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Abstract

This paper addresses the impact of countries’ backward participation in global
value chains (GVCs) on their current account balances. Our results, based on a large
panel of 57 advanced and emerging countries, contradict the speculation that cur-
rent account imbalances of countries that import intermediate products to be used
in their exports, i.e., countries with important backward linkages, are likely to ben-
efit more from GVC participation. On the contrary, the authors show that backward
participation makes a negative contribution to current account balances; this result
being valid for both manufactured goods and services, with a stronger impact for
the latter. Overall, they find that while backward linkages may allow competitive-
ness gains from producing domestically and boost exports, the increase in imports
of intermediates and final goods—mainly capital goods—that are not necessar-
ily related to GVC participation, more than offset the trade balance effects of these
gains.
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1 Introduction

Economic globalization has brought about profound changes in international trade.
Among all of them, one of the most prominent is the increasing dispersion of stages
of production across countries in recent years. Indeed, the production structure of
the past where goods or services remained within national borders was internation-
alized to take advantage of the decline in transportation costs, the adoption of more
open trade policies as well as advances in information and communication technolo-
gies. This evolution towards international production fragmentation gave rise to var-
ious concepts and definitions among which global value chains (GVCs)'—referring
to the case where a source country produces intermediate goods that are used as
inputs in other countries to produce/assemble the final good—play a key role. This
international production process in which production is split into several stages and
located in various countries refers to what Baldwin (2016) called the second unbun-
dling of globalization—the first one being the separation between production and
consumption countries.

International fragmentation has been accompanied by increasing participation of
countries in GVCs, with intense involvement of emerging and developing econo-
mies (Gary et al. 2001; Cattaneo et al. 2010; Baldwin 2014). The consequence of
this process was a steady increase in trade flows, particularly in intermediate goods
and services.> According to Krugman et al. (1995), international fragmentation is
among the main key changes explaining the sharp rise in the trade to GDP ratio
since the mid-eighties. This dispersion of production stages across countries may
also explain why some of them display very high levels of export propensity, given
that their exports incorporate a very low share of domestic value-added (De Backer
et al. 2018).

As a result of this evolution of the global production process, it is highly rel-
evant to study current account balances by accounting for the relationships between
trade and international production, i.e., by paying attention to participation in
GVCs. Indeed, as widely documented in the literature, the 2008 financial and eco-
nomic crisis was preceded by a dramatic increase in global imbalances, whose level
remains still high despite the adjustments since 2009. These simultaneous develop-
ments suggest that the presence of global imbalances cannot be dissociated from the
process of globalization and the expansion of GVCs.

The literature addressing this issue is quite scarce, and has detected one main
mechanism through which GVCs could impact a country’s current account.*

! See, e.g., Gary et al. (2001), Gary et al. (2005), Elms and Low (2013), and Baldwin (2013).

2 See Antras (2005) among others. Trade in intermediate goods and services nowadays respectively
accounts for 56% and 73% of overall trade flows in goods and services (e.g., Miroudot et al. 2009).

3 See Aizenman and Sun (2010), Bracke et al. (2010), Christopoulos and Le6n-Ledesma (2010), Chen
(2011), and Schoder et al. (2013).

4 Note that there is a second, indirect mechanism which operates through the effect that the real
exchange rate exerts on the current account. This transmission channel has been examined by Riad et al.
(2012) who rely on a partial equilibrium approach to assess the effect of relative price changes on the
trade structure of China, the Eurozone, Japan, and the United States.

@ Springer



Does backward participation in global value chains affect... 67

According to this mechanism, higher participation in GVC implies a larger share
of a country’s exports that represents value-added to its imported intermediates.
The resulting increase in the economy’s trade balance feeds through to the cur-
rent account balance. This transmission channel has been investigated by Brumm
et al. (2019) who developed a two-country international real business cycle model
with trade in both final consumption goods and intermediate inputs in produc-
tion—domestic and imported intermediates being imperfect substitutes in produc-
tion. Assuming that the efficiency of imported intermediates in home production
is subject to transitory shocks, the authors show that a positive shock (i) increases
the share of foreign value-added incorporated in home exports, and (ii) stimulates,
through improvements in competitiveness of home exports, foreign demand for
domestic goods and home income. Accordingly, the shock being transitory, at equi-
librium, the domestic economy saves part of its income gains to smooth consump-
tion through time, resulting in current account surpluses. Note that this interpreta-
tion is, in principle, limited to one exclusive form of participation in GVC, namely
backward participation, which consists of importing intermediate goods or services
that are then used to assemble the final product that is exported.’

Two additional points, forgotten in the above-hypothesized mechanism, should
however be mentioned. Firstly, increasing GVC participation should have a posi-
tive effect on the current account position because, especially in the case of back-
ward participation, higher participation implies that there are more imports which
are then used as inputs for exports. Indeed, when domestic firms increase their GVC
participation, they achieve a gain in competitiveness since they substitute less expen-
sive imported intermediate goods for those produced domestically. However, if we
look at the current account, we should consider that even if exports are increasing,
imports are also rising with higher participation. The relationship between GVC
participation and the current account is, therefore, ambiguous.6 From an empirical
viewpoint, by relying on a sample of 26 countries and considering the IMF’s Exter-
nal Balance Assessment (EBA) model, Brumm et al. (2019) show that stronger GVC
participation is associated with larger current account balances. Secondly, in addi-
tion to the decomposition between exports and imports, current account balances are
determined by saving and investment decisions (see Chinn and Prasad 2003). As a
response to competitiveness and income gains, investment is likely to be triggered,
stimulating, in turn, the inflow (supply) of foreign capital in support of this new type
of investment. These imports of capital goods are recorded as increases in the cur-
rent account deficit.

