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From macro to micro and macro back: macroeconomic trade
elasticities in a developing economy

A long tradition in economic theory has seen the real exchange rate (RER) as a
key determinant of trade performance. Several empirical studies, however, have
found low estimates of macro trade elasticities and, as a result, questioned this
argument. In this paper, we show that to understand and estimate the effect of
RER on trade performance, it is crucial to explore the existence of heterogeneous
responses of individual products to RER movements. Using trade data from Ar-
gentina, we employ the Mean Group method to estimate macro trade elastici-
ties by individual products disaggregated at four digits of the SITC; rev.2. We find
a wide range of heterogeneous responses of exports and imports to RER move-
ments at the individual product level. We find that the estimated RER-elastic-
ities in differentiated products and labor-intensive manufacturing goods are
substantially larger than those of primary and homogeneous products. Based
on the estimated elasticities at the product level, we obtain a “low” aggregate
RER-elasticity of exports when we weigh them by the country’s trade basket.
We show that this result is a consequence of Argentina’s economic structure,
a country whose exports are heavily specialized in primary and homogeneous
products. Our results are important because they help build a bridge between
two conflicting views in the RER-economic development literature. Even in coun-
tries with “low” aggregate macro RER-elasticities, the real exchange rate may
be an important variable for economic performance. An undervalued RER, for
instance, may facilitate economic growth by stimulating investment in activi-
ties producing more complex/differentiated goods in countries that specialize
in the production of primary and homogenous goods and, as a result, have
“low” trade elasticities. This seems to be the case of several countries in Latin
America, including Argentina.

De lo macro a lo micro y otra vez a la macro: elasticidades
macroeconomicas del comercio exterior en una economia en
desarrollo

Una larga tradicion en la teoria econdmica ha considerado al tipo de cambio
real (TCR) como un determinante clave del resultado de la balanza comercial.
Sin embargo, varios estudios empiricos han encontrado estimaciones bajas de
las elasticidades del comercio exterior a nivel agregado y, en consecuencia,
han cuestionado este argumento. En este trabajo, mostramos que para enten-
der y estimar el efecto del TCR sobre la balanza comercial es crucial explorar la
existencia de respuestas heterogéneas de los diferentes productos transables
respecto a los movimientos del TCR. Utilizando datos del comercio exterior de
Argentina a cuatro digitos de de desagregacién del CUCI; rev.2, estimamos las
elasticidades macroecondmicas del comercio exterior a través del método del
Mean Group, el cual permite heterogeneidad de respuesta entre productos en
las estimaciones. Encontramos una amplia gama de respuestas heterogéneas
de las exportaciones e importaciones a los movimientos del TCR a nivel de
producto. La elasticidad estimada del TCR en los productos diferenciados y
en los bienes manufactureros de uso intensivo de mano de obra es sustan-
cialmente mayor que la de los productos primarios y homogéneos. Partiendo
de las elasticidades estimadas a nivel de producto, obtenemos una “baja”
elasticidad-TCR agregada de las exportaciones cuando las ponderamos por la
canasta comercial de Argentina. Mostramos que este resultado es una conse-
cuencia de la estructura econémica del pais, debido a que las exportaciones
estdn fuertemente especializadas en productos primarios y homogéneos.
Consideramos estos resultados relevantes ya que permiten tender un puente
entre dos visiones contradictorias en la literatura sobre el desarrollo econd-
mico y el rol del TCR. Incluso en paises con “bajas” elasticidades agregadas,
el tipo de cambio real puede ser una variable importante para el desempe-
Ao econdmico de largo plazo. Un tipo de cambio real competitivo y estable,



por ejemplo, puede facilitar el crecimiento econémico al estimular la in-
version en actividades de produccién de bienes mas complejos/diferen-
ciados en paises que se especializan en la produccion de bienes primarios
y homogéneos y, por tanto, tienen “bajas” elasticidades agregadas. Este
parece ser el caso de varios paises de América Lating, entre ellos Argentina.

