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Abstract: Using data for 130 developing countries over a 24 year period from 1996 to 2019, this study
investigates the role of manufacturing development in sustainable growth and how the contribution of
the manufacturing sector to growth is affected by exports and the underlying export-oriented policies.
By employing a vintage difference GMM estimation developed by Arellano and Bond (1991), we find
that the manufacturing sector positively contributes to economic growth in developing countries,
whereas exports (and thus, their related growth policies) lead to deindustrialization and are thus
harmful to growth. In addition, we find that this export-led deindustrialization and the resulting
negative growth effect might differ depending on a country’s stage of development measured in
terms of the per capita income level. In particular, the growth of countries with lower income levels
is more severely negatively impacted than in the case of the richer countries, which is consistent with
the findings in the literature. Finally, our main results are robust under two alternative regression
checks in which we take into account the potential endogeneity problem and additionally control for
the share of imports in GDP in the model.

Keywords: growth engine hypothesis; export-led growth policies; premature deindustrialization

1. Introduction

According to the engine of growth hypothesis (or Kaldor’s growth law), the manufac-
turing sector plays an essential role in contributing to economic growth and sustainable
development [1–3]. According to the United Nations Brundtland Commission, sustain-
ability is the ability to “meet the needs of present without compromising the ability of
future generations to meet their own needs” [4]. Sustainability of the manufacturing is
reflected by the effect of its operation and product and its ability to boost employment [5].
For example, Szirmai [6] elaborates on the supportive arguments that industrialization
is the main engine of growth and summarizes the features of the manufacturing sector
that contribute to the long-run growth of an economy. This growth-driven role of the
manufacturing sector is especially important among the various groups of developing
countries. Manufacturing has typically been a growth engine in developing countries in
East Asia and Latin America, but the effect of manufacturing in advanced economies is
less significant [7]. Moreover, manufacturing has also been found to contribute the most to
growth in periods of normal growth [8].

For these reasons, understanding the key policies that the developing countries com-
monly adopt in their pursuit of sustainable economic development as well as the way in
which they influence their manufacturing growth has become an essential issue. Among
the various development strategies, one practice commonly adopted in most developing
countries—the form of trade liberalization—has been the export-led growth promotion
policy. The export-led growth paradigm, which became a key policy of the Washington
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Consensus, was a key development agenda and was recommended to developing coun-
tries [9,10]. It was financially supported by international organizations such as the IMF
and the World Bank and mainly prevailed during the 1980s and 1990s. It replaced the
paradigm of import substitution that had been widely accepted in the 1950s but resulted in
increasing skepticism from the 1960s onward based on the experiences of different coun-
tries [11,12]. In contrast to import substitution, which restricts imports in order to protect
domestic industries from foreign competition, the export-led growth policy has been an
outward-oriented policy that urges developing countries to undertake trade reforms by
liberalizing international trade and becoming more integrated into the global market.

The adoption of trade liberalization has indeed led to several successful industrializa-
tion experiences in East and Southeast Asian economies, while it has failed in countries
in Africa and South America [13,14]. In sub-Saharan Africa, evidence of output deindus-
trialization has been found for Ghana, Sierra Leone, and Zambia, and for Bolivia, Peru,
and Venezuela in Latin America. In Ghana, Bolivia, and Peru, deindustrialization actually
resulted in negative growth rates for the economy as a whole before 1985 [15].

Economists attribute this failure to the fact that a large portion of the exports in those
countries relies on primary goods—the production of which is usually regarded as labor-
intensive with low levels of skill and knowledge [16]. The comparative advantage of most
of the developing countries on which free trade heavily relies lies in exporting primary
goods instead of manufacturing production. This path of change not only does not facilitate
technological progress and industrialization but can also divert resources away from the
manufacturing sector, causing deindustrialization [12,17–19]. In other words, the export-led
development goal in many developing countries that guides them to fully exploit their
comparative advantage is not well aligned with the goal of industrialization and the growth
bonus from structural change. They are in fact contradictory in most development cases
and, as a result, lead to the sharply contrasting experiences among different groups of
countries [13,14].

In this study, we revisit the issue of the effect of manufacturing development on
growth sustainability and industrialization. We contribute to the existing literature by
incorporating exports and the interaction between exports and manufacturing into our
model to examine how exports affect the contribution of manufacturing to growth among
developing countries and how this effect might differ for nations’ various stages of devel-
opment, as measured by per capita income level. Moreover, to deal with a short panel, we
complement the literature by applying an Arellano and Bond GMM estimation [20], an
approach not yet widely applied in this stream of the literature.

The remainder of the paper is structured as follows. The empirical arguments for the
engine of the growth hypothesis are presented in Section 2. Our data, research motivation,
and the empirical methods are discussed in Section 3. The empirical results are presented
in Section 4. Section 5 provides a discussion of the theoretical and empirical support for
our findings. Section 6 concludes the paper.

2. Theoretical Background and Literature Review
2.1. Theoretical Background

Manufacturing industries have long been considered as the engine for economic
growth. However, structural economists have a serious concern over deindustrialization of
the manufacturing sector that may harm sustainable growth. Deindustrialization process
occurring in developing countries is called premature deindustrialization or Dutch disease.
Dutch disease is a term introduced by Corden and Neary [21]. These two economic
phenomena of industrial reversal are closely associated with export-oriented policies in
developing countries.

IMF and the World Bank imposed export-led policies, such as, neoliberal structural
adjustment programs (SAPs), on the vast majority of developing countries with the aim of
generating export-led growth [22,23], though the outcome is debatable due to the various
patterns shown in different countries [12]. An important concern is that export-oriented



Sustainability 2022, 14, 1646 3 of 22

policies may induce premature deindustrialization or the Dutch disease phenomenon, and
the reasons can be summarized as follows:

(i) Developing countries specializing in primary production export commodities
that conform to their comparative advantages: for example, some countries in South
America, South and East Asia, and Africa that depend largely on the primary production
and extractive sectors such as natural resources and raw materials have experienced
premature deindustrialization.

(ii) The radical change in the trade policy of resource-rich developing countries is
likely to result in premature deindustrialization. For example, a sudden drop in tariffs
may cause an immediate shift in resources away from manufacturing, which is still in its
infant stage [12].

(iii) In the short run, a large volume of a primary commodity exportation may crowd
out manufacturing export through an appreciation of the real exchange rate [21,24–26].
This is a straightforward adverse effect observed in the short run. Previous studies show
a negative impact of resource abundance on growth [27,28]. A well-known study used
cross-country data to show that countries with rich tradable sectors for natural resources
tend to grow slowly during the 1970s and 1980s [29].

(iv) In the medium and long run, a rise in rent-seeking behavior following a discovery
and export of natural resources owing to poor governance and political system is likely to
result in deindustrialization [30–33]. Vast research has engaged intensively in studies on
the relationship between rent seeking and natural resources, explaining why rent-seeking
behavior is so common in resource-based countries [32,34–42]. Our research question
along this line of research seeks to test how the export may interact with manufacturing
development and thus affect growth.

