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1 Introduction and Background

Recent decades have seen major changes in the structure of the global economy. These changes

that are typically discussed under the broad rubric of globalization, liberalization, and eco-

nomic reforms have many aspects. This paper focuses on two; (1) after decades of relatively

internally-focused developmental policies, many developing countries have come to depend on

more outward-focused policies, relying to a much greater degree on external sources of demand

and technological change, and (2) much of the increase in exports has occurred in manufactures.

Table 1 highlights the relative shift to external sources of demand. The table presents data

on sources of demand for a select group of 20 countries.1 Domestic absorption (household

consumption, gross capital formation, and government spending) now constitute a lower pro-

portion of total demand, on average, while exports constitute a significantly larger proportion.2

Figure 2, which shows the nominal and real (nominal deflated by a weighted export price index)

growth rates of exports of manufactures from twenty major low- and middle income developing

countries underscores the rapid growth of manufactured exports from these countries.3

Figure 1 highlights the other, perhaps even more important, shift – that in the composition of

developing country exports and the emergence of many developing countries as major exporters

of manufactured products. Manufactures rose as a percentage of developing country exports

from about 20 percent in 1980 to almost 70 percent in 1998.

While the relative roles of various factors remain debatable, there is little doubt that the

role of policy choices backed by professional economic advice has been significant. Trade-related

economic advice typically derives from textbook models based on the small country case. An

economically small country faces a perfectly elastic demand curve for its exports, and acts as a

price-taker in international markets. In such a world, demand-side constraints do not play a sig-

nificant role in determining export success. Models taking a more developmental approach, on

the other hand, emphasize the different characteristics of manufactured products as compared

to primary commodities. Graduating into producing manufactured products potentially enables

1As discussed below, these are the countries that constitute our empirical sample.
2The increased share of exports has partly been offset by the reduced share of domestic absorption, and

partly by the increased share of imported goods in domestic spending.
3See section 3.3 for the list of these twenty countries and the basis for their inclusion in our sample. Also

see section 3.1 for a description of the construction of the weighted export price index.
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countries to escape the declining terms of trade typically associated with primary commodities,

in addition to facilitating technological progress and enhanced efficiency in production. More-

over, if the developing world evolves in a manner consistent with the “flying geese” paradigm,4

then countries that successfully export their way to growth climb up successive rungs of the

“technological ladder,” creating room for less advanced countries further down the ladder, and

indeed becoming a source of demand for their exports. Countries thus scale the steps to indus-

trial development in a more or less harmonious fashion, with the initially rapidly developing

exporters “crowding in” the later followers.

Given these overlapping perspectives, it is not surprising that trade emerges as a win-

win game, at least as long as we take nation-states as the unit of analysis.5 However, there

are reasons to believe that key assumptions underlying both perspectives may be becoming

increasingly shaky. Firstly, a typical developing country may be reasonably seen as a small

country, but a group of developing countries attempting to grow by exporting similar products

may not. Indeed, in the latter scenario, “immiserizing growth” along the lines first worked

out by Bhagwati (1958) becomes a distinct possibility. Secondly, to the extent that a number

of developing countries focus on meeting demand emanating from industrial country markets

in a similar range of manufactured products, the very nature of manufactured exports may

be undergoing changes that enhance price-based competition among developing countries, a

phenomenon referred to by Kaplinsky (1993) as the “commoditization” of manufactures. Both

reasons for skepticism are valid only to the extent that developing country exports are relatively

close substitutes for each other. In other words, if too many countries try to fly simultaneously,

tiers of the flying geese formation may become too clogged for their own good. Insofar as export-

led growth in a world of close substitutes depends heavily on cost competitiveness, a congested

formation creates incentives for short-run measures such as wage suppression as opposed to

4The flying geese concept traces back to Akamatsu (1935), who originally used it as a metaphor for the
industrial catch-up of technologically less advanced economies. In broad terms, this concept envisions a hierar-
chically structured formation of economies in which a dominant economy (for example, Japan in East Asia) acts
as the growth pilot, followed by other economies at various levels of development; the formation is the widest
at the lowest end of the technological/developmental spectrum. As the less developed countries increase their
industrial sophistication, they move ahead into the more advanced tiers of the flying geese formation, while the
smaller number of countries in the lead continue to move further ahead. See Kasahara (2004) for a review.

5Changes in internal income distribution that create winners and losers is a separate matter, of course, and
one that can in theory be ameliorated through national compensation schemes.
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long-run policies that reduce unit production costs through increased productivity. A third

reason derives from a somewhat different source. Classical models of trade are typically based

on the idea of “reciprocal demand.” Exports from country A to country B provide the former

with the purchasing power to import from the latter and results in mutual gains from (balanced)

trade, the relative magnitude of gains being determined by the terms of trade.6 However, if

developing countries mainly target industrialized country markets, then the idea of reciprocal

demand becomes less applicable, and the potential “crowding out” effect of competitor exports

may lead developing countries to pursue price-based competition. The resulting decline in terms

of trade (or alternatively, increase in price competitiveness) may, in turn, lead to increased

industrialized country protectionism in various forms such as quotas, anti-dumping legislation,

and pressure to revalue currencies.7 To the extent that developing countries hitch their growth

to industrial country demand, this also places further demand-side constraints on countries

pursuing the export-led growth paradigm.

Table 2 presents the evolution of various country shares in total manufactured exports from

developing countries between 1986 and 2002. The statistics, which highlight the emergence of

China as an exporting powerhouse more or less across all SITC categories, serve to illuminate

our discussion as China is likely to have significantly contributed to increased intra-developing

country competition. While maintaining a significant presence amongst exporters of SITC cat-

egory 6 products (manufactured goods classified chiefly by material), China has been able to

increase its industrial country import market share of SITC 8 products (miscellaneous manufac-

tured articles), and has now also become a major presence amongst exporters of SITC category

7 products (machinery and transport equipment). This means that China potentially competes

not only with exporters of low-skill, labor intensive manufactures, but also with exporters of

relatively high-tech products.

This paper seeks to empirically explore the presence of demand-side constraints in a world

where many developing countries have made a major push for export-led growth based on

manufactures. The term “demand-side constraints” in our context captures two effects; (1)

the constraints imposed by the pace of growth of (industrial country) demand for developing

6The terms of trade, in turn, being determined by relative demand.
7Think US current account deficits with many developing countries, for instance.
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country products, and (2) the constraints imposed by the presence of an increasing number

of developing countries attempting to sell internationally-substitutable products in industrial

country markets. The latter can be econometrically explored either directly through estimat-

ing the degree of substitution between developing country exports, or through testing for the

presence of a quantitative crowding out effect. We pursue the latter approach in this study.

In doing so, we seek to contribute to existing literature in several ways. Unlike some previous

studies we control for common income and relative price-related shocks. We base our study

on a large sample of developing countries which have a major share of manufactures in their

exports. We limit our study to manufactured products, for which expenditure elasticity of

demand is typically considered to be higher, thus stacking the decks against finding significant

crowding out effects. We develop carefully designed expenditure and real exchange indexes

for each individual country to take into account the relative importance of trading partners

and changes in trade patterns over time. Furthermore, we pursue various dynamic panel data

approaches to derive estimates for both aggregated and SITC category-wise disaggregated ex-

ports. Finally, we explore possible differences in behavior between the two decades covered

by our sample period, as well as between countries exporting products at different levels of

technological sophistication.