Our paper departs from Brumm et al. (2019)—which is the closest article to
ours—in several aspects. First, we put together data covering 57 countries, providing

5 However, Brumm et al. (2019) present empirical evidence that increased forward participation—i.e.,
rising the domestic value-added contained in inputs used to produce exports in the destination country—
can also improve the current account balances, even though the impacts are quite weaker and operate
through other channels than for backward participation.

6 Contrary to Brumm et al. (2019), Haltmaier (2005) shows that changes in GVC position are signifi-
cantly negatively related to changes in a country’s current account balance.

@ Springer



68 A. Lépez-Villavicencio, V. Mignon

a larger data set than previous studies linking the current account and GVCs. Sec-
ond, we rely on several empirical specifications to ensure the robustness of our
results. In particular, while Haltmaier (2005) and Brumm et al. (2019) deal with
static representations, we additionally consider a dynamic specification to account
for the persistence of imbalances. Allowing for such inertia in our framework is
of primary interest as persistence of disequilibria in several countries—especially
industrial—has become a key issue.” Third, we disaggregate our indicator of back-
ward linkages to explore sectoral differences; the effect of importing foreign inputs
being not necessarily homogeneous among the different sectors in the economy.
In particular, distinguishing goods and services seem to be interesting, due to the
evolving role of services in GVCs. Although, at the origin, GVCs were mainly con-
cerned with goods, services are today increasingly disaggregated and traded as sepa-
rate tasks—typical examples being back-office and data processing services. Due to
this increased GVC-related trade in services, one may expect to find similar results
regarding the link between involvement in GVC and current account position for
both goods and services. Finally, we complement our investigation by paying par-
ticular attention to the impacts of GVC participation on the dynamics of (i) imports
of intermediate and final goods and services and (ii) exports, which are key elements
in the hypothesized mechanism that underlies the sign of the impact exerted by GVC
participation on the current account balance. This is particularly important since
a positive effect is expected if and only if the trade balance effects of the result-
ing competitiveness gain from producing domestically is higher than the increase
in imports of intermediates. Moreover, the rise in domestic production due to this
competitiveness gain may bring about further increases in imports of final and inter-
mediate goods, not necessarily related to GVC participation.

Our results show that backward GVC participation tends to deteriorate the cur-
rent account position. This negative effect is stronger for services than for manufac-
tured goods, although being significant in both cases. We further show that, whereas
backward linkages in supply chains boost exports, the increase in imports of inter-
mediates more than offsets the trade balance effects. Importantly also, we provide
evidence that higher backward linkages lead to further increases in imports of final
and intermediate goods, particularly capital and mixed end-use, not associated with
GVC participation.

The rest of the paper is organized as follows. Section 2 describes the sample and
data, and provides some brief stylized facts. Section 3 displays our main estimation
results regarding the effect of GVCs on current account balances. It also provides
some robustness checks related to (i) the sectoral level, (ii) the framework retained
for modeling the current account dynamics, (iii) the subsets of countries and control
variables, as well as an in-depth analysis of the effects of backward participation on
imports, exports, and the trade balance. Section 4 concludes the paper.

7 See, e.g., Aizenman (2010), Gnimassoun and Mignon (2015) and the references therein.
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2 Data and estimation issues
2.1 Estimation strategy

We estimate the following reduced-form model for countries’ current account
balances:

CA,,=a;+6CA;, |+ pZ;, + yBackwardi’, +&;, (1)

where CA,, is the current account to GDP ratio of country i in year 1, Z; , is a set of
current account economic determinants, Backward,, is a measure of backward par-
ticipation in global value chains, and a; represents country-specific factors.

Equation (1) constitutes our benchmark equation. The justification for includ-
ing the lagged value of the current account among the regressors is straightforward.
From the empirical literature, a stylized fact indeed emerges: current account bal-
ances seem to be highly persistent. From a theoretical perspective, the inclusion
of the lagged current account can be justified if consumers exhibit habit formation
(see Gruber 2004; Gruber and Kamin 2007): habit formation affects the current
account response to an income shock by slowing the adjustment of consumption to
the shock. Indeed, in the standard intertemporal current account (ICA) models, as
introduced by Sachs (1983), assuming a rate of time preference equal to the interest
rate, consumption is set equal to permanent income and the current account is com-
pletely determined by deviations between current income and permanent income.
With habit formation, however, the slow adjustment of consumption to a shock cre-
ates a temporary gap between consumption and permanent income that affects the
current account in addition to any difference between current income and perma-
nent income. Therefore, sluggishness is introduced into the consumption adjustment
process that follows income shocks. As the current account represents net saving
decisions and is thus complementary to consumption decisions, the current account
inherits the sluggishness of consumption changes, which are due to habit formation
(e.g., Gruber 2004; Gruber and Kamin 2007). Many empirical studies then claim
that the lagged current account captures essential dynamics and inertial proper-
ties.® Moreover, adding country-specific intercepts and a dynamic term permits (i)
to reduce the large residuals that EBA regressions generally deliver, and (ii) to lower
the unexplained share of current account fluctuations. Turning to methodological
considerations, given the presence of the lagged endogenous variable, we estimate
Eq. (1) with dynamic panel techniques (the two-step GMM procedure).’