2.2. Literature Review
2.2.1. Manufacturing and Growth

Early studies found a positive correlation between the levels of GDP per capita and
the shares of manufacturing [1–3]. Recent studies have tried to estimate the relationship
between economic growth and the performance of manufacturing using different measure-
ments, including (but not limited to) the growth of the manufacturing sector, the share
of manufacturing value-added in GDP, capital intensity, employment, and productivity
growth. Most of the studies lend support to the view that the manufacturing sector has pos-
itively contributed to economic growth, especially in developing countries [6,7,15,43–45].

Fagerberg and Verspagen [7] find that manufacturing acts as a growth engine in
developing countries in East Asia and Latin America, but the effect of manufacturing in
the advanced economies is not significant. Pieper [15] finds a positive correlation between
the productivity of the industrial (manufacturing) sector and overall productivity and
employment growth, an evidence supporting the role of the manufacturing sector in
sustaining economic growth in developing countries. Rodrik [46] distinguishes between
traditional low-productivity and modern high-productivity sectors, which mainly include
the manufacturing industry, and finds that the share of the “modern” sector significantly
contributes to the GDP growth. Szirmai and Verspagen [47] re-examined the role of
manufacturing as a driver of growth in the period 1950–2005 and found a moderate
positive impact of manufacturing on growth for the total sample including both advanced
and developing economies. In examining subperiods, only the middle period (1970–1990)
experienced a direct effect of manufacturing on growth, implying that since 1990, it became
more difficult for manufacturing to contribute to growth than in historical periods.

Recent studies at a regional level have reached contradictory conclusions. Kathuria
and Raj [48] looked into regional differences in growth in India and concluded that manu-
facturing still functions as the engine of growth and the effect is particularly pronounced
in more industrialized areas. On the other hand, Thomas [49] found that services have
been the prime engine of growth resurgence in India since the 1990s, which is in line with
Dasgupta and Singh [50], who found that manufacturing, construction, and services were
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all important drivers of growth between 1973 and 2004. In sum, most of the studies support
the growth engine hypothesis which contends that the manufacturing sector is crucial to
economic growth at both a country level and regional level.

2.2.2. Export and Growth

Immense studies have extensively explored the role that trade liberalization, especially
export, played in industrialization and economic growth, in particular, for developing
countries [51,52]. Most of these studies conclude that there is a positive relationship between
exports and economic growth [53–55]. Export-led growth is associated with enhanced
factor productivity by expanding a country’s market base, as well as promoting thresholds
effects due to economies of scale and increased capacity utilization. Exporting also might
lead countries to rechannel their output from less productive sectors to more productive
sectors [56]. A recent study by Isaiah [57] finds that exports from both manufacturing
and nonmanufacturing sectors have driven Angola’s economic growth in the long run.
Shah et al. [58] investigated the export diversification potential and opportunities for Asian
liquefied natural gas (LNG)-exporting countries.

By contrast, structural economists who hold the view of growth engine hypothesis are
concerned that the comparative advantage of some developing countries under trade liberal-
ization would cause them to specialize in the low-tech sectors such as primary commodity,
raw material production, and natural resource extraction. In the case of primary exports,
especially among the group of developing countries, the empirical evidence is very mixed
and inconclusive [59–62]. For example, Michaely [61] and Tyler [62] examine a large sample
of developing countries and find a positive relationship between export growth and economic
growth for the most developed countries but not for those that are least developed.

2.2.3. Some Closely Related Studies

There are two studies that are closely related to our work. First, Szirmai and Verspa-
gen [47] examined the contribution of the manufacturing value-added to GDP ratio to
growth and additionally tested how the education and income per capita level affect the
contribution of the manufacturing sector to growth. Using panel data for 88 advanced and
developing countries from 1950 to 2005, they employed a Hausman and Taylor estimation
technique to conduct the panel regression. We follow their work to study the contribution
of the manufacturing to GDP ratio to growth, but differ in our focus in that we include
ex-ports and investigate how exports affect the contribution of manufacturing to economic
growth for the group of developing countries. Moreover, in contrast to their additional
focus on exploring the nonlinear marginal effect of the manufacturing share on growth
across different levels of human capital and income, we focus on exploring the nonlinear
marginal effect of export-led deindustrialization on growth across different levels of income
per capita. Furthermore, instead of using a static panel approach as they do, we employ
a dynamic panel model by using the Arellano–Bond GMM estimator, which takes into
account the potential dynamic structure of the dependent variable.

Another closely related paper is by Marconi et al. [63] which focuses on testing Kaldor’s
first and second law by including exports in a dynamic panel model and employing the
Arellano–Bond estimation. Our work differs from theirs in two respects. First, they
focus on testing the two laws by investigating the effects of manufacturing value-added
growth on total value-added growth and on the manufacturing productivity growth, which
are different explanatory variables of interest in contrast to ours. Moreover, they only
consider the exports of manufactured goods and do not investigate the growth effect of
the interaction between exports and the manufacturing sector. We, however, consider
the total exports per se and focus on their interaction with the manufacturing share. Our
inclusion of the total exports allows us to investigate the impact of exports in general
among developing countries on the effect of premature deindustrialization and of Dutch
disease on manufacturing development and economic growth since a large share of the
exports are primary products instead of manufactured products in these countries.
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3. Data and Methodology
3.1. Data Source and Description

Our sample consists of panel data that encompasses 130 developing countries and
covers a 24 year period from 1996 to 2019. The classification of developing countries
is based on the World Bank’s definition and classification for the year 2019. The main
source of the data is the World Bank databases of World Development Indicators (WDI).
WDI include the data on manufacturing value-added, which is used to generate our main
variable of interest, which primarily originated from the World Bank National Accounts
and OECD National Accounts. For most of the countries, the data on manufacturing
value-added are only available from the year 1996. Therefore, in order to accommodate the
data availability, we customized our data sample to start from the year 1996. Moreover, as
there are many gaps in the data, the countries with fewer observations, particularly those
lacking manufacturing data, were dropped from the sample.

All the variables were converted into three-year averages. The advantage in this is
that it allows us to focus better on the long-run (sluggish) response of macrovariables of
interest by smoothing out the short-run noise from other random events occurring within
the proximity of time. Moreover, it also enables us to input the information contained
in longer time series while reducing the number of “periods” in the time dimension of
the data. This can help hold down the number of instruments, avoiding the problem of
too many instruments that overfit the endogenous variables [64,65]. In a later section,
we adopt several more steps in our estimation in association with a further reduction in
instrument counts.

Our panel dataset is an unbalanced panel dataset that contains some missing values.
After taking the three-year average of all variables of interests, which further reduces our
data sample, eventually leading to 687 effective observations for our regression analysis in
the below section.

Table 1 presents the summary statistics of our data. The real GDP per capita growth
rate (gdpg) is the dependent variable in this analysis. GDP per capita represents gross
domestic product in constant 2010 U.S. dollar divided by midyear population, which
indicates a real variable that has been adjusted by inflation and measured in real terms
of goods and services (i.e., real GDP per capita). In our sample, the average GDP growth
rate of the developing countries is 2.51%, ranging from −9.49% to 9.97% between 1996
and 2019.

Table 1. Summary statistics of the data for 130 developing countries.

