shocks, the model predicts gov-
ernment spending to behave in a countercyclical way. Figure 6 shows the reaction
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Figure 6. Fiscal Response to Consumption Shock
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of public sector when consumption falls by 1%. The bottom panel illustrates the
countercyclical behavior of government expenditures by showing that the supply
of public services increases when the economy contracts. As the economy recov-
ers, supply of public services gradually declines. Because security capital is a more
durable and more valuable asset in the production of public services, the government
maximizes supply of the services by allocating relatively more resources towards
the security sector in an economic downturn.

V. Fiscal Experiments

The anticipated withdrawal of foreign troops scheduled for 2014 and the grad-
ually declining inflow of foreign aid pose a serious challenge for the sustainability
of public finance in Afghanistan. Many policymakers argue that going forward it is
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essential for the Afghan government to focus on the mobilization of domestic rev-
enue resources to ensure the financing of security-related services and vital public
infrastructure. Both types of public goods are essential for securing the country’s fu-
ture development. The results summarized in this section support this argument that
without greater self-reliance of the Afghan public finances, the economic growth
seeded via foreign aid will remain fragile at best and diminish rapidly at worst.

Using the analytical framework from section II, this section explores two
fiscal experiments. The first experiment looks at the impact of a permanent decline
in foreign donors’ aid. The second experiment looks at the impact of a shortfall in tax
revenues due to increased tax evasion. Both experiments consider three alternative
fiscal responses:

(i) Debt financing policy—the government budget is permitted to be unbalanced
and the shortfall in revenue is supplemented by the issuance of domestic debt;
government keeps all budget chapters unchanged; real public investment expen-
ditures, in particular, are kept constant at their steady-state level; the effective
tax rate remains unchanged;

(ii) Tax policy—the government commits to running a balanced budget; the short-
fall in revenues is consolidated by effective tax rate increases up to the point
where the government’s budget is balanced; government expenditures are as-
sumed mandatory, and they are kept constant at their initial steady-state levels;

(iii) Expenditure policy—the government commits to running a balanced budget;
the shortfall in revenues is consolidated by scaling back public investment
expenditures while debt and the effective tax rate remain unchanged at their
initial steady-state levels.

To rank the considered policy options, a quantitative criteria is used. The
usefulness of individual policies is judged by (i) the size of fiscal and trade deficits
and (ii) implications for economic output, all with equal weights on their relative
importance.

A. Shortfall in Foreign Donors’ Aid

In this experiment, the inflow of donors’ aid is permanently scaled back
by half. The effects on public finance and selected macroeconomic variables are
summarized in Figures 7 and 8, respectively. Overall, the sudden shortfall in foreign
aid permanently shrinks the size of the economy. None of the three considered
policy responses can fully offset the negative fiscal and economic impact. While
increased public borrowing would minimize the contraction, the necessary build
up in debt would reach levels that are, for a low-income country like Afghanistan,
unsustainable. Given the unfavorable interest–growth differential the country would
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Figure 7. Public Finance Response to a Permanent 50% Cut in Foreign Aid
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face under this scenario, the risk of losing access to capital markets and default
increases.

It is the mobilization of domestic revenues by raising consumption tax that
has the potential of minimizing the negative impact on the economy by preserving
the public capital accumulated due to past foreign aid while maintaining fiscal
sustainability (Figure 5, top left panel). In contrast, cutting public expenditures keeps
the budget in balance but at the expense of disinvesting and lowering the level of
public capital. Public disinvestment worsens the outlook for household real income,
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Figure 8. Real Economy Response to a Permanent 50% Cut in Foreign Aid

0 10 20 30 40
−8

−7

−6

−5

−4

−3

−2

−1

0
Gross domestic product

Quarters

0 10 20 30 40
−30

−25

−20

−15

−10

−5

0
Private consumption expenditures

Quarters

Debt financing policy
Tax rate policy
Expenditure policy

0 10 20 30 40
−5

0

5

10
Private fixed investment

Quarters

0 10 20 30 40
−25

−20

−15

−10

−5
Trade deficit (GDP share)

Quarters

P
er

ce
nt

ag
e 

po
in

t d
ev

ia
tio

n
fro

m
 s

te
ad

y 
st

at
e

P
er

ce
nt

ag
e 

po
in

t d
ev

ia
tio

n
fro

m
 s

te
ad

y 
st

at
e

P
er

ce
nt

ag
e 

po
in

t d
ev

ia
tio

n
fro

m
 s

te
ad

y 
st

at
e

P
er

ce
nt

ag
e 

po
in

t d
ev

ia
tio

n
fro

m
 s

te
ad

y 
st

at
e

Source: Authors’ calculations.

private consumption, and investment, as the supply of public services falls sharply.
Finally, pure debt financing policy helps to preserve public capital and support the
economy, but it is not a fiscally prudent option. Debt increases are insufficiently
compensated for by increasing tax revenues from the expanding economy, and the
debt rapidly accumulates to an unsustainable level.

Mobilization of domestic revenues via tax increases is the most favorable
policy response in terms of economic outcomes (Figure 5, top left panel, dashed
line). Under this scenario, domestic consumption tax increases almost twofold (from
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14% to the level of about 23%). The GDP level remains largely unchanged and over
the 10-year period it is projected to decline by 3 percentage points from its initial
level. As the government sustains its baseline level of public investment in both
security and infrastructure (Figure 5, top right panel), the contractionary effect of
a higher tax rate comes through its distortive impact on private consumption. As
household disposable income declines, so does consumption (Figure 5, middle left
panel, dashed line), which leads to lower aggregate demand and hence, lower demand
for capital by firms (private investment falls; middle right panel, dashed line).

Initially, private consumption declines by more in this policy option as com-
pared to expenditure-led fiscal measures since the distortive effect of a higher tax
on consumption dominates the negative wealth effect associated with expenditure
cuts. Three years into the shock, however, these two policy options converge into
a permanent decline in private consumption of 19 percentage points as compared
to baseline. Households smooth their disposable income by private borrowing. That
impacts the country’s balance of payments and the trade balance. Private (mostly
foreign) borrowing comes at a cost to the economy in the form of raising the coun-
try’s credit risk, which leads to a domestic currency depreciation to the order of
20% compared to the baseline. As domestic demand falls, imports fall, and the trade
balance improves (Figure 5, bottom left panel, dashed line).

Debt financing is a less favorable policy option. To the degree that the gov-
ernment is tapping domestic markets for borrowing, this negatively affects private
consumption and investment in the short run as households find it optimal to save
more (the risk-free interest rate increases by more than the foreign lending rate
making it more attractive for households to lend domestically).12 Hence, the con-
tractionary effect on the real economy comes through the private sector. Such debt
financing, however, would put public finances in an unsustainable path as public
debt would reach 80% of GDP in 10 years and the debt servicing cost would result
in an ever increasing overall and operating budget balance (Figure 4, bottom right
panel).

Cutting public investment expenditures is economically the least favorable
policy option out of the three. In this policy option, the government has to shrink
in order to keep the budget balanced. As a result of the shrinking public sector,
real GDP per capita permanently drops by about 5% relative to the baseline over
a decade. Investment in security declines by 5%, and investment in infrastructure
declines by 10% compared to the baseline (Figure 4, top two panels).

The reason for such a strong impact is that the decline in the supply of the
public good has dual effects: the first is the direct effect on the aggregate demand,
and the second is the negative externality. In the latter case, the contraction in the

12Afghanistan would not be able to tap international markets at interest rates that would keep public debt
on a sustainable trajectory. Concessional financing is likely to be available, but in limited amount. Hence, as a
simplification, we constrain the government to domestic borrowing.
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provision of the public good acts as a TFP shock—any additional unit of public
services increases the productivity of each factor of production. Hence, as the
government cuts public investment in both infrastructure and security in its effort
to compensate for the shortfall in aid, it is causing an economy-wide contraction of
10% via a direct effect of lower demand in the economy as well as a decline in the
rate of return of all factors of production. Production is negatively affected via the
reduction in TFP as the supply of public services (both of security and infrastructure)
falls. Lower returns on factors of production such as labor and capital also lead to
lower private consumption and investment. This has knock-on effects for the trade
balance which shows improvement as total imports decline due to the weakening
of domestic demand while exports remain unchanged. Finally, the contractionary
effect on the economy leads to slightly lower domestic revenues. However, this is
offset by the larger expenditure cuts which lead to an improvement in the operating
deficit as a share of GDP.

B. Shortfall in Tax Revenues

This section looks at the implications of shortfalls in tax revenues. A foreign
troop withdrawal is likely to result in heightened uncertainty, and the public financial
management architecture remains fragile in Afghanistan, as do both the customs and
tax administrations. Evasion and corruption are daily challenges for tax and customs
officers, and therefore, any number of events could lead to the impairment of revenue
administration generating greater risks for revenue shortfalls.

In this experiment, consumption tax revenue, as a share of GDP, permanently
declines due to tax evasion. Specifically, tax revenue relative to GDP permanently
declines by 1 percentage point from the baseline, 11% down to 10%. Technically, the
shortfall is modeled by reducing the effectiveness of tax collection that translates into
a lower effective tax rate. The lower effective tax rate is expansionary for economic
activity as it boosts private consumer demand because households enjoy higher
disposable income. This is the case for the debt financing policy option. Under the
public investment policy setup, the positive growth effect is more than offset by
the negative externality of lower public spending and the subsequent supply loss of
public services. Domestic revenue mobilization in this setup aims at reversing the
increase in evasion by increasing the tax rate, thus, completely offsetting the initial
expansionary effect of a lower effective tax rate.13 The effects on public finance and
the aggregate economy are summarized in Figure 9 and 10, respectively.

In the effort to reverse the lower revenue, the government could borrow in
the domestic market, which would partially offset the expansionary effect of the
lower effective tax rate as households would find it optimal to permanently increase

13We do not model the impact of an increasing tax rate as leading to further tax evasion. Existing taxpayers
remain compliant. Should this not be the case, the offset would only be partial.
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Figure 9. Public Finance Response to a Permanent Decline in Tax Revenues
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their saving rate. Private investment also declines as a result. The model suggests
that the net effect is mildly expansionary on the real economy, while resulting in
a permanently higher overall deficit and rising debt-to-GDP ratio of 6 percentage
points by the end of the 10th year, putting the cumulative debt-to-GDP ratio to 62%
and rising.

Hence, in this policy scenario, a permanent decline in the effective tax rate
while having a negative effect on fiscal sustainability due to lower revenue stimu-
lates growth via higher private consumption. The accumulated debt over 10 years
is fiscally unsustainable due to an unfavorable interest–growth differential, and
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Figure 10. Real Economy Response to a Permanent Decline in Tax Revenues
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stabilization measures will be required. A stabilization action results in lower real
GDP (by 0.3 percentage points) compared to the baseline. Once again, as described
in section IV.A, the strong impact of cuts in public investment comes from the dual
effect of lower aggregate demand and the negative externality effect that acts as a
negative TFP shock.

The third policy option for the government to restore the loss of revenue is
via additional tax measures, assuming that such tax measures will not intensify tax
evasion. An additional effective tax rate increase will tend to offset the effect of
evasion. Given the expansionary effect of the latter, the increase in the rate does not
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need to be of the same magnitude in order to fully reverse the increase in the rate of
evasion.

In summary, in this experiment, debt financing and revenue measures are
superior to cuts in public investment. The optimality of increased public borrow-
ing depends on the magnitude of the shock, as that would determine the fiscal
sustainability of such an option.

C. Results and Discussion

In the simulations, the preferred policy response depends on the magnitude
and duration of the shocks generated. The key implications arising from the two
experiments carried out in this paper are that expenditure cuts in the form of lower
public investment are the least preferred option as they have an amplified nega-
tive effect on the economy given the strong positive externalities associated with
government-provided public goods. Domestic revenue mobilization, either in the
form of raising revenues through broadening the tax base (e.g., efforts to intro-
duce a VAT or excise duties) and mining or reducing tax evasion by improving tax
administration, is the most preferred option.

One must note, however, that depending on the magnitude of the shock, the
required increase in the tax rate (or collection efforts) must be realistically feasible.
In the experiment of donor aid falling by 50%, the effective tax rate would need
to increase by 13 percentage points to 23% within a decade. While this is more
than doubling the current rate, Afghanistan ranks as one of the countries with the
lowest revenue-to-GDP ratio and poorest revenue administrations. Whether such a
rate increase could truly mobilize revenue will be dependent on a number of factors,
most notably structural improvements in revenue administration.

It is also important to note that both the experiments above refrained from
considering cutting recurrent spending as a consolidation measure. In Afghanistan,
this would be predominantly wages, and while it would have a potentially lower
negative effect on the economy as compared to cuts in public investment (via lower
consumption), it would require unrealistic levels of wage cuts and/or retrenchment in
the security sector. Furthermore, the framework naturally abstracts from a number of
other important characteristics of the Afghan economy. For example, the preferred
responses could be altered once we allow for the fact that evasion is likely to be
a function of the tax rate in such a poor-administered country. Furthermore, for a
country that is starting from a level of zero debt, it is unclear how much debt local or
global markets would be willing to bear before funding costs become prohibitively
expensive. Using a novel general equilibrium framework to study the key trade-off
facing the government, the analysis should be interpreted as providing only a partial
equilibrium analysis. Clearly, political stability of the country is a key prerequisite
for any economic policy to be efficient.
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Overall, the analysis also shows that public borrowing from world capital
markets is likely a nonviable option to finance permanent shortfalls in revenues.
While there is, in principle, a case for intergenerational burden sharing of the re-
construction and development costs, Afghanistan is de facto financially constrained.
Some concessional donor borrowing is likely to materialize, but borrowing from
international capital markets would most likely come at prohibitive costs. Therefore,
Afghanistan’s capacity to carry public debt is indeed very limited. There is some
scope for domestic issuance, mainly to promote market development. But unless
there is a growth dividend much higher than predicted in this paper, the model
predicts that Afghanistan is unlikely to be able to finance its spending needs through
borrowing. Quite soon, debt servicing costs would crowd out other spending, and
debt would be propelled onto an explosive path.

A worse-than-expected security situation in Afghanistan is the main down-
side risk. A worsening security situation can be expected to drain scarce budget
resources from development spending to security spending, reducing the much-
needed improvement in living standards. Similarly, shortfalls in donor support, or
volatility in donor support, will trigger expenditure cuts that will sacrifice future
development. Lastly, failure to achieve the targeted revenue gains will equally entail
expenditure cuts and lower growth. For now, the pecking order for spending is clear,
with security expenditure necessarily taking primacy.

VI. Conclusion

Using a general equilibrium framework with rational expectations, we at-
tempted to capture the unique policy trade-off that exists in Afghanistan given the
competing priorities of security and development against a backdrop of declining
foreign aid. By exploring the evolution of the Afghan economy over the coming
decade using two risk scenarios, it is possible to trace how public investment in
both security and development, together with sustained domestic revenue efforts,
reinforce one another in support of growth. In particular, with public spending on
security and development acting as complements in raising the living standards of
Afghans, the government needs to carefully balance the two spending categories.

Even though the paper focused on isolated policy responses in its experi-
ments, a combination of various alternatives might also be warranted. Indeed, this
is likely to be the most suitable way forward. To the degree that public investment
might be reduced in response to permanent shortfall in revenues, the allocation of
these cuts will depend on the return on each investment to the production of public
services. In the current calibration, it is investment in security that takes the pre-
dominance over infrastructure. This might change as the economy develops and the
risks associated with the lack of security decrease reversing the return on that type
of public investment. The government can also explore in incremental steps, what
limited role debt financing, ideally concessional, can play.
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This paper is a first step towards a comprehensive framework that can be used
for quantitative analysis of fiscal policy in Afghanistan. Several directions of future
research appear fruitful. First, it would be useful to understand better the interaction
between the formal and informal economy, the role of informal sector in Afghanistan
in helping to finance the current account, as well as linking domestic tax revenue
effort more clearly to the size of the informal sector. Second, an important direction
is to investigate the role of security at the microeconomic level. What is the price of
civil war? What is the sufficient level of security to support stability and sustainable
development in Afghanistan? Finally, it would be useful to extend the framework for
endogenous technology growth to analyze the effect of public investment in security
and infrastructure on long-term growth potentials.
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