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International Trade: A Literature Review

Abstract

This paper surveys a wide body of economic literature on the relationship between currencies
and trade. Specifically, two main issues are investigated: the impact on international trade of
exchange rate volatility and of currency misalignments. On average, exchange rate volatility
has a negative (even if not large) impact on trade flows. The extent of this effect depends on a
number of factors, including the existence of hedging instruments, the structure of production
(e.g. the prevalence of small firms), and the degree of economic integration across countries.
The second issue involves exchange rate misalignments, which are predicted to have short-
run effects in models with price rigidities. However, the exact impact depends on a number of
features, such as the pricing strategy of firms engaging in international trade and the
importance of global production networks. This effect is predicted to disappear in the long-
run, unless some other distortion characterizes the economy. Empirical results confirm that
short-run effects can exist, but their size and persistence over time are not consistent across
different studies.
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1. Introduction

How do currencies affect international trade flows? This has been a recurrent question in the trading
community. As the WTO Director General Pascal Lamy recently put it: "Exchange rates are, and have
always been, a highly sensitive subject in the WTO." (Lamy, 2012). The sensitivity of this
relationship probably has more than one source. First, exchange rates are endogenous variables that
result from the complex interaction of macroeconomic, financial, and trade determinants. But from
the perspective of individual traders, currency movements are exogenous. The uncertainty and costs
associated to exchange rate fluctuations may, therefore, be a reason of frustration for producers.
Second, exchange rate volatility and prolonged deviations of currencies from their equilibrium levels
often impose costs on the real economy that are asymmetric, between different types of producers and
between different economies. These asymmetries may distort international competition and negatively
impact the efficient allocation of resources between different activities. Third, as highlighted by Irwin
(2011), international trade and monetary relations have certainly undergone more than one period of
tension in the course of history, a reflection of their intertwined nature. After the recent financial crisis,
as in previous periods of distress for the world economy, exchange rates are perceived to be a
transmission belt of financial shocks to the real economy and a vector of "monetary dumping".

Revisiting the question of the trade impact of exchange rates is, therefore, a useful exercise to help
policymakers distinguish perceptions or prejudices from more systematic effects embed in the theory
and the empirical evidence. In order to separate the "is" from the "ought™, as David Hume would have
said. This is particularly important to avoid ill-designed policy responses by frustrated countries -
such as trade protectionism - based on (more or less justified) accusations of beggar-thy-neighbour
behaviour of trading partners.

In the last decades, the economic literature on the relationship between exchange rates and trade has
followed the evolution of the policy debate. From the perspective of the trade policy community, two
key issues stand out: exchange rate volatility and currency misalignments (i.e. an exchange rate that is
above or below the equilibrium exchange rate). A first batch of literature has emerged after the end of
the gold exchange standard, during the 1970's through the 1990's, focusing on the impact of exchange
rates volatility on the incentives to trade - a logical outcome of the increased levels of currency
volatility caused by the end of the fixed (but adjustable) system of exchange rates. Secondly, the
effects of currency misalignments gained more prominence in the 2000s and onwards, when sustained
deviations of exchange rates were suspected, rightly or wrongly, to be at the origin of global current
account imbalances. Still, during this period, the discussion on volatility continued and somewhat
expanded, in parallel.

A regular stock-taking of the economic literature is needed in this domain because of the rapidly
evolving nature of the world economy in general, and of the trading environment in particular (e.g. the
emergence of new trading powers, the increasing importance of regional monetary areas, new
production processes such as supply chains). Moreover, trade theory (e.g. New new trade theory),
estimation techniques and statistics (in particular firm-level customs data) are making steady progress,
most lately in analysing the trade impact of exchange rates on heterogeneous firms. Hence, this paper
aims at taking stock of the most recent work, roughly one decade since the last major review was
conducted (the classic survey by the IMF was published in early 2004). In a rapidly evolving field
such as international economics, a decade can arguably be regarded as a long time. Proof is the fact
that the review by the IMF focused on the trade impact of exchange rate volatility and gave little
space to the effects of currency misalignments, clearly the major concern in today's policy debate.

In reviewing the literature, we focus first on the trade impact of exchange rate volatility and then turn
to currency misalignments (Sections 2 and 3, respectively). This approach helps the non-academic
reader to organize his/her thoughts according to the policy problem of interest, rather than along the
lines of some modelling features or a simple historical account of the evolution of the literature. In
each section, we begin with a discussion of the theoretical arguments that underpin the relationship
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between exchange rates and trade, before turning to the review of the empirical evidence. Section 2
emphasizes the cost of uncertainty to traders generated by high volatility, while Section 3 mostly
focuses on the potential of misalignments to create short-run and lasting effects on resource allocation
and export growth. In both sections, we depart from the basic "theory/evidence" structure to allow for
an in-depth discussion of certain specific areas of on-going research (e.g. currency unions, the impact
of exchange rates on heterogeneous firms and sectors, global value chains, and trade policy). While
inevitably subjective and non-encompassing, these discussions provide insights from the academic
literatures on issues that are at the forefront of policy concerns.