For the sake of completeness and comparison purposes, we also estimate a
set of static models with and without fixed effects. Indeed, Phillips et al. (2013)
argue that including the lagged endogenous variable (i.e., the current account to
GDP ratio) among the regressors would amount to adding a quasi-fixed effect to

8 See, for instance, Augusto et al. (2002), Chinn and Prasad (2003), Moral-Benito and Roehn (2016),
and Fratzscher et al. (2004) among many others.
° We include up to 6 lagged values of the current account as instruments.
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Table 1 List of countries

Advanced CEE Latin America Emerging Asia Africa
Australia Bulgaria Argentina Cambodia Morocco
Austria Croatia Brazil China South Africa
Belgium Czech Rep. Chile India Tunisia
Canada Estonia Colombia Indonesia

Cyprus Hungary Costa Rica Korea

Denmark Latvia Mexico Malaysia

Finland Lithuania Peru Philippines

France Poland Thailand

Germany Romania Vietnam

Greece Slovakia

Iceland Slovenia

Ireland

Israel

Italy

Japan

Malta

Netherlands

New Zealand

Norway

Portugal

Russia

Spain

Sweden

Switzerland

Turkey

United Kingdom
United States

This table reports the list of countries. CEE: Central and Eastern European countries

the estimates, opening up a key interpretative/normative issue related to having
the current account in a given year being explained by its previous year value.
In that case, the lagged current account regressor “could end up picking up the
effects of sustained distortions that are otherwise not captured by the regres-
sion”. Phillips et al. (2013) also propose that country-specific fixed effects do
not provide an economic explanation of observed current accounts and might
gather the uncaptured impacts of sustained distortions on the current account.
Therefore, they recommend the use of the pooled generalized least squares
(GLS) method with a panel-AR(1) correction to deal with autocorrelation.
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2.2 Sample and control variables

We consider a panel of 57 countries including both advanced and emerging econo-
mies, listed in Table 1. Data are annual and cover the period from 1995 to 2011.
Given the available data on input—output linkages, our panel then provides a large
data set that can be used in empirical work on the current account and GVCs.'’

As stated in Eq. (1), our dependent variable is the current account to GDP ratio,
extracted from the WEO (World Economic Outlook) database of the IMF. Turning
to the choice of control variables, we fall into the strand of the literature on current-
account medium-term determinants,'! and consider variables related to economic
growth, fiscal balance, price competitiveness, demographics, and net foreign assets.
More specifically, we control for the following traditional fundamentals: (i) the rela-
tive GDP series, defined as the difference between the growth rate of trading-part-
ners’ and domestic GDP for each country, extracted from the EQCHANGE database
provided by CEPII, (ii) the real effective exchange rate (REER), expressed in loga-
rithm and defined such that an increase denotes a currency appreciation, taken from
the EQCHANGE database,'? (iii) the (relative) fiscal position, expressed as a per-
cent of GDP, issued from WEQ, (iv) the initial net foreign asset (NFA) position as a
percent of GDP, taken from Lane and Milesi-Ferretti’s database, and (v) the depend-
ency ratio, extracted from WDI (World Development Indicators, World Bank).

2.3 Indicators of global value chain participation

Measuring GVCs is far from being a simple task due to the fragmentation of produc-
tion across several countries. While trade data have been widely used to measure
GVCs, " this raises important concerns. The most obvious drawback is that trade
data are expressed in gross terms, meaning that the value of intermediate inputs
traded along the supply chain is accounted for several times, distorting the measure.
As recalled by De Backer et al. (2018) the key progress in terms of GVC measure-
ment has come from the construction of multi-country input—output tables linking
national input—output tables using bilateral trade flows. Those tables allow to quan-
tify the contributions of the various production stages within the global supply chain

10 The time span is guided by data availability issues regarding GVC measures (see Sect. 2.3).

1 See Augusto et al. (2002), Chinn and Prasad (2003), Gruber and Kamin (2007), Ca’Zorzi et al.
(2012), Lane and Milesi-Ferretti (2012), and Cheung et al. (2013) among others.

12 Note that we include the REER in the control variables as, from a theoretical viewpoint, it is a widely
accepted view that shifts in the real exchange rate cause changes in the current account. This link is
indeed acknowledged in various strands of the international macroeconomics literature, such as tradi-
tional approaches (e.g., Dornbusch 1976), new open economy macroeconomics literature (e.g., Obstfeld
and Rogoff 1995, 2005), and Optimum Currency Areas theory (e.g., Mundell 1961). The introduction of
the REER in the control variables permits to capture relative price effects, and the expenditure switch-
ing effect that is the main channel through which shifts in REER cause current account variations (see
Sect. 3.1). However, as the REER is not included among the regressors in the IMF’s EBA model, we will
also further exclude this variable in the robustness analysis.

13 See, for instance, Feenstra and Hanson (1996), as well as Jodo and Sénia (2014) and Haltmaier (2005)
for a survey.
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in the final product value. In this paper, we rely on the international inter-country
input—output (ICIO) table provided by OECD that contains data for all countries of
our sample over the 1995-2011 period, and on the accompanying OECD Trade in
Value Added (TiVA) database recording figures on the role of the countries in GVCs
through time.'*

Following Koopman et al. (2010), country i’s backward participation in GVC for
sector k is defined as follows:

By
Backward,; = — )
Xii
where B,; denotes backward participation, which is a scalar measuring the import
content of exports, and X,; is country i’s gross exports. We are particularly interested
in backward participation since our main concern is to investigate whether increas-
ing imported intermediate inputs in production improves the competitiveness of
home exports and, in turn, the current account. All the data are extracted from TiVA
database. '

2.4 Some brief stylized facts

As a first illustration, Fig. 1 displays the evolution of our measure of backward par-
ticipation (in absolute value) aggregated over the all 57 countries over the whole
period. This figure confirms the widespread view according to which participation
in GVC has followed an increasing trend since 1995 (see, e.g., Daudin et al. 2011;
Johnson and Noguera 2017; and Brumm et al. 2019). Specifically, backward par-
ticipation exhibits an upward trend between 1995 and 2007, before experiencing a
sharp decline during the world financial crisis and tends to recover an increasing
dynamics after the collapse.

More in detail, at the disaggregated level, Figure Al in the online Appendix
shows the relative backward participation in GVC of each country of our panel at
the beginning (1995) and the end (2011) of the sample. Clearly, emerging European
countries tend to display high participation rates throughout the period under study.

14 Note that other databases are available, such as Eora (UNCTAD) and WIOD (European Commission).
The Eora global supply chain database consists of a multi-region input—output table covering a large
set of economies, but its simplified version Eora26 should be used for analyses requiring comparisons
across countries—due to the mixed structures of individual countries’ tables. WIOD (World Input—Out-
put Database) also provides interesting data, but it covers a reduced set of 43 economies. Other multi-
region input—output databases exist, such as the EU-based consortium EXIOBASE, the Asian Develop-
ment Bank Multi-Region Input—Output Database, GTAP (Global Trade Analysis Project), or the South
American Input—Output table (ECLAC); for a comparative analysis of GVC databases, see Tukker and
Dietzenbacher (2013) and Casella et al. (2019). In the present paper, we privileged OECD databases as
they cover a large set of economies, and are based on a compilation of statistics which are harmonized
across countries—facilitating cross-country comparisons. Besides, the TiVA database accounts for the
difference between domestic and foreign inputs (i.e., added value), focuses on industrial activity rather
than on products, and uses the ICIO table that clearly measures the origin and value of intermediate
goods.

15 Note that participation in GVC is expressed in relative terms, i.e., with respect to other countries.
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1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

o= Backward

Fig. 1 Evolution of averaged (absolute value) backward participation in GVC over the 1995-2011
period. Note Authors’ calculations based on data extracted from TiVA database

More generally, participation rates are globally higher for emerging economies than
for advanced countries. Asian emerging economies exhibit quite important partici-
pation rates, especially Korea, Malaysia, Thailand, Cambodia, and Vietnam in 2011.
Latin American countries—such as Argentina, Brazil, Chile, Colombia, and Peru—
appear to be much less engaged in GVCs.

Various regional characteristics can explain these patterns. Consider first the
case of Europe. As recalled by Pomfret and Sourdin (2018), GVCs have emerged in
response to price signals within an integrated market that imposes no rules of origin
and other constraints on intra-EU trade. After the adoption of the euro in 1999 by
eleven countries followed by Greece in 2001, various Central and Eastern European
(CEE) countries have since joined the eurozone. With this enlargement, the most
advanced new members—generally characterized by quite low wage costs and rela-
tively good human capital—easily took part in GVCs. This is, in particular, the case
for the Czech Republic, Hungary and Poland, as well as East Germany. The less-
developed new eurozone members have also been quickly engaged in GVCs due to
their lower trade costs and the absence of currency risk. Overall, fragmentation of
production in Europe has been encouraged by the integration of countries exhibiting
huge differences in factor prices, explaining the high levels of GVC participation
observed for emerging European countries. For some of them—such as Hungary,
Slovakia, the Czech Republic, and Poland to name a few—the level of backward
participation has even increased through time, although they already displayed rela-
tive high levels in 1995.

Turning to the Asian economies, their participation in GVCs should be linked to the
aim of (i) facilitating trade through various agreements, and (ii) using supply chains
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to increase competitiveness. In particular, as emphasized by Pomfret (2011), the main
explanation of the existence of several trade agreements in East Asia after 2000 lies in
the efforts made to remove obstacles, such as reducing trade costs, to GVCs. As a cor-
ollary of these important regional supply chains, particularly in Europe and East Asia,
countries belonging to other regions such as Latin America or Africa are much less
engaged in GVCs. Among the various explanations that have been provided, poor con-
ditions for doing business and high trade costs appear to play a major role (see, e.g.,
Kowalski et al. 2015).

Japan, the United States, and Australia display the lowest participation rates among
the group of advanced economies—the latter being typically involved in GVCs at the
design or marketing stage. Overall, it appears that high levels of backward participation
rates are mostly observed for quite small countries. This may be explained (i) obviously
by the fact that, other things being equal, the size of their domestic markets relative to
foreign markets (for both final and intermediate goods) is smaller than in larger econo-
mies, but also (ii) by a weak diversification of the production sector of these econo-
mies, justifying a high share of imported inputs in gross exports.

Although the previous observations are globally in line with Brumm et al. (2019),
some noticeable differences can be highlighted, due to the use of a broader country
coverage in our sample. For instance, the United States is the second country (behind
Russia) the less engaged in GVCs in Brumm et al. (2019), while it is ranked 9th in our
sample (Russia being the 5th country the less involved in GVCs). This illustrates the
interest of relying on a wide sample of countries to have a more representative picture
of economies engaged in GVCs.

Finally, as a first illustration regarding our relationship under investigation, Fig-
ure A3 in the online Appendix displays the scatter plot between participation in GVC
aggregated over all countries and the current account imbalances (in absolute value).
As shown, both series tend to be linked, as it is confirmed by Figure A4 (online Appen-
dix). Indeed, the series exhibit a similar global trend, at least up until the end of the
2000s, suggesting the existence of a potential relationship between participation in
value chains and global imbalances. Comparing Figures Al and A2 and calculating
some basic correlations tend to show that the correlation between countries which are
engaged in GVCs and current account imbalances (in absolute value) is positive in
1995, while for countries characterized by a negative participation measure, the corre-
lation is almost null. The opposite is observed in 2011. Indeed, in 2011, while the cor-
relation between economies which participate in GVCs and current account imbalances
is close to zero, it is positive for countries that are weakly engaged in GVCs. When the
sign of current account balances is accounted for, the correlation coefficient between
both series is found to be negative for countries involved in GVCs, while it is posi-
tive for the other economies. These findings suggest that participation in GVC tends to
reduce current account balances.
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3 Results and robustness checks

To investigate the link between GVC participation and the current account, we first
estimate different empirical specifications at the aggregated, country level. Then, we
explore if the results hold (i) for all the sectors in the economy, (ii) when relying on
the IMF’s EBA model, and (iii) when we include or exclude some control variables
and for different subsets of countries.'® We finally provide a possible explanation
to our results by looking in-depth at the effects of backward linkages on exports,
imports, and the trade balance.

3.1 Results at the aggregated level: benchmark specification

Table 2 reports different estimated regressions based on the empirical model in
Eq. (1). We first consider a parsimonious specification, in which the current account
balance as a percent of GDP is regressed only on the GVC indicator (columns (1),
(3), (5) and (7)). Alternatively, we also include the following control variables: the
change in the real effective exchange rate (Growth REER), the difference between
the growth rate of trading-partners’ and domestic GDP for each country (RGDP),
the fiscal balance (as a percent of GDP), the initial net foreign asset position (NFA,
in percent of GDP), and the dependency ratio. The table presents different specifica-
tions to ensure the robustness of our results: pooled OLS, fixed effects, pooled GLS
with AR(1) correction, and dynamic GMM."”

Even though there are some differences among the estimated coefficients of the
various models presented, in all the specifications, an exchange rate appreciation
tends to deteriorate the current account, reflecting the usual expenditure-switching
effect: changes in international prices increase exports while shifting the compo-
sition of domestic consumption and investment away from foreign goods toward
domestic goods on the demand side, as well as driving resources from the non-
tradable to the domestic tradable sector on the supply side. The lagged stock of net
foreign assets is also found to be significant and negatively signed for most speci-
fications, indicating that countries with larger NFA positions tend to exhibit lower
current account balances. This is in sharp contrast with the positive link expected
from the standard open economy macroeconomic theory. However, a negative sign
could also be obtained since countries with large NFA positions are able to run
long-lasting trade deficits while remaining solvent. This situation translates into a
negative relationship between NFA and the current account position. Moreover, this
result is in line with the IMF’s EBA view according to which large debtor coun-
tries need to adjust their stock positions by running higher current account balances.

16 All the results corresponding to the robustness analysis are reported in the tables in the online Appen-
dix (see Tables B1, B2 and B3).

17 The lagged value of the current account is introduced to account for some persistence in imbalances.
In this case, we use the two-step dynamic GMM estimation procedure and perform the Sargan, J-stat test
for the validity of instruments, as well as the AR(2) test for the absence of serial autocorrelation of order
2. As shown in Table 2 the models are correctly specified.
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Focusing on the dynamic GMM estimates (columns (7)—(8)), RGDP is found to be
only weakly significant. This result reflects the fact that while some countries are at
early stages of development (see, e.g., Freund 2005) with a corresponding negative
impact on the current account, others have clearly reached high levels of develop-
ment with an associated positive effect on the current account balance—thus weak-
ening the global negative effect of RGDP on the current account. Most importantly,
we find substantial persistence in the current account dynamics, highlighting the
interest of adding the lagged endogenous variable to the usual static representations.
The coefficient associated with the lagged current account amounts at around 0.5, in
line with the findings of the literature (see, e.g., Chinn and Prasad 2003). It captures
the partial adjustment of the current account and can be theoretically rationalized by
habit formation in the behavior of private agents (Fratzscher et al. 2004).

Turning to our main variable of interest, backward participation is negatively
signed—in line with Haltmaier (2005)’s findings—implying that backward link-
ages in GVCs tend to reduce current account balances. Importantly, our findings are
robust to the choice of the specification showing that, other things being equal, a
country’s current account balance will deteriorate if it imports intermediate products
to be used in its exports. The estimated coefficients range from — 0.04 in the pooled
OLS model (column (2)) to — 0.39 in the case of the GLS specification (column
(6)). To gauge the magnitude of the contribution of each factor to current account
fluctuations, column (9) of Table 2 displays the coefficients from the GMM regres-
sion on the standardized regressors (zero mean and unit variance). The reported esti-
mates can thus be interpreted as the current account effect of an increase of one
standard deviation (SD) in each of the covariates. As shown, a one SD increase in
the backward participation relative to other countries is associated with a reduction
of 0.64 SDs in the current account.

3.2 Robustness checks

3.2.1 Sector-specific measures of GVC participation: distinguishing
between manufactured goods and services

A major concern when dealing with production fragmentation is how the effects
uncovered via the sector-level specification add up to country-level current accounts.
Under this perspective, a first distinction can be made between manufactured goods
and services backward participation. Indeed, even if the production of goods remains
a core activity in GVCs, much value creation now involves services. Services, such
as design, commercialization, finance, transport, and telecommunications are used
extensively as inputs to produce manufactured and resource exports. Other services,
such as marketing and distribution, account for a relatively large share of the final
value of manufactured goods. Accordingly, one may expect that there are gains in
competitiveness that translate into higher current account positions when a country
has downstream participation in services.
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As shown in Table B1 in the online Appendix, our previous conclusions remain
valid when considering sector-specific measures of backward participation.'®
Indeed, both GVC participation in manufactured goods and services are negatively
signed, meaning that increasing participation reduces current account positions.
More in detail, our results show that the negative impact of GVC participation on
the current account is higher for services than for goods. As stated above, although
a very large number of goods are produced internationally, an increasing amount of
services—in particular those that were previously supplied within companies—have
been outsourced and off-shored. Services are thus an integral part of GVCs and are
more and more concerned by the fragmentation of production. This is especially
the case for business services, such as computer services, legal, accounting, man-
agement consulting, etc. While being concentrated in high-income countries, the
market for business services has become global with the involvement of developing
and emerging countries—such as India—where the skills and talents are cheaper.
Financial services, such as banking and insurance activities, are also concerned
by this increasing participation of countries in GVCs although it mainly concerns
developed economies. Overall, our results show that the growing participation in
services’ GVCs negatively affects the current account position, confirming the find-
ings obtained at the aggregated level.

Turning to manufactured goods, the negative link between backward participa-
tion in GVCs and current account position is also evidenced although there is some
heterogeneity across products. The sectors which are particularly concerned—such
as (i) food products and tobacco, (ii) basic metals, and (iii) electrical and optical
equipment—are among those for which the index of fragmentation is the highest,
i.e., with relative long GVCs (De Backer and Miroudot 2013).

On the whole, our previous findings are corroborated as a negative link between
backward linkages and current position is observed for both manufactured goods
and services.

3.2.2 Alternative framework: the IMF’'s EBA model

Let us now assess whether our main result—namely the negative relationship
between GVC participation and current account position—remains valid when con-
sidering an alternative modeling framework. To this end, we rely on the External
Balance Assessment (EBA) methodology, which is a widely used tool for assessing

'8 To save space, Table B1 only presents the estimated coefficients of interest. The models, however,
include all the control variables. To avoid any confusion, recall that our aim is to investigate the impact
of GVC participation in a given sector—either manufactured goods or services—on countries’ current
account balances, and not on sectoral balances. In other words, our level of interest for studying the
impact of participation in value chains is the national level, not the sectoral degree. We thus rely on
the same current account data as for the aggregated level analysis—the aggregate current account of a
country being the relevant variable for global imbalances. For the sake of completeness, note that for a
recent investigation of the contribution of sectoral balances (i.e., households, government, non-financial
corporations, and financial corporations) to the current account balance and of sectoral positions to the
net international investment position, the reader may refer to Allen (2019).
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the importance of different current account determinants in shaping external imbal-
ances across countries (see Phillips et al. 2013). In this section, we follow Brumm
et al. (2019) and estimate the baseline EBA model. Before proceeding, it is impor-
tant to mention that the typical EBA regression contains a broad set of variables that
can explain the current account: fundamental non-policy-related determinants (such
as productivity, expected GDP growth, demographic factors), financial determinants
(countries’ reserve currency status, global financial market conditions), cyclical
factors (such as the output gap), and policy-related variables (like the cyclically-
adjusted fiscal balance and the level of public expenditure in health). From the 23
variables included in the 2018 EBA exercise, we retain the 21 variables that are not
instrumented, and extend the model with our indicator for backward participation. '’
As in our previous estimated specifications, in addition to the original EBA-type
regressions, we allow for country-specific intercepts.

Table B2 in the online Appendix presents the estimated coefficients of the dif-
ferent models. Although we do not aim at giving a full description of the results,
let us just provide some brief comments regarding the main findings focusing on
the dynamic GMM estimates (column (4)). Starting with cyclical factors, the output
gap is negatively signed, as expected. Indeed, weak demand—illustrated by negative
output gap—tends to lower investment and stimulates saving. An increase in the out-
put gap of 1% reduces the current account by around 0.24 percentage point of GDP.
The commodity terms of trade gap (interacted) has also the expected positive sign.
Actually, changes in commodity terms of trade positively affect the current account
as the corresponding temporary income gains are usually associated with higher
saving. Turning to macroeconomic fundamentals, the expected real GDP growth is
negatively signed as anticipating higher growth tends to boost investment and con-
sumption, and lower saving—provided that households aim at smoothing consump-
tion. Regarding policy variables, global risk aversion (captured by the VIX variable
interacted with current account openness) tends to increase precautionary savings
and lower investment in most countries, explaining the positive sign obtained for
this variable.

Finally, turning to our variable of interest, we show that our previous findings are
robust to the retained framework. Indeed, results in Table B2 confirm that stronger
backward GVC participation is associated with lower current account balances.

3.2.3 Different control variables and subsets of countries

Let us now briefly present the main results regarding the impact of GVC participa-
tion for slightly different specifications, in terms of control variables and subsets of
countries. In particular, regarding the list of regressors, (i) since the real exchange
rate is not included in the IMF’s EBA model, we exclude this variable from the set of
controls, and (ii) we include forward participation as a control variable to investigate

19 Note also that, in some cases, the EBA variables are expressed relative to a weighted average of
other countries’ values prevailing at the same time. For a full description of the EBA methodology and
description of the variables, the reader is referred to Phillips et al. (2013).
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whether it influences our results. Turning to the subsets of countries, we keep the
benchmark model and successively (i) exclude the CEE countries, which are very
small and hence have higher GVC participation, (ii) keep only advanced countries,
and (iii) present the results for emerging countries exclusively.

As shown in Table B3, our results are robust to the inclusion/exclusion of control
variables. In particular, the inclusion of forward participation—i.e., the domestic
value-added contained in intermediates exported to a first economy that re-exports
them—does not influence our findings. Indeed, only backward participation is sig-
nificant, even when controlled for forward participation, and makes a negative con-
tribution to current account balances. A country’s current account balance will not
benefit from higher GVC participation if its primary role is to export intermediates
for further processing in other countries, explaining the non-significance of forward
participation. Turning to the countries’ subsamples, our findings show that the coef-
ficient associated with GVC participation is always negatively signed, and is signifi-
cant at the 1% statistical level for two out of three panels, i.e., the subset excluding
CEE economies and the subsample of emerging countries. These results are consist-
ent with the stylized facts presented in Sect. 2.4 showing that advanced countries
tend to display lower participation rates than smaller economies, the latter being the
most involved in GVCs. Despite the interest of these results, it is worth mention-
ing that the relevant analysis should be done on the whole panel of countries as the
effect of GVC participation on current account balances should be assessed at the
global level. Overall, our findings confirm our main conclusion that backward par-
ticipation makes a negative contribution to the current account.

3.3 GVC participation: competitiveness gains and trade balance effects

The finding that backward participation is associated with a lower current account
level needs an in-depth analysis, as higher backward participation means (i) more
imported inputs, which mechanically causes a lower current account position, and
(i1) more exports, which increases the current account. A vast literature has empha-
sized the role played by imported inputs on firm productivity (see, e.g., Amiti and
Konings 2007; Topalova and Khandelwal 2011; Halpern et al. 2015), whereas other
studies have highlighted the positive link between imported intermediate inputs and
export scope and performance at the firm level through, for instance, better comple-
mentarity of inputs, transfer of technology and/or decreased price index (see, e.g.,
Bas and Strauss-Kahn 2014; Feng et al. 2016). As the competitiveness of a country’s
exports may depend on imported inputs, a positive impact of backward linkages on
the current account is expected. However, a next step to understand the channels
through which GVC participation may affect the current account is to investigate the
other side, namely, the imports’ side and, in general, the overall impact on the trade
balance.

To this end, we aim at assessing whether (i) the increase in imports of interme-
diates may more than offset the trade balance effects of the resulting competitive-
ness gains of domestic products, and/or (ii) the rise in domestic production due to
these competitiveness gains brings about further increases in imports of final and
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intermediate goods, not necessarily related to GVC participation. To address this
issue, we explicitly examine how the evolution of backward GVC participation
affects the growth rate of exports, imports, and the trade balance at current prices.
Regarding imports, we distinguish intermediate and final goods. Final goods are
then decomposed into capital, consumption, and mixed end-use goods.20

Our empirical analysis is based on the conventional elasticity approach to the bal-
ance of payment adjustment enriched by our GVC participation indicator. In particu-
lar, we specify the short-run relationships characterizing export and import func-
tions respectively as follows:

AX;, =ay; + ﬁlA(Yi’;) + B A(InREER; ) + B3A(GVC; ) + ¢;, 3)

and
AM;; = ay; + 6, A(Y;,) + 6,A(InREER,; ) + 6;A(GVC, ) + €, 4)

In Egs. (3) and (4), exports and imports, denoted X and M respectively, are deter-
mined by the real exchange rate and real world (Y*) or domestic (¥) income as prox-
ies for demand shifters. Note that imports are total imports, i.e., imports of inter-
mediate goods and imports of final goods (capital, consumption and final goods).
Data on exports and total imports are extracted from WDI. Data on consumption,
intermediate, capital, and mixed end-used goods were obtained from the OECD
Bilateral Trade in Goods by Industry and End-use database. We consider the annual
growth rate of current exports and imports of goods and services (current US dol-
lars). Exports and imports of goods and services represent the value of all goods and
other market services provided to or from the rest of the world, respectively.

The measurement of these variables deserves some comments regarding their
content in terms of domestic and foreign value-added embodied in trade flows.
As clearly explained in IMF (2015), exports include both exports produced within
GVCs and non-GVC-related exports. The former, i.e., GVC-related exports, com-
prise domestic-value-added and foreign-value-added components, which are,
in turn, further used as inputs into the next stage of the supply chain. Turning to
non-GVC-related exports, they mainly consist of domestic value-added. As a con-
sequence, both domestic and foreign value-added are embodied in gross exports.
Regarding imports, they also contain GVC-related and non GVC-related imports—
the former being equivalent to the foreign value-added component of GVC-related
exports. Given that foreign value-added in GVC-related exports is embodied in both
imports and exports, the size of the trade balance is not affected.?!

The reduced form of the domestic trade balance is given by:

20 Mixed end-use goods complement the three major categories of capital, consumption and interme-
diate goods and include personal computers, passenger cars, personal phones, packed medicines and
precious goods, allowing to distinguish several consumer-oriented final goods that can be consumed by
households, private industries or public sectors.

2l For a detailed discussion on the challenges raised by GVCs in measuring various variables such as
exports, imports, trade balance, exchange rates, etc., see IMF (2015) and Choi et al. (2019).
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Table 3 GVC and the growth in exports, imports, and the trade balance

Exports Imports Trade balance
Total Total Cons. goods Int. goods Capital ~ Mixed
Coeft. Coeff. Coeft. Coeff. Coeft. Coeft.
(SD) (SD) (SD) (SD) (SD) (SD) (SD)
M ) 3 ) ) (6) @)
Real exchange — 0.087#%* (0.374%%% (.9]18sx:x 0.624sex3%  0.835s%  1.209s%xx  — 0.108%**
rate (0.028) (0.050)  (0.066) (0.076) (0.100)  (0.107)  (0.013)
Domestic - 0.539%** (.397%#** 0.569s#%  0.814%#% 0.601%xx — 0.029%
depﬂand - (0.060)  (0.079) (0.092) (0.121) ~ (0.129)  (0.015)
shifter
World demand  3.111%**  — - - - - — 0.268***
shifter (0.130) _ _ _ - - (0.059)
Backward 0.585%***  1,264%** (.910%** 2.574%*%  2577+** 1,638 — (.407%**
GVC (0.124)  (0.216)  (0.284) 0.331)  (0.434)  (0.461)  (0.057)
N. of observa- 907 912 795 912 899 899 880
tions
N. of countries 57 57 57 57 57 57 57

(a) This table reports the fixed effects estimated coefficients from Egs. (3), (4) and (5); (b) Correspond-
ing standard errors are given in parentheses; (c) */**/***Significance at the 90/95/99% confidence level,
respectively

Bold values indicate main variable of interest, i.e., backward participation

ATB;, = a3; + v A(Y; ) + yzA(YZ‘t) + 73A(RREER; ) + v,A(GVC; ) + €, (5)

Hence, we expect real foreign income and real exchange rate to be positively related
to the trade balance, whereas a negative sign should be associated with domestic
income.

As seen in Table 3, the variables are correctly signed: the impact of income
growth is positive, driving exports and imports upwards, and the exchange rate
appreciation has a detrimental (resp. positive) effect on exports (resp. imports), as
expected. Not surprisingly, the results presented in Table 3 show that exports and
imports are positively related to higher GVC participation. Importantly, stronger
backward linkages not only increase imported inputs but they also trigger higher
imports of consumer, capital, and mixed end-use goods. Note particularly that
the increase in capital goods from higher participation in GVCs is as high as the
increase in inputs. This may probably result from income increasing as exports grow
with higher participation in GVCs. The rise in imports of intermediates and final
goods and services more than offsets the trade balance effects of the resulting com-
petitiveness gain of domestic products.

Comparing results in Tables 2 and 3 suggests that the negative effect of GVC par-
ticipation on current account balances comes from the increasing value of imports
from countries involved in GVCs—that mitigate what would be the positive impact
on exports. It is worth mentioning that when countries increase their production
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fragmentation, the rise in imports is not offset by a commensurate increase in
exports. Moreover, countries seem to create a dependency on imported capital
goods. Therefore, higher backward GVC participation is not translated into a higher
current account balance.

4 Concluding remarks

According to a widespread view, embedding in international networks of production
enhances the export competitiveness of countries by providing access to cheaper,
more differentiated, and better quality inputs. Within this context, we investigate
whether, by improving competitiveness, the increase in GVC participation impacts
the current account balances.

Relying on a large panel of 57 countries, we show that there is no substantial
gain from trade through access to new imported inputs. On the contrary, we find
evidence that backward participation makes a negative contribution to current
account balances: a rise in backward GVC participation of a country relative to other
countries—i.e., if the country imports intermediate goods for further producing its
exports—deteriorates its current account position. Our findings remain valid for
both manufactured goods and services—while the effect being higher for the latter.
Finally, we present evidence that whereas higher GVC participation boosts exports,
the rise in imports—both of intermediate and final goods—in the country involved
in supply chains explains the negative effect of GVC participation on current
account balances. Moreover, countries seem to create a dependency on imported
capital goods as they increase their participation in GVCs.

By contributing to a better understanding of GVCs, our findings have important
policy implications. Specifically, better identification of countries’ characteristics in
terms of domestic value-added content of gross exports together with a better under-
standing of where countries are positioned (upstream or downstream) along the
global supply chain will help in studying international linkages and designing trade
policies. In particular, such a better knowledge will help in examining the effects of
GVCs on the international transmission of shocks, the evolution of trade imbalances,
specialization patterns, and the role of protectionist measures such as trade barriers.

Regarding specialization patterns, it is worth mentioning that GVCs have deeply
impacted trade theory. As a simple illustration, whereas standard models of inter-
national trade based on comparative advantages mostly deal with final goods, the
rising international production fragmentation process renders necessary to define
specialization patterns at a more disaggregated level, i.e., at a particular stage in the
global supply chain. Similarly, international fragmentation has obviously important
implications for the distributive effects of trade. More generally, GVCs start to be
accounted for by policy-makers in the design of trade policies. As emphasized by De
Backer et al. (2018) among others, several policies—including trade policies, export
and investment promotion policies, and industrial policies—have recently been re-
defined in terms of participation in GVCs. Among the main implications of GVCs
from a trade policy viewpoint, fragmentation of production across various countries
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tends to raise the cost of tariff and non-tariff trade barriers due to the high number of
border crossing during the production stages.

In sum, a better understanding of GVCs to which the present paper contributes
will help in determining the actual costs of specific trade policies as well as in
assessing the sensitivity of economies to protectionist measures. Overall, the inter-
national fragmentation of production together with the increasing role of GVCs have
profoundly modified the configuration of international trade, requiring a re-think-
ing of standard international trade theories. Furthermore, given the link we found
between GVCs and current-account positions, policies aiming at narrowing global
imbalances should account for the participation of countries in supply chains.
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