Variable Obs. Mean Std. Dev. Min Max

gdpg 687 2.51 2.82 −9.49 9.97
ms 687 13.15 6.34 0.45 47.69
gee 687 4.27 1.77 0.75 13.73
exp 687 37.19 22.89 2.39 168.78

lnpop 687 15.92 1.81 9.89 20.96
lgdppc 687 5196.08 5859.28 224.34 49,491.59

The manufacturing share (ms), our first main variable of interest, is computed by its
value-added as a percentage of GDP measuring the countries’ degree of industrialization
and the importance of the manufacturing sector that comprises the country’s industrial
structure. Government expenditure on education (gee) accounts for current, capital, and
transfer expenditures on education made by local, regional, and central governments as
a share of GDP. It also includes international fund transfers to the government for the
purpose of education. Total population (pop) includes all residents of a country irrespective
of legal status or citizenship as per the de facto definition. Exports of goods and services
characterize the value of all goods and other market services rendered to the rest of the
world. The value of merchandise, freight, insurance, license fees, royalties, transport, travel,
and other services, such as business, communication, construction, financial, information,
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personal, and government services, are included in the definition of exports. The export
share (exp), our second main variable of interest, is obtained as the market value of exports
as a percentage of GDP. The lagged level of GDP per capita (lgdppc) is measured in constant
2010 U.S. dollars.

3.2. Research Question and Motivation

Figure 1 plots the correlation between the real growth per capita, gdpg, and the product
of the share of manufacturing in GDP and the share of exports in GDP, ms · exp, for all
countries using the beginning period (1996-1998) of our sample that are applied in our
GMM estimation.

Figure 1. Plot of GDP growth versus Manufacturing Share × Export Share for all countries. (Note: Data
are obtained from the three-year annual average between 1996 and 1998 for 130 developing countries.)

The figure shows no significant (a slightly negatively sloped) correlation between real
GDP growth per capita and the product which would capture the interaction between
manufacturing and exports (our main variable of interest). This indicates that exports are
apparently unable to affect industrialization and growth.

Interestingly, when we divide the countries in the sample into an upper-income group
and a lower-income group, the correlation becomes much more significant and pronounced.
Figure 2 shows a negative correlation between GDP growth per capita and the interaction
term across the lower-income countries, whereas Figure 3 shows no significant (a slightly
positive) correlation between GDP growth per capita and the interaction term across the
richer group of countries.

This relationship indicates that exports might cause deindustrialization and thus harm
growth in a lower-income group, while having no serious impact on industrialization and
growth across the upper-income group. This interesting set of preliminary findings leads
us to ask the following questions. How do the exports and their related policies interact
with the development of manufacturing and economic growth? In general, do exports
worsen industrialization and growth or improve them? Does the impact of exports on
industrialization and growth significantly differ between the low-income and high-income
countries? In the following, we develop an adequate econometric strategy in an attempt to
answer these questions.
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Figure 2. Plot of GDP growth versus Manufacturing Share × Export Share for the lower-income
group. (Note: Data obtained from the three-year annual average for 1996–1998 for the lower-income
group among the 130 developing countries.)

Figure 3. Plot of GDP growth versus Manufacturing Share × Export Share for the upper-income
group. (Notes: Data obtained from the three-year annual average for 1996–1998 for the upper-income
group among the 130 developing countries.)

3.3. Empirical Model and Approach
3.3.1. Model

The main interest purpose of this study is to explore the contribution of manufacturing
industries in sustaining economic growth and to evaluate how exports and, in turn, the
extent of an export-oriented trade policy may interact with the development of the manu-
facturing sector and contribute to economic growth in developing countries. We estimated
a panel regression model that allows us to exploit both the dimensions of time dimensions
and country-specific variations. Our regression model is specified as follows:

gdpgi,t = γ + αgdpgi,t−1 + X′ i,tβ + Z′ i,tδ + ut + vi + εi,t, (1)
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where Xi,t ≡ [msi,t msi,t−1 expi,t (msi,t · expi,t) (msi,t · expi,t · devi) geei,t] and
Zi,t ≡ [pctgdpi,t lgdppci,t lnpopi,t devi]. The subscript i = 1, 2, 3.....N represents the
country, and t = 1, 2, 3.....T represents the period of time. Our dependent variable denoted
as gdpgi,t is the real GDP per capita growth. The lagged dependent variable placed on the
right-hand side (gdpgi,t−1, denoted as lgdpg in the regression tables) constructs the dynamic
structure of the model capturing the AR(1) mean-reverting process of gdpgi,t, which is a
standard empirical specification following the growth empirical evidence such as [66–68].

Next, Xi,t is defined as a vector which contains all potentially predetermined or
endogenous regressors, where our main variables of interest are as follows: msi,t is the
share of manufacturing value-added in GDP as in Szirmai and Verspagen [47], which is
the standard setup in the literature. This variable captures whether the development of
manufacturing plays a sustainable role in economic growth. Moreover, we also include
a lagged value of msi,t, denoted as lms in the regression tables, for one period to capture
the idea that manufacturing facilities take time to build and to be effective with period
lags to stimulate growth. This setup is similar to that of Szirmai and Verspagen [47], in
which lagged msi,t is used for a few periods as the regressor. Su and Yang [69] also used
the lagged manufacturing percentage to GDP and value-added growth in their regression
to show that the development of manufacturing Granger causes the TFP. Moreover, many
regional industrial development subsidies administered by local governments in China
also took time to establish economic advantage and scale needed for regional growth as,
for example, the development of the liquid crystal display (LCD) industry in Hefei, Anhui
province, and the photovoltaic (PV) industry in Wuxi, Jiangsu province [70].

Moreover, another focus of our study is to examine the degree to which the impact on
growth of the manufacturing sector can be indirectly influenced by exports and hence an
export-led policy, given that policy often acts as an effective strategy for industrialization
and growth in the developing countries. To this end, we include the following three
variables: We first include expi,t which is the export value to GDP ratio. This variable is
included to test for the export-led growth hypothesis in the literature.

Secondly, we include msi,t · expi,t, which is the interaction term between the manufac-
turing share, msi,t, and the share of export value in GDP, expi,t. This variable is of particular
interest to us in understanding how the growth of exports influences sustainability of in-
dustrialization for economic growth by adding (a positive or negative) contribution of expi,t
to the marginal effect of the share of manufacturing on economic growth. From another
angle, this term also captures an indirect effect of the export policy on economic growth.
The discussion of this interaction term involves two related subjects—“premature” dein-
dustrialization and the Dutch disease—both of which are discussed in detail in Section 5.

Thirdly, we are aware that including both msi,t and msi,t · expi,t in this model delivers
the same marginal effect of the share of manufacturing in growth that is conditional on the
same level of exports to GDP ratio. This impact is symmetric and does not vary according
to the different development stages of the country. To be more specific, the marginal
effect of msi,t is linear in relation to the share of exports in GDP and across different
countries. Nonetheless, a country’s export-led policy at different development stages may
exert different impacts on the contribution of the share of manufacturing to economic
growth even though the intensity of the exports does not change. First, the export-driven
premature deindustrialization and Dutch disease induce asymmetric impacts on growth
across countries with different incomes. This asymmetry is due to industrial characteristics
that vary across different development stages. In other words, there might exist a “non-
linear” marginal effect of msi,t on growth across rich and poor countries, given the same
level of export intensity.