In writing this survey, we had to make some choices and leave out certain topics. The issue of
rebalancing the global economy has been one of the key policy objectives of the international
community in recent years. Adjustment of real exchange rates is unguestionably a component of
global rebalancing (as the theory predicts, real exchange rates will adjust, whether through nominal
rates or prices). But this debate is clearly much broader than the effect of exchange rates on trade: the
distortions that are at the origin of global imbalances are primarily macroeconomic and structural. A
narrow trade view would therefore be inappropriate given the complexity of the underlying factors
(Blanchard and Milesi-Ferretti, 2009). For this reason, we abstract from the broader debate on the
impact of exchange rates adjustments and the reduction of global current account imbalances. In some
sense, by focusing on the impact of exchange rate volatility and misalignments on trade, the paper
makes the point that this relationship is a topic in its own right in the trade economics literature, rather
than a side-issue of the wider open-economy macroeconomics literature on exchange rate adjustment
and the current account.

The paper is organized as follows. Section 2 focuses on the effect of exchange rate volatility on trade
flows. Section 3 studies the impact of currency misalignments on trade. Concluding remarks that
summarize the main messages follow.

2. Exchange rates volatility and trade

Exchange rates can, in principle, influence trade in many ways. Real exchange rates, which are the
relative prices of tradable to non-tradable products, have a potentially strong impact on the incentive
to allocate resources (capital and labour, for example) between the sectors producing tradable and
non-tradable goods. Real exchange rates are also a measure of real competitiveness, as they capture
the relative prices, costs, and productivity of one particular country vis-a-vis the rest of the world.

After a period of thirty years of relatively stable nominal and real exchange rates under the Bretton-
Woods system, increased volatility of exchange rates from the early 1970's triggered a rich and lively
debate on the channels through which such increased volatility could affect the real economy. The
concerns of the trading community, which had negotiated substantial reductions in border protection
when the Gold Exchange Standard determined exchange rates, were particularly strong. At the request
of the then Director-General of the GATT, the IMF examined the effects of greater exchange rate
volatility on global trade. While arguing that there are several channels through which exchange rates
could affect trade, the IMF (1984) highlighted the role of exchange rate risk. This was in line with the
early (1970s and 1980s) theoretical analyses of the relationship between exchange rates and
international trade. These studies focused primarily on the commercial risk involved in conducting
international transactions and the uncertainty generated by short-term or longer-term volatility. The
question of how this uncertainty affected the decision to trade, its expected profitability, and
eventually the allocation of resources between tradable and non-tradable goods and services was,
then, the main target of attention.

Below, we review the literature on exchange rate uncertainty and trade, starting from the earlier
contributions and following the evolution of the academic debate. We first analyze the theoretical



arguments on how currency risks may affect trade flows in Subsection (a) and then focus on the
empirical evidence in Subsection (b). Lastly, Subsection (c) is dedicated to two recent debates in the
policy and academic communities: the sectoral effects of exchange rate volatility and the trade impact
of currency unions.

@ Theoretical work: exchange rate risks and trade

One simple but relatively well known example of how exchange rates affect trading firms is provided
in a seminal paper by Clark (1973). The author describes the hypothetical case of a firm operating
under perfect competition that produces a single product, which contains no imported input, for sale in
export markets. The firm is paid only in foreign currency; hence, the proceeds of its exports in
domestic currency depend on the (unpredictable) level of the exchange rate. In the model, the firm is
assumed to be small and to have limited access to currency hedging. In addition, because of the high
cost of adjusting its levels of production to other factors than demand, it is also assumed that its output
will not change in reaction to favourable or unfavourable changes in the profitability of its exports
deriving from exchange rate shifts. Uncertainty about future exchange rates directly translates into
uncertainty about future receipts in domestic currency. Thus, the firm in question must determine a
level of export that incorporates this uncertainty. If one considers that the firm maximizes its profit
and is risk averse, a prime condition for this firm to produce is that its marginal revenue exceeds its
marginal cost to compensate for the exchange risk it bears. Hence, in this situation where the
variability of the firm's profits depends only on the exchange rate, the greater volatility of the
exchange rate (with no change necessarily in its average level) results in a reduction of output and
exports, reflecting reduced exposure to exchange rate risk. In other words, this basic model, later
refined by Hooper and Kohlhagen (1978), establishes a rather negative relationship between exchange
rate volatility and international trade.

The view that an increase in exchange rate volatility will have adverse effects on the volume of
international trade is relatively widespread in studies conducted throughout the 1970s and 1980s (in
addition to the works of Clark, Hooper and Kohlagen, see also, inter alia, Baron, 1976; Cushman,
1983; Gros, 1987; De Grauwe and Verfaille, 1988; Giovannini, 1988; Bini-Smaghi, 1991). However,
these conclusions rest on relatively stringent assumptions, which have been scrutinized and relaxed by
other authors - notably the assumption of perfect competition, the large role of the invoicing currency,
the absence of imported inputs, the high aversion to risk, and the absence of exchange rate hedging
financial instruments. This leads the way to more sophisticated models, in which the relationship
between exchange rates, the supply of goods, and the decision to trade became more ambiguous.