The rest of this paper is organized as follows. Section 2 presents a brief review of existing lit-

erature. Sections 3 and 4 discuss the empirical approach, alternative estimation methodologies,

and the results obtained. Section 5 then summarizes the conclusions.

2 Literature Review

The empirical studies most relevant to this paper can broadly be classified into three cate-

gories, (1) general equilibrium simulation studies, (2) studies of price-based competition, and

(3) studies of quantitative “crowding out” effects.

The ongoing Doha Round of trade negotiations, and the entry of China into the World

Trade Organization (WTO) has drawn some much-needed attention to the repercussions of

intra-developing country competition. For example, Walmsley and Hertel (2000) explored the
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effects of China’s WTO accession to the WTO over the period 1995 - 2020 using the dynamic

GTAP (Global Trade Analysis Project) model applied to 19 regions and 22 commodities. Most

relevant to our study is the result derived from simulations that while the world as a whole

would benefit, China’s competitors in the labor-intensive apparel industry would experience

significant losses in real income, partly due to declining terms of trade.

General equilibrium simulations, while useful for carrying out policy experiments, suffer

from some serious limitations. Firstly, these impose restrictions on the data that may abstract

away some of the most interesting aspects of the questions at hand.8 Secondly, such studies

assume the values of the parameters involved, unlike empirical studies where these are actually

estimated. Thus, the results follow from the calibration of the parameters.

A few studies of the degree of substitutability between developing country products have

appeared over the last fifteen years. Faini et al. (1992), Muscatelli et al. (1994), and Razmi and

Blecker (2005) estimated export demand equations for several developing countries. The esti-

mates tended to undermine the assumption implicit in many pro export-led growth arguments

that developing country manufactures tend to face large elasticities of export demand, and that,

therefore, supply-side factors play the dominant role in determining export values.9 Moreover,

the estimates showed that, for most of the developing countries in the sample, competition with

other developing country exporters was a more important consideration than that with indus-

trial country exporters.10 Razmi and Blecker (2005) found further that intra-developing coun-

try competition is significant only among countries exporting mainly low-technology products,

while countries that export more high-technology products (mainly the more technologically

advanced East and Southeast Asian countries) compete more with industrial country producers

and also have higher income (expenditure) elasticities of demand for their exports. The general

conclusion emerging from these studies is that if developing countries as a group embark on

export-oriented development strategies the output and employment gains are likely to be less

than those estimated by studies which ignore intra-developing country competition.

8For example, the GTAP model assumes full (or constant) utilization of resources and balanced trade (or
constant trade imbalances).

9See Balassa (1988), for instance.
10As inferred from the higher price elasticities of individual countries with respect to other developing countries

as a bloc than those with respect to the industrial countries as a bloc.
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While estimates of the extent of substitutability between developing country manufactured

exports provide very useful information regarding the nature of international price competi-

tion, an alternative approach is to explore possible quantitative displacement or crowding out

effects on individual countries of changes in competitor exports. In the absence of demand-side

constraints, a change in competitor exports would be expected to have no effect on individual

country exports. However, if external demand grows at a pace that is insufficient to accommo-

date increases in developing countries’ export supply, we will expect to see crowding out effects

of competitors’ export growth. While the crowding-out angle, unlike the degree of substitution

one, does not directly test underlying structural mechanisms, it does have two advantages; (1)

to the extent that a significant proportion of developing country export production is now part

of globally integrated supply chains, which may be relatively less sensitive to relative price ef-

fects and more sensitive to other factors affecting the composition and nature of vertical supply

chains, competitive effects may be easier to identify through quantitative changes rather than

real exchange rate changes, and (2) insofar as disaggregated export prices for individual SITC

categories are not available (unlike quantitative data), testing for quantitative crowding out

effects has an advantage over testing for relative price effects. A very limited number of studies

have explored quantitative crowding out effects. Given their relevance to our study, we now

discuss these in relatively greater detail.

Eichengreen et al. (2004) studied the impact of Chinese export growth on other developing

countries using a gravity model to estimate coefficients for the sample period 1990-2002. The

study found that while Chinese exports of consumer goods crowd out exports from other Asian

countries, those of capital goods do not. The implication is that Chinese export growth is likely

to have negative consequences for relatively less technologically advanced consumer goods-

exporting Asian countries, but positive consequences for exporters of more sophisticated capital

goods, who benefit from the high Chinese income elasticity of import demand for such products.

Eichengreen et al. (2004) is an important study. However, it limits its scope to analyzing

China’s export growth, and the possible crowding out of Asian country exports by China.

Moreover, the sample period leaves out the early and mid-eighties, which spans crucial years in

the transformation of many developing countries into more outward-oriented economies.
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Ahearne et al. (2003) explored possible crowding out effects using data for the four Asian

newly industrialized economies (NIEs) and four other emerging Asian economies (ASEAN-4)

by adding China’s real export growth as a regressor to a constant elasticity of substitution

(CES) export equation that included trading partner income growth and real exchange rates as

the other regressors. The study, found that, for the sample period 1981-2001, overall Chinese

exports played a complementary (although statistically insignificant) role to NIE plus ASEAN-

4 exports, and that a major shifting of trade patterns has occurred over time consistent with a

‘flying geese’ pattern in which China and the ASEAN-4 moved into the product space vacated

by the NIEs. However, the non-econometric analysis of industry-wise disaggregated data did

find some crowding out effects. While this study is a useful attempt to study intra-developing

country competition, it suffers from some limitations. Firstly, it only tests for displacement

of NIE and ASEAN-4 exports by Chinese exports. While China’s presence in global markets

has increased manifold in recent decades, other developing country exporters remain impor-

tant. Moreover, China may be a more important competitor for some countries than for others.

Secondly, the study estimates equations for aggregate export data only. Thirdly, the aggre-

gate data includes primary commodities and agricultural products, which may be subject to

a different kind of international environment than manufactured products. Fourthly, by using

fixed effects panel techniques, the methodology pursued in the study may not take into account

possible correlations between the regressors and the error terms, making the estimates inconsis-

tent. Fifthly, by using trading partner income growth, the study largely ignored the fact that

imports into industrialized countries grew at a much faster pace than their GDP growth rates.

This would tend to overestimate the income elasticity of demand for developing country prod-

ucts, while underestimating any potential crowding out effects. Finally, in order to explain the

observation that NIE share of industrial country markets has declined at the same time as their

share of the Chinese market has increased, the authors hypothesize that both changes partly

resulted from the movement of NIE producers into China, which then imports inputs from the

NIEs while exporting final products to western markets. While this may explain shifts in the

nature of NIE exports, it can hardly explain the more general case of other developing countries

whose firms do not have the size or capacity to move and set up shop in other countries.
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Palley (2003) analyzed the presence of crowding effects in US imports from several countries.