To capture this nonlinear marginal effect, we first created a dummy variable devi
that sorts the countries into two groups—countries at a higher development stage with
dev = 1 and those at a lower development stage with dev = 0. We used their relative income
level as a proxy measurement for their development stage. To be specific, dev is measured
by the relative quantile of the real GDP per capita among all the developing countries
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in our sample in the same period. Following that, we created another interaction term,
denoted as msi,t · expi,t · devi, which multiplies the interaction term msi,t · expi,t by the devi
dummy. This term can well capture the nonlinear marginal effect of msi,t on economic
growth across the countries at different development stages, conditional on the same level
of export intensity.

Lastly, differing from Szirmai and Verspagen [47], who use schooling as a proxy to
control for human capital, we used the share of public education expenditure to GDP, geei,t,
as the proxy for the level of human capital. A common concern in most empirical work
that arises over the quality of human capital is that the devotion of resources to education
and the education systems differs across countries, which leads to a serious impact on
the quality of human capital [71,72]. Government educational expenditure can serve as a
qualitative measure for various aspects of educational systems [73,74].

All regressors in Xi,t are not strictly exogenous, i.e., they might be treated either as
predetermined or endogenous and need to be instrumented for the potential simultaneity
problem in the later estimation.

The other set of control variables, Zi,t, contains all strict exogenous regressors including
the dummy variable for the development stage, devi. We control for the quantile of the real
GDP per capita, pctgdpi,t, which accounts for the relative development and income stage
as in Szirmai and Verspagen [47], who control for the relative GDP per capita to the US to
represent the distance to the global technological frontier. In addition, we control for the
log of population size, lnpopi,t. We also include the initial income per capita, lgdppc, which
is usually included for testing neoclassical growth theory.

The period dummies, ut, are used to control for the worldwide common time trend
of industrialization and export-led policy adoption among developing countries when
we try to evaluate the sample of countries with noncontemporaneous industrialization
processes as well as nonsynchronous timing in terms of the adoption of export-led policies.
For example, India experienced industrialization and growth of around 5–6% during two
decades in the 1990s and 2000s which was driven by related trade policies [75]. After the
1990s, the export-led paradigm was also adopted in Southeast Asia by Thailand, Malaysia,
and Indonesia and in Latin America by Mexico. In the 2000s, China exemplified the mode of
export-led growth and exhibited long-term industrialization and growth [9,76]. To address
the potential omitted variable bias and explore the within-country variation, we added the
country-fixed effects, vi, to remove the time-invariant heterogeneity across countries and
thereby improve the statistical accuracy of the inference.

3.3.2. Approach

To properly estimate the above dynamic panel model, we employed the difference-
GMM (DGMM) approach developed by Arellano and Bond [20]. The reasons why we
employed the DGMM estimation strategy are as follows. First, using Pooled OLS (POLS)
to estimate the above regression may cause omitted variable bias because in POLS one
cannot isolate the country-fixed effects from the error terms, which can not address the
problem of potential correlation between the error term and the regressors. Secondly, using
two-way fixed-effect estimation (FE) or random-effect estimation (RE) results in dynamic
panel bias because the regressor that captures the dynamics, the lagged dependent variable,
is correlated with the demeaned error term in FE. Moreover, DGMM also provides a
convenient way to deal with nonstrict exogenous regressors Xi,t by directly making use
of their lagged values as the instruments that are explained below in more detail. One
convenient design of the DGMM is that all of the instruments can be constructed from the
lags of the regressors without needing to find an external instrument.

Here, we specify the details of the DGMM approach. Along with the assumptions that
(i) εi,t is serially uncorrelated and (ii) Xi,t contains nonstrict exogenous regressors, we first of
all take the first difference in the regression model in (1) to remove the country-fixed effect.
Secondly, we define wi,t as a vector of regressors gi,t−1, Xi,t, Zi,t (i.e., wi,t = [gi,t−1, Xi,t, Zi,t])
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and rearrange the difference regression in (1); we premultiply the difference regression by
a vector of the lag wi,t as the instruments to form the following moment condition:

Et[wi,t−s∆εi,t] = 0, (2)

where ∆εi,t represents the error term after taking the first difference in Equation (1) and
the wi,t−s are the instrumental variables. s represents the lagged periods that we would
adopt depending on the type of regressors. Specifically, we take the lag s ≥ 2 for the lagged
dependent variable gi,t−1 (i.e., the instrument for gi,t−1 starts from gi,t−3), which addresses
the dynamic panel bias by making all the lag instruments gi,t−s for s ≥ 2 orthogonal with
∆εi,t. Next, since there is no consensus among the theories regarding the treatment of Xi,t,
we first treat the Xi,t as predetermined regressors in our main regression and take s ≥ 1 for
the predetermined regressors Xi,t to avoid the simultaneity that may arise between Xi,t and
the error term in the current period εi,t shown in ∆εi,t. Later, we alternatively treat Xi,t as a
set of endogenous regressors in our robustness estimation. Finally, we assume s = 0 for the
strictly exogenous regressors Zi,t.

Third, we further restrict the number of instruments to avoid the over-fitting problem.
Note that we select the number of instruments in accordance with the following criteria:
(i) the rule of thumb requires that the number of instruments be less than N, the number
of countries [63] and (ii) the estimation can pass the two overidentification tests, namely,
the Sargan and Hansen tests [77,78], because too many instruments may weaken both the
Sargan and Hansen tests [20,79,80]. Therefore, we only take instruments to the maximum
of the lag equal to 4 (i.e., s ≤ 4). On top of that, we also collapse the columns of the
instruments in the above moment matrix, embodying the moment E[wi,t−s∆εi,t] = 0 for all
t and s into a single-moment condition E[Σtwi,t−s∆εi,t] = 0 for all s [64]. Furthermore, we
also take into account the robust standard error in our DGMM estimation.

It is worth noting that we do not further consider the System GMM (SGMM) by
adding the alternative set of moment conditions in “levels” E[wi,t−s(vi + εi,t)] = 0, where,
by contrast, vi + εi,t is the error term in levels without purging out the country heterogeneity
vi shown in Equation (1), and ∆wi,t−s is, instead, the first difference of the regressors that
we intend to estimate. Adding this set of moment conditions could improve the estimation
efficiency when the variables of interest are highly persistent [81]. Estimating only the
moment condition in “differences” in Equation (2) with highly persistent regressors would
lead to a problem of weak instruments. In our case, our variables are measured by the
growth rate and the ratio to GDP, which is much less persistent than their values. Hence,
the historical values of the variables now convey effective information about their future
changes that can be well captured by the moment condition in Equation (2) and at the same
time avoid the need to use extra instruments in the estimation of the additional “levels”
moment condition.