For example, in the presence of imported inputs, the contraction in the supply of exports is smaller, as
acknowledged by Clark himself, because when an exporter imports inputs from a country whose
currency depreciates, there is some offsetting effect on declining export revenues in the form of lower
input costs. One may also take into account the possibility of firms hedging effectively against short-
term fluctuations, and the likelihood of larger firms evolving in a multi-currency environment, in
which the effect of fluctuations in one or the other direction on total profitability cancel out. The
extent to which firms can allocate their output between the domestic and international market (and
among international markets), as well as the risk aversion of firms towards price uncertainty, also
matters. These factors suggest that the link between greater exchange rate volatility and reduced trade
flows is less robust than initially presumed. However, the notion that exchange rate volatility affects
trade cannot be entirely dismissed. Rather, this relationship appeared to be more significant in certain
specific cases and less relevant in others, leading to more nuanced results.

In the first set of models, the effect of increased volatility of exchange rates on trade depends heavily
on the level of risk aversion of traders (De Grauwe,1988; Dellas and Zilberfarb, 1993). Risk-neutral
traders are unlikely to be affected by exchange rate uncertainty but risk-averse ones will, albeit in
different degrees. Paradoxically, for very risk-averse traders, exporting more to compensate for the



expected fall in revenue per exported unit could be a reasonable response to increased volatility. As
indicated by De Grauwe (1988), while "exporters are universally made unhappy by the volatility of
exchange rates, some may decide that they will be better off exporting more”. In this particular case,
De Grauwe stresses that the dominance of income effects over substitution effects results in a positive
relationship between exchange rate fluctuations and the volume of trade.” The existence of a positive
relationship between exchange rate volatility and exports is confirmed theoretically by Broll and
Eckwert (1999), but only for firms that are able to react flexibly to changes in exchange rates and re-
allocate their products among markets accordingly. Such action is likely to optimize the gains from
trade in an environment of increased volatility but would only work if the firms in question have large
domestic markets at their disposal. As indicated by the authors, "the export strategy is like an option
because the domestic market is certain whatever the realized exchange rate turns out to be. The
domestic price is the 'strike' price of the real export option." A more volatile exchange rate, however,
also implies a higher risk of exposure for international firms - with this effect working in the opposite
direction. In this context, the authors find that the net effect of exchange rate uncertainty on
production and exports depends on the degree of relative risk aversion of the firm.?

A second set of studies accounts for the possibility of firms hedging against exchange rate risks. The
availability of financial hedging, for instance through forward exchange markets, helps reduce the
uncertainty generated by fluctuations of nominal exchange rates. Firms, however, have unequal access
to hedging facilities and may display different behaviours according to which side of the hedging
position they stand. While Baron (1976) argues that, in a world in which the only source of
uncertainty is linked to exchange rates fluctuations, perfect forward markets neutralize the effects of
exchange rate volatility on the volume of trade, Viaene and de Vries (1992) nuance this conclusion by
suggesting that forward markets create "losers™ and "winners" among exporters and importers which
are on the opposite sides of the forward transactions. Besides, as noted by the IMF (1984), foreign
exchange hedging contracts are not necessarily available in all countries and to all categories of firms.
Contracts are typically relatively large; maturities short; and fees high. In addition, they only cover a
limited share of possible fluctuations during the proposed maturities - as by definition it is hard to
anticipate the magnitude of such fluctuations. Hence, it is generally accepted that larger exporting
firms are in a better position than smaller firms to benefit from exchange rate hedging. Caporale and
Doroodian (1994) confirm that hedging is available but generates costs and difficulties related to the
firms' lack of foresight as to the timing and volume of foreign exchange transactions. Obstfeld and
Rogoff (1998) study the hedging behaviour of firms in relation to their risk aversion. They find that
risk-averse firms hedge against exchange rate movements, but hedging costs translate into higher
export prices, which will have a negative impact on (world) output and trade.

A third extension of the literature focuses on adjustment costs. The assumption that exchange rates
affect trade because firms cannot adjust production and factor inputs according to exchange rate
fluctuations has also been relaxed by several authors. Gros (1987) and De Grauwe (1992) have
worked with a wider spectrum of cases than those described by Clark. If firms can adjust factors of
production upwards and downwards according to world prices, they are indeed likely to sell more
when international prices in foreign currency are high (with a limit set by the production capacity of
the "flexible" factor) and less when the prices are low. However, this depends on risk aversion
towards profit uncertainty. The more risk averse the firms are, the less likely they will export more in
light of higher profit variance from exchange rate volatility. On the other hand, the less risk averse

% In De Grauwe's model, exchange rate variability has two effects on risk-averse firms: an income
effect, whereby the expected reduced utility derived from higher uncertainty of profits leads the firm to increase
its sales abroad, and a substitution effect, whereby higher uncertainty deriving from volatile exchange rate
would lead the firm to reduce trade. At the highest level of risk aversion, the income effect exceeds the
substitution effect.

