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Abstract

We estimate the effect of imports and exports of intermediates on economic growth in a panel of more than 100
among developed and developing economies across the period 1976-2008. We find that both capital and intermediate
imports positively affect growth. The overall effect is driven by the effect of imports in developing countries. This role

for imports is especially confined to imports from high income economies. Exports do not appear to affect growth in
the long run.
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1 Introduction

The last decades have been characterised by an unprecedented upsurge in
the role of developing and transition economies in the world trade network.
From the traditional view of countries’ comparative advantage in final goods,
the recent trend in international trade goes in the direction of trade in parts
and fragments of production processes. Several political and economic fac-
tors have favoured this process. Declining communication costs and trade
liberalisation episodes have favoured the redefinition of the boundaries of the
manufacturing firms across the national borders. The end of the Uruguay
round negotiations with the creation of the WTO in 1995, the entry of China
in the organisation in 2001 and the erosion of trade protection in several sec-
tors have represented an important opportunity for firms both in developing
and developed economies. Through the relocation of some fragments of pro-
duction, the former have become active players in the industrial production
processes and the latter have preserved their competitiveness with little da-
mage for their profit margins. Although trade in intermediates has become
one of the main topics of the empirical studies at the firm level, yet, to the
best of our knowledge, no overall cross country evidence exists on its role in
enhancing economic growth. The endogenous growth literature points at in-
creased access to foreign intermediates as a direct potential source for higher
economic growth and as an indirect tool of knowledge diffusion through which
higher growth rates can be achieved (Romer, 1990; Grossman and Helpman,
1991; Rivera-Batiz and Romer, 1991b,a). On the other hand, exporting may
well foster specialisation in the export goods, the exploitation of static and
dynamic scale economies and produce an upgrade of the country state of
the art, due to the exporters’ interaction with foreign customers and distant
markets. Exports of intermediates may constitute by themselves an impor-
tant source of knowledge, due to the higher innovation rate that usually is
found to follow the export activity (Damijan, Kosteve, and Polanec, 2010;
Bratti and Felice, 2011). Within this framework we mean to provide some
preliminary evidence on the role of imports and exports of intermediates on
economic growth. Making use of a wide unbalanced panel of developing and
developed economies over the period 1976-2008, we estimate the relationship
between imports and exports of intermediates and economic growth. We will
also consider that some heterogeneity may exist according to the countries’
development level and, to this purpose, we also test whether heterogeneous
parameter estimates and significance levels follow the split of the sample into
high and low&middle income economies. The rest of the work is structured
as follows: the next section presents the main literature on the topic, then
the following sections respectively present the data, the empirical model and
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the results. A final section will discuss the finding and conclude highlighting
further avenues for research.

2 The Literature

Among the extensive literature on trade and growth! our study is close to the
literature on trade in capital goods, technology diffusion and innovation (Coe
and Helpman, 1995; Keller, 1997; Eaton and Kortum, 2001a,b; Schneider,
2005; Caselli and Wilson, 2004) but it departs from it in that we consider
exports as a vehicle for growth. Also, our focus is on intermediate goods
and, following the idea that the latter may enhance productivity regardless
of their R&D content, we do not try to measure it. Our work is also related
to the stream of literature focusing on new imported varieties and total factor
productivity growth at the country level (Feenstra, Madani, Yang, and Liang,
1997; Broda, Greenfield, and Weinstein, 2006), but it departs from it in that
we consider a very specific type of imports - namely imports of intermediate
and capital goods - we consider the role of exports too and, at this stage, we
do not directly dissect the effect of increasing varieties, instead we focus on
the overall effect of imports and exports and thus we also capture the effect
of trading new goods.