JEL CODE F43, F14, Ol

Acknowledgements

We would like to thank to Roberto Bisang, Juan Carlos Hallak, Andrés Lépez, Die-
go Friedheim, Priscila Ramos, Martin Trombetta, and Daniel Sotelsek for useful
comments; and to conference and seminar participants at the Universidad de
Buenos Aires, Asociacion Argentina de Economia Politica, and ECLAC for helpful
comments. We thank Troy Van Barter for the English proofreading and Jorge
Reparaz for his translation services. Responsibility for opinions and errors is the
authors’ alone.

This research did not receive any specific grant from funding agencies in the
public, commercial, or not-forprofit sectors.



10
13
14
14
17
19
20

23
25
26
27

29
31
52

Tabla de contenido

1. Introduction

2. Background, methodology, and statistical properties of the database

2.1 Elasticity pessimism and previous research on trade elasticities
in Argentina

2.2 Methodology and hypotheses

2.3 Database and statistical properties of the series

3. Results

3.1 Exports

3.2 Imports

3.3 Robustness of the results

4. From macro to micro: the impact of the macroeconomic variables
at the microeconomic level

4.1 The role of labor intensity in export and import REER-elasticities

5. Aggregate trade elasticities: back to macro

5.1 GDP-elasticities and balance-of-payments constrained?

5.2 Aggregate REER-elasticities: the missing link between pessimists
and optimists

6. Conclusions

Appendixes

References



SERIE DOCUMENTOS DE TRABAJO DEL IIEP N°74 | JULIO 2022 | ISSN 2451-5728

1 Introduction

Conventional macroeconomic models establish that exports and imports depend on the real exchange rate
(RER) and the domestic and foreign aggregate demand.! However, the empirical relevance of the real ex-
change rate has been questioned, giving rise to the famous term “elasticity pessimism” (Orcutt, 1950). This
concept received particular attention in the developing economies in which the main export products are
based on exploiting natural resources. The “pessimism” was not only based on empirical estimations but also
on theoretical grounds from several development economists. For example, the Presbisch-Singer hypothe-
sis about the secular deterioration of terms of trade assumed that exports of primary products and imports
of capital goods were mainly inelastic to exchange rate movements. Therefore, the real exchange rate was
considered an irrelevant variable for developing economies (Prebisch, 1950; Singer, 1950).

The “elasticity pessimism” hypothesis has gradually lost adherents as a growing body of empirical studies be-
gan to consistently show a positive correlation between real exchange rate levels and economic growth (Haus-
mann et al., 2007; Rodrik, 2008; Eichengreen, 2007; Frenkel et al., 2004).2 Moreover, the evidence suggests
that the correlation is more important in developing than developed economies (Rapetti et al., 2012). One of
the main theoretical hypotheses in this literature suggests that a higher real exchange rate level positively in-
fluences the profitability and rate of investment in modern tradable sectors and, through this channel, fosters
economic growth. Despite the evidence, skeptics persist. Many raise the following question: if the effect of
the real exchange rate on tradable sector growth is relevant, why do we get “low” macro RER-elasticities in
empirical work?3

In this paper, we provide empirical evidence to help build a bridge between these two conflicting views. We
argue that the estimations of aggregate macroeconomic trade elasticities may hide significant heterogeneity in
the response of individual products to the real exchange rate.* Given the wide range of individual responses,
aggregate estimations of RER-elasticities are largely influenced by the composition of the export baskets.
Put differently, the estimation of aggregate macro trade elasticities is biased by the economic structures of
countries. Those that specialize in exports of homogenous (differentiated) products, which are less (more)
sensitive to RER movements, would likely get lower (higher) estimated aggregate RER-elasticities. Moreover,
this is also critical from an econometric viewpoint since several empirical works have already shown that
overlooking the existence of heterogeneous elasticities may bias the estimation of aggregate trade elasticities
(Pesaran, 2015; Imbs & Mejean, 2015).