® Broll et al. (2006) show that an increase in exchange rate risk could have ambiguous effects on trade
in using a portfolio theory approach.



firms will sell more even with profit uncertainty because the opportunity from price variability can
offset the uncertainty.

A fourth set of studies analyses the effect of exchange rate volatility on the composition of trade
rather than on the gross volume of trade. Some models focus on the extensive rather than the intensive
margin of trade (i.e. the number of products traded, rather than the volume of trade of a given number
of products). Specifically, models of hysteresis in global trade show that the high variability of
exchange rates and associated uncertainty can influence the decision to enter or exit foreign markets
in the presence of "sunk™ costs (in particular, Dixit, 1989; Krugman,1986; Franke,1991). The concept
of "sunk" costs is linked to the fixed costs involved in setting up networks for export-oriented
products, marketing tools and distribution infrastructures, and it fits well with the newer realities of
modern trade patterns. In the presence of such costs, firms tend to be less reactive to short-term
fluctuations in exchange rates in a sort of "wait-and-see™ attitude. However, the deeper and longer
these fluctuations, the greater the incentive to stay out of international markets for firms that have not
come in yet, and the incentive to stay in for firms having already entered the market. The other group
of studies emphasizes the effects of exchange rate variability on inter- and intra-industry trade. In
particular, Kumar (1992) indicates that while the relationship between exchange rate fluctuations and
gross levels of trade is ambiguous, fluctuations have a positive impact on intra-industry trade. The
logic of the argument is that the exchange rate risk acts as a "tax" on the comparative advantage of the
exporting sector relative to the domestic sector. If comparative advantage is reduced, economies of
trading countries will become less specialized and intra-industry trade will increase at the expense of
inter-industry trade. In this model, exchange rate risk reduces net trade, which is the difference
between gross trade and intra-industry trade.

Finally, the last group of works removes the assumption that exchange rate uncertainty is exogenous
and takes instead a general equilibrium approach. In partial equilibrium models, the direct effect of
exchange rate changes can only be tested on another variable (level of trade) regardless of whether
volatility affects the other variables that influence trade. In particular, Bacchetta and Van Wincoop
(2000) use a general equilibrium model, in which exchange rate uncertainty arises from monetary and
fiscal policy, to examine the impact of volatility on the levels of trade and welfare in a context of both
fixed and flexible arrangements. One interesting outcome, illustrating the complexity of the exchange
rate-trade relationship, is that monetary stimulus in a country that leads to the depreciation of its
exchange rate may not have much effect on trade. This is because the depreciation of the exchange
rate reduces imports but the increase in domestic demand linked to the monetary stimulus may boost
imports in an offsetting movement. Of course, the net effect will depend on a whole set of variables
from demand elasticities for imports to supply-side factors, such as the desire or ability of domestic
producers to adjust prices to the depreciation of the currency.

(b) Empirical work: does exchange rate volatility hinder trade?

Reflecting the relatively mixed state of theoretical models regarding the effects of exchange rate
variability on trade, the vast empirical works conducted by academics and policy-oriented economists
in support of theoretical considerations leave no less ambiguous evidence. This point is made in a
series of overviews of the empirical literature. As indicated by Taglioni (2002), "it is customarily
presumed that the adverse effect of exchange rate volatility (on trade flows), if it exists, is certainly
not large”. Similarly, Coric and Pugh (2010) conclude that: "on average, exchange rate variability
exerts a negative effect on international trade. Yet, [...] this result is highly conditional. [...]
[A]verage trade effects are not sufficiently robust to generalize across countries.” All in all, they



found 33 studies emphasizing a negative relationship between exchange rate variability and trade
volume and 25 studies leading to the inverse conclusion.*

These mixed conclusions are perhaps best illustrated by a key IMF study on exchange rate volatility
and trade flows (IMF, 2004). The study allows for an exploration of the effects of exchange rate
volatility on trade along several new dimensions such as by type of volatility (e.g. short- and long-run,
real and nominal), by country group (with useful distinction by regions and income levels), and by
type of trade (using disaggregated data across different types of goods). The IMF looked first at the
time paths of the exchange rate volatility and trade and finds no obvious (negative) association. World
trade increased steadily between 1970 and 2000, while the path of exchange rate volatility was less
smooth. Exchange rate volatility showed an upward trend from the early 1970's through the end of the
1980s, before moderating, with strong regional bulges such as in the case of transition economies in
Eastern Europe in 1990-94 and of the Asian crisis in 1997-98. As indicated in the study, negative
associations in such cases may not reflect a causal relationship, but rather are the manifestation of the
effects of a common set of factors that both raise currency volatility and reduce trade. In order to
estimate the specific impact of exchange rates on trade flows, the IMF used a gravity model which
controls for the determinants of trade patterns other than exchange rates, such as
distance/geographical positions, GDP (or demand), and many other factors that may affect transaction
costs relevant to bilateral trade.” IMF estimates suggest that if exchange rates were to rise by one
standard deviation, trade would fall by 7 per cent. However, the authors do not find the relationship to
be robust.® IMF (2004) also finds little evidence to show that exchange rate variability affects
differentiated or homogeneous products differently, thus providing little support to earlier theoretical
findings. Finally, the proposition that the trade impact of exchange rate variability differs across
country groups (i.e. developed versus developing) is also not supported by the IMF analysis.