Lastly, we report three tests to justify the validity of three assumptions that we made
regarding the error terms and the instrumental variables. First, we perform an Arellano
and Bond (autocorrelation) test for the error term to show that it is serially uncorrelated.
In particular, a serially uncorrelated error term εi,t implies that its difference ∆εi,t could
well be characterized by an AR(1) process but not an AR(2) process. Second, we test for the
joint validity of the instruments we used for the GMM estimation. To this end, we conduct
both the Sargan and Hansen tests of overidentifying restrictions. We guarantee that our
estimation results pass the above three tests with the criteria that the p-values have to be
greater than the critical 0.05 for our AR(2) test as well as the Sargan J test and fall between
0.05 and 0.8 for the Hansen J test. For the specification of the criteria, see [64,82].

In addition to the DGMM panel estimates obtained from the above procedure (DGMM-
P), for purposes of comparison, in the following section, we also present various estimates
for simple pooled cross-sectional OLS (POLS), pooled OLS with common time-varying fixed
effects (POLS-T), a two-way fixed-effects model (FE), and a standard dynamic DGMM panel
regression that only accounts for the dynamic panel bias (DGMM-S) (i.e., dealing with the
potential inconsistent estimation of the lagged dependent variable gi,t−1 on the right-hand
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side of Equation (1), but leaving the weak exogenous covariates Xi,t unaddressed). The
comparison can help us track how the estimates change according to different approaches
and show the advantage of using the DGMM-P estimation procedure.

4. Estimation Results
4.1. Main Regressions

Table 2 reports various estimates from the regression model in Equation (1), which
are, respectively, POLS in column 1, POLS-T in column 2, FE in column 3, DGMM-S in
column 4, and DGMM-P in column 5. For the first three estimates for POLS, POLS-T, and
FE, the p-values in the parentheses are estimated using the robustness standard errors
clustered by the country id. We also control for the robustness standard errors for DGMM-S
and DGMM-P. Moreover, the table also shows that both of the estimates of DGMM-S and
DGMM-P pass the Arellano and Bond (autocorrelation) test, as well as the Sargan and
Hansen tests according to the criteria specified in the previous section. Next, the significant
estimates of the lagged dependent variable gdpgi,t−1 in the first three regressions (POLS,
POLS-T, and FE) justify the legitimate backdrop of using the dynamic panel model by
including the lagged dependent variable gdpgi,t−1 even though they are not significant in
either of our DGMM-S and DGMM-P estimations.

4.1.1. Main Results of Interest

In the following, we track how the estimates for the share of manufacturing value-
added in GDP, msi,t, change across the five regression approaches. First, the coefficients of
msi,t are negative and significant in POLS and POLS-T. These results are inconsistent with
the positive coefficient estimates of msi,t in most of the literature and might indicate that the
estimations could contain several sources of potential bias in these two regressions (e.g., the
potential bias may arise from both the omitted time-intercept and country-fixed dummies
in POLS and the country-fixed dummy in POLS-T, and of course, the simultaneity bias may
arise from the weak exogenous regressors).

After controlling for the country-fixed effects, the coefficient of msi,t turns out to be
positive but remains insignificant in the FE estimation. FE corrects the bias from two omitted
time-intercept and country-fixed dummies, but at the expense of generating dynamic panel
bias, which makes βi,t remain a consistent estimator. After taking into account the dynamic
panel bias in FE, we find that the coefficient of msi,t in DGMM-S turns out to be negative
again. This provides us with some information regarding the direction of the biases. We
can infer that the potential endogeneity problem from Xi,t affects both FE and DGMM-S,
whereas the dynamic panel bias only affects FE. This implies that the former problem
causes the DGMM-S estimator to be biased downward, and the presence of dynamic panel
bias results in the estimate of msi,t being biased upward. Both biases work in opposite
directions, and the net effect goes on to being a positive coefficient in our FE estimation.

To obtain a consistent estimator for msi,t, we apply DGMM-P on the basis of DGMM-S
by further treating Xi,t as a predetermined set of covariates instead of strictly exogenous
regressors. As a result, we obtain a positive and significant coefficient of msi,t as shown
in column 5, which is consistent with most of the empirical findings in the studies on
developing countries. This verifies the view held by structural economists that, due
to the special industrial characteristics in the manufacturing sector as discussed in the
Introduction, the policies that set forth the development of the manufacturing sector shall
remain a priority in the list of policy recommendations targeted for maintaining sustainable
growth in the long run.
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Table 2. Estimates for the shares of manufacturing and exports in GDP growth.1

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

lgdpg 0.3011 *** 0.3185 *** 0.0856 * 0.0787 −0.2109
(0.0418) (0.0434) (0.0477) (0.1784) (0.1808)

lms 0.0481 0.0505 0.1002 0.0563 0.1376
(0.0617) (0.0610) (0.0822) (0.1104) (0.1343)

gee −0.0313 −0.004 0.0106 0.011 1.4483 **
(0.0632) (0.0647) (0.1679) (0.2206) (0.5815)

exp 0.016 0.0157 0.0711 ** 0.0848 * 0.5620 **
(0.0110) (0.0106) (0.0310) (0.0454) (0.2414)

ms·exp 0 −0.0002 −0.0059 ** −0.0019 −0.0444 ***
(0.0013) (0.0012) (0.0027) (0.0040) (0.0162)

dev·ms·exp 0.0003 0.0004 0.0036 * 0.001 0.0287 **
(0.0008) (0.0008) (0.0018) (0.0034) (0.0136)

dev −0.8315 −0.8793 −2.1782 −0.8103 −7.5818 *
(0.6854) (0.6663) (1.4379) (2.0946) (4.2614)

lnpop 0.1192 0.1096 −3.3314 * −13.5823 *** −3.6083
(0.0727) (0.0728) (1.9366) (4.7181) (6.9141)

pctgdp 0.1339* 0.1149 0.1388 0.7373 ** 0.7287 *
(0.0704) (0.0695) (0.2081) (0.3558) (0.4204)

lgdppc −0.0001 *** −0.0001 ** −0.0006 *** −0.0017 *** −0.0006
(0.0000) (0.0000) (0.0001) (0.0005) (0.0005)

N 687 687 687 506 506

R-sq 0.137 0.218 0.186

Countries 130 130 130 119 119

Period FE No Yes Yes Yes Yes
Country FE No No Yes Yes Yes

IV’s 23 37

AR(1): p-value 0.04 0.71
AR(2): p-value 0.54 0.07

Sargan test:
p-value 0.30 0.14

Hansen test:
p-value 0.26 0.48

1 Note: Standard errors are in parentheses. Specifications: (1) pooled OLS; (2) time-fixed effects; and (3) time-
and country-fixed effects, with robust standard errors clustered by country. (4) Arellano–Bond estimator using
one-step GMM; and (5) Arellano–Bover estimator [83] using one-step GMM. AR(1), AR(2), Sargan and Hansen
tests with the respective p-values being reported. * means p < 0.1, ** means p < 0.05, *** means p < 0.01.

As for the interaction term, msi,t · expi,t, we can see that the estimated coefficients in
all five regressions exhibit negative signs and are significant in two regressions (in FE and
DGMM-P) out of five. This implies that these negative estimates are quite robust across
different empirical estimation techniques. After attempting to control for various biases
in DGMM-P, the coefficient is significant and is the largest in magnitude among the five
regressions. This result indicates that increasing the share of exports would in fact harm
the development of manufacturing and reduce the economic growth through this indirect
channel even though the exports alone increase the growth rate.