This issue may be particularly relevant for developing economies that are exporters of natural resources. In
such countries, it is likely to find “low” aggregate RER-elasticities because primary commodities are mainly
insensitive to RER movements. However, such a finding should not necessarily lead to the conclusion that
the level of the RER is irrelevant for economic growth. Although neutral for the main bulk of existing exports,
the RER level may be highly relevant for potential exports. It could be the case that an undervalued RER may
stimulate investment in tradable activities like manufacturers producing differentiated goods or tradable ser-
vices, which are underdeveloped in a natural resource economy. As a result of such a strategy, the economy
may end up with a more diversified export basket —because of the expansion of more complex manufacturing
goods and services exports— and a higher aggregate RER-elasticity. If structural change and economic devel-
opment are driven by the expansion of these kinds of modern tradable activities —as argued by the literature
of the growth-enhancing effects of the RER— an undervalued RER may be a valuable instrument to promote

1we define the exchange rate as the domestic price of a foreign currency. Consequently, a rise (fall) in the nominal/real exchange
rate implies a nominal/real depreciation (appreciation) of the domestic currency. The RER is the relative price between tradables and
non-tradables. Given our definition, an undervalued level of the RER is one that is above its equilibrium level. We use competitive and
undervalued RER interchangeably throughout this article.

2Rapetti (2020) and Demir & Razmi (2021) are recent and thorough literature reviews. They found favorable evidence of a link between
stable and competitive real exchange rates and economic growth.

3Ribeiro et al. (2020) point out another reason why the economic growth and competitive real exchange rate literature might fail. They
argue in favor of a negative link between real exchange rate and income distribution, which harms economic growth.

4Macroeconomic trade elasticities refer to the elasticity of export and import to RER movements. It differs from the microeconomic
trade elasticities that capture the elasticity of exports and imports to their own price movements or tariff changes. Aggregate macroeco-
nomic trade elasticities weigh individual macro elasticities by country’s trade basket.
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growth even in countries with a “low” aggregate RER-elasticity like natural resource economies. This is not
trivial from an economic policy perspective. Finding incorrect evidence in favor of the “elasticity pessimism”
hypothesis could lead policymakers to dismiss the importance of the RER, favor overvaluation, and, conse-
quently, a primarization of the economic structure, with negative consequences for long-run growth (Corden,
1984; Hausmann et al., 2007; Rodrik, 2008; Cimoli et al., 2013; Rapetti et al., 2012; Bresser-Pereira et al.,
2014; Missio et al., 2015; Guzman et al., 2018).°

Argentina is a paradigmatic case of these economies, given the volatility of the exchange rate in the last 40
years, with more than 60% of exports concentrated in natural resources and derived products. A simple ex-
ample illustrates the econometric risk we run if we omit the structural heterogeneity in the calculation of
elasticities: suppose the main export products are insensitive to the real exchange rate — i.e., soybeans and
soybean oil —and a severe drought reduces their export volume and, then, put pressures on the exchange rate
value of the domestic currency relative to the US dollar (USD). In this case, we should expect to find a biased
aggregate estimate because of reverse causality. As a result, the coefficient estimated will not reflect the re-
ality of any of the export products and might even reverse the aggregate elasticity sign.® The disaggregated
calculation not only diminishes that risk but also discovers how the real exchange rate affects the rest of the
country’s tradable goods.

To explore this hypothesis, we estimate macroeconomic trade elasticities of both the real effective exchange
rate (REER) and aggregate income, considering the heterogeneity of the response of the different tradable
products. We use data from Argentina, which is an excellent example of the kind of economy we just de-
scribed. We perform regressions using a database composed of exports and imports at four digits of SITC
classification (revision 2), spanning from 1980 to 2015. We use the Mean Group (MG) estimator proposed
by Pesaran & Smith (1995) and Pesaran et al. (1999) since it allows for slope heterogeneity. The MG method
reports the simple average elasticity for the panel of products —based on the elasticity of each individual prod-
uct— and performs inference through the computation of their variance. This estimator has five advantages:
(a) it is robust to the existence of heterogeneity in the responses of the different products to movements in
the real exchange rate and aggregate demand; (b) it allows for the recovery of the heterogeneity in the re-
sponses, obtaining an individual estimate for each product exported and imported at a 4-digit disaggregation;
(c) it prevents the results from being determined by the performance of a few products subject to exogenous
shocks that simultaneously impact the result of the trade balance and the level of the real exchange rate (i.e.,
droughts); (d) the identification of the elasticities relies on the time-series dimension. This fact is vital since
the explanatory variables are — mainly — macroeconomic ones and, therefore, the cross-sectional dimension
is correlated between the different goods; (e) lastly, this method allows us to control for lagged variables and
estimate long-term relations.

We obtain six specific results that are worth highlighting: (a) the REER-elasticity for the (simple) average of
exports is 0.86 in the preferred estimation, while for imports, it reaches -1.04; (b) these elasticities vary con-
siderably across the over 500 products estimated both in exports and imports, going from values of around
-10 up to 10; (c) primary products and homogenous products are those that respond the least to the exchange
rate incentive while low- and medium-technology products, as well as differentiated products, show higher
REER- elasticity in exports and imports. Also, labor-intensive sectors respond more intensively to the REER in
exports and imports; (d) if we weigh individual elasticities by their share in Argentina’s trade basket, exports
accumulate a REER-elasticity of 0.3 and imports of -0.8. These results indicate that the trade balance would
improve by 1.1% in the face of a 1% depreciation of the RER, ceteris paribus the income level. However, (e)
if we weigh the REER-elasticities of exports by the share of each product in the worldwide trade basket, the
aggregate elasticity reaches 0.73, tripling the value reached when using the weights from Argentina’s trade
basket. This result shows that the lower REER-elasticity of Argentina’s aggregate exports is due to a com-
position effect explained by the country’s productive specialization in homogeneous and primary products.

5See also Libman et al. (2019) for new evidence about RER and investment surges relationship.

6Note that it would not even reflect the true elasticity of soybean exports as it would suffer from reverse causality bias. The drought
could lead to an aggregate elasticity estimated with a negative coefficient even though the actual elasticity of soybeans could be equal
to 0.
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Finally, (f) on the long-term GDP-elasticity side, exports and imports — weighted by their share in Argentina’s
trade basket — show similar elasticities (around 1.5).

Seen from a broader perspective, our results provide two main contributions. First, we show wide heterogene-
ity in the estimated macroeconomic trade elasticities. As previously mentioned, this result is important from
an econometric view, as it allows us to obtain better estimations of the trade elasticities at the country level,
avoiding inconsistent coefficients (Pesaran, 2015) and reducing the risk of heterogeneity bias recently found
in Imbs & Mejean (2015, 2017). Having accurate estimates of aggregate trade elasticities at the country level
is relevant because it allows us to evaluate the degree of adjustment that a real exchange rate depreciation
causes to the trade balance in the short run and, therefore, permits us to analyze the possibility that the RER
might be a variable that can smooth external shocks.

Second, the finding of heterogeneity of elasticities has another implication that is even more relevant from
the lens of a development economist, as discussed at the beginning of this introduction. By studying their
disaggregated behavior, we find that exports of differentiated products and labor-intensive manufacturing
goods tend to be more elastic to the level and stability of the exchange rate. Consequently, a configuration of
relative prices favorable to these activities could bias aggregate investment towards modern tradable sectors,
promoting structural change and economic growth. Thus, we provide evidence of a connection between RER
undervaluation and economic growth through the promotion of modern tradable activities.

Thus, our results help build a bridge between the two conflicting views on the role of the real exchange rate
in the macroeconomic performance discussed above. Low estimates of aggregate trade elasticities are not
the result of a weak effect of the real exchange rate on tradable activities but may be the consequence of
an economic structure which is biased towards RER-insensitive products. In many developing countries like
Argentina, primary and homogenous commodities are the main tradable goods produced domestically. Since
these activities are mainly insensitive to real exchange rate movements, low aggregate elasticities are the
expected result of the high weight of such activities in their productive structure. Consequently, the real ex-
change rate may be an imperfect —but not ineffective— instrument for macroeconomic adjustments, as it
does not foster exports substantially in the short term, and most of the adjustment occurs through imports.
However, low aggregate elasticities do not imply that the real exchange rate is neutral for growth. On the con-
trary, our findings show that a large proportion of differentiated products and labor-intensive manufacturing
goods are quite elastic to the level and stability of the real exchange rate, which helps explain the evidence
that favors a positive correlation between undervalued RER and economic growth. In short, low aggregate
macroeconomic trade elasticities in many countries like Argentina are not evidence to claim that the real
exchange rate is an ineffective instrument to promote economic growth, but rather that manufacturing and
differentiated goods are underdeveloped in such economies.

The paper is structured as follows. After this introduction, in section 2, we review the literature to contex-
tualize our findings, explain the methodology, and analyze the statistical properties of the data series used.
Section 3 describes the result of the estimations of the macroeconomic elasticities of exports and imports. In
section 4, we analyze the wide range of heterogeneity found in both export and import elasticities, focusing on
the differences between five categories of goods —primary products, natural resource-based manufacturing
goods, and low-, medium-, and high-technology content manufacturing goods—, as well as the heterogeneity
according to their degree of product differentiation and intensity in the use of labor. In section 5, we recover
the aggregate macroeconomic elasticities weighing by each product share in Argentina’s and the world’s trade
basket. Finally, we offer some concluding remarks in section 6.



SERIE DOCUMENTOS DE TRABAJO DEL IIEP N°74 | JULIO 2022 | ISSN 2451-5728

2 Background, methodology, and statistical properties of the database

2.1 Elasticity pessimism and previous research on trade elasticities in Argentina

Since the emergence of the “elasticity pessimism” term (Orcutt, 1950), its empirical validity has been tested
on several occasions for different groups of countries and periods. Rose (1990) is among the most rele-
vant papers in the literature in favor of pessimism for a group of developed countries, while Reinhart (1995)
stands out for its focus on developing countries. These papers found aggregate RER-elasticities that were
non-statistically significant or, if so, fell below the necessary threshold to make the Marshall-Lerner condition
hold. However, the collected evidence throughout the years in favor of pessimism has been far from conclu-
sive, and specialists in the field have criticized its reliability (Obstfeld, 2002) or highlighted the existence of a
great variety of results that prevent conclusion (Auboin & Ruta, 2013; Bahmani et al., 2013; Leigh et al., 2017).
Indeed, some researchers have recently argued in favor of “elasticity optimism” when estimating microeco-
nomic and macroeconomic trade price-elasticities in disaggregated calculations (Imbs & Mejean, 2015, 2017;
Feenstra et al., 2018).7

Interestingly, it can be argued that an incipient stylized fact emerges when analyzing the results by region.
For example, Senhadji & Montenegro (1999) study the elasticities of exports for 53 developing and developed
countries, finding that the former tends to show lower REER-elasticities than industrialized countries, except
for Asian countries that show the highest price and income elasticities. In this line, research focused on Latin
America tends to find lower price-elasticities in aggregate estimations, although with nuanced results de-
pending on the specific country (Moguillansky, 1995; Bernat, 2015). For instance, Paiva (2003) finds a relative
optimist result for Brazil, which is known for a more diversified productive structure than other Latin Ameri-
can countries.8 On the contrary, for Chile (Monfort, 2008) and Uruguay (Mordecki & Piaggio, 2008; Brunini &
Mordecki, 2011), pessimist results prevail. Overall, these results may show the association between the spe-
cialization of developing countries in homogeneous goods and natural resource commodities and low macro
elasticities, with Asia being the most obvious exception to this economic structure pattern.?

There is extensive empirical literature estimating macroeconomic trade elasticities for Argentina, showing a
large variability of results both for income-elasticities and even more significant for RER-elasticity of exports.
Most empirical works have focused on aggregate macroeconomic trade elasticities, although some efforts
have been made to appreciate differences based on trade flows’ destinations or sources. Table 6 of the ap-
pendix summarizes the main results and papers of the literature.

There is some consensus that the income-elasticity of imports is somewhere between 2 and 3.5, while the
RER-elasticity of imports is usually in the 0.6-0.8 range, except for Zack & Dalle (2016), which find an elasticity
close to 0.3. Estimates of income-elasticity of exports are usually between 1 and 2 when estimated at the ag-
gregate level. However, when focusing on exports to Brazil or MERCOSUR, income-elasticity rises to between
2.5 and 2, respectively (Heymann & Navajas, 1998; Catao & Falcetti, 2002). Regarding REER-elasticity of ex-
ports, the estimations variability is even higher. The lower bound is in Zack & Dalle (2016) at 0.07, statistically
significant, followed by Berrettoni & Castresana (2009), who obtain 0.3, Heymann & Navajas (1998), who get
0.84 for exports to Brazil, and Catao & Falcetti (2002), who find a price-elasticity of 1.2 for MERCOSUR.

Fares & Zack (2018) is perhaps the closest work to this paper as they calculate aggregate elasticities and
some disaggregated elasticities but only by broad economic categories (BEC) and technological content. In
aggregate terms, they find a long-term income-elasticity at 3.7 for imports (but it goes down to 2.4 since
2003), while the REER-elasticity is around -0.4. In the case of aggregate exports, income-elasticity is close to

7These papers, however, have not focused on the estimation of the RER-elasticity. For a discussion on differences between the calcu-
lation of price-elasticity and RER-elasticity, see Ruhl et al. (2008), Fitzgerald & Haller (2014), and Fontagné et al. (2018). For estimates
favorable to long-term compliance of the Marshall-Lerner condition in industrialized countries (OECD), (Boyd et al., 2001) is recom-
mended.

8See also Marconi & Rocha (2012) on rol of overlatuion in early deindustrialization of Brazil. Additionally, Zack & Dalle (2016) and
Bernat (2015) are helpful articles for a more thorough literature review.

9Brazil, in turn, is one of the countries with the most extensive industrial bases in South America, especially during the period covered
by the mentioned paper.
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1.85, while REER-elasticity reaches 0.2. Disaggregate results show that REER-elasticity in low and medium-
low technology sectors have the highest response on REER in the case of exports but not in imports.

Some additional remarks on previous results are in order. First, note that the income-elasticity of Argentina
and its trading partners might imply a clear limitation to economic growth in the sense of Thirlwall (1979),
given the high value of Argentina’s income-elasticity of imports usually found. However, it is essential to high-
light that income-elasticities well above one has as a corollary that imports would increase above the total GDP
in the long term. This fact would be at the antipodes of any international experience, and income-elasticity of
aggregate imports should stabilize at around one. An income-elasticity around 3 in the long term could be an
early warning of omitted variables or bias in the estimation.

Second, there is much variability around RER-elasticities for exports and imports, which prevents any conclu-
sions about the magnitude of the response of net exports to changes in the real exchange rate level. Also, none
of the previously mentioned estimations control for extreme climate events, nor do they propose an estima-
tion strategy that diminishes the inverse causality risk on such occasions. This risk is critical when estimating
elasticities in economies exporting mainly natural resource-based products.

Finally, the differences between the RER-elasticities related to Argentina’s trade with Brazil or MERCOSUR
might not be due to the destination but rather to the type of product exported. The difference in magnitude of
these elasticities may be because most trade with those destinations concentrates on manufacturing goods,
not homogeneous goods. Palazzo & Rapetti (2017) and Palazzo (2021) support this claim since they find
differences in reaction to RER movements according to Lall’s categories, differentiation degree, and labor
intensity of the goods.10

In short, we believe there is still much left to contribute to the discussion, and the methodology used in this
paper provides new and novel evidence on the subject. Studying the heterogeneity of the elasticities could
prevent biases in the aggregate estimate elasticities — both for REER and GDP/income. At the same time,
it allows us to delve into differences in macroeconomic trade elasticities for different observable product
characteristics. The higher elasticities found in industrialized countries and Asian economies than elasticities
in Latin America and Africa (Senhadji & Montenegro, 1999; Bernat, 2015) and the REER-elasticities found in
Argentina’s exports to Brazil and MERCOSUR point in favor hypothesis that the bias generated by the tradable
structure in developing countries could be the reason for such differences.

2.2 Methodology and hypotheses

The database provided by COMTRADE is composed of export and import panels at four digits of disaggrega-
tions of SITC (rev. 2). Each trade flow is evaluated separately. We focus on estimating the elasticity of the
exports and imports relative to two main macroeconomic variables: real effective exchange rate and aggre-
gate demand.

Aggregate demand variables are proxies of the income effects on trade flows because of variations in the
home country’s GDP or its trading partners’ GDP. The coefficient associated with the real effective exchange
rate (REER), on the other hand, captures the effect of this critical relative price on the flow of exports and
imports.

Itisimportant to note that the estimations we made of the effect of REER are agnostic as to whether it captures
a phenomenon of supply, demand, or both simultaneously. Our agnosticism is because the REER-elasticity in
exports could capture different kinds of phenomena depending on the reaction of prices. For example, if the
change in the nominal exchange rate causes a proportional change in the price paid by potential consumers,
it would be a demand phenomenon. Instead, if the product’s price remains fixed for the client in the face of an
exchange rate depreciation, no demand phenomenon will occur. In this last case, however, a higher exchange
rate would imply a fallin non-tradable production costs for the exporter measured in foreign currency — mainly
wages — leading to an increase in profitability that encourages the expansion of the tradable supply. As prices

105ee Dao et al. (2021) for similar conclusions regarding the role of labor intensity and its relationship to tradable goods performance.

| 10
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of exports in emerging countries are usually invoiced in USD and remain stable in that currency (Gopinath,
2015; Gopinath et al., 2020), we consider that a supply phenomenon is more likely in the case of exports.

In the case of imports, however, the adjustment of prices in domestic currency is almost instantaneous and
similar to the variation of the nominal exchange rate. Then, it is most likely that our estimations of imports
capture a demand phenomenon. Nevertheless, our estimates could still capture both effects since the local
import parity price will also change. As a result, the local producer will be able to get higher profitability and
then expand the local tradable supply, fostering the substitution effect.

In terms of the econometric strategy, the focus on the calculation of income-elasticities and REER-elasticities
forces us to consider three relevant data characteristics when choosing the estimation method. First, although
there is a panel of exported and imported goods, the explanatory variables are macroeconomic variables, and
their main variability occurs over time and not in the cross-sectional dimension. Although REER and GDP
indices are constructed for each product using their particular trading partners’ shares in each case, many
products share a large number of trading partners. On the other hand, the most significant changes in the
levels of REER of each product are guided mainly by the evolution of the bilateral nominal exchange rate with
the USD. Thus, the cross-sectional dimension will hardly add any information for the estimation because the
movement of REER is guided by common shocks that only vary over time. In short, identifying the parameters
of interest should be based on the temporary variations of the real exchange rate and the aggregate demand
and not on cross-sectional differences.

Second, itis critical for a correct estimation to consider the role of exchange rate expectations in the incentives
to expand tradable goods supply. If the main channel by which the exchange rate affects exports is anincrease
in the profitability that boosts higher investment, exchange rate expectation is essential for a full effect. The
investment plans will materialize only if investors and export firms perceive the increase in profitability as
long-lasting. For this reason, exports are not expected to adjust instantaneously to exchange rate movements,
and transitory movements should not lead to great incentives to expand their supply. In the case of imports,
it can also be argued that temporary exchange rate movements -within certain bounds- should not cause
significant changes in their demand due to the substitution effect. The explanation may lie in the possibility
that the resulting savings would not make up for the cost of searching implied by the change in supplier if the
change in the REER is temporary and relatively small. Therefore, both the exchange rate level and its stability
are expected to influence consumption and production decisions. If this is so, control variables capturing the
exchange rate stability should be considered, as should the existence of adjustment processes in which the
agents observe and learn about the evolution of the variables of interest to decide to invest in projects that
expand the tradable supply. Then, itis necessary to include lagged variables in the estimation to capture these
adjustment processes. Therefore, the estimation strategy should consider a dynamic panel.

Third, we already mentioned good reasons to suspect that the different kinds of exported and imported goods
respond heterogeneously to the exchange rate stimulus. For example, some primary products, notably in the
agricultural industry, have natural production limits, and their production will not change much in the face
of exchange rate fluctuations. Additionally, because of seasonal limitations, changes in profitability will not
be able to affect production decisions if planting has already been done. Finally, an extreme climate event
would imply a drop in these exports, and, given its importance in Argentina’s total exports, it could trigger
foreign exchange rate crises. Therefore, aggregate estimations without control for extreme climate events or
a strategy to reduce this problem would face endogeneity bias, and the elasticities estimated would reflect
neither the agricultural REER-elasticity nor the aggregate REER-elasticity in exports.

The importance of taking into account slope heterogeneity does not end there. It is enhanced by the fact
that labor-intensive sectors are the ones with the most ups and downs in their profitability rate as a result of
real exchange rates movements and, therefore, the ones with the most incentives to change their tradable
supply (Frenkel & Ros, 2006; Palazzo & Rapetti, 2017; Palazzo, 2021; Dao et al., 2021). Additionally, specific
imported inputs are hard to substitute in the production process in the short term and will probably show
different REER-elasticity from final consumer goods. These are just a few examples showing that we should
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expect heterogeneity in REER-elasticities. Omitting the possibility of slope heterogeneities in the estimation
would provide inconsistent estimates (Pesaran, 2015).

These three data characteristics inform us about the estimation models that do not fit our research question.
On the one hand, a panel regression with fixed effects is not suitable to incorporate the lagged dependent
variables and, in this way, capture the adjustment process dynamics, due to the existence of Nickell’s bias
(Nickell, 1981). On the other hand, an alternative to dynamic panels would be the generalized method of mo-
ments (GMM) proposed by Arellano & Bond (1991). However, if the identification strategy lies in the temporary
variation of a relatively common shock among products (REER movements and changes in aggregate income),
it would not be advisable to use GMM, as the model would lose force by not having variability in the cross-
sectional dimension. Lastly, GMM and the fixed effects panel methods assume homogeneity on the slopes to
be estimated, which would result in non-consistent estimates if the heterogeneity is proven (Pesaran, 2015).
In sum, GMM and habitual panel techniques do not appear to be the most suitable for the research questions
we try to answer.

This reasoning leads us to think of models in which the identification strategy is given by the time dimension,
allows estimating heterogeneous slopes, and incorporates lagged variables. The Mean Group (MG) and Pooled
Mean Group (PMG) methods are based on the estimation of autoregressive distributed lag models (ARDL).
The MG model estimates the coefficients for each product using time series techniques. Then it calculates
the arithmetical average of the estimated coefficients and calculates their variance to perform the statistical
inference over the average estimator. This method allows all the coefficients of the variables to vary in each
individual estimate (Pesaran, 2015).

Additionally, the MG method can be used for stationary variables or cointegration relationships in which short-
term and long-term coefficients can differ for each product (cross-sectional dimension). Pesaran et al. (1999)
also develop the PMG method to estimate dynamic heterogeneous panels. In this mode