Results of recent studies confirm on aggregate those of the IMF (2004) (i.e.volatility decreases trade,
although the effect is small and the results are not entirely robust to changes in specifications), even if
there are some differences depending on the periods and countries of interest. Rahman and Serletis
(2009) found that exchange rate uncertainty has had a generally negative and significant effect on
recent US exports, but that exports respond asymmetrically to positive and negative exchange rate
shocks. In a gravity model using 25 years of quarterly data and co-integration techniques, Chit et al.
(2010) examine the real exports of five emerging East Asian economies among themselves, as well as
to thirteen industrialised countries. The paper provides strong evidence that exchange rate volatility
has had a statistically significant negative impact on the exports of those emerging East Asian
economies. They also test the impact of exchange rate volatility from third countries to establish
whether a rise in exchange rate volatility between the importing country and other exporting countries
encourage bilateral exports between two trading partners. Their findings tend to confirm that not only
absolute volatility but also relative volatility is important for bilateral export flows of emerging East
Asian economies. They conclude that exchange rate volatility in East Asian economies has a
significant negative impact on export flows to the world market. Ozturk and Kalyoncu (2009) apply
similar techniques to other six countries, and find that, over the period 1980-2005, exchange rate
uncertainty exerts a significant negative effect on trade for the Republic of Korea, Pakistan, Poland
and South Africa but a positive effect for Turkey and Hungary. Arize et al. (2000) focus on the impact

* A third review is by Ozturk (2006), which contains a fairly comprehensive account of the empirical
studies of the impact of exchange rate variability published between the 1970s and the early 2000s. Similar to
the other surveys, it argues that the overall evidence is mixed.

® The gravity model used by the IMF performs relatively well empirically, yielding coefficients and
estimates in line with expectations deriving from other empirical work, and from economic theory. The
coefficient for distance is statistically significant and negative, and the coefficient for GDP and other economic
masses is equally statistically significant and positive. Other control variables yield the expected signs and are
significant.

® Specifically, when time varying country fixed effects are allowed, which are suggested by theoretical
work on the gravity model specification, the analysis does not reveal a negative association between volatility
and trade.



of exchange rate volatility on export demand to least developed countries, and find a negative
relationship between volatility and exports both in the short- and long-run. Volatility seems to be felt
by least-developed countries even more as forward markets are not accessible to many of them,
limiting their ability to hedge against the main currency's movements and increasing their traders' risk
aversion. Using data on 1,000 country pairs, Wei (1998) empirically tests the hypothesis according to
which the difficulty in finding large and negative effects of exchange rate volatility on trade is due to
the availability of hedging instruments. He finds that there is no evidence in the data to support the
validity of the hedging hypothesis, and that for country pairs with large trade potential, exchange rate
volatility deters goods trade to an extent larger than typically documented in the literature (generally
between 5 and 10 per cent in the volume of bilateral trade).

On the other hand, other authors have failed to find any robust, negative relationship between
exchange rates and aggregate trade. This is, for instance, the case with Hondroyiannis et al. (2008).
They use a sample of 12 industrialized countries, for which they fail to find a significant effect over
the period 1977-2003. They conclude that “the finding of a significant and negative impact of
volatility is attributable to specification biases.” Boug and Fagereng (2010) find no evidence
suggesting that export performance of Norwegian firms has been significantly affected by exchange
rate uncertainty. Tenreyro (2007) uses an estimation approach to address the reverse causality
problem in estimating the effect of nominal exchange rate volatility on trade flows, finding no
significant impact. Some recent studies incorporating exchange rate volatility in a gravity equation
setting do not find a robust impact of exchange rate volatility (e.g. Eicher and Henn, 2009). Baum and
Caglayan (2010) also conclude that exchange rate volatility does not have an impact on the level of
trade, but they do find a robust positive link to the volatility of bilateral trade flows.

©) Recent debates: sectoral effects and currency unions

Even though the literature on the trade effects of exchange rate volatility is quite broad, two issues
seem to stand out in recent debates. The first concerns sectoral effects and the second relates to
currency unions. On the first issue, the literature on the effects of exchange rate volatility is taking
into account the progress in sectoral analysis, with a view to eliminating the aggregation biases
deriving from the use of total exports data. The literature on currency unions acknowledges that a
permanent commitment to a fixed exchange rate, by eliminating uncertainty, may have a large impact
on trade. The extent to which this can be shown to be empirically true, however, depends on the
ability of the empirical analyses of solving a complex reverse causality problem.