This outcome justifies the concerns over the prevalent growth promotion strategy,
i.e., the export-led policies that intend to enhance the development of manufacturing and
growth may actually work in the opposite direction, leading to deindustrialization and
slower growth. It is not always as effective as expected in catalyzing the industrialization
and growth as experienced in some of the East Asian economies (for example, South
Korea, Taiwan, Hong Kong, and Singapore in the 1980s) and more recently in China. The
explanation for this export-led deindustrialization that retards growth is attributed to the
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so-called “premature deindustrialization” and “Dutch disease,” both of which are discussed
in detail in Section 5.1.

The third variable of interest is the interaction term, msi,t · expi,t · devi. The estimates
exhibit positive signs across all regressions and are significant in two regressions (in FE and
DGMM-P) out of five, similar to msi,t · expi,t. This result is also quite robust. The explanation
for this positive coefficient, along with the interaction term msi,t · expi,t discussed above,
indicates that the group of countries with higher relative income levels turns out to entail a
“less” negative impact of export-led deindustrialization on growth than the group of countries
with lower relative income levels. The explanation is provided in Section 5.2.

4.1.2. Other Regressors

Other regressors such as gee obtain a positive and significant sign in our main DGMM-
P estimation. This result supports the conventional idea that human capital contributes
positively to economic growth. expi,t is positive and significant in three regressions (FE,
DGMM-S, and DGMM-P) out of five, which is also quite robust. This finding, combined
with the estimates found in msi,t · expi,t and devi ·msi,t · expi,t, to some extent justifies the
export-led growth hypothesis (measured as a higher share of exports in GDP) that shows a
positive average partial effect of exports on growth.

Finally, it is also interesting to note that the coefficient of pctgdp is positive in all
regressions and significant in POLS, DGMM-S and DGMM-P. Recall that pctgdp measures
the relative GDP per capita level of each country. The positive coefficient, at first glance,
appears to violate the convergence in growth rates predicted in new classical growth theory
in contrast to the negative coefficient found in Szirmai and Verspagen [47]. However,
after we control for lgdppc, which measures the initial income per capita, we find that it
results in a negative sign for all regressions and is significant in four out of the five models.
This seemingly contradictory result is actually quite consistent with the predictions in
neoclassical growth theory. Since our country sample is very diverse in terms of country
characteristics, the above results with a positive estimate in pctgdp and a negative estimate
in lgdppc clearly indicate that there is no convergence among the countries while there is
convergence within the country. This outcome to some extent coincides with the predictions
in the argument for the “conditional convergence” instead of the “absolute convergence”,
the well-known hypothesis in the new classical growth theory that the convergence in the
growth rate occurs only when the countries share similar characteristics.

4.2. Robustness Check

We conduct two sets of robustness examinations: one with respect to the alternative
treatment of the weekly exogenous regressors in Xi,t and the other includes additional
regressors in imports-related variables.

4.2.1. Dealing with Endogeneity

As in Szirmai and Verspagen [47], we treat the explanatory variables in Zi,t as exoge-
nous. However, there is limited information from the theory that can be used as a guidance
in the treatment of Xi,t. In our main regressions of interest, we treat them as predetermined
variables. In Marconi et al. [63], several variables similar to the ones in our Xi,t are treated
alternatively as either predetermined or endogenous. Therefore, in this subsection, we
reconsider the DGMM-P estimation by dealing with the possible endogeneity problem.
We first rerun the DGMM-P regression (i.e., DGMM-E1 in the first column of Table 3) by
treating those nonstrict exogenous regressors Xi,t (except for our main variable msi,t) as
potential endogenous variables rather than predetermined ones, and next, we run the
second DGMM-P regression by treating all regressors in Xi,t including msi,t as endogenous
variables (i.e., DGMM-E2 in the second column of Table 3).

To do so, following Arellano and Bond [20], we revise the moment condition:

Et[wi,t−s∆εi,t] = 0, (3)



Sustainability 2022, 14, 1646 14 of 22

by lagging the vector of the regressors Xi,t for two periods, starting from Xi,t−2 to Xi,t−4 as
the instruments except for msi,t. We retain msi,t as predetermined in the first regression and
follow up to lag it for two periods in the second regression. Two regressions pass all three
tests, including the Arellano and Bond (autocorrelation) test, and the Sargan and Hansen
tests of overidentifying restrictions under the criteria specified in [64,82].

Taking into account this treatment for the endogeneity problem for Xi,t in DGMM-
E1 (which retains msi,t as the predetermined regressor) shows only a slight change in
the variance of the msi,t coefficient estimate, making it less significant while keeping the
positive sign. Moreover, the sign and significance of all other main variables of interest
do not change, including the coefficients of msi,t · expi,t and of devi · msi,t · expi,t. This
regression result confirms the consistency and robustness of our results obtained above.
Solving all endogeneity problems, including msi,t in DGMM-E2, gives a similar outcome
as in DGMM-E1: The estimate of msi,t is insignificant while the sign and significance of
all other variables of interest are mostly the same. After checking the robustness of these
two regressions, we confirm that our findings in Section 4.1 are consistent with this set
of results.

4.2.2. Adding the Share of Imports in GDP and Related Regressors

In this set of robustness checks, we add the share of imports in GDP denoted as imp to
our regression model where imports of goods and services are defined as the value of all
goods and other market services received from the rest of the world.

Recent research has indicated that the spurious regression problem may arise due to
the link between exports and economic growth [84]. Imports might be an actual determinant
of growth and co-move with exports, especially in the period after trade liberalization. Not
controlling for imports may result in serious omitted variable bias [85–87].

We take imports and import-related regressors into account in the estimation and
separate our examinations into three regressions. Table 4 reports the three regressions in
order as follows. In the first regression (DGMM-PM) in column 1, we add the share of
import value-added in GDP denoted as impi,t to Xi,t and keep all the Xi,t as predetermined
variables as we did in the main regressions in Section 4.1. In the second regression (DGMM-
EM1) in column 2, we instead treat all Xi,t (including impi,t) as endogenous regressors as
we did in Section 4.2.1. In the third regression (DGMM-EM2) in column 3, we include
the import-to-GDP share as well as interaction terms in an analogous way to that for the
export-to-GDP share. All three regressions passed the tests related to autocorrelation and
the overidentifying restrictions. Note that in order to pass the three tests, we adjust the
number of lagged instruments in this set of robust DGMM regressions. We instrument Xi,t
with a one-period lag instrument (i.e., s = 1) instead of all instruments being lagged from
s = 1 to s = 4 when we treat Xi,t as predetermined regressors, and we instrument Xi,t with
only one two-period lag instrument (i.e., s = 2 instead of all instruments being lagged from
s = 2 to s = 4).

In the first regression, we find that the signs of the variables of interest are the same and
significant in the interaction term msi,t · expi,t. They are also significant in expi,t and geei,t,
which are consistent with our findings in the main regressions. Moreover, the coefficient of
the share of imports in GDP does not add any significant difference to the regression, which
implies that the results in our main regressions are not mis-specified and are arguably valid
without generating much bias if we omit the import share in our main regression models
in Section 4.1. Similarly, in the second regression, the results remain, keeping the sign of
the main variable of interest the same and significant in msi,t · expi,t. The only difference
is that geei,t turns out to be insignificant. Moreover, the import share does not exhibit
significance in the regression either, which is a further reason why we can ignore the bias
that it may cause.

In our last regression, by incorporating all the import-related variables including
impi,t and all the interaction terms parallel to exports msi,t · impi,t and devi ·msi,t · impi,t,
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the results become insignificant (including the import share and all its related variables),
while their signs remain the same, which again remain consistent with our main findings.

Table 3. Estimation results from treating regressors as endogenous. 1

(1) (2)

lgdpg −0.3796 −0.3762
(0.2728) (0.2315)

ms 1.9918 0.7793
(1.2223) (0.7526)

lms 0.1343 0.2464
(0.1520) (0.5021)

gee 2.7429 ** 1.3866 **
(1.3602) (0.6525)

exp 0.6394 ** 0.3793 *
(0.2985) (0.2164)

ms·exp −0.0560 ** −0.0293 *
(0.0214) (0.0161)

dev·ms·exp 0.0382 ** 0.0193
(0.0188) (0.0138)

dev −8.9741 0.4352
(5.8981) (3.4561)

lnpop −2.0614 2.9121
(9.1826) (7.6075)

pctgdp 0.8483 * 0.7136 *
(0.4713) (0.4137)

lgdppc −0.0001 0
(0.0008) (0.0006)

N 506 423

Countries 119 119

Period FE Yes Yes
Country FE Yes Yes

IV’s 33 31

AR(1): p-value 0.76 0.48
AR(2): p-value 0.05 0.06

Sargan test: p-value 0.64 0.13
Hansen test: p-value 0.60 0.70

1 Note: Standard errors are in parentheses. Specifications: (1) Arellano–Bond estimator using one-step GMM; and
(2) Arellano–Bover estimator using one-step S-GMM. AR(1), AR(2), Sargan and Hansen tests with the respective
p-values are reported. * means p < 0.1, ** means p < 0.05.

Table 4. Estimation results from including the import share and related regressors.1

(1) (2) (3)

lgdpg −0.223 −0.2424 −0.2223
(0.3051) (0.3712) (0.3745)

ms 1.1124 2.0937 2.0275
(1.1153) (1.4944) (1.3611)

lms 0.1458 −0.0561 −0.2314
(0.1390) (0.9705) (0.9436)

gee 1.1501 * 2.7787 2.6402
(0.6084) (1.7559) (2.0362)

imp 0.1312 −0.0083 −0.0154
(0.0856) (0.1306) (0.2117)
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Table 4. Cont.

(1) (2) (3)

exp 0.5031 * 0.7564 ** 0.7039
(0.2825) (0.3783) (0.5572)

ms·exp −0.0503 * −0.0647 * −0.0601
(0.0299) (0.0363) (0.0517)

ms·imp 0.0008
(0.0228)

dev·ms·exp 0.0276 0.044 0.0406
(0.0280) (0.0358) (0.0354)

dev −6.6908 −11.3235 −10.3341
(7.9928) (11.0051) (10.7573)

lnpop −4.8535 −2.0464 −1.9394
(10.0702) (11.9631) (11.3724)

pctgdp 0.7196 0.8033 0.759
(0.4615) (0.6759) (0.6489)

lgdppc −0.0009 −0.0004 −0.0004
(0.0010) (0.0011) (0.0010)

N 506 506 506

Countries 119 119 119

Period FE Yes Yes Yes
Country FE Yes Yes Yes

IV’s 25 24 24

AR(1): p-value 0.90 0.99 0.74
AR(2): p-value 0.07 0.08 0.13

Sargan test: p-value 0.84 0.88 0.56
Hansen test: p-value 0.89 0.92 0.80

1 Note: Standard errors are in parentheses. Specifications: (1)–(3) Arellano–Bover estimator using one-step GMM.
AR(1), AR(2), the Sargan and Hansen tests with the respective p-values are reported. * means p < 0.1, ** means
p < 0.05.

5. Discussion

In this section, we discuss the possible mechanism and economic intuition behind
the main results of interest that we obtained from the above regression. Since the positive
sign and significance for msi,t in our main regression DGMM-P is quite consistent with
the findings in the literature, our main discussion focuses on the results of two interesting
interaction terms msi,t · expi,t and devi ·msi,t · expi,t.

5.1. Export-Led Deindustrialization and the Growth Impediment (i.e., msi,t · expi,t < 0)

The structural economists classify manufacturing deindustrialization into three types:
(mature) deindustrialization, premature deindustrialization, and Dutch disease. The (ma-
ture) deindustrialization refers to a structural transformation experienced by most of the
advanced countries in that the manufacturing started to decline alongside a rise in the
share of services over time when the development of income per capita reached a point
of saturation [17,88].

By contrast, our finding which relates manufacturing deindustrialization and the re-
sulting impediment to growth with exports in the group of developing countries lies in the
categories of premature deindustrialization and the Dutch disease. Premature deindustrial-
ization describes a deindustrialization process that a country encounters when it remains
in a stage with a lower level of income per capita as well as a lower share of manufacturing
in terms of employment or GDP [12], while the Dutch disease is acknowledged as an
excess source of deindustrialization which, in a general and broader sense, refers to any
adverse impact on the development of manufacturing after a sudden discovery and the
subsequent trade involving an endowment that shifts the production possibility frontier
outward in an economy [12,89] and possibly occurs in both developed and developing
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countries. The common and important feature shared by the premature deindustrialization
and the Dutch disease is that both are highly related to the exports and trade policy in
developing countries.

The sources of premature deindustrialization mainly arise from the following two
causes: (i) The tendency toward globalization and trade liberalization leads some of the
resource-rich or labor-intensive developing countries to pursue their comparative ad-
vantages. As such, in these countries, the specialization in primary production (or services)
drives the input resources and employment away from manufacturing. For example, some
economies in South America, South and East Asia, and Africa that depend largely on the
primary production and extractive sectors of natural resources and raw materials have expe-
rienced premature deindustrialization. By contrast, resource-poor economies in East Asia,
such as Korea, Taiwan, and Hong Kong in the 1980s, and China since the 2000s specialize
in the capital-intensive manufacturing processes. (ii) The radical change in the trade policy
of resource-rich developing countries is likely to result in premature deindustrialization.
For example, a sudden drop in tariffs may cause an immediate shift in resources away from
manufacturing in the infant stage, which does not provide sufficient time to become com-
petitive in the international market. It is observed that in middle-income nations, especially
in South America, a rapid policy shift (i.e., a drastic liberalization of trade in Latin America
from the previous state-led agenda of import-substituting industrialization (ISI) has led
to a sharp decline in manufacturing employment, shifting more labor toward primary
production and services, despite their low-income levels in the premature stage [12].

The persistence of the Dutch disease phenomenon may take one of the following
two forms: (i) The first form occurs through an appreciation of the real exchange rate
that immediately follows a large volume of exports of a primary commodity (e.g., a
natural resource discovery), which stifles the manufacturing exports [21,24–26]. This is a
straightforward adverse effect observed in the short run, also known as the curse of natural
resources, which has been extensively studied in the literature. Previous studies show a
negative impact of resource abundance on growth [27,28]. The most well-known study
by [29] used cross-country data to show that countries with rich tradable sectors for natural
resources tended to grow slowly during the 1970s and 1980s.

(ii) The second form refers to a longer-lasting adverse impact on the development
of manufacturing in the medium and long run, which involves a rise in rent-seeking
behavior and any other related negative macroeffects when discovering and exporting
natural resources owing to poor governance and political system [30–33]. Vast research has
examined the relationship between rent-seeking and natural resources, explaining why rent
seeking behavior is common in resource-based countries [32,34–41]. One notable piece of
evidence shows that Dutch disease can persist historically in a (super) long run, initiated by
the colonial era in some underdeveloped and developing countries. Colonizers who exploit
resources by extracting and trading from the former colonial countries are more likely
to form poor institutions in facilitating their extraction (e.g., weak private property right
protection). Evidence shows that Europeans launched on different colonization policies. In
particular, in the colonies that are rich in natural resources but poor in settling conditions,
Europeans could set up extraction-based institutions that encouraged rent-seeking behavior
and served as a pawn in the predatory political regime [42]. This adverse institutional effect
on economic growth has continued up to the present time.

5.2. Asymmetric Impact on Deindustrialization and Growth Across Per Capita Income Levels (i.e.,
msi,t · expi,t · devi > 0)

Moreover, the positive and significant sign for the interaction term msi,t · expi,t · devi
indicates the common belief that the effects of export-led premature deindustrialization
and Dutch disease on manufacturing productivity and economic growth differ across the
rich and the poor countries. Lower-income countries suffer more severely from the impact
than the higher income ones; in other words, deindustrialization is more detrimental to
growth in low-income countries. Rodrik [90] contends that deindustrialization should be
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a much bigger problem for developing countries, as it is related to the loss of good jobs,
rising inequality, and a decline in innovation capacity.

First, both the chances that deindustrialization would take place and the impact of
deindustrialization on growth decrease as technological complexity in manufacturing
production increases. The development of manufacturing at an infant stage where the
production technology is simple is more likely to experience an industrialization reversal
than at a mature stage, partly because more substitutes can be found in the product
market under competition and partly because the product line is less costly to replace.
Williamson [10] found that deindustrialization more severely affected the economies that
were engaged in production based on simple technology.

Next, the service sectors in more advanced economies might be better equipped to
replace manufacturing industry as the main growth engine because they tend to be more
highly skilled and knowledge-intensive and benefit from self-accumulating productiv-
ity and self-exploiting increasing returns. Nonetheless, if the service sector encounters
the premature deindustrialization in the early development stage, it might not be suffi-
ciently mature to replace the manufacturing sectors as a sustainable growth engine. Those
underprepared service sectors, characterized by low skill and low productivity, do not
have the ability to exploit increasing returns and knowledge accumulation and are thus
less likely to benefit from trade. Fagerberg and Verspagen [7] found that, in the 1970s
and 1980s, manufacturing only acted as an engine of growth in developing, and not in
developed, countries.

Finally, deindustrialization in the early development stage often takes place more
abruptly in comparison with that in a more advanced stage. This is because countries in
the early industrial stage heavily rely on the support funded by international financial
institutions and thus need to comply with the terms and conditions specified in the “ad-
justment program,” which commonly require a radical policy reform. This compliance
sometimes induces a sudden and sharp industrialization reversal. It can be observed that
in middle-income nations, especially in South America, deindustrialization accompanies
rapid policy shifts from import substitution to export-oriented industrialization [12].

As for the Dutch disease, studies show that richer countries are better equipped to
deal with this phenomenon. Deaton [16] examined which economic forces are at play in
resource economies and why some countries are more prone to be negatively affected
by rent-seeking. Dutch disease can occur in all economies, including well-functioning
market economies with strong social and political institutions, which is the reason why
governments often attempt to mitigate the negative effects of natural resource wealth. While
additional problems arise in countries where governments and the rule of law are fragile,
huge and sudden wealth can have corrosive effects on those institutions, exacerbating
rent-seeking behavior in an effort to appropriate economic rents [22].

6. Conclusions

This study uses data for 130 developing countries covering a 24 year period from
1996 to 2019 to investigate the impact of the development of manufacturing on sustainable
growth and takes into account the indirect effect of exports (and thus the underlying export-
led policies) on the industrialization process and thus its contribution to growth. By em-
ploying a vintage difference-GMM estimation developed by Arellano and Bond [20] along
with alternative pooled OLS and fixed-effects regressions, we find that the manufacturing
sector, in general, positively contributes to economic growth among developing countries.
This result is consistent with the findings in the mainstream literature. Nonetheless, we find
that exports and, hence, the exported-related growth policies lead to deindustrialization
and thus harm growth indirectly. This result is in contrast with the argument regarding
the effectiveness of export-led growth promotion policies in the Washington Consensus
and the experiences of export-led industrialization and growth in East Asian economies.
It lends support to the structural economists’ views that exports may lead to premature
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deindustrialization and Dutch disease, which reverses the development of manufacturing
and deters growth.

More interestingly, we find that the degree to which exports lead to deindustrialization
and impair growth depends on the stage of economic development measured by the per
capita income level. In particular, countries with lower income, in general, experience
a more severe negative impact on growth than rich ones. This asymmetric impact on
different income-per-capita levels is consistent with the findings in the literature alongside
the detailed explanations. Finally, our main results are robust under the two alternative
regression checks in which we take into account the potential endogeneity problem and
control for the share of imports in GDP, respectively.

This study provides empirical evidence to policy-makers in low- and middle-income
countries, enabling them to reassess their economic strategies as to whether or not the
government should promote and support an export-led growth policy. Our results suggest
that an export-led policy does not necessarily encourage economic growth in all countries.
Instead, the low-income countries may be impaired by deindustrialization as a result of
significant increases in the shares of exports.

The lack of data on both a larger time dimension and a more precise classification of the
main variable of interest, for example, export, poses a constraint that limits the scope of this
study. In light of this, we propose two new directions for future research. First, if a panel
data with a larger time dimension are available, we propose to apply a nonstationary panel
time series analysis to study both short-run and long-run effects of export-led policies on
deindustrialization and growth. Second, if we used 20 as the common threshold of variance
inflation factor (VIF) to evaluate the independent variables in our model, it can be seen that
some variables may be considered to have relatively high multicollinearity that may cause
difficulty in estimating the coefficients precisely. It is suggested that increasing the number
of observations in future studies may be a possible way to reduce this potential issue. Third,
to further understand the relationship between exports, the share of manufacturing-sector
products to GDP, and output growth, more detailed export data from other sources that
contain subcategories of sectors, especially for the primary sector, are needed since these
can support more direct tests and hence expand on current research.
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