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Abstract

Recent literature indicates the importance of export sophistication
for growth. This paper extends the empirical work of Hausmann et
al. (2007) to examine the causal effect of foreign direct investment,
remoteness from major markets, and institutional quality on export
sophistication. Using cross country panel data, the finding shows that
FDI has a positive effect; and the effect is greater for countries with
low institutional quality. Similarly, remoteness from major markets
has a strong negative effect. With regard to institutional quality,
its effect on export sophistication is evident only in manufactured
exports. The results are robust to alternative measurement of the
dependent variable and econometric estimation methods. The findings
have important implications for developing countries that strive to
enhance their export sophistication.
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1 Introduction

There is a strong consensus that stable and diversified exports promote faster

economic growth. Studies on export diversification show that Sub-Saharan

African countries are at the lowest end in export diversification index (Sun,

2004; Debczuky and Berrettoni, 2006; Nwachukwu, 2008; Hesse, 2008).

While African economies stagnated in primary exports, many countries in

Asia and Latin America have undergone major structural transformation in

their exports (Bonaglia and Fukasaku, 2003; World Bank, 2002). Not only

do developing countries need to diversify their exports, but also the nature

of their diversification is an important determinant for their growth. Haus-

mann et al. (2007) show that developing countries that succeed in exporting

products similar to those produced and exported by high income countries

generate higher growth. They proxy the productivity of exports using an

index, export sophistication, that measures the average income associated

with a country’s export bundle.1 The intuition is that products exported

by richer countries embody a high level of technology. Also, they show that

export sophistication is positively correlated with GDP per capita. However,

there are many big outliers among developing countries, in particular China.

Previous papers on export sophistication focus mostly on China and were

not comprehensive (see, for example, Rodrik, 2006; Xu and Lu, 2007). This

paper broadens the scope and examines the effect of foreign direct investment

(FDI), distance from major markets, and institutional quality on export so-

phistication (EXPY) using a panel data. The findings show that GDP per

capita, human capital, and country size maintain their significant effects.

With regards to the variables of interest, I find that FDI has a positive ef-

fect. The result continues to hold when international capital control 2 is

used as an instrumental variable for FDI. Similarly, remoteness from major

markets has a strong negative effect. The result is robust to alternative esti-

mation methods and sample sizes, and it shows the importance of geographic

1Export sophistication of a country is high if it exports products similar to those of
high income countries.

2This is an index constructed from 13 different types of international capital controls
reported by the IMF (IMF, 2000).
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location. As far as institutional quality is concerned, I do not find a robust

effect on EXPY when all exported products are included.

Further investigation shows that the result is driven by the presence of

many countries, which are attractive FDI destinations despite their low insti-

tutional quality. This implies that either Multinational Enterprises (MNEs)

could find alternative ways of mitigating the effect of bad institutions in

those countries (Acemoglu and Johnson, 2005), or the nature of their invest-

ment is mostly on resources and primary commodities, which do not require

strong institutional environment. Consequently, I may not observe the effect

of institutional quality. To verify this, I limit the products to manufactured

exports and find that institutional quality has a significant positive effect

on EXPY. Finally, the result is robust after controlling for the time vary-

ing effects of GDP per capita of exporting countries on EXPY over time. I

also find similar results when I construct EXPY using a measure of product

complexity that was used by Cowan and Neut (2007) and Levchenko (2007).

This paper contributes to the literature by generalizing the role of FDI,

showing the importance of remoteness, and clarifying the effect of institu-

tions on EXPY. Also, to my knowledge, it is the first time to introduce

international capital control as an instrument for FDI. Besides, it confirms

the findings of Hausmann et al. (2007) using a panel data. Furthermore,

it has an indirect contribution to the geography versus institutions debate.

Since remoteness has a stronger effect, the results seem to support the pri-

macy of geography over institutions on EXPY. This paper is related to the

work of Harding and Javorick (2009), Xu and Lu (2007), and Wang and Wei

(2008) on FDI; Dennis and Shepherd (2005) and Parteka and Tamberi (2008)

on remoteness; and Levchenko (2007), Acemoglu and Johnson (2005), and

Nunn (2007) on institutions.

The rest of the paper is organized as follows. Section 2 presents the liter-

ature review. Section 3 discusses the construction of export sophistication,

as well as other variables and data sources. Descriptive statistics is shown in

section 4. Section 5 outlines the empirical strategy and specification. Em-

pirical results and discussion are presented in section 6. Finally, section 7

concludes.
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2 Literature Review

Hausmann and Rodrik (2003) pioneer the literature on export sophistication

by presenting a new perspective on the challenges of economic development

in developing countries. That is, countries need to identify their compar-

ative advantage of producing new products, through ‘discovery cost’. They

argue that entrepreneurs have to invest resources to develop new products,

and it requires intellectual and patent rights protection to fully appropri-

ate the return of their investment. However, in many developing countries,

institutional weaknesses do not provide such protection for innovators. Con-

sequently, low-income countries produce very few high-productivity products

that could be exported to world markets.3 Similarly, Hausmann et al. (2007)

argue that specializing in some products brings higher growth than specializ-

ing in others because of productivity difference. They show that equilibrium

productivity in the modern sector is determined both by human capital and

the number of investors engaged in cost discovery.4

However, the prediction is diffi cult to test empirically; instead they devel-

oped an export sophistication index. The index calculates the average income

associated with a country’s export bundle. The rationale is that the produc-

tivity of each product is linked to the average GDP per capita of the countries

that export the product. Lall et al. (2005) also develop a similar index called

‘normalized sophistication index’. Next, I briefly discuss the literature that

links export sophistication with FDI, remoteness, and institutional quality.

3Using a general-equilibrium framework, they show that there is little investment and
entrepreneurship ex ante, and duplication of producers ex post as the laissez-faire outcome
(Hausmann and Rodrik, 2003:612-613).

4The basic building blocks of the model are: each good has a certain productivity
level from the distribution of productivity; the maximum productivity is determined by
human capital level of the economy; the higher the maximum productivity, the higher the
sophistication level; investors have the option of copying an existing maximum productivity
good at no cost, or incurring sunk cost of investment (discovery cost) to know the level
of productivity associated with a new good. There is an inherent uncertainty in cost and
profitability of newly discovered goods (Hausmann et al., 2007:4-8).
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2.1 Export Sophistication and FDI

Developing countries strive to escape from dependence on primary products

and to diversify their exports.5 One of the strategies that broadens export

composition is encouraging FDI inflows. FDI could potentially have direct

and indirect effects on export sophistication. The direct effect is that foreign

firms and domestic firms in a joint venture with foreign firms are likely to ex-

port sophisticated products to international market. Rodrik (2006) provides

qualitative evidence on the effect of FDI on Chinese export sophistication.

Xu and Lu (2007) also find that China’s rising export sophistication is signif-

icantly explained by an increasing presence of foreign owned MNEs. Related

studies also show the effect of FDI on unit value of exports. Wang and Wei

(2008) provide evidence of an increase in unit value of Chinese exports as-

sociated with MNEs. Similarly, Harding and Javorcik (2009) find a positive

effect of FDI on within-sector unit values in developing countries, while such

a relationship is less evident in developed countries.6

The indirect effect is through spillover effects of FDI on productivity and

innovativeness of domestic firms. Several studies show that more productive

firms self-select into export markets (see, for example, Bernard and Jensen,

2004; Wagner, 2007). Harrison and Rodriguez-Clare (2009) survey the litera-

ture and document three findings on spillover effects: firms that receive FDI

(joint ventures) or are acquired by multinationals generally exhibit higher

productivity levels; there is an evidence of positive vertical spillovers from

foreign buyers to domestic suppliers (backward linkages) and from foreign

suppliers to domestic buyers (forward linkages); and there are negative or

insignificant horizontal spillovers to firms within the same industry.7 Using

5Export diversification is positively linked with low volatility of exports (Jensen, 2004);
GDP per capita (Funke and Ruhwedel, 2001); and aggregate trade flows (Hummels and
Klenow, 2005).

6They use a survey information on sectors treated by national investment agencies
as ‘priority sectors’as an instrumental variable for FDI inflows (Harding and Javorcik,
2009:6).

7Horizontal spillovers measure the extent to which foreign investment in the same
sector enhances the productivity of domestic firms. Vertical spillovers measure the extent
of positive externalities to domestic suppliers or customers from the presence of foreign
enterprises. Forward spillovers occur if foreign firms located in the domestic market supply
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firm-level data from Lithuania, Javorcik (2004) finds a positive productivity

spillovers from FDI taking place through contacts between foreign affi liates

and their local suppliers in upstream sectors. Similar results are found for

Indonesia and China by Blomström and Sjöholm (1999) and Li et al. (2001)

respectively.

Kokko and Globerman (2000) developed a theoretical framework to un-

derstand the underlying forces that determine the scope and magnitude of

FDI spillovers to host economies. The findings indicate that the competi-

tiveness of host country markets and the technical capability of local firms

(absorptive capacity) are among the most important determinants of spillover

benefits. A similar study by Girma (2005) empirically explores whether the

effect of FDI on productivity growth is dependent on absorptive capacity in

UK. His findings show that the productivity benefit from FDI increases with

absorptive capacity until some threshold level beyond which it becomes less

significant. Also, Markusen and Venables (1998) show how FDI could serve

as a catalyst for local industry to become more competitive to the extent of

reducing the relative and absolute position of multinationals in the industry.

Similarly, Cheung and Lin (2004) document how local firms can learn about

the products and technologies brought in by foreign frims through reverse

engineering, ‘stealing’skilled workers from foreign firms, and demonstration

effect on local research and development activity, etc.

In line with the above findings, I expect FDI to have a positive effect

on export sophistication. This relationship is linked through the production

of high value products by foreign owned firms or MNEs, and the spillovers

effect of FDI on domestic firms.

2.2 Export Sophistication and Remoteness

Transport costs have a crucial effect on the size and distribution of a coun-

try’s international trade. Given the scarcity of reliable transport data, often

‘geographical distance’is used as a proxy for transport costs in many studies.

inputs that embody new technologies or processes. Backward spillovers could occur if
domestic suppliers to downstream foreign firms benefit from contacts with the firms to
increase productivity (Harrison and Rodriguez-Clare, 2009:67).
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In the context of bilateral trade, it has become a stylized fact that distance is

negatively related to the size of trade flows between countries (Anderson and

vanWincoop, 2004; Disdier and Head, 2008). Further decomposition of bilat-

eral trade shows that distance reduces trade flows primarily through its effect

on the extensive margin, reducing the number of commodities exported, as

opposed to the intensive margin, lowering the volume of commodities traded

(Hillberry and Hummels, 2008; Chaney, 2008).

In addition to this, relative distance of a country pair (exporter and im-

porter) from their respective major trading partners has also an effect on

trade flows. Wei (1996) developed an index of remoteness to measure such ef-

fect on bilateral exports. Remoteness index is used in many empirical papers

both as a control variable and variable of interest.8 Similarly, the geographic

location of a country could also be a source of comparative advantage. When

a country is located far away from the major international markets, it has

less probability of becoming a competitive exporter in diversified products.

Recent research shows that composition of export is negatively affected by

distance from the international market. Dennis and Shepherd (2005) show

that export diversification is lower, the farther an exporting country is from

Germany. Similarly, Parteka and Tamberi (2008) find that distance from

major markets (New York, Rotterdam, and Tokyo) is robust determinants

of export diversification.

Similarly, distance frommajor markets could also have a negative effect on

export sophistication. The major market I consider here is the Organisation

for Economic Cooperation and Development (OECD), a group of high income

countries that have a large demand for high income products. Eaton and

Kortum (2002) introduced geographic barriers to Dornbusch, Fisher, and

Samuelson (1977) to show the effect of distance on a continuum of products

produced effi ciently. Given perfect competition, the importing country buys

from the lowest price seller in the market.9 They imply that if a country is

8Among others, Nitsch (2000), Anderson and van Wincoop (2003), Rose (2004), Sousa
and Lochard (2005), and Iwanov and Kirkpatrik (2007) find that remoteness of an exporter
from the rest of the world has a statistically significant negative effect on bilateral trade
flows.

9An exporting country provides distribution of prices for its exports to all destination
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relatively remote from major markets, it could only export a narrow range

of products. When a country does not export many products that high

income countries demand, its export sophistication would remain low. Head

and Mayer (2011) also show the positive effect of foreign market potential,

proximity to large markets, on GDP per capita. Besides, there could be an

indirect effect of distance through its negative effect on FDI. A relatively

far away country is less likely to become an attractive destination for FDI. I

proxy distance from major markets using remoteness index and investigate

its effect on export sophistication.

2.3 Export Sophistication and Institutions

Institutions encompass a wide range of rules, regulations, contracts, and

procedures that define and enforce the rules of the game necessary for effi -

cient markets (North, 1989, 1994, 1996). In recent years, many studies have

been undertaken to understand the role of institutions on economic out-

comes. Empirical studies show that weaker institutions are associated with

slow growth or poor economic performance.10 Besides, institutions influence

specialization patterns. North (2003) argues that good institutions are key

to facilitating cooperation that allows the realization of the gains from trade

and exchange. Moreover, since it reduces uncertainty, it also promotes spe-

cialization.

Levchenko (2007) investigates whether difference in institutional quality

could be the source of comparative advantage in North-South trade.11 The

theoretical implication is that institutional differences across countries are

markets, which depend on distance. Assuming that an exporting country’s production
effi ciency distribution is Frechet (type II extreme value distribution), they show that the
probability that an exporting country provides a good at the lowest price in a particular
importing country is negatively related with distance between them (Eaton and Kortum,
2002:1745-1750).
10see, for example, Mauro (1995), Knack and Keefer (1995), Acemoglu et al. (2001,

2002), Acemoglu and Johnson (2005), Rodrik et al. (2004), and Easterly and Levine
(2003) .
11He uses two different approaches to model the impact of institutions. The first em-

anates from the premise that some sectors rely on institutions more than others. The
second considers institutions as established frameworks that govern relationships between
factors in production (Levchenko, 2004:795-797).
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important determinants of specialization patterns. He also tests the predic-

tion using U.S. import data and finds that institutional differences are signifi-

cant determinants of the share of trade in complex products. Similarly, Nunn

(2007) extends Dornbusch, Fischer, and Samuelson (1977) model to show a

country’s ability to enforce written contracts is an important determinant

of comparative advantage. His empirical test confirms that countries with

better contract enforcement export relatively more in industries for which

relationship-specific investments are most important.

Martincus and Gallo (2009) also examine whether institutions have sig-

nificant effect on countries’export patterns, and whether the effect is just

direct or includes also indirect effects.12 They find that better institutions

are correlated with higher export share of products that require more com-

plex production processes and diversified intermediate input linkages across

sectors. Similarly, Costinot (2009) finds that better institutional qualities

and higher levels of human capital are complementary sources of compar-

ative advantage in more complex industries. Many empirical studies show

that less developed countries specialize in less complex products. However,

a comprehensive theoretical model has been lacking in this area. Krishna

and Levchenko (2009) complement the findings by developing a theoretical

explanation for the pattern of specialization. They show that openness to

international trade pushes less developed countries, countries with low levels

of human capital or with lower institutional ability to enforce contracts, to

specialize in less complex products.

The concept of export sophistication is closely related to a measure of

product complexity used by Levchenko (2007), Martincus and Gallo (2009),

and Costinot (2009). Complex products require skilled human capital, ad-

vanced technology and well organized production system. The findings show

that when a country has high quality institutions, it provides an environment

that encourages the production of complex products, which often feature high

12In this case, the direct effect means that countries with institutions that ensure a
better contracting environment tends to have a comparative advantage in sectors with
complex production process. Similarly, the indirect effect is meant to capture whether the
degree of inter-sectoral networking implied by production processes varies across sectors
and across countries depending on institutions (Martincus and Gallo, 2009:130).
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technology. While product complexity is a product level measure, export

sophistication index measures the level of productivity associated with the

basket of exports in a country. Accordingly, I hypothesize that the quality of

institutions in a country is a significant determinant of export sophistication.
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3 Variables and Data Sources

This section discusses the variables used for empirical estimation and their

data source.

3.1 Export Sophistication

As explained earlier, export sophistication (EXPY) measures the average in-

come associated with a country’s export bundle. Presumably, it is a rough

proxy for the productivity of exports in a country. The rationale is that

products exported by richer countries have characteristics, such as high tech-

nology, that allow high wage producers to compete in world markets (Lall et

al., 2005). Accordingly, sophistication of a product is linked to the income

of the countries that export the product. Hence, when a developing country

manages to export similar products as developed countries, its EXPY score

increases.

The construction of export sophistication index is presented briefly (see,

for details, Hausmann et al., 2007:9-10). Assume Xk
i represents the exports

of country i in product k. Then, total exports of country i is, Xi =
∑

kX
k
i .

The income (productivity) level associated with each product k, PRODY k,

is calculated as:

PRODY k =
∑
i

{
(Xk

i /Xi)∑
i(X

k
i /Xi)

Yi

}
(1)

where Yi denotes GDP per capita of country i. PRODY k is a weighted

average measure of GDP per-capita of the countries exporting product k,

where the weight reflects the revealed comparative advantage of each country

in product k. Finally, I construct the productivity level that corresponds to

a country’s export basket.

EXPYi =
∑
k

{
Xk
i

Xi

PRODY k

}
(2)

It is an average of the PRODY of country i, weighted by the share of prod-

uct k in country i’s total exports. Hausmann et al. (2007) call it ‘export

sophistication index’. I use the World Trade Flows dataset from Feenstra et

al. (2005) to calculate export sophistication index.
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3.2 Institutional Quality

As discussed in the literature, institutions cover a wide range of socio-economic

and political dimensions. For the purpose of clarity I focus on two categories

of institutions: economic and political institutions. Economic institutions

represent the rules and regulations that define economic transactions, en-

force contracts, and protect property rights; whereas political institutions

define the political structure, decision making process, and accountability

of political authorities. I use two commonly used proxies of economic in-

stitutions: an economic freedom index, and a measure of a country’s legal

structure and the security of property rights (Gwartney and Lawson, 2003;

Dawson, 2003). Similarly, following Glaeser et al. (2004) and Acemoglu and

Johnson (2005), I capture political institutions using indicators of political

governance and executive constraints. I briefly describe what each of the

indices specifically measures and its construction.

3.2.1 Political Governance (POLITY)

Institutionalized democracy is measured using three interdependent elements:

the presence of institutions and procedures through which citizens can ex-

press effective preferences; the existence of institutionalized constraints on

the exercise of power; and the guarantee of civil liberties. In contrast, insti-

tutionalized autocracy is defined in terms of a set of political characteristics:

regularized selection of chief executives within a political elite, few institu-

tional constraints on executive power, and high degree of directiveness over

social and economic activity (POLITY IV, 2009). POLITY score is cal-

culated by subtracting the AUTOCRATIC score from the DEMOCRATIC

score of a given country. The score has a range from +10 (strongly demo-

cratic) to -10 (strongly autocratic).

3.2.2 Executive Constraints (XCONST)

This variable refers to the extent of institutionalized constraints on the

decision-making powers of chief executives, such as the president, the prime

minister, the king, and other monarchies, imposed by accountability group(s).
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These could be the legislative bodies, the ruling party in a one party state,

the councils of nobles or advisors in monarchies, the military in coup-prone

polities, and an independent judiciary (POLITY IV, 2009). The score is 1

to 7, where a higher score indicates existence of more constraints.

3.2.3 Economic Freedom Index (EC_FREE)

It is an index score that measures the extent of economic freedom that a

country has as measured by several other indices. The EC_FREE index

is a composite measure of the size of government (expenditures, taxes, and

enterprises), legal structure and security of property rights, access to sound

money, freedom to trade internationally, and regulation of credit, labour and

business. It is an index score of 0 to 10, with a higher score indicating better

freedom (Gwartney and Lawson, 2009).

3.2.4 Legal Structure and Security of Property Rights (LEGALSEC)

It is an index score of the extent of legal structure and security of property

rights that exist in a country. The following sub-component indices are used

to construct the index: level of judicial independence, existence of impartial

courts, protection of the property rights, military interference in the rule of

law and the political process, integrity of the legal system, legal enforcement

of contracts, and regulatory restrictions on the sale of real property. The

score is the same as EC_FREE (Gwartney and Lawson, 2009).

3.3 Remoteness

Remoteness index is a weighted average of the distance of a country from

its trading partners, where the weights are trading partners’ income (Wei,

1996).13 It proxies for trade costs that a country incurs when it exports to

major markets. I calculate remoteness index of an exporting country from

OECD (REMOTi). The OECD list includes 23 countries which became mem-

bers before 1994.14 I use bilateral distance and GDP data from CEPII and
13REMOTi =

∑
h whDistancehi, where wh is country h

′s share in OECD’s total GDP.
14The countries are: Australia, Austria, Belgium, Canada, Denmark, Finland, France,

Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Por-
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Penn World Tables respectively. REMOTi varies slowly over time because

of changing GDP.

3.4 Foreign Direct Investment

Foreign Direct Investment (FDI) is measured as stock variable and is available

in UNCTAD website. FDI per capita (FDIpcit = FDIit
Popit

) values are used to

take the relative country size into account. The dataset starts from 1980.

3.5 Other Variables

I also use the variables used in the Hausmann et al. (2007) specification as

control variables. Human capital is proxied by average years of schooling

attained (EDUC) from Barro and Lee (2000) international educational at-

tainment dataset. Also, GDP per capita and Population data are taken from

Penn World Tables.

4 Descriptive Statistics

In this section I present an overview of EXPY using descriptive statistics and

graphs. Table 1 reports summary statistics of the variables used in the sub-

sequent estimations. It shows that there is a high variation in EXPY score

among countries as evidenced by the high standard deviation. Some coun-

tries have succeeded in transforming their exports from basic primary com-

modities to more sophisticated products. As a result, their EXPY increased

significantly over the period. For example, in 1965 Kenya and Malaysia had

an equivalent level of EXPY, 2192 and 2207 respectively. By the year 2000

Kenya’s EXPY reached 4764, while Malaysia’s grew dramatically by 530%

to 13927. Similarly, Tanzania’s EXPY increased from 1665 to 3272; whereas

Thailand managed to raise its EXPY score from 1638 to 12378 during the

same period of time.

A closer observation of the data reveals that most of the countries in

the lowest end of EXPY are African countries. From 1970 to 1980, four

tugal, Spain, Sweden, Switzerland, Turkey, United Kingdom, and United States.
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Table 1: Summary statistics of dependent and explanatory variables.
Variable Obs. Mean Std. Dev. Min Max

EXPY 742 7278.94 3988.05 1469.87 19779.86
EXPY†rebased 742 8736.97 3695.06 1974.67 20757.19
EXPY†rebased_mfg 737 2899.50 3198.37 6.71 18031.67

EXPY†compl 742 1.11 1.08 0 6.69
FDIpc 706 1126.39 3818.93 0 48123.66
GDPpc 742 9389.75 10400.47 264.30 76025.84
POP 742 3.27E+07 1.16E+08 39413.4 1.25E+09
REMOT 738 4749.63 1217.39 0 8464.37
EDUC 630 5.84 3.02 0.37 13.22
POLITY 672 0.45 7.29 -10 10
XCONST 676 0.13 14.27 1 7
EC_FREE 550 5.85 1.18 2.30 9.08
LEGALSEC 533 5.42 1.89 1.70 9.60
CAP_control‡ 562 3.10 3.30 0 10

† Variety of calculated EXPY used for robustness check, properly defined in section 6.1.
‡ International capital control, discussed in section 6.2.

of the five countries with the smallest EXPY were from Africa. Moreover,

five of them were African countries since 1985. On the other hand, in 1965,

European countries (Norway, Sweden, Finland, and Switzerland) were on the

top list with the largest EXPY. From 1970 to 1985, however, the five countries

with the largest EXPY were almost the same Middle East oil exporting

countries (Saudi Arabia, Iraq, Oman, Libya, and Qatar). This could probably

be due to an increase in the demand and price of oil, particularly during

the crisis periods of 1973 and 1979, and the associated gain for exporting

countries. Since 1990, the countries on the top list were again European

countries (such as Germany, Sweden, Finland, and Ireland) and Japan. For

the list of countries with the smallest and the largest EXPY score in each

period, refer Table 8 in appendix.

The preceding discussion suggests the existence of regional patterns in

EXPY. To further explore the regional characteristics of EXPY, I average

EXPY score by region and plot it over time. Figure 1 shows the graph for

14



Figure 1: EXPY index by region.
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the seven regions.15 As shown in the graph, there is a clear regional pattern

where EXPY score of regions is ranked according to their income category.

For example, SSA and SA are at the lowest end throughout the period. There

is an increasing trend in EXPY in all regions except in MENA over time.

Most of the countries in MENA are highly dependent on oil exports. The

effect of the oil crises and the subsequent impact on oil price (export value)

is reflected in unusually high EXPY score between 1970 and 1985. The EAP

region has achieved remarkable growth in EXPY over the whole period. From

a similar starting level with SA and SSA in 1965, it reached the third highest

EXPY score by 2000.

By contrast, LAC and SSA stagnated in their EXPY during the 1980’s

15According to World Bank regional classification: Sub-Saharan Africa (SSA), South
Asia (SA), Europe and Central Asia (ECA), East Asia and Pacific (EAP), Latin America
(LAC), Middle East and Northern Africa (MENA), and Industrialized countries (IND).
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and the stagnation continued until mid 1990’s for SSA. The 1980’s was a

period of macroeconomic crises, high inflation, soaring debt problems, and

declining terms of trade followed by restrictive trade policies in both regions.

Later most LAC countries undertook swift economic reform and embarked

on export diversification strategies, while SSA lagged behind. Since 1990,

LAC continues to increase its EXPY score. The ECA region has steady

EXPY growth till 1990; it drifted briefly afterwards and picked up since

1995. Many of the countries in this region are the former socialist countries,

which shifted to market capitalism after the collapse of the Soviet Union in

1990. The region has become an attractive destination for FDI and relocation

of MNEs subsidiaries, and some of them have already joined the European

Union.

Figure 2: Scatter plot of EXPY and GDP per capita, 2000.
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Moreover, Figure 2 depicts a scatter plot of EXPY and GDP per capita

for 2000. It shows an upward trend with visible regional clusters.
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5 Empirical Strategy and Specification

Hausmann et al. (2007) use GDP per capita, human capital, rule of law, and

country size as explanatory variables for EXPY. Using 2001 cross-sectional

data, they find that GDP per capita and human capital have a significant

effect on EXPY. However, human capital loses its significance when they

include rule of law, population and land area in their specification. Only

GDP per capita and population remain significant. I take the empirical

investigation further by modifying the specification and using a panel dataset.

Specifically, I am interested to examine the effect of FDI, remoteness, and

institutions on EXPY.

In line with the literature, I expect REMOT to be negatively related,

while FDIpc and institutional variables to be positively related to EXPY.

REMOT is relatively an exogenous variable, and I believe that the causation

runs from REMOT to EXPY. Institutional quality (INST) is also determined

by a host of socio-cultural, historical, and political factors, and it is likely to

have an exogenous effect on EXPY. Finally, there could be an endogeneity

problem with FDI, since higher EXPY could also attract FDI. I argue that it

is not the high EXPY per se, but rather factors that lead to high EXPY could

also attract FDI. In addition to favourable investment climate, investors also

check available attractions and suitability of a country for their investment

motives. For example, resource availability (such as oil and minerals) and

quality of institutions are not only sources of high EXPY, but they are also

factors that attract FDI. Therefore, I consider an alternative identification

strategy that controls for the endogeneity of FDI.

The combined panel data is created using all the datasets. However, the

coverage of each dataset varies both in terms of the number of countries in

each year and the total number of years. This reduces the number of countries

with complete information when all the explanatory variables are used at

the same time. Besides, the data for some of the variables are available for

five-year periods only. For estimation purpose I focus on 1980-2000, every

five-year period, to maximize sample size. I also use a five-year average of

those variables for which data are available annually, EXPY, GDPpc, FDIpc,
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POLITY, and XCONST, to smooth short-run fluctuations.

First, I use ordinary least squares (OLS) estimation and control for re-

gion fixed effects. Later, I address endogeneity concerns using an instrumen-

tal variable approach and re-estimate it by two-stage least squares (2SLS).

Finally, I apply generalized method of moments (GMM) estimation to deal

with issues related to the inclusion of lagged dependent variable and other

econometric problems of a panel data.

Some of the variables are used in log format, and the benchmark econo-

metric specification is:

log(EXPYit) = γx log(Zit) + β1 log(REMOT
it
) + (3)

β2 log(FDIpcit ) + β3(INSTit) + Vr + Ut + eit

where Zit represents control variables - GDP per capita (GDPpc), population

(POP), and educational attainment (EDUC); Vr is region fixed effects; Ut is

year dummies; INST is proxied by POLITY, XCONST, EC_FREE, and

LEGALSEC. EXPY is calculated by detrending PRODY using U.S. GDP

per capita.

6 Results and Discussion

6.1 OLS Estimation

The four columns in Table 2 present the results when using the four different

institutional variables mentioned above. Two of the control variables, GDPpc

and POP, have the expected sign and have statistically significant effect

on EXPY. The variables proxy for a country’s wealth and size respectively.

With regards to variables of interest, the results show that REMOT has a

significant negative effect, and the coeffi cient indicates REMOT elasticity of

EXPY. A country’s geographic location vis-à-vis OECD has a crucial effect

on its export sophistication. Since I include region fixed effects, the effect

of REMOT is relative to other countries within a region. The farther a

country is from OECD the lower its export sophistication score. As indicated
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in the literature a nearby located country has a competitive advantage of

exporting many high income products to OECD. Besides, it could gain from

firm relocation and outsourcing by OECD countries, which increases the

sophistication of its exports. Likewise, FDIpc has a significant positive effect

on EXPY. The results indicate that an increase in FDIpc by 1% increases

EXPY by an average of 0.04%. The elasticity is small, which could be due

to endogeneity bias.

As far as institutional variables are concerned, three of them do not have

significant effect, but exhibit a negative sign. Moreover, EC_FREE has a

significant negative effect. The result suggests that there are many coun-

tries with high EXPY, despite low institutional score. The finding seems

to cast doubt on the importance of institutions as facilitators of economic

transactions. One possible explanation for this scenario could a relatively

higher level of FDI in resource rich countries, which boosts EXPY. I further

investigate the effect of institutions by dividing the sample into two using

the median of EC_FREE and examine the effect of FDIpc.

As reported in Table 3, I find that FDIpc has a positive effect for low

EC_FREE sample, while it becomes insignificant for high EC_FREE sam-

ple. I also find similar results using other measures of institutional quality,

LEGALSEC and POLITY. This justifies the above hypothesis that many

countries are attractive FDI destinations, although they have low institu-

tional score. I identify the countries that are responsible for such anom-

aly. Figure 3 is a plot of the residual of an estimate and EC_FREE.16 It

clearly shows outlier countries that have low EC_FREE but high residual.17

Further, I corroborate the result by comparing outlier countries with coun-

tries of the same average score in EC_FREE. It turns out that the average

EC_FREE for outliers and countries with EC_FREE less than 5.5 is almost

the same, although outlier countries are three points worse in POLITY score.

More importantly, outlier countries have 43.4% and 55.9% higher EXPY and

FDIpc respectively.

16The residual is generated from an estimate that excludes EC_FREE from the ex-
planatory variables.
17These are: Congo (Democratic), Congo (Republic), Syria, Algeria, Central African

Republic, Gabon, Iran, China, and Haiti.
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Table 2: OLS results with region and year fixed effects.
Variable log (EXPY)

(1) (2) (3) (4)
log (GDPpc) 0.248*** 0.257*** 0.302*** 0.292***

(7 .17 ) (9 .14 ) (13 .95 ) (13 .85 )

log (POP) 0.062*** 0.064*** 0.061*** 0.059***
(18 .07 ) (20 .36 ) (20 .1 ) (20 .15 )

EDUC 0.004 0.004 0.008 0.009
(1 .20 ) (1 .06 ) (1 .62 ) (1 .44 )

log (REMOT) -0.154*** -0.148*** -0.178*** -0.168***
(−9 .71 ) (−9 .39 ) (−9 .34 ) (−6 .63 )

log (FDIpc) 0.047*** 0.047*** 0.034*** 0.032***
(3 .91 ) (3 .70 ) (3 .79 ) (3 .60 )

POLITY -0.004
(−1 .25 )

XCONST -0.003***
(−3 .49 )

EC_FREE -0.040***
(−3 .83 )

LEGALSEC -0.018
(−1 .59 )

Fixed effects Region and Year

Const. -3.49*** -3.67*** -3.52*** -3.60***
(−12 .24 ) (−13 .92 ) (−18 .97 ) (−14 .97 )

Obs 557 559 503 488
R.Square 0.70 0.70 0.70 0.69
Note: t-statistics, in bracket, is based on robust standard errors.

***, **, and * indicate significance level at 1%, 5%, and 10%, respectively.
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Table 3: OLS results of sub-samples divided as high and low institutional
scores with region and year fixed effects.
Variable log(EXPY)

Low (below median)† High (above median)†

log (GDPpc) 0.242*** 0.305*** 0.292*** 0.252*** 0.342*** 0.292***
(13 .93 ) (16 .91 ) (12 .28 ) (4 .31 ) (8 .35 ) (12 .96 )

log (POP) 0.058*** 0.053** 0.061*** 0.059*** 0.058*** 0.042*
(7 .93 ) (10 .64 ) (7 .85 ) (6 .68 ) (15 .05 ) (5 .07 )

EDUC -0.003 -0.008 0.005 0.018*** 0.015*** 0.014***
(−0 .34 ) (−0 .79 ) (0 .30 ) (5 .66 ) (4 .22 ) (4 .03 )

log(REMOT) -0.195** -0.214** -0.161 -0.17*** -0.143*** -0.189***
(−2 .31 ) (−2 .30 ) (−1 .09 ) (−7 .65 ) (−6 .76 ) (−7 .06 )

log (FDIpc) 0.045*** 0.053*** 0.066*** 0.041 0.014 -0.006
(9 .02 ) (7 .20 ) (5 .80 ) (1 .51 ) (1 .56 ) (−0 .45 )

POLITY 0.004 -0.003
(0 .45 ) (−0 .35 )

EC_FREE -0.037** -0.047***
(−2 .34 ) (−5 .15 )

LEGALSEC -0.019 0.013**
(−1 .32 ) (2 .09 )

Fixed effects Region and Year

Const. -3.0*** -3.12*** -3.76*** -3.44*** -4.04*** -3.17***
(−3 .97 ) (−3 .40 ) (−2 .62 ) (−11 .46 ) (−27 .42 ) (−14 .48 )

Obs 253 247 249 304 256 239
R.Square 0.64 0.66 0.62 0.74 0.74 0.68
Group 5 5 5 5 5 5
Note: t-statistics, in bracket, is based on robust standard errors.
† The median score for EC_FREE, LEGALSEC, and POLITY are: 5.82, 5.40 and -0.6 respectively.

***, **, and * indicate significance level at 1%, 5%, and 10%, respectively.
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The result implies that MNEs could find ways of mitigating the effect

of bad institutions. This is consistent with the finding of Acemoglu and

Johnson (2005) that contracting institutions do not have a significant effect

on investment.18 Besides, the nature of FDI that flows to these countries

could be more of a resource seeking, in primary and resource sectors. Such

sectors would not require complex production process or supply relationships.

Consequently, the low institutional quality in these countries may not be a

significant constraint for FDI. On the other hand, the insignificant effect

of FDIpc on the high EC_FREE sample could possibly be due to a lesser

role of FDI in sophisticating exports of more developed economies, as the

sample includes OECD economies. Similarly, Harding and Javorcik (2009)

show that the effect of FDI on within-sector unit values is less evident in

developed countries.

6.1.1 Robustness

I already discuss the crucial effect of oil exports on EXPY. I show that from

1970 to 1985 the five countries with the largest EXPY were oil exporting

economies. The trend of EXPY score for MENA region also confirms the im-

portance of oil. Further inspection of the data shows that oil exporters have

relatively large EXPY in all the years, and for many of them oil constitutes a

big share of their export. Consequently, their EXPY score is inflated consid-

erably. Although some economies have used oil to diversify their exports to

petroleum and other petrochemical products, others still continue to export

crude oil.

In this section, I examine the robustness of the findings by excluding

oil exporting economies. Since many countries export oil, I exclude only

those countries for which oil is a big share of their export (50% and above).

18Using an instrumental variable approach, they find that property rights institutions
have a first-order effect on long-run economic growth, (private) investment, and financial
development. Contracting institutions appear to matter only for the form of financial
intermediation. They also suggest that a possible explanation for this pattern is that
individuals often find ways of altering the terms of their formal and informal contracts to
avoid the adverse effects of weak contracting institutions, but find it harder to mitigate
the risk of expropriation in this way (Acemoglu and Johnson, 2005:949-984).
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Using information from Alexeev and Conrad (2009), OPEC (2009), and CIA

(2009), the following countries are eliminated: Algeria, Bahrain, Iran, Iraq,

Kuwait, Libya, Oman, Qatar, Saudi Arabia, Syria, UAE, Equador, Trinidad

and Tobago, Venezuala, Norway, Angola, Gabon, and Nigeria. In general,

the results in Table 4 are similar to the findings in Table 2 in terms of sign

and significance level of the variables with some exceptions. That is, EDUC

has a significant effect in three of the four estimations, and FDIpc is not

significant in columns 3 and 4. I also find similar result when I calculate

EXPY without crude oil (SITC "2789") and crude minerals ( SITC "3330").

It shows that the finding is robust to the exclusion of major oil exporters.

In addition, the PRODY of commodities change over time when GDP

per capita of the exporting countries change, even with the same number

of exporting countries. This raises a concern that an increase in EXPY

could not only be due to a change in the share of exports of an existing

export bundle or the addition of new sophisticated commodity. It could

also be a result of an increase in GDP per capita of exporting countries.

To separate the effect and control for increasing GDP per capita, I re-base

PRODY by using GDP per capita for the year 2000 and re-calculate EXPY

for all periods, denoted as EXPYrebased. The result reported in the first two

columns of Table 5 is similar to the benchmark estimation, except for EDUC.

EDUC is significant even at the 1% level in all the estimations. Besides, the

magnitude of the coeffi cients remain similar. It shows that re-basing PRODY

does not have an effect. I also find similar result when PRODY is re-based

using 1995 GDP per capita.

Further, I note that the PRODY of some commodities, such as primary

products, could be greatly influenced by resource rich countries with high

GDP per capita, but low technology. Consequently, countries that export

such type of commodities have high EXPY. However, this may not be a true

reflection of the productivity embedded in an export bundle. As an alterna-

tive, I employ a variable that could be a substitute for PRODY and serve as

a measure of technological difference. Cowan and Neut (2007) and Levchenko

(2007) use product complexity to show institutional dependence and techno-

logical difference between commodities. It is an indicator of the number of
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Table 4: OLS results excluding major oil exporting countries with region and
year fixed effects.

Variable log(EXPY)
(1) (2) (3) (4)

log (GDPpc) 0.224*** 0.280*** 0.286*** 0.277***
(5 .15 ) (11 .76 ) (9 .90 ) (11 .60 )

log (POP) 0.064*** 0.062*** 0.059*** 0.055***
(27 .39 ) (15 .87 ) (23 .36 ) (14 .02 )

EDUC 0.011*** 0.005 0.017*** 0.016***
(2 .69 ) (1 .54 ) (10 .80 ) (4 .62 )

log (REMOT) -0.125*** -0.115*** -0.173*** -0.156***
(−6 .02 ) (−6 .48 ) (−8 .96 ) (−5 .13 )

log (FDIpc) 0.045*** 0.028*** 0.019 0.018
(2 .77 ) (2 .83 ) (1 .45 ) (1 .47 )

POLITY -0.004
(−1 .22 )

XCONST -0.005
(−0 .85 )

EC_FREE -0.019
(−1 .30 )

LEGALSEC -0.003
(−0 .49 )

Fixed effects Region and Year

Const. -3.56*** -3.99*** -3.47*** -3.54***
(−11 .12 ) (−16 .78 ) (−17 .81 ) (−23 .45 )

Obs 488 445 448 434
R.Square 0.72 0.72 0.74 0.74
Note: t-statistics, in bracket, is based on robust standard errors.

***, **, and * indicate significance level at 1%, 5%, and 10%, respectively.
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Table 5: OLS result using alternative dependent variable with region and
year fixed effects.
Variable log(EXPYrebased) log(EXPYcompl) log(EXPYrebased_mfg)

(1) (2) (3) (4) (5) (6)
log (GDPpc) 0.206*** 0.246*** 0.00 0.008 0.235** 0.237***

(10 .54 ) (21 .26 ) (−0 .01 ) (0 .14 ) (1 .99 ) (3 .38 )

log (POP) 0.062*** 0.059*** 0.057** 0.112*** 0.14*** 0.163***
(9 .45 ) (9 .95 ) (2 .03 ) (3 .20 ) (4 .81 ) (4 .45 )

EDUC 0.015*** 0.022*** 0.089*** 0.074*** 0.077*** 0.10***
(2 .77 ) (5 .70 ) (6 .03 ) (7 .93 ) (3 .92 ) (6 .66 )

log (REMOT) -0.141*** -0.179*** -1.215*** -0.977*** -1.214*** -1.22***
(−7 .37 ) (−11 .93 ) (−9 .84 ) (−7 .90 ) (−15 .77 ) (−11 .21 )

log (FDIpc) 0.047*** 0.038*** 0.164*** 0.182*** 0.153*** 0.159***
(3 .49 ) (3 .43 ) (7 .56 ) (6 .70 ) (5 .16 ) (5 .43 )

POLITY -0.002 0.027*** 0.029***
(−0 .66 ) (3 .13 ) (2 .52 )

EC_FREE -0.027* 0.074 0.104***
(−1 .65 ) (1 .49 ) (2 .55 )

Fixed effects Region and Year

Const. 7.11*** 7.23*** 7.303*** 4.062** 12.10*** 10.87***
(28 .24 ) (29 .12 ) (7 .14 ) (2 .33 ) (8 .87 ) (5 .33 )

Obs 557 503 556 503 556 503
R.Square 0.76 0.78 0.30 0.29 0.50 0.51
Note: t-statistics, in bracket, is based on robust standard errors.

***, **, and * indicate significance level at 1%, 5%, and 10%, respectively.

25



intermediate products required in manufacturing a commodity. One way of

measuring product complexity is to use herfindahl index 19, which requires

Input-Output (I-O) matrix. Unfortunately, I-O matrix is not available for

many countries, and it is diffi cult to compare across countries even when

it exists. Instead, similar to the above authors, I use the 2002 U.S. I-O

matrix as a proxy for 2000 and assume similar intermediate input usage by

other countries. I calculate herfindahl index for each commodity and take

the inverse to make it vary positively with the number of inputs. The I-O

matrix consists of mostly manufactured commodities, and there are only 386

SITC4 commodities with a corresponding herfindahl index, which is half of

the 772 SITC4 commodities. EXPYcompl is calculated using herfindahl index

as a productivity measure. It measures the level of technology embedded in

export bundle of a country.

The results in columns 3 and 4 of Table 5 also have similarity with the

benchmark estimation but exhibit some key differences. The coeffi cients of

EDUC, REMOT, and FDIpc increase considerably. In contrast, GDPpc be-

comes insignificant, while POLITY has a significant positive effect. This is

not inconsistent with earlier results, since commodity categories of raw, pri-

mary, and crude minerals are excluded from the calculation of EXPYcompl.

Accordingly, some of the explanatory variables have stronger effect on ex-

port sophistication when proxied by EXPYcompl. Comparatively, FDIpc, RE-

MOT, and POLITY become significant even at the 1% level. For a direct

comparison, I re-calculate EXPY using the same number of commodities as

in EXPYcompl. Accordingly, EXPYrebased_mfg is a measure of export sophisti-

cation of manufactured exports of a country. Figure 4 indicates that the two

measures of EXPY are highly correlated. Also, the results in columns 5 and

6 of Table 5 show that both institutional variables have significant positive

effects. Overall, the results indicate that the effect of institutional quality is

evident only on manufactured exports. These results, together with the find-

ings in Table 3, explain why I do not observe significant effect of institutional

19Herfindhal index of commodity k, Hk =
∑

i(Sik)
2, where Sik is the share of interme-

diate input i used in the production of k. The higher the number of intermediates, the
lower the index value.
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quality when I measure EXPY using all the commodities.

6.2 2SLS Estimation

In the OLS regression, I raise endogeneity concern due to a possible reverse

causality from EXPY to FDI. When any of the regressors is endogenous,

the OLS estimates of all regression parameters are inconsistent (Cameron

and Trivedi, 2005). The identification strategy is to instrument FDI with

an exogenous variable. I search for appropriate instrument and propose that

‘international capital control’can be a valid instrument for FDI (IMF, 2000).

It is an index constructed from 13 different types of international capital

controls reported by the IMF.20 The index measures the percentage of capital

controls ‘not levied’ as a share of the total number of capital controls, and it

has 0 to 10 rating.

All the capital controls may not have direct effect on foreign firms engaged

in production. Nonetheless, they are highly correlated with each other, and

they gauge the risks and restrictions that foreign firms (investors) could en-

counter. Since all the controls are policy driven, I argue that the index has

an exogenous effect on FDI. On the contrary, I believe that the index does

not have a causal effect on EXPY as it pertains only to capital transactions.

In this section, I employ 2SLS and re-estimate the following two equations.

The econometric specification is:

log(FDIpcit) = γ log(Zit) + β1 log(REMOT
it
) + (4)

β2(INSTit) + β3(CAP_controlit) + Vr + Ut + eit

log(EXPYit) = γ log(Zit) + β1 log(REMOT
it
) +

+β2(INSTit) + β3
̂log(FDIpcit) + Vr + Ut + eit (5)

20Capital transaction controls on: capital market securities; money market instruments;
collective investment securities; derivatives and other instruments; commercial credits;
financial credits; guarantees, sureties and financial back up facilities; direct investment;
liquidation of direct investment; real estate transactions; provisions specific to commercial
banks/credit institutions; provisions specific to institutional investors; and personal capital
transactions (IMF, 2000:6-7).
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where Zi is a vector of control variables; Vr is region fixed effects; Ut
is year fixed effects; INST is proxied by EC_FREE and POLITY. I use

international capital control (CAP_control) as the instrument.

The first stage estimates are reported in Table 9. The results show that

CAP_control has a positive effect on FDIpc. Besides, EC_FREE has a

significant effect, whereas POLITY is not significant. The rest of the ex-

planatory variables have significant effects. For the second stage estimation,

I use the predicted value of FDIpc from columns 3 and 4 of Table 9. Table

6 summarizes the results of the second stage estimation. The coeffi cient of

FDIpc doubles in comparison with OLS estimates. This finding indicates that

the OLS estimates are downwardly biased due to endogeneity with EXPY.

However, there could be a weak instrument problem. The weak instrument

(identification) test, based on the Stock-Yogo critical values, shows that it

is rejected only at 20% maximal IV size distortion.21 Comparing the three

measures of EXPY, FDIpc is not always significant. Moreover, similar to

OLS, institutional variables have significant positive effects when EXPY is

calculated using manufactured exports only (EXPYrebased,mfg).

6.3 GMM Estimation

In section 6.2 I discuss the possible endogeneity of FDI and solve the identi-

fication problem using an appropriate instrumental variable. However, there

may also be other econometric problems similar to those listed in Cameron

and Trivedi (2005) and Roodman (2007). These issues include, autocorre-

lation of the disturbances in the panel estimation; time invariant country

characteristics correlated with explanatory variables; some regressors may

21Weak identification arises when the excluded instruments are correlated with the en-
dogenous regressors, but only weakly. When errors are assumed to be i.i.d., the test for
weak identification reported by ivreg2 is an F version of the Cragg-Donald Wald statistic.
When the i.i.d. assumption is dropped, ivreg2 instead reports a Kleibergen-Paap Wald rk
F statistic. The critical values reported by ivreg2 for the Kleibergen-Paap statistic are the
Stock-Yogo critical values for the Cragg-Donald i.i.d. case. The Stock-Yogo weak ID test
critical values are: 10% maximal IV size, 19.93; 15% maximal IV size, 11.59; 20% maximal
IV size, 8.75; 25% maximal IV size, 7.25 (Baum et al., 2010).
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Table 6: The second stage results of a 2SLS using region and year fixed
effects.
Variable log(EXPY) log(EXPYrebased) log(EXPYrebased_mfg)

(1) (2) (3) (4) (5) (6)
log(FDIpc) 0.112*** 0.076* 0.069* 0.06 -0.083 0.072

(2 .43 ) (1 .67 ) (1 .64 ) (1 .24 ) (−0 .49 ) (0 .39 )

log(GDPpc) 0.249*** 0.256*** 0.224*** 0.221*** 0.39*** 0.294**
(6 .86 ) (6 .05 ) (6 .88 ) (5 .69 ) (2 .96 ) (1 .99 )

log(POP) 0.075*** 0.077*** 0.065*** 0.067*** 0.122*** 0.117*
(6 .73 ) (4 .81 ) (6 .20 ) (4 .31 ) (2 .43 ) (1 .85 )

log(REMOT) -0.140*** -0.174*** -0.164*** -0.183*** -1.33*** -1.14***
(−2 .36 ) (−2 .89 ) (−2 .99 ) (−3 .18 ) (−6 .31 ) (−5 .99 )

EDUC -0.004 0.005 0.017* 0.021** 0.134*** 0.067
(−0 .35 ) (0 .53 ) (1 .95 ) (2 .21 ) (3 .08 ) (1 .55 )

EC_FREE -0.070*** -0.039* 0.193*
(−2 .69 ) (−1 .69 ) (1 .88 )

POLITY -0.005** -0.003 0.03***
(−2 .03 ) (−1 .43 ) (3 .20 )

Fixed effects Region and Year

Obs 502 481 502 481 502 481
R.Square 0.73 0.43 0.43 0.44 0.13 0.17

Weak IV test† 8.64 7.83 8.64 7.83 8.64 7.83
Note: t-statistics, in bracket, is based on robust standard errors.

***, **, and * indicate significance level at 1%, 5%, and 10%, respectively.
† Based on Kleibergen-Paap rk Wald F statistic.
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be predetermined variables22 and not strictly exogenous. Moreover, I believe

that the lagged values of EXPY are expected to have significant effect on

current value. Hence, the inclusion of lagged values of EXPY changes the

econometric specification to a dynamic panel. Consequently, applying OLS

leads to a ‘dynamic panel bias’ since the lagged values of EXPY are also

endogenous to the fixed effects in the error term (Roodman, 2007).

Since the panel has short time period (1980-2000) and large number of

cross-section observations (120+ countries), the Arellano-Bond (1991) GMM

estimator is the commonly used method to address the above issues. It solves

the endogeneity problem by transforming the data using first difference to

remove the fixed effects. It also uses lagged values of the dependent and

other explanatory variables as instruments for estimating a differenced equa-

tion.23 This estimation method is known as ‘difference GMM’. However,

sometimes the lagged levels of the regressors are poor instruments for the

first-differenced regressors. Besides, the transformation method magnifies

gaps in unbalanced panels and shrinks sample size as deeper lags are used

for instrumenting. The alternative is to use the augmented version, ‘system

GMM’developed by Arellano and Bover (1995). This estimator augments

Arellano-Bond by making an additional assumption, first difference of instru-

menting variables are uncorrelated with the fixed effects. It builds a system

of two equations using the original equation and the transformed one. Thus,

the variables in levels in the second equation are instrumented with their

own first differences (Arellano and Bover, 1995; Roodman, 2007). Besides,

it uses different method of transforming the data, which avoids the loss of

observations due to missing gaps.24 The methodology enables the introduc-

22When a variable is uncorrelated with current period error term, but correlated with
lagged values ( Arellano and Bond, 1991:280; and Roodman, 2007:15).
23A valid instrument has to be serially uncorrelated with the idiosyncratic shocks(εit).

For a dependent variable, it should be lagged two periods or more to be a valid instrument.
Likewise, predetermined variables and endogenous variables should be lagged at least one
period and two periods respectively to serve as valid instruments (Arellano and Bond,
1991:278-281; and Roodman, 2007:20-22).
24Arellano and Bond (1991) calculate the first difference by subtracting the previous

observation from the contemporaneous one. In contrast, Arellano and Bover (1995) use
another way of differencing, more useful in the context of models with predetermined and
endogenous variables. The first (T − 1) observations are subtracted from the mean of the
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tion of more instruments and maintains a bigger sample size. Consequently,

it can significantly improve effi ciency (Arellano and Bover, 1995; Roodman,

2007). Given that the panel data is not balanced, system GMM is preferable

for maximizing sample size.

In this section I use system GMM to estimate a dynamic panel. In the

preceding benchmark estimation I use five-year observations from 1980-2000.

However, a panel of five periods is too short for GMM estimation, since

it limits the use of higher lags for instrumental variables. Instead, I use

annual panel data for the same period. Since, EC_FREE, LEGALSEC, and

EDUC are only available for every five years, I fill the missing gap using

interpolation.

I treat GDPpc and FDIpc as endogenous variables. Accordingly, appro-

priate lag structure has to be set to determine valid instruments for GMM

estimation. In system GMM, the valid instruments are two lags and above

for endogenous variables and a lagged dependent variable, and one lag and

above for a predetermined variable (Arellano and Bover, 1995). The consis-

tency of the GMM estimator requires an absence of second-order (or higher

order) serial correlation in the residuals of the specification. Moreover, the

overall appropriateness of the instruments needs to pass the Hansen test of

over-identifying restrictions.25

Table 7 shows the results for the dynamic panel estimation using system

GMM. Since the model is over-identified, I apply a two-step estimator.26 The

estimations fulfill the Arellano-Bond serial autocorrelation test. The test of

no first order autocorrelation of the residuals is rejected, while the test of no

second order serial autocorrelation is not rejected. The Hansen test shows

remaining future observations available in the sample. That is, it uses forward orthogonal
deviations operator to transform the data (Arellano and Bover, 1995:31-45; and Roodman,
2007:19-20).
25For GMM estimates to be valid, the instruments must be exogenous, E(zε) = 0. When

the system is overidentified, a test statistic for the joint validity of the moment conditions
(identifying restrictions) is required. Under the null of joint validity, the vector of empirical
moments 1

NZ
′Ê is randomly distributed around 0. If non-sphericity is suspected in the

errors, a theoretically superior overidentification test is based on the Hansen statistic from
a two-step estimate (Roodman, 2007: 3-12).
26If the model is over-identified, more effi cient estimation is possible using optimal GMM,

also known as two-step estimator (Cameron and Trivedi, 2009:289).
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Table 7: Dynamic panel estimation using GMM.
Variable log(EXPY) log(EXPYrebased) log(EXPYrebased_mfg)

(1) (2) (3) (4) (5) (6)
log(EXPY)−1 0.489*** 0.467***

(11 .22 ) (10 .00 )

log(EXPYrebased)−1 0.493*** 0.480***
(12 .26 ) (11 .17 )

log(EXPYrebased_mfg)−1 0.424*** 0.453***
(10 .62 ) (10 .99 )

log(GDPpc) 0.150*** 0.206*** 0.162*** 0.169*** 0.077 0.166
(3 .59 ) (5 .33 ) (3 .73 ) (3 .70 ) (0 .37 ) (0 .71 )

log(POP) 0.040*** 0.043*** 0.018 0.016 0.004 0.001
(4 .44 ) (3 .94 ) (1 .60 ) (1 .26 ) (0 .10 ) (0 .02 )

log(FDIpc) 0.034*** 0.029*** 0.017 0.019 -0.02 0.05
(3 .93 ) (3 .40 ) (1 .57 ) (1 .63 ) (−0 .05 ) (1 .27 )

log(REMOT) -0.176** -0.158* -0.148* -0.135 -0.80*** -0.675**
(−2 .25 ) (−1 .94 ) (−1 .69 ) (−1 .59 ) (−2 .52 ) (−2 .21 )

EDUC 0.001 -0.004 0.001 0.001 0.072** 0.032
(0 .08 ) (−0 .79 ) (0 .06 ) (0 .10 ) (2 .33 ) (1 .35 )

POLITY -0.004 -0.001 0.04***
(−1 .42 ) (−0 .16 ) (3 .24 )

EC_FREE -0.023* -0.022* 0.02
(−1 .80 ) (−1 .78 ) (0 .32 )

Fixed effects Region
Const. 3.89*** 3.62*** 4.02*** 4.12*** 9.60*** 7.56***

(4 .98 ) (4 .86 ) (4 .46 ) (5 .21 ) (3 .95 ) (3 .54 )
Obs 2068 2060 2339 2330 2325 2316
Instruments 141 141 163 163 163 163
AB test_2(p) 0.45 0.34 0.68 0.87 0.33 0.40
Hansen test (p) 0.26 0.25 0.74 0.74 0.68 0.72
Wald (p) 0 0 0 0 0 0
Note: t-statistics (in bracket) is based on robust standard errors..
The instruments used are: 2 lags of log (EXPY), log (FDIpc) and log (GDPpc).
***, **, and * indicate significance level at 1%, 5%, and 10%, respectively.32



that the applied instruments are jointly valid as the null hypothesis is not

rejected. The estimates also pass theWald test for the joint significance of the

regressors.27 The results are robust when I treat GDPpc as predetermined

variable.

The first two columns show results of the standard EXPY. GDPpc and

POP are statistically significant and have the expected sign. Lagged EXPY

has a significant positive effect, and the coeffi cient suggests a strong persis-

tence behaviour of EXPY. It has a dominant effect in comparison to other

explanatory and control variables. Likewise, FDIpc and REMOT have sig-

nificant positive and negative effects respectively. I also find similar results

when EXPY is re-based as reported in columns 3 and 4. Finally, columns 5

and 6 show the result when the dependent variable is calculated using man-

ufactured exports only. I find slightly different results compared to other

estimates. That is, GDPpc, POP, FDIpc are insignificant, while REMOT

has a stronger effect as evidenced by its coeffi cient. Similarly, EDUC and

POLITY have also positive effect. In general, the GMM results are consistent

with the findings in OLS and 2SLS estimations.

27The Wald statistic is a test of the joint significance of the independent variables
asymptotically distributed as χ2k under the null of no relationship, where k is the number
of coeffi cients estimated (Arellano and Bond, 1991:290).
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7 Conclusion

This paper extends the empirical work of Hausmann et al. (2007) to examine

the causal effect of FDI, remoteness from major markets, and institutional

quality on EXPY. It also examines whether the finding of Hausmann et al.

(2007) remains robust when panel data is used. The findings confirm that

GDP per capita, human capital, and country size maintain their significant

effect in a panel setting. More importantly, I find that FDI has a positive

effect on EXPY. Besides, the result is robust when FDI is instrumented

using international capital control to address endogeneity concern. Similarly,

remoteness from major markets has a strong negative effect. It implies that

remote countries have geographic disadvantage of competitively exporting

high income products, which is a consequence of high trade costs.

As far as institutional quality is concerned, I do not find a robust effect

on EXPY when all exported products are included. The result is driven

by the presence of many countries, which are attractive FDI destinations

despite their low institutional quality. In contrast, I find that institutional

quality has a significant positive effect on EXPY, when I limit the products

to manufactured exports. The latter result is consistent with the findings of

Cowan and Neut (2007) and Levchenko (2007).

Overall, this paper shows the importance of FDI, remoteness, and institu-

tional quality in enhancing EXPY. It provides an explanation for why some

developing countries managed to dramatically increase the sophistication of

their exports. The findings have important implications for developing coun-

tries that strive to enhance their EXPY, particularly for African countries

that continue to depend on volatile primary exports. For instance, freeing

international capital control leads to increase in FDIpc and EXPY by an

average of 19% and 9.2% respectively for SSA countries.
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1 Appendix I

Figure 3: Scatter plot of the residual of an OLS regression (without
EC_FREE) and EC_FREE.
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Figure 4: Scatter plot of EXPYcompl and EXPYrebased_mfg.
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Table 8: List of five countries in the bottom and top EXPY score.
Year No. Country EXPY Country EXPY
1965 1 Papua N. Guinea 1469.9 Norway 6858.5

2 Guinea-Bissau 1490.9 Sweden 6873.1
3 Sri Lanka 1498.1 Finland 7689.2
4 Niger 1520.7 Switzerland 8289.6

1970 1 Niger 1511.9 Saudi Arabia 18916.6
2 Sri Lanka 1756.7 Iraq 18956.7
3 Guinea-Bissau 1828 Oman 19056.7
4 Gambia 1870.2 Qatar 19715.2

1975 1 Gambia 1874.2 Iraq 18444.7
2 Bangladesh 2131.2 Saudi Arabia 18606.5
3 Niger 2289.8 Oman 18809.1
4 Rwanda 2303.7 Libya 18882.1

1980 1 Gambia 2164.9 Libya 19199.2
2 Chad 2484.7 Oman 19238.9
3 Niger 2617.3 UAE 19280.9
4 Mali 2677.7 Qatar 19461.2

1985 1 Uganda 2491.2 Saudi Arabia 13208.7
2 Niger 2521.1 Libya 13279.7
3 Rwanda 2530.6 Qatar 13317.7
4 Equa. Guinea 2584.5 Oman 13364.3

1990 1 Chad 1993.7 Austria 13444.6
2 Equa. Guinea 2448.3 Germany 14012.4
3 Uganda 2538.8 Sweden 14188.5
4 Niger 2705.9 Japan 14359.9

1995 1 Niger 2522.2 Finland 14349.8
2 Chad 2614 Sweden 14439.9
3 Uganda 2786.4 Germany 14442.3
4 Rwanda 2789 Ireland 14800.2

2000 1 Chad 2282.6 Sweden 15727.4
2 Burundi 2478.2 Bermuda 15734.6
3 Benin 2482.2 Finland 15905.9
4 Malawi 3077.4 Japan 15907.2
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Table 9: First stage results of a 2SLS using region and year fixed effects.
Variable log (FDIpc)

(1) (2) (3) (4)
log (GDPpc) 0.69*** 0.78*** 0.69*** 0.78***

(5 .42 ) (6 .36 ) (5 .53 ) (6 .52 )

log (POP) -0.18*** -0.27*** -0.18*** -0.27***
(−4 .78 ) (−6 .52 ) (−4 .93 ) (−6 .55 )

EC_FREE 0.29*** 0.27***
(3 .18 ) (3 .06 )

POLITY 0.00 0.00
(−0 .35 ) (−0 .25 )

EDUC 0.14*** 0.14*** 0.15*** 0.14***
(4 .41 ) (4 .28 ) (4 .77 ) (4 .50 )

log (REMOT) -0.49* -0.48* -0.47* -0.48*
(−1 .94 ) (−1 .89 ) (−1 .89 ) (−1 .89 )

CAP_control 0.06*** 0.06*** -0.12** -0.06
(2 .70 ) (2 .86 ) (−2 .07 ) (−1 .02 )

CAP_control2† 0.02*** 0.01**
(3 .42 ) (2 .31 )

Const. 3.40 5.89** 3.55 5.89***
(1 .31 ) (2 .23 ) (1 .51 ) (2 .45 )

Fixed effects Region and Year
Obs 502 480 502 480
R.Square 0.73 0.73 0.73 0.73
Note: t-statistics, in bracket, is based on robust standard errors. † Square of CAP_control.

***, **, and * indicate significance level at 1%, 5%, and 10%, respectively.

47