Generally, studies using disaggregated data tend to find a more robust negative relationship between
exchange rate volatility and trade flows, albeit not systemically, neither for all sectors nor for all
countries. This is particularly the case in Peridy (2003), who shows that the impact of exchange rate
volatility on exports of G-7 countries varies considerably depending on the industry covered and the
destination market, partly as a result of both sectoral and geographical aggregation biases in the
aggregate data. He finds mostly negative effects for exchange rate volatility, but for several countries
and sectors these are not statistically significant. Bryne et al. (2008) consider the impact of exchange
rate volatility on the volume of bilateral US trade (both exports and imports) using sectoral data. They
find that separating trade into differentiated goods and homogeneous goods results in the most
appropriate sectoral division. Thus, exchange rate volatility is found to have a robust and significantly
negative effect across sectors, although it is strongest for exports of differentiated goods. Bahmani-
Oskooee and Hegerty (2008) looked at the impact of increased exchange rate volatility since 1973 on
US-Japan bilateral trade. They used disaggregated data for 117 Japanese industries from 1973 to
2006. They find that in the short-run some industries are influenced by exchange rate volatility,
although this effect is often ambiguous. In the long-run, trade shares of most industries are relatively
unaffected by exchange rate uncertainty, while some industries experience a relative shift in their
proportion of overall trade. Bahmani-Oskooee and Hanafiah (2011) have conducted similar work for



all the largest US trading partners, arriving at similar results (strong suspicion of short-term effects,
more ambiguous results in the long-run). Caglayan and Di (2010) examine the effect of real exchange
rate volatility and sectoral trade between the United States and its top thirteen trading partners. Unlike
most of the previously mentioned studies, they conclude that exchange rate volatility does not
systematically affect sectoral trade flows. Furthermore, any negative effects of exchange rate
volatility, where they occur, often tend to be offset by opposite impacts of income volatility. Finally, a
series of studies focuses specifically on agricultural trade. Wang et al. (2002) have noted that
"temporal aggregation necessarily dampens exchange rate variability, which may make identifying
any true trade-risk relationship more difficult". This problem may be particularly severe when one
estimates the effect of exchange rate volatility on agricultural trade. Correcting for these weaknesses,
Wang and Barrett (2007) look at the effects of exchange rate volatility on trade in eight sectors
between the United States and Chinese Taipei over the period 1989-1998, and find that volatility
affected agricultural flows, but not those in other sectors. The hypothesis under which agricultural
trade is more sensitive to (negatively affected by) long-run exchange rate uncertainty than other
sectors is confirmed by Cho et al. (2002) who use a panel of ten OECD countries over the period
1974-1995.

A second topic where the recent academic and policy debate has been particularly lively is the trade
effects of currency unions. Early studies find that adopting a single currency has rather strong and
positive effects on trade flows. Dell'Ariccia (1999) looks at the impact of exchange rate volatility on
the bilateral trade of EU 15 Members and Switzerland over twenty years, from the mid-1970s to the
mid-1990s. Depending on the measures of variability, he finds a negative association between
exchange rates and trade, and that trade would increase by 3 per cent to 13 per cent if this variability
were brought down to zero. Rose's (2000) seminal paper on the effects of monetary unions on trade
finds that sharing a currency increases bilateral trade between countries by over 200 per cent.” Rose
(2000) and Rose's subsequent work with co-authors provide extensive sensitivity analysis, including
different specifications of the gravity model, changes in the sample, and use of instrumental variables
to control for reverse causality. However, as concluded in Rose and van Wincoop (2001), while
smaller than initially found, the effect of currency unions on trade remains large and significant
throughout. This suggests that, as noted in the IMF (2004) study, the trade-enhancing benefits of
currency unions far exceed gains from a reduction in exchange rate volatility.?

A large number of other studies, surveyed in Baldwin (2006), Eicher and Henn (2009) and Santos
Silva and Tenreyro (2010), further qualify this initial result. The key empirical issue consists precisely
in isolating the impact of currency unions on trade. Mundell's (1961) optimal currency hypothesis
itself suggests a reverse causality, whereby trade flows stabilize real exchange rate fluctuations, thus
reducing the cost of forming a currency union. More broadly, the question is whether there are some
omitted factors that drive countries to participate in a currency union and to trade. Broda and Romalis
(2010) present the problem most clearly: "Most of the existing studies have focused on the effects of
exchange rate regimes or volatility on trade by assuming that the exchange rate process is driven by
exogenous shocks and is unaffected by other variables. By definition, this implies that the effect of
trade on volatility is inexistent rather than jointly estimated with the effect of volatility on trade.
(This) is not a benign assumption."® The authors argue that ignoring the causal effect of trade on
volatility results in overestimates of the true impact of exchange rate volatility on trade. Their
evidence confirms that deeper bilateral trading relations dampen real exchange rate volatility and are

" In earlier work, though, Rose (1991) finds no evidence of a negative relationship between exchange
rates and trade on a set of G-7 countries in the 1980s.