The study used growth rates of merchandise imports from various individual countries as the

dependent variable while using growth rates of US merchandise imports and growth rates of

imports from various competing countries as regressors. A negative sign on the latter variable

was interpreted as evidence of crowding out of exports by competitors. The study found

that, over the period 1978-1999, exports from the NIEs were subject to large crowding out

effects from China, while Japanese exports experienced displacement from Mexico. However,

the study was limited to imports into the US, which is relatively more open to developing

country exports compared to many other industrialized countries. Moreover, the study ignored

relative price effects, which may be particularly important in the case of low-tech, labor-intensive

manufactures. Furthermore, the study included merchandise in general, thus not limiting the

data to manufactures. The data is analyzed at an aggregated level only. Finally, the use of

several variables to capture exports from individual country competitors (one regressor per

competing country or region) is likely to have led to serious collinearity problems since many

of these countries experienced similar growth trends over the period.11

3 Empirical Approach and Data

Our objective is to study the existence of possible demand-side constraints on export-led growth

in the form of crowding out of developing country exports by competitor exports. The most

direct way to do so would be to look at correlations between individual country export volumes

and those of its competitors. However, this approach does not control for the influence of devel-

opments that raise exports from both the country under consideration and its competitors. For

example, a developing country’s exports could rise due to a general increase in industrialized

country expenditures, even though nothing else has changed. Similarly, a developing coun-

try’s exports could rise due to a depreciation of its real exchange rate relative to industrialized

countries, without any change in its real exchange rate relative to other developing country

competitors. Since our focus is on crowding out effects due to intra-developing country com-

petition, not controlling for these factors will tend to bias our estimates downwards. Following

11Indeed, the author explicitly recognizes collinearity-related concerns.
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Ahearne et al. (2003), therefore, our specification consists of an export equation of the standard

CES form, with a regressor added that captures the effect of changes in competitors’ exports.

Unlike Ahearne et al. (2003), however, we use a real effective exchange rate index specifically

constructed to reflect relative prices between each individual developing country and the bloc

of industrialized countries only. This is done for two reasons; (1) several studies have shown

that the elasticity of substitution between developing country products is different from that

between industrialized country and developing country products,12 and (2) the crowding out

hypothesis implicitly assumes that developing country products are to a significant degree sub-

stitutes for each other. Including a separate real effective exchange rate index relative to other

developing countries will therefore introduce serious redundancy into the specification, with

two variables capturing the same effect.13

Our empirical specification for developing country j can be expressed in a summarized

implicit form as:

XI
j,real = f(M I

real, RPXI
j , XI

com,real); f1, f2 > 0, f3 S 0 (1)

where XI
j,real denotes real exports (export values deflated by an export price index), M I

real

denotes real industrial country expenditures on imports, RPXI
j denotes the real effective ex-

change rate relative to industrialized countries, and XI
com,real denotes the real exports of country

j’s developing country competitors (total value of competitors’ exports deflated by a weighted

price index). A priori, we would expect an increase in industrialized country expenditures on

imported goods to raise manufactured exports from developing countries. Similarly we would

expect a real devaluation relative to industrialized countries to boost exports from developing

countries. The sign of the coefficient of the third variable on the right hand side, however, is

ambiguous. If manufactured exports from developing countries are relatively close substitutes

for each other, we would expect to see crowding out appear in the form of a negatively signed

coefficient.14 However, if developing country manufactures do not significantly compete with

each other, we would expect to see either a null coefficient, or in the presence of strong income

12See, for example, Spilimbergo and Vamvakidis (2003).
13In other words, a relatively high degree of substitution would show up both in the coefficient for the

real effective exchange rate variable vis-à-vis other developing countries and the coefficient for quantitative
displacement. This will create a (downward) redundant variable bias in the estimate of the crowding out effect.

14Note that this crowding out effect would capture both price- and quality-based competition.
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effects and/or complementarity, even a positive coefficient (see section 4.3). Thus, our test of

the crowding out hypothesis mainly turns on the sign of f3, which we henceforth refer to as the

crowding out or displacement coefficient.

A qualification is in order here. At the broadest level, real exchange rate movements can be

decomposed into two components; (1) nominal exchange rate movements, and (2) relative price

movements. To the extent that a developing country’s nominal exchange rate movements are

largely identical relative to other countries irrespective of whether the latter are industrialized

or developing countries,15 component (1) would therefore capture changes in competitiveness

relative to both industrial country producers and other developing country exporters. It is

highly likely, therefore, that f2 does not purely reflect changes in price competitiveness relative

to industrialized countries only, and that it picks up some of the effects that f3 is supposed

to capture. This has two implications. Firstly, the crowding out coefficient is likely to be

under-estimated, and secondly, insofar as developing country products are closer substitutes for

other developing country products, the elasticity of substitution with respect to industrialized

country products is likely to be over-estimated.

3.1 Construction of Quantitative and Price Indexes

The construction of aggregated indexes in the presence of multiple countries raises several

issues.16 This section briefly explains our construction of each index.

XI
j,real,t: This was conceptually the simplest index to construct, and consists for a given

time period t of the total value of exports from developing country j to the 13 industrialized

countries (i = 1, 2, . . . , 13) in our sample deflated by country j’s export price. Or,

XI
j,real,t =

∑I
i=1 X i

j,t

Pj,t

(2)

M I
real,t: Total expenditures by all 13 industrialized countries on imports deflated by a

weighted import price index. The inclusion of imports from the entire world, and of all prod-

ucts is meant to ensure the exogeneity of this regressor. In other words, an increase in exports

15A nominal depreciation, for example, is relative to all currencies, and not just one set of currencies, given
the competitive nature of international currency markets.

16See, for example, Maciejewski (1983) for a detailed discussion.

10



of manufactures from Bangladesh is not likely to noticeably affect total imports by the US of

all products from the entire world. The weights used represent the share of each industrialized

country in total imports of all industrialized countries. The idea is to control for any increase

in exports from developing country j that occurs simply due to increased industrialized coun-

try spending on imports (due to cyclical upswings, greater openness, rise in income, or other

reasons).17 Mathematically,

M I
real,t =

∑I
i=1 M i

t∑I
i=1

(
M i

tPI
i=1 M i

t

)
PM,i

t

(3)

where PM,i
t denotes the import price of industrialized country i.

RPXI
j,t: The ratio of a weighted index of industrialized country wholesale price index to

developing country j’s own export price. The idea is to capture the competitiveness of country

j’s exporters relative to industrial country producers. The weights capture the importance of

each industrialized country for each developing country. For example, while the European Union

(EU) is a more important market than the US for Tunisia, the reverse is true for Mexico. The

EU should therefore, be assigned a greater weight while calculating the relative competitiveness

of Tunisian exports to industrialized countries, while the US should be assigned a greater weight

for Mexico. This variable controls for any change in country j’s exports due to relative price

changes with respect to industrialized countries irrespective of whether any crowding out takes

place or not. In other words, a developing country j’s exports to industrialized countries could

increase simply because its price relative to industrial country producers falls, even if there is

no relative price change or crowding out vis-a-vis other developing countries.

RPXI
j,t =

∑I
i=1

(
Xi

j,tPI
i=1 Xi

j,t

)
P i

t

P j
t

(4)

Notice the implicit assumption that developing country exporters compete mainly with

industrialized country domestic producers, and not industrialized country exporters.

XI
com,real,t: This is the variable most directly of interest. It is constructed for each developing

17One could construct this index using a weighted average of individual industrialized country GDPs instead
of expenditures on imports. However, such a measure would include expenditures on both tradables and non-
tradables. Moreover, since industrialized country imports grew much faster than industrialized country GDP
(partly due to lower trade barriers), using GDPs would tend to underestimate expenditure coefficients.

11



country j by deflating the sum of all manufactured exports from all non-j developing countries

to all industrialized countries by a weighted export price index aggregated over all competing

developing countries. The weight for each competitor (l = 1, 2, . . . L, l 6= j) represents its

importance in the group of all competitors, as measured by its share of exports. The idea is to

attempt to measure the crowding out effect as carefully as possible. Mathematically,

XI
com,real,t =

∑L
l 6=j

∑I
i=1 X i

l,t

∑J
l 6=j

( PI
i=1 Xi

l,tPL
l6=j

PI
i=1 Xi

l,t

P l
t

) (5)

3.2 Econometric Approach(es)

Panel unit root tests indicated that all the variables used in our analysis are integrated of order

one, i.e., I(1).18 We, therefore, used the Bewley specification to derive our first set of estimates.

This specification is a reparametrization of the autoregressive distributed lag (ARDL) approach.

As suggested by the simulations in Inder (1993), incorporating more information in the regres-

sion via the Bewley transformation is likely to yield estimators with improved characteristics.

In its simple bivariate form, the Bewley specification can be expressed as follows:

Yt = α0 + β0Wt − βn∆Wt−m+1 − Γm∆Yt−m+1 + εt (6)

where Y is the dependent variable, W is the covariate,19 t denotes the time period, and m

and n are the autoregressive and distributed lag orders, respectively.20 Due to the presence of

the contemporaneous differenced dependent variable on the right hand side, the Bewley trans-

formation requires the use of instrumental variables. Typically, the first lag of the dependent

variable, along with level instances of the other exogenous variables on the right hand side

are used as instruments for ∆Yt.
21 In our case, the real annual value of exports from each

developing country XI
j,real is the dependent variable, while the set of covariates consists of the

18We carried out a battery of unit root tests, including the Levin, Lin and Chu test, the Breitung test, the Im,
Pesaran and Shin test, the ADF-Fisher test, the PP-Fisher test, and the Hadri test. While the first five tests
have the presence of a unit root as the null hypothesis, the latter is based on the null hypothesis of stationarity.
The test results, although not reported here, are available from the author on request.

19Which in our case would be industrial country expenditures, each developing country’s export price relative
to industrialized countries, and total volume of exports from each developing country’s competitors.

20More details of the Bewley transformation are available from the author on request.
21See Wickens and Breusch (1987).
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variables on the right hand side of equation (1) in levels and first differences. We derived two

stage least square (2SLS) estimates using a fixed effects model to account for unobserved coun-

try specific heterogeneity. White cross-section standard errors were used to allow for general

contemporaneous correlation between residuals.

While our first set of estimates provide a useful benchmark, the estimates are likely to be

biased and inconsistent in the presence of the lagged dependent variable term on the right hand

side. This is because this term is likely to be correlated with the unobserved heterogeneity

component of the contemporaneous error term, leading to potential endogeneity issues. We

therefore, derived a second set of estimates following the augmented system Generalized Method

of Moments (GMM) approach developed by Arellano and Bover (1995). This dynamic panel

data approach uses orthogonal deviations to sweep out the individual country-specific intercepts.

All the right hand side variables except for the lagged dependent variable were assumed to be

weakly exogenous,22 an assumption bolstered by diagnostic tests, as discussed below. The

second and further lags of real exports and the levels and first lags of all other variables were

used as the instruments. The Sargan test for overidentifying restrictions was utilized to validate

the appropriateness of the instruments used.

3.3 Sample and data

Our sample spans the period 1984-2002. The industrialized countries in our sample include

13 large importers from developing countries, namely Austria, Belgium, Canada, France, Ger-

many, Italy, Japan, Netherlands, Spain, Sweden, Switzerland, the United Kingdom (UK), and

the United States (US). Exports of manufactures to these countries constituted, on average,

over half of all exports of manufactures from the developing countries in our sample in 2003.23

The developing countries include Bangladesh, Brazil, China, Costa Rica, Hungary, India, In-

donesia, Jordan, Malaysia, Mauritius, Mexico, Morocco, Pakistan, the Philippines, Poland,

South Africa, Sri Lanka, Thailand, Tunisia, and Turkey. All countries were included for which

in 2003: (1) annual exports of manufactures were greater than one billion dollars, (2) the pro-

portion of manufactures in total exports was greater than 50 percent, and (3) annual per capita

22That is, uncorrelated with future realizations of the error term.
23Author’s calculations based on data from UNCTAD’s COMTRADE database.
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GDP was less than 6,000 dollars, (4) data were available for most of the sample period.24 All

exports of manufactured products falling under SITC categories 5-8 (excluding category 68)

were included.25 Given that export price data for most developing countries are available only

for aggregate exports, condition (2) reflects our desire to only include developing countries for

which changes in aggregate export prices are likely to be predominantly affected by changes in

prices of manufactured exports. The average proportion of manufactured products in the total

exports from the developing countries in our sample was almost 80 percent in 2003.26

In the following section, we present the results of our econometric analysis. The panels

represent data at different levels of aggregation. A brief description of each panel follows:

ALL: Includes all the countries.

LT: Includes all the countries for which the proportion of high-technology manufactures in

their total exports was less than 10 percent in 2001, according to World Bank figures. High-

technology exports are products with high R & D intensity, such as in aerospace, computers,

pharmaceuticals, scientific instruments, and electrical machinery. The list of such countries

includes Bangladesh, Brazil, India, Indonesia, Jordan, Mauritius, Morocco, Pakistan, Poland,

South Africa, Sri Lanka, Tunisia, and Turkey.

HT: Includes all the countries for which the proportion of high-tech manufactures in their total

exports was greater than one-third in 2001, according to World Bank figures. The list of such

countries includes Costa Rica, Malaysia, Philippines, and Thailand.

In addition, since the respective proportions for China (20.6 percent), Hungary (24.1 per-

cent), and Mexico (22 percent), fell in between the two categories, these countries were included

in both panels. We also estimated equations for individual SITC manufacturing categories.

SITC category 5 (which is the smallest category in terms of the value of exports from our

20 developing countries) includes chemicals and related products, category 6 includes man-

ufactured goods classified chiefly by material, category 7 includes machinery and transport

equipment, while category 8 includes miscellaneous manufactured articles. The panel names

24Countries that met the first three criteria but had to be excluded due to the data unavailability prob-
lem include Belarus, Bulgaria, Cambodia, Croatia, the Czech Republic, Estonia, Latvia, Lebanon, Lithuania,
Romania, Slovakia, and Macedonia. Most of these were COMECON members during part of our sample period.

25The latter category, which includes non-ferrous metals is often excluded from the category of manufactured
products in empirical studies. See Sarkar and Singer (1993) for a discussion.

26Author’s calculations based on data from UNCTAD’s COMTRADE database.
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are self-explanatory. Export values for the relevant SITC category products only were used

for developing both individual country and competitor real export indexes. Furthermore, we

selected a few major SITC categories at the two-digit level of disaggregation. These categories,

which include SITC 65 (textile yarn, fabrics, made-up articles, n.e.s., and related products), 75

(office machines and automatic data-processing machines), 77 (electrical machinery, apparatus

and appliances, n.e.s., and electrical parts thereof), 84 (articles of apparel and clothing acces-

sories), and 85 (footwear), were selected on the basis of their importance in total exports from

these developing countries. Almost 58 percent of manufactured exports from the developing

countries included in our study fell under these five sub-categories in 2001.27

4 Econometric Results

For the reasons mentioned earlier, our estimation strategy consists of two different approaches;

(1) Bewley estimates of a transformed ARDL(1,1) model, and (2) dynamic panel data estimates

of an ARDL(1,1) model using the GMM approach. To test for a possible simultaneity bias in

our estimates, we carried out Hausman tests for the weak exogeneity of competitor exports and

the real exchange rate following the method outlined by Davidson and MacKinnon (1993). In

almost all the cases, the test statistics indicated that these variables were weakly exogenous.28

The next two sub-sections present the results.

4.1 The Bewley Estimates

Table 3 displays estimates for various panels derived from the Bewley approach, and covering

the entire sample period (1984-2002). First, we should note that most of the estimates are

not statistically significant at the conventional levels.29 Keeping in mind this caveat about the

precision of the estimates, the signs of the estimated long-run coefficients of the industrialized

country expenditure and real exchange rate variables are consistent with our expectations in

27Author’s calculations from UNCTAD’s COMTRADE database.
28Costa Rica, Morocco, Mauritius, and Costa Rica were exceptions. However, exports from these 4 countries

constituted, on average, only about 9 percent of total exports from our sample countries over the sample period.
Moreover, subsequent Hausman tests showed that the problem disappeared in almost all the cases once we
disaggregated data into SITC 5,6,7, and 8 categories.

29This changes once we use the GMM approach to address potential endogeneity problems.

15



all cases, and their magnitudes mostly fall in the expected range. For most of the panels, the

fitted model explains a major proportion of the variation in the dependent variable. For the

complete panel, the expenditure elasticity of demand is 2.378, while the relative price elasticity

with respect to industrialized countries is 1.458. The coefficient of the variable of most interest

to us, i.e., exports from other developing countries, has a negative sign, indicating that an

increase in exports from other countries results in crowding out or displacement of the average

developing country’s exports, the magnitude of the displacement effect being approximately 14

percent (i.e., a crowding out elasticity of 0.14). In other words, a doubling of its competitors’

exports results, on average, in a 14 percent decline in a developing country’s exports.

Turning to the technologically disaggregated long-run estimates, those for HT countries

reveal a higher expenditure elasticity of demand compared to the LT countries. The relative

price elasticity with respect to industrialized countries is relatively similar between the two

panels. However, while the LT panel does not show much of an effect of increased exports from

other developing countries, the HT panel indicates a positive effect, suggesting complementarity.

Turning next to the SITC category-wise disaggregated panels, the estimated coefficients in-

dicate that the largest displacement effect in SITC category 6 exports, over the sample period.30

The other category that suggests (weaker) displacement effects is SITC 7. Not surprisingly,

the coefficients of the real exchange rate variable with respect to industrial countries indicate

that the degree of substitution between developing country exports and domestic production

in industrialized countries is the greatest in SITC category 7.

Sample period 1984-1993: Table 4 presents estimates for the sample period 1984-1993.

The long-run coefficients of the industrial country expenditures variable and the real exchange

rate variable have the expected signs with the exception of SITC 75. This latter coefficient

may suggest complementarity between developing country exports of SITC 75 manufactures

and industrial country products. SITC categories 5 and 6 indicate non-negligible crowding out

30It should be noted here that one of our estimates in this, and a few other estimates in later tables yield
a crowding out effect of greater than 100 percent (i.e., crowding out elasticity greater than unity in absolute
value). This may seem too large at a first glance. However, a little more consideration suggests otherwise.
For example, suppose India’s exports constitute 20 units out of a total 100 units exported from the developing
countries in our sample in a given year. Suppose also that the following year, competitor exports increase by
10 percent from 80 to 88 units. Then, assuming for simplicity no growth in total developing country exports,
Indian exports fall by 40 percent to 12, which implies a crowding out elasticity of 4 (or crowding out magnitude
of 400 percent)!
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effects, although both these coefficients are statistically insignificant.

At the SITC category-wise disaggregated level, SITC categories 5, 6, and 7 indicate elastic

expenditure behavior, although when disaggregated at the two digit level, categories 75, 77,

and 85 do so. The relative price coefficients indicate elastic responses only for SITC category

77. None of the SITC categories at the two digit level indicate displacement effects.

Sample period 1993-2002: Table 5 presents estimates for the sample period 1993-2002. The

long-run coefficients of the industrial country expenditures variable and the real exchange rate

variable have the expected signs with the exception of SITC categories 5, 7, and 75 for which

the expenditure elasticity is negative. Moreover, the coefficient of the differenced dependent

variable for the SITC 7 panel is positive, suggesting invalid estimates.31

The estimated coefficients indicate significant (at the 10 percent level) crowding out effects

for the ALL, SITC 65, 84, and 85 panels. Moreover, the displacement coefficients are also

negative, although insignificant for the LT, SITC 6, and SITC8 panels. Thus, most of the panels

suggest crowding out effects, although some of the estimates are statistically insignificant. The

crowding out elasticities range from 0.16 (for SITC 8) to 2.80 (for SITC 84).32

In summary, a look at tables 4 and 5 indicates that displacement or crowding out effects were

a more major problem in the second period. More specifically, while in the earlier sub-period

only SITC category 5 and 6 coefficients indicate a displacement effect, in the latter sub-period,

the coefficients for the All, LT, SITC 6, 8, 65, 84 and 85 categories indicate such an effect.

4.2 The GMM Estimates

For reasons noted earlier, the Bewley estimates are likely to be biased and inconsistent. We

therefore, now turn to the GMM estimates. In the interest of brevity, we will focus our discussion

mainly on the long-run estimates.33 These estimates reveal a pattern broadly similar to the

31More specifically, indicating a long-run multiplier that’s either negative or greater than unity.
32This, and subsequent estimates indicate that the crowding out elasticity generally increases in absolute

magnitude with the degree of disaggregation. This is not surprising since countries are much more likely to
be crowded out into switching production patterns across sub-categories under the same broad SITC category,
than they are into moving into whole new SITC categories.

33The long-run coefficients, αi were derived from the point estimates using the expression: αi =
∑

βi/(1−γi),
where βi are the estimated coefficients for the level and lags of the relevant variable and γ is the estimated
coefficient of the lagged dependent variable.
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Bewley estimates, although with some differences.34 The GMM estimates, however, are much

more precisely estimated.

Sample period 1984-2002: Table 3 presents the estimates for panels that include the entire

sample period in the time dimension. The long-run coefficients of the industrial country expen-

ditures variable and the real exchange rate variable have the expected signs. The ALL and LT

panels yield long-run expenditure and relative price elasticity estimates of greater than unity,

although the expenditure elasticities are higher. Moreover, the short-run elasticities are almost

always smaller than the long-run ones.

Turning to the SITC category-wise disaggregated estimates, categories 6 and 7 yielded the

highest long-run expenditure elasticity estimates, although when disaggregated at the 2 digit

level, only categories 75 and 77 indicated greater than unit elasticity. Also, SITC categories

5, 7, and 8 indicated relative price elastic behavior, while at the two digit level, relative price

elasticities were relatively higher for SITC categories 75, 77, and 84, suggesting that these are

the categories in which competition with industrial country producers has been the most severe

over the sample period.

The long-run estimates indicate a displacement effect for the ALL and SITC category 6

panels only. However, the coefficient is statistically significant at the traditional levels for the

SITC 6 panel only. The lagged coefficients of the displacement coefficient are negative across the

board, perhaps suggesting lagged displacement effects. For all other panels at various levels of

disaggregation, the results indicate either complementarity between developing country exports,

or statistically insignificant effects.

Sample period 1984-1993: Table 4 presents estimates for the period 1984-1993. The long-run

coefficients of the industrial country expenditures variable and the real exchange rate variable

have the expected signs, again with the exception of SITC 75. The ALL and LT panels yield

long-run expenditure elasticity estimates of less than one, although the relative price coefficients

indicate elastic behavior. Neither of these two panels indicates displacement effects.

At the SITC category-wise disaggregated level, SITC categories 5, 6, and 7 indicate elastic

34One major difference is that satisfactory estimates could not be derived for HT group of countries. For
the full sample period the adjusted coefficient is close to zero, while that for the first sub-period is negative.
Estimates for the second sub-period could not be derived due to singularity issues. Moreover, the Sargan test
could not validate the appropriateness of the instruments used in either case.
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expenditure behavior, although when disaggregated at the two digit level, only the SITC 77

panel does so. The relative price coefficients indicate elastic responses only for category 77.

The long-run estimates, which are much more precisely estimated than in the case of panels

with the full sample period 1984-2002, indicate displacement effects for SITC categories 5 and

6 only. For all other panels, the results indicate complementarity between developing country

exports, although the lagged coefficients indicate more widespread lagged displacement effects.

Sample period 1993-2002: Table 5 presents the estimates for the sample period 1993-2002.

Again, the long-run coefficients of the industrial country expenditures variable and the real

exchange rate variable have the expected signs with the exception of SITC 5 for which the

expenditure elasticity is negative. Unlike the previous time period, the expenditure elasticities

are higher than the relative price elasticities. The short-run elasticities are almost always lower

than the long-run ones.

At the SITC category-wise disaggregated level, both expenditure and relative price elastici-

ties are highest for category 7 at the one digit level. At the two-digit level, categories 75, 77, and

84 yield expenditure- and price-elastic estimates. This pattern suggests that while industrial

country demand is most elastic for category 7 manufactures in terms of expenditures, developing

country competition with industrial country producers is also sharpest in this category.

The displacement coefficients, which are somewhat less precisely estimated than those for the

earlier period indicate statistically significant (at the 10 percent level) crowding out effects for

the ALL and LT panels, and for the SITC 6, 8, 77, and 84 panels. Moreover, the displacement

coefficient is also negative, although statistically insignificant for the SITC 7, 65, and 85 panels.

Thus, almost all the panels with the exception of SITC 5 and SITC 75, suggest crowding out

effects, although some of the estimates are statistically insignificant. Moreover, the long-run

crowding out elasticities vary from 0.32 (SITC 65) to 1.84 (SITC 84), and the effect appears to

be the most significant in SITC categories 84 and 85.

In summary, a look at tables 4 and 5 indicates that displacement or crowding out effects

seem to have been a problem in the second time period but not in the earlier one. This com-

bined with a look at the other coefficients indicates that while developing country competed

mainly with industrial country producers in the earlier period, intra-developing country com-
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petition became quite significant and widespread along a wide range of SITC categories in

the second period. Furthermore, increasingly significant crowding out effects coexisted with

higher industrial country expenditure elasticities in the second period. Section 4.3 presents an

interpretation of these trends.

Robustness Test: As another test of the robustness of our empirical conclusions, we re-estimated

the equations using an alternative relative price index, based on the unit value of exports for

major developing country exporters of manufactures reported in various issues of UNCTAD’s

Handbook of International Trade and Development Statistics. This index, which is based on the

export data from 10 developing countries (Brazil, Hong Kong, Malaysia, Mexico, South Korea,

Singapore, Taiwan, Thailand, Turkey, Yugoslavia) shares 6 countries with our dataset. However,

it includes Hong Kong, Singapore, South Korea, and Taiwan, which are now high-income

countries. Moreover, it excludes several important developing countries including China and

India. Nevertheless, the pattern of the displacement or crowding out coefficients is remarkably

similar between the two sets of GMM estimates across different time periods, enhancing our

confidence in the results.35

4.3 Brief Analytical Afterthoughts

Our empirical analysis has assumed the weak exogeneity of relative prices and competitor ex-

ports. This scenario was provided some support by our Hausman tests for weak exogeneity.

Next, recall some insights emerging from our empirical analysis. As mentioned earlier; (1)

expenditure elasticities appear to have increased between the two halves of our sample period,

which implies a loosening of potential external demand-side constraints in the quantitative

sense, and (2) crowding out effects appear to have become much more widespread across SITC

categories during the second half of our sample period. Taken together, (1) and (2) suggest

an interesting hypothesis: while demand-side constraints on developing country exports in one

sense loosened over the time period under consideration due to relatively more open industri-

alized country markets, the effect of higher expenditure elasticities was more than offset by the

increased supply of manufactured exports from an expanding group of developing countries.

35The estimates, although not provided here are available from the author on request.
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Let us turn to some simple analytical analysis to illustrate what the data appear to be

suggesting. Consider figures 3(a) and 3(b). The case where, for a given degree of substitution

between developing country exports and industrial country products, developing country prod-

ucts are highly substitutable with each other is illustrated by figure 3(a). The high degree of

substitutability is reflected in the shape of country j’s indifference curve, as shown in the top

right panel of the figure.

Suppose A is the initial point of consumption. Following standard microeconomic theory,

a decline in the relative export price of the competitor developing countries (1/RPXL
COM,real),

which is depicted by the flatter dash line in the top right panel, leads to; (1) an income ef-

fect, shown by the movement from A to C, which translates into greater purchasing power of

industrial country consumers, and thus greater potential spending on both developing coun-

try j’s and its competitors products, and (2) a substitution effect, shown by the movement

from A to B, that leads to significant substitution from country j’s products to that of its

competitors. Assuming that the substitution effects are strong enough, industrial country con-

sumers end up consuming less of country j’s exports, and more of its competitors’ exports,

yielding the downward-sloping but (due to strong substitution effects) relatively flat demand

curve for competitor exports shown in the bottom right panel. Competitors’ export supply

curve is upward-sloping since a decline in competitors’ relative export price would lower their

profitability in the export sector, resulting in weaker incentives to export. Again, this follows

standard microeconomic theory assuming constant returns to scale/increasing costs.

The top left panel shows the supply and demand curves for competitors’ exports in the

XI
j,real-X

I
COM,real space. Given country j’s small size relative to its competitors, the latter’s

supply of exports is likely to be independent of j’s export volume. In other words, country

j faces a given export supply from its competitors. Demand for country j’s exports, on the

other hand, is an inverse function of its competitors’ exports, due to the assumption of high

substitutability in consumption.

With this set-up, the effects of an increase in competitors’ export supply (say due to simul-

taneous export promotion policies other than real devaluation) are easily illustrated. Such an

increase creates an excess supply of developing country exports at the initial level of country
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j’s exports (the demand curve shifts rightwards). Competitors’ real exchange rate with respect

to country j depreciates, boosting demand for its product (due to strong substitution effects)

at the same time as its supply declines. Competitors’ export volume is greater at the new

equilibrium. The greater export volume is realized at the expense of country j’s exports as

shown in the top left panel.36 In other words, there is crowding out.

The case where, for a given degree of substitutability between developing country exports

and industrial country products, the former are only weakly substitutable with each other is

reflected in the shape of country j’s indifference curve, as shown in the top right panel of

figure 3(b). In this case, the slope of the demand curve is much steeper (see bottom right

hand panel), due to the limited substitutability. Moreover, the demand curve for competitors’

exports is upward sloping in the top left panel due to the dominance of income effects.37 The

rise in competitor exports coexists, in this case, with a rise in country j’s exports; there is no

crowding out.

Based on the suggestive evidence from our empirical results, it appears to be the case that

although demand for developing country products increased at a relatively rapid clip during

the sample period, and that the expenditure elasticity of demand increased between the two

periods, the increasing degree of intra-developing country export product substitutability and

competition led to greater crowding out effects during the second period. In other words, the

world evolved from the picture approximated by figure 3(b) in the 1980s to one more closely

captured by figure 3(a). Interestingly enough, this is also the period during which trade in some

of the major categories under analysis in this paper, particularly textiles and apparel, became

integrated into the General Agreement on Tariffs and Trade (GATT) framework through the

Agreement on Textiles and Clothing (ATC). These observations raise some questions about the

nature of export-led growth, to which we turn in the concluding section.

36The intuition is simple. Excess supply of competitors’ exports leads to a decline in their real exchange rate
relative to country j. Demand for competitors’ exports rises. Increasing exports from the latter crowd out some
of the demand for country j’s exports.

37In other words, the substitution effects are small enough to be more than offset by the income effects.
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5 Concluding Remarks

A number of developing countries have geared their developmental policies towards pursuing

export-led growth in recent years. The implicit theoretical assumption underlying this strategy

generally has been that developing country exporters do not face significant external demand-

side constraints, at least as far as manufactures are concerned. Our study should be seen as

an attempt to explore the validity of this assumption using a relatively comprehensive dataset

consisting of almost all major low- and middle-income exporters of manufactures.

In order to investigate our central question, we developed several weighted measures to better

capture the relevant expenditure- and price-based relationships, in addition to an individual

developing country weighted index of the volume of competitor exports. We then estimated

displacement or crowding out effects of competitor exports for the period 1984-2002 using two

different econometric approaches; (i) the Bewley reparametrization of an ARDL model, and

(2) the GMM approach. Unlike the few previous econometric studies that explore versions

of this question, we estimated effects both at the aggregated and disaggregated levels, the

disaggregation being at the one- and two-digit SITC category levels. Our results suggest some

interesting patterns both at the disaggregated and aggregated levels. Most importantly:

1. Expenditure elasticities appear to have increased between the two halves of our sample

period, which implies a loosening of potential external demand-side constraints in the

quantitative sense.

2. Crowding out effects appear to have become much more widespread across SITC categories

during the second half of our sample period. Such effects, which were only visible for SITC

categories 5 and 6 during the earlier half of our sample period, appeared to occur in almost

all our SITC categories at both the one and two digit levels of disaggregation in the latter

half. This suggests increasingly crowded markets with substantial competition.

Taken together, (1) and (2) suggest an interesting hypothesis: while in one sense demand-

side constraints on developing country exports loosened over the time period under considera-

tion due to relatively more open industrialized country markets, the effect of higher expenditure

elasticities was more than offset by the increased supply of exports from the (expanding group
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of) manufactures-exporting developing countries, putting developing countries in significant

competition with each other for limited export opportunities. While we provide some evidence

to support this hypothesis, much work needs to be done in order to more precisely establish the

order and magnitude of external demand-side constraints on developing country export growth.

Our estimates also suggest that while crowding out effects may have been more pervasive in

SITC categories 6, 8, and associated subcategories, and amongst LT countries, these have also

begun to appear in SITC category 7, which includes some of the products that, due to their rela-

tively high-tech nature, have traditionally been considered to be relatively immune to cut-throat

price competition. This may be explained by two factors. Firstly, the term “high-tech” may be

misleading as a substantial proportion of the production falling under these categories consists

of labor-intensive assembly operations requiring relatively few skills, and exhibiting relatively

low barriers to entry.38 Secondly, and on a related note, a number of developing countries have

established a presence in the sectors classified under SITC 7, owing in no small measure to the

vertical disintegration of global production processes. Thus, while SITC category 7 exports

constituted the largest share, on average, amongst the four SITC manufacturing categories for

only three countries (Malaysia, Mexico, and Jordan) over the period 1984-1993, the number rose

to six countries (Hungary, Malaysia, Mexico, the Philippines, Poland, and Thailand), over the

period 1993-2002. Combining these two observations suggests that some of the SITC categories

traditionally seen as relatively high-tech may not be immune to what Kaplinsky (1993) has

called the “commoditization” of manufactures,39 in the sense that exporters of these products

are subject to the kinds of competitive pressures that primary commodity exporters have typ-

ically faced. The implications are a cause for concern. A significant proportion of the increase

in developing country exports may have come at the expense of other developing countries,

especially in the latter part of our sample period. More generally, in a world where a number

of developing countries simultaneously pursue export-led growth directed at similar markets,

success for some is likely to mean frustration for others. Moreover, this problem is likely to get

worse as more developing countries enter the fray, and as the current account deficits run by

38See Lall (1998) and Lall (2000) for an insightful discussion.
39See also UNCTAD (2004).
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the largest global importer (the US) begin to shrink.40

Finally, our study suffers from a major limitation, which we plan to address in future work

in addition to extending our project in several other directions. We do not take into account

developing country exports to other developing countries. Although industrial country markets

remain the primary source of demand for developing country manufactures, one could argue

that the growth of developing country export “poles” may relieve some of the pressure resulting

from crowding out effects in industrial country markets.41 Secondly we plan to more specifically

test for the relevance of the kind of supply and demand schema briefly laid out in section 4.3.

The lack of data on supply-side factors such as capacity utilization and wages hinders such work

for most developing countries. As data constraints become less binding in the future, we hope

to provide more comprehensive analysis to aid in understanding some of the most important

issues confronting developing country trade policy-makers.

A Appendix

Data Sources

M i: Value of industrialized country i’s imports of all products from the entire world. Obtained

from the United Nation’s COMTRADE database. Due to missing data, the values for Belgium

and Germany were obtained from the OECD’s SourceOECD database

PM,i: Industrialized country i’s unit import value. Obtained from the IMF’s International

Financial Statistics database. Due to missing data, the values for Austria, Belgium, France,

and Switzerland were obtained from the OECD’s SourceOECD database.

P i: Industrialized country i’s producer price index. Obtained from the IMF’s International

Financial Statistics database.

Pj: Developing country j’s unit export value. Obtained from the IMF’s International Financial

Statistics database. Due to missing data, the values for Bangladesh, Costa Rica, the Philippines,

Tunisia, and Turkey were obtained from UNCTAD’s Handbook of International Trade and

40Or, at least grow less rapidly.
41However, to the extent that China has emerged as a major importer of primary commodities from low-

income developing countries, such relief may ironically be small comfort for countries that have specialized
mainly in labor-intensive manufactures.
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Development Statistics. The series for China was obtained from the World Bank. Producer

price index data for Mexico were obtained from the Bank of Mexico’s website.42

XI
j : Value of manufactured exports from developing country j to industrialized countries.

Obtained from the United Nation’s COMTRADE database. Due to missing data, the values

for South Africa were obtained from the OECD’s SourceOECD database.

The Generalized Method of Moments (GMM):

Consider the following panel data equation:

yi,t = αyi,t−1 + β′Xi,t + ηi + εi,t (7)

where, y is the dependent variable, X is the set of regressors, i denotes individual panel mem-

bers, t denotes the time period, η is the (unobserved) member-specific effect, and ε is the error

term. First-differencing both sides eliminates country-specific effects:

yi,t − yi,t−1 = α(yi,t−1 − yi,t−2) + β′(Xi,t + Xi,t−1) + (εi,t − εi,t−1) (8)

Instruments are required to address the correlation (that exists by construction) between

εi,t− εi,t−1 and the lagged differenced term yi,t−1−yi,t−2, and to deal with potential endogeneity

of the explanatory variables. Arellano and Bover (1995) developed a system of regressions in

levels and differences based on the assumptions that; (1) the explanatory variables are weakly

exogenous, (2) the error term is not serially correlated, and (3) there is no correlation between

the differences of the right hand side variables and the member-specific effects. The instruments

for the regressions in differences are the lagged values of the regressors while the instruments for

the regression in levels are the lagged differences of the corresponding variables. The moment

conditions can be specified as:

E[yi,t−s · (εi,t − εi,t−1)] = 0; s ≥ 2; t = 3, . . . T (9)

E[Xi,t−s · (εi,t − εi,t−1)] = 0; s ≥ 2; t = 3, . . . T (10)

42The Bank of Mexico reports an export price index, but this index has several problems. First, until the
early nineties, oil was still Mexico’s major export, suggesting that Mexico’s export price index for the 1980s
predominantly reflected changes in oil prices, rather than prices of manufactured products. Second, the Bank
of Mexico’s export price index exhibits an anomalous increase between 1994 and 1995, in spite of the sharp
(roughly 40 percent) depreciation of the peso at that time. We therefore, used the country’s non-oil producer
price index (PPI) as a proxy for the true price of (the value added in) Mexican manufactured goods. This
measure shows a large decline in 1995, reflecting the peso depreciation much more accurately than the officially
reported Mexican export price index.
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E[(yi,t−s − yi,t−s−1) · (ηt + εi,t)] = 0; s = 1 (11)

E[(Xi,t−s −Xi,t−s−1) · (ηt + εi,t)] = 0; s = 1 (12)

These moment conditions are used with a GMM estimator to generate efficient and con-

sistent estimates. The Sargan test of overidentifying restrictions is generally used to test the

validity of the instruments.
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Table 1: Structure of Demand in Selected Developing Countries, 1990 and 2000

C G I X M A
1990 2000 1990 2000 1990 2000 1990 2000 1990 2000 1990 2000

Bangladesh 86 77 4 5 17 23 6 14 14 20 107 105
Brazil 59 59 19 19 20 18 8 17 7 13 98 96
China 50 40 12 13 35 44 18 34 14 32 97 97
Costa Rica 61 67 18 15 27 20 35 47 41 49 106 102
Hungary 61 67 11 11 25 24 31 65 29 68 97 102
India 66 65 12 13 24 24 7 14 9 16 102 102
Indonesia 59 69 9 9 31 16 25 31 24 26 99 94
Jordan 74 80 25 23 32 23 62 45 93 70 131 126
Malaysia 52 44 14 14 32 21 75 114 72 93 98 79
Mauritius 64 62 13 13 31 23 64 60 71 57 108 98
Mexico 70 69 8 13 23 20 19 28 20 30 101 102
Morocco 65 59 15 21 25 24 26 32 32 36 105 104
Pakistan 74 73 15 12 19 15 16 20 23 20 108 100
The Philippines 72 72 10 11 24 19 28 48 33 51 106 102
Poland 48 70 19 16 26 19 29 21 22 26 93 105
South Africa 57 62 20 19 17 17 24 28 19 26 94 98
Sri Lanka 76 76 10 8 23 22 29 36 38 42 109 106
Thailand 57 57 9 11 41 25 34 66 42 59 107 93
Tunisia 58 62 16 17 32 25 44 43 51 47 106 104
Turkey 69 67 11 14 24 23 13 28 18 31 104 104

Average 63.9 64.9 13.5 13.9 26.4 22.3 29.7 39.6 33.6 40.6 103.8 100.9
Source: World Bank’s World Development Indicators 2005, Washington, DC, p. 259 - 261
C = household final consumption expenditure, G = general government final consumption expenditure,
I = gross capital formation, X = exports of goods and services,
M = imports of goods and services, A = absorption = C + I + G.
All quantities expressed as percentage of GDP.
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Figure 1: Composition of Merchandise Exports from Developing Countries by Major Product
Group, 1973 - 1999 (Source: UNCTAD, 2002)
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Figure 2: Growth Rates of Manufactured Exports from Selected Developing Countries. Source:
Author’s Calculations from the United Nation’s COMTRADE database.
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