'Edwards (1993) provides a wide but not too recent survey on the empirical literature
on openness and growth, more recently Giles and Williams (2000) review the literature
on exports and growth and Lépez (2005) surveys the most recent and cited macro and
micro studies on the topic. As far as the latter are concerned, the evidence of learning
by exporting is still not conclusive (Greenaway and Kueller, 2007; Wagner, 2007) and
although the positive effect of exporting on productivity is mainly relevant for developing
economies, some studies highlight that exporting fosters product innovation too (Damijan,
Kosteve, and Polanec, 2010; Bratti and Felice, 2011). A growing and more recent strand of
literature, instead, is pointing at imports as a productivity enhancing activity. Empirical
works usually confirm the efficiency enhancing effect of firm access to foreign intermediates,
especially when they analyse developing countries (Amiti and Konings, 2007; Kasahara and
Rodrigue, 2008; Paul and Yasar, 2009; Halpern, Koren, and Szeidl, 2005). For advanced
economies, the general finding seems to point at a rather modest or null effect of imports
on productivity (Gorg, Hanley, and Strobl, 2008; Vogel and Wagner, 2010) and when such
an effect occurs it is related to imports from high income countries (L66f and Andersson,
2010), while imports from low income countries mainly positively affect the firm profits
(Jabbour, 2010). On the other hand, imports of new intermediate goods varieties is found
to foster the enlargement of the firm product scope (Goldberg, Khandelwal, Pavenik, and
Topalova, 2009; Kehoe and Ruhl, 2009).
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3 The Data

The data used in the following analysis come from two different data sources.
For the typical growth regression variables, we relied on the 2010 issue of the
World Bank Development Indicators. The import and export flow data at
the country level, instead, are from the WITS-COMTRADE data base. From
this on line source, imports and exports were retrieved according to the BEC
classification, in order to dissect the groups of products that are traditionally
referred to as intermediates. Our definition of intermediates concerns all non
primary and non energy inputs and, thus, it is related to the BEC categories
12 (processed food products), 22 (processed industrial supplies), 42 (parts of
capital goods) and 53 (parts and components of cars and vehicles), while ca-
pital goods are those included in the section 41. Then, in our estimates below
we adopt three different types of measures of intermediate trade: the first one
concerns a broad definition of intermediate imports and exports (M sh and
Xsh) including also capital goods among the intermediates; the second one
only includes intermediates (M sh;,; and X sh;,,); the final measure only in-
cludes capital goods (M she,, and X she,y,). Table 1 in the appendix includes
the list of countries in the sample and the number of times each country
appears in our estimation sample. Also the Table displays in bold the names
of high income economies according to the World Bank Classification. This
classification is the same adopted by the WITS-COMTRADE data base, so
that, in the following, when trade with high and low&middle income eco-
nomies is considered, this refers to the two groups as defined by the World
Bank Classification system.

4 Empirical model and estimation issues

To assess the role of imports and exports of intermediates in enhancing long
run growth, we adopt the following empirical model

Yit = 00+ BYit—s5+Y05i +7100pgT i+ Y2 I DIy 00 M ship 401 X ship + X +1; + €5
1)

where y;; and y; ;5 measure the log of the per capita real gross domestic
product in country ¢ at time t and five years before. Although in growth
regressions annual data are sometimes used to improve the number of obser-
vations (Harrison, 1996), we prefer to follow the vast majority of studies and
consider gorwth over a five year period, thus making use of five year panels
(Islam, 1995; Knight, Loayza, and Villanueva, 1993). In the model, then,
s; is the five-year average national saving rate and popgr;; is the five-year
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average population growth rate. These two variables are the Solow deter-
minants of the long run steady state per capita GDP, other than technical
progress. Following the growth empirical literature, we augment the model
with some country specific variables that are able to affect the steady state
productivity level and thus transitional growth. In particular, our variables
of interest are Msh,; and Xsh; and stand for the share of intermediate im-
ports and exports. Again, they are calculated as average over the five year
period. To account for any time varying factor that could determine growth
and trade at the same time, we have decided to include the variable F'DI
which measures the five-year average net inflow of FDI in the economy over
the country GDP. Foreign investments are an important source of growth
in developing economies with an adequate absorptive capacity and are also
responsible for a large fraction of imports and exports in and from the host
economy (Borensztein, De Gregorio, and Lee, 1998). Table 2 in the appen-
dix presents the descriptive statistics for the variables used in the analysis.
Finally, the model includes the time effects A\; which are meant to control for
common macro shocks across the countries in the sample, the country spe-
cific unobserved heterogeneity 7; and a transient shock €;. Model 1 is what
in the empirical literature is known as a dynamic panel data model. The
presence of the lag of the dependent variable among the regressors creates
a source of correlation between the lag of income and the country specific
unobserved heterogeneity in the error term. In this frame the Arellano and
Bond (1991) First Difference and System GMM (Bond, 2002) estimator for
panel data have been extensively used for the estimation of growth regres-
sions, as they are believed to represent the most suitable tools to deal with
the presence of the autoregressive term and the more general problems of
the omitted variable bias and endogenous regressors. The recommendation,
however is to prefer the latter when high persistence in the series makes past
levels unlikely instruments for current differences. In that case, in fact, it has
been proved that the First Difference GMM estimates of the autoregressive
parameter are downward biased and go well below the downward biased low
Fixed Effects estimates. Then, in order to appraise which estimator is the
most suitable for the data at hand, Table 3 shows the performance of the
Ordinary Least Squares, Fixed Effects, Difference and System GMM on the
specification where only the first lag of the dependent variable and the tradi-
tional Solow variables are included as regressors. From the Table it emerges
that the First Difference GMM estimator is unsuitable for the data at hand,
due to its downward bias in the estimate of the autoregressive parameter.
On the contrary, the System GMM performs rather well, conveying an esti-
mate which is intermediate between the OLS and the FE ones (Bond, 2002).
Finally, the failure to reject the null of the absence of second order autocor-
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relation in the moment estimators suggests that instruments dated ¢ — 1 and
t respectively in the difference and level equations can be used. Although
the Hansen test displays a low p-value, we will show in the next section that
when the model is completely specified the test will always confirm the va-
lidity of our instruments. Then, in the following we will stick to the use of
System GMM, we will instrument all of our right hand side variables with
instruments dated ¢ — 1(¢) and earlier for the difference (level) equation.

5 Results

The main results are displayed in Tables 4-6 for the three different measures
of intermediates, i.e. the broad measure including capital and intermediate
goods (columns 1-3), the narrow definition based on intermediates only (co-
lumns 4-6) and the capital goods trade measures (columns 7-9). Also the
model is estimated on the whole sample (columns 1, 4 and 7) and the sub-
samples of high (columns 2, 5 and 8) and low&middle income economies?
(columns 3, 6 and 9). Table 4 shows the parameter estimates of model 1
when only imports of intermediates are included as trade variables. In Table
5, only exports of intermediates are included and the third Table, Table
6, exports and imports are included at the same time. The main message
from the three sets of estimates is that imports of intermediates, regardless
of their definition, especially matter for developing economies’ growth. Ex-
ports, instead, are not robustly related to growth: although intermediate
exports promote developing countries’ growth and capital exports seem to
promote high income economies’ growth in the short run, their parameter si-
gnificance drops in the long run coefficient estimates® (see Table 5, coulmns
3, 6 and 8). When the two trade variables are included at the same time
in the regression, only the significance of imports for developing economies
is preserved. In these estimates exports never turn significant in the long
run. To improve our understanding of the issue, we have further explored
the role of intermediate and capital trade dissecting the role of imports and
exports according to the origin and destination of the flow. In other words,
following the idea that higher per capita income is related to higher techno-
logy levels in manufacturing production, we have tested whether the income

2The definition of high and low&middle income groups is the one by the World Bank.
In Table 1 in appendix the high income countries are indicated in bold. The remaining
ones are classified as low&middle.

3Long run parameters for imports, Msh;;, and exports, Xsh;, are obtained as the
short run parameter non linear combination I(EJB and l‘i 5 Standard errors are calculated

via the delta method.
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level of the trade partner may somehow improve our understanding of the
overall import effect of the previous Table and of the lack of any effect for
exports. Then, Tables 7 and 8 present the results for the estimation of the
empirical model when imports/exports originate/are directed to high income
and low&middle income economies respectively. Some interesting qualifica-
tions of the previous results emerge. Imports of intermediates only affect
economic growth when they are from high income economies, imports from
low&middle income economies never turn significant. High income countries
seem to benefit from intermediate exports to other high income economies,
however this effect is barely significant in the long run.

Turning to the remaining variables parameter estimates, the saving rate
is positive and significant in the whole sample and in the subsamples of high
and low&middle income economies, while the population rate never turns
significant. Finally, the effect of the net inflow of FDI is always positive
although it only is significant for the whole sample and the subsample of
low&middle income economies, thus reflecting how relevant foreign invest-
ments are for economic growth in developing countries.

Robustness - To make sure that our results are not driven by the choice
of a particular instruments set, we check the robustness of our findings by
reducing the number of lags of the variables used as instruments, as suggested
by the literature on the GMM estimators (Roodman, 2009). Then we only
used lags dated from t—1 to t—3 (¢ to t—2) in the differenced (level) equation
and the results are displayed in Table 9. Our main result stays unchanged.

6 Summary and conclusions

The present work has tried to shed some new light on the trade-growth nexus
focusing on the effect of imports and exports of intermediates on economic
growth in a wide and long panel of countries. By estimating an empirical
growth model augmented with the inclusion of such trade variables by means
of System GMM, we have found some interesting results. Intermediate and
capital imports only matter for long run growth in developing economies.
Intermediate and capital exports do not display a robust positive growth
effect. The trade-growth nexus, then, seems to work more through imports
than exports. Also, only imports from high income countries foster economic
growth in developing countries, thus hinting once again at the working of
learning-by-importing and technology diffusion.

The natural prosecution of this work is related to the evaluation of the
growth effect margins of intermediate trade in the lines of (Feenstra, Madani,
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Yang, and Liang, 1997; Broda, Greenfield, and Weinstein, 2006) and to the
appraisal of increased intermediate input quality on economic growth. Fi-
nally, the role of institutional development in the exploitation of the benefits
from the trading activity needs to be addressed.
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Table 2: Descriptive Statistics

Variables Mean Standard Deviation Min. Max. Observations
y overall 7.61 1.58 4.69 10.82 N = 944
between 1.53 4.83 10.34 n =171
within 0.24 6.53 8.81 T = 5.52047
s overall 0.02 0.01 -0.03 0.09 N =944
between 0.01 -0.01 0.06 n =171
within 0.01 -0.04 0.05 T = 5.52047
popgr overall 0.18 0.15 -0.69 0.67 N = 944
between 0.15 -0.47 0.58 n =171
within 0.06 -0.34 0.71 T = 5.52047
Msh overall 0.14 0.14 0.00 1.24 N = 939
between 0.11 0.00 0.84 n = 169
within 0.09 -0.70 0.70 T = 5.55621
Xsh overall 0.08 0.12 0.00 1.33 N = 939
between 0.10 0.00 0.81 n = 169
within 0.07 -0.73 0.59 T = 5.55621
Msh;nt overall 0.11 0.11 0.00 0.96 N = 939
between 0.09 0.00 0.65 n = 169
within 0.07 -0.54 0.52 T = 5.55621
Xshint overall 0.07 0.10 0.00 1.04 N = 939
between 0.08 0.00 0.58 n = 169
within 0.06 -0.51 0.53 T = 5.55621
Mshcap overall 0.03 0.03 0.00 0.28 N = 939
between 0.02 0.00 0.19 n = 169
within 0.02 -0.16 0.20 T = 5.55621
Xshcap overall 0.01 0.03 0.00 0.38 N = 939
between 0.02 0.00 0.23 n = 169
within 0.02 -0.22 0.16 T = 5.55621
FDI overall 2.92 9.52 -54.36 234.41 N = 874
between 18.30 -15.22 234.41 n = 168
within 4.08 -36.21 46.16 T = 5.20238

Table 3: Comparison

of estimators’ performance

] 2] B 0
OLS FE GMM-DIFF GMM-SYS
Yt—5 0.988***  (.654%** 0.494*** 0.963***
[0.005] [0.035] [0.078] [0.019]
popgr -1.932%*%* 3 324%%* 7.115%%* -1.968
[0.743] [0.930] [2.373] [1.519]
s 0.308***  (.830*** 0.368 0.529***
[0.069] [0.152] [0.250] [0.132]
Constant 0.172%%*  2.414%%* 0.337**
[0.044] [0.249] [0.137]
Observations 944 944 772 944
R-squared 0.988 0.752
Number of group 171 163 171
AR(1) 0 0
AR(2) 0.43 0.54
Hansen 0.01 0.02
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