& Klein and Shambaugh (2006) focus on the gap in the literature between the trade effects of currency
unions and of a decrease in exchange rate volatility, providing support to the view that the introduction of a
common currency is something more than the simple reduction of exchange rate risk.

° Broda and Romalis (2010) show a strong positive relationship between real exchange rate volatility
and distance between trading partners. Since distance cannot be affected by volatility, this strong relationship
suggests that a greater distance between countries significantly increases bilateral exchange rate volatility
through the effect of distance on the intensity of commercial relationships.
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more likely to lead to a currency union. Controlling for that reverse causality, they conclude that
currency unions enhance trade by 10 to 25 per cent. Santos Silva and Tenreyro (2010) have a more
pessimistic view of this relationship. In particular, their analysis (as a substantial part of the literature
on currency unions) focuses on the trade effects of the euro, finding that the single currency in Europe
had a trade impact close to zero. Intuitively, they argue that the discrepancy between their results and
previous findings lies in the fact that members of the euro-area historically traded intensively with
each other and the introduction of the euro had a small differential effect on trade when compared
with other developed countries outside the euro-area.’® While not conclusive, this provides a word of
caution on the trade effects of currency unions.

3. Exchange rate misalignments and trade

A harsh debate about exchange rates and their impact on trade re-opened with the build-up of large
external imbalances in the first decade of the 21% century and, even more forcefully, in the aftermath
of the Great Recession. Concerns about unemployment and slow recovery strengthened the sensitivity
and vigilance towards those countries suspected of “exporting"” their way out of the crisis at the
expense of their trading partners. The policy and academic debate shifted somewhat at this time away
from the effects on trade of exchange volatility towards the effects of sustained exchange rate
depreciations/appreciations and currency misalignments.'* This means that the emphasis falls less on
the effects of variability and more on the level of the real exchange rate.

How do currency misalignments affect international trade? Two broad "direct” channels can be at
work. The first, and more direct, effect is through price signals that may have an immediate impact on
trade patterns. The second effect may materialize if a currency misalignment changes investment
decisions and causes shifts in resources between the non-tradable and the tradable sector in the
economy. As we review in the first subsection below, these direct effects depend on a number of
circumstances that economic theory has helped spell out. The second subsection reviews the recent
empirical evidence on the impact of exchange rate depreciations on export growth and the trade
balance. Finally, the third subsection evaluates three areas of recent academic debate on the trade
impact of currency misalignments: when firms are heterogeneous and face sunk export costs, when
production chains span different countries and monetary areas, and when a misalignment generates
pressure for compensating trade restrictions in the trading partners' economy.

€)) Theoretical work: transitory or permanent effects?

Exchange rates can depart from their equilibrium level for two reasons. First, it can be a result of
government intervention directly aimed at altering the real exchange rate (currency manipulation). In
this respect, governments and/or central banks possess a number of policy instruments that can affect
the real value of the exchange rate, including the introduction of capital controls or targeted
intervention in foreign exchange markets. Second, misalignments can be the unintended side effect of
macroeconomic policies aimed at achieving domestic objectives, or can be a result of distortions in
the international financial architecture or in domestic structural conditions.

19 santos Silva and Tenreyro (2010) acknowledge that the trade impact of the participation to a
currency union is larger for small developing economies, as the ones in the original historical dataset of Rose
(2000).

1 As it is common in economics, a depreciation (appreciation) refers to a fall (rise) in the value of a
country's currency on the exchange market, relative either to a particular other currency or to a weighted average
of other currencies. Note that we will use the terms devaluation and revaluation as synonymous of depreciation
and appreciation respectively, even if these terms generally indicate only the change in the value of a currency
that has been pegged.
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The academic and policy debate on currency misalignments revolves around two important points.
The first is whether the real exchange rate is a variable that authorities can influence (see, for instance,
Eichengreen, 2007, and Rodrik, 2008). The consensus is that the real exchange rate, being the relative
price of non-traded goods, is not under the direct control of policy-makers. However, its level can be
influenced by policy in the short or medium term. Eichengreen (2007) illustrates this point with the
historical experience of Korea in the 1960s, where a nominal devaluation was associated to a fiscal
consolidation in order to maintain an undervalued level of the real exchange rate. The second point
concerns the measurement of the equilibrium real exchange rate. To ascertain the equilibrium
exchange rate and, hence, the root cause of a currency misalignment is often a difficult matter in
practice. This is because the exchange rate is an endogenous variable, which is determined by a
complex set of macroeconomic, financial and trade factors.® Not surprisingly, assessment of
misalignments may vary by a substantial degree. The ensuing discussion will abstract from the cause
(policy or not) and the proper measurement of misalignments and will, instead, focus on their trade
effects in the long- versus the short-run.

Standard economic theory defines the long-run as the period in which all prices are fully flexible. Put
differently, in the long-run prices have the time to adjust to any policy change (or other shock). In
this context, money is like a veil to the real economy, an intuition that dates back at least to David
Hume's essays on money and the balance of trade. In particular, when markets have no distortions, an
exchange rate misalignment, such as the undervaluation of the currency, has no long-run effect on
trade flows or on real economic activity because does not change relative prices. The short-run, on
the other hand, can be different. The reason is that, if some prices in the economy take time to adjust
(i.e. are "sticky"), movements in nominal exchange rates can alter relative prices and affect both the
allocation of resources between non-tradable and tradable sectors and international trade flows.

Textbook open-economy macroeconomic models embed these short-term effects of exchange rate
misalignments (e.g. Krugman and Obstfeld, 2003; Feenstra and Taylor, 2008). Specifically, when
prices are sticky a nominal depreciation of the home currency causes a real depreciation of the
exchange rate which signifies that foreign goods become more expensive than domestic goods. The
result of this short-run change in relative prices is expenditure switching: the home economy will
import less, as home consumers switch to buying domestic products, and export more, as foreign
consumers switch to less expensive home goods. This implies that in standard macroeconomic
models, the trade balance (i.e. exports minus imports) is predicted to be an increasing function of the
exchange rate in the short-run.”® This implication assumes that two mechanisms are at play. First,
nominal exchange rate depreciation causes a real depreciation, thus raising the price of foreign
imports relative to home exports. The second mechanism at play is that such a change in relative
prices has an immediate impact on imports and exports, and therefore on the trade balance. The short-
run trade effects of exchange rate misalignments, however, are more complex as each of these
mechanisms may be subject to questions, depending on the circumstances.

On the first mechanism, recent macroeconomic literature shows that the short-run impact of exchange
rates devaluations on trade depends, among other things, on the currency in which domestic producers
invoice their products. This is because the currency of denomination affects the extent to which a
nominal depreciation causes a real depreciation. For instance, if producers set their price in the home
currency (as implicitly assumed in standard trade models), there is perfect “pass-through” from

12 Under the mandate of the "Consultative Group on Exchange Rates" (CGER), the IMF has developed
several methodologies to provide exchange rate assessment for advanced and developing economies. For a
recent survey of these approaches, see Lee et al. (2008).

3 The trade balance has a number of other macroeconomic determinants, such as the income of the
home economy and of the rest of the world. These determinants, in turn, feed back into the equilibrium level of
the exchange rate. This is because, as we argued earlier, the exchange rate is eminently an endogenous variable.
Understanding how these direct and indirect effects interact is central to the discussion of global imbalances and
the role of exchange rates in this context. These issues, however, are beyond the scope of the present survey. For
a recent policy perspective on exchange rates and global imbalances, see Blanchard and Milesi-Ferretti (2009).
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changes in the nominal exchange rate to the real, and an unanticipated devaluation lowers the price of
domestic goods relative to foreign goods, as discussed above. This case, which has been much
debated in policy circles in recent times, has similarities (even if it is not perfectly equivalent) to the
imposition of a combination of export subsidy and import tariff on all goods —an argument first made
by Keynes in 1931."* However, the trade effect of a devaluation would be different if domestic
producers were to set their price in the buyers' currency or in a vehicle currency, such as the US
Dollar or the Euro.” This is because the pass-through would be less than perfect in these cases. For
instance, when firms set prices in a vehicle currency, the theory suggests that a devaluation would still
have real effects, but such consequences would not be equivalent to export promotion, but rather to
import restrictions, as shown in Staiger and Sykes (2010).

The second mechanism assumed in standard macro models (i.e. the immediate impact of a real
currency misalignment on exports and imports) is also questionable. Under the J-curve effect, the
depreciation of the real exchange rate is often synonymous with a deterioration of the trade balance on
impact and a subsequent improvement. This is because at the time of an unexpected devaluation, most
import and export orders are fixed as they are placed several months in advance. The value of the pre-
contracted level of imports rises in terms of domestic products, which implies that there is an initial
fall in the trade balance. The increase in import prices may be partly or fully offset by the substitution,
if available, of imported goods by domestic goods, but this consumption switching may require time
and adjustment. When these changes have taken place, a real exchange rate depreciation will improve
the trade balance relative to its pre-depreciation level. In brief, understanding the short-run impact of
an exchange rate devaluation on trade flows and the trade balance in the short and medium-run is
conceptually more difficult than it may appear at first sight.

The above discussion abstracts from the possibility of failures in the domestic market or the presence
of entry costs into export markets. For instance, in the presence of information problems (e.g. the
quality of export goods is unknown to foreign consumers), it has been argued that the level of exports
may be inefficiently low (Bagwell and Staiger, 1989; Bagwell, 1992). A high-quality exporter may
need to signal quality, which is costly. Firms may also have common uncertainty about the
profitability of exporting, and such common uncertainty suggests the existence of a coordination
problem -- see, in particular, the study by Freund and Pierola (2010) on exports from Peru. A number
of papers (e.g. Baldwin, 1988; Baldwin and Krugman, 1989) study the trade effects of a currency
misalignment when the entry costs into the foreign market are sunk. In this context, the
undervaluation of the exchange rate may have long-run effects if it allows exporters to enter foreign
markets, and thus overcome the initial information inefficiency or the cost of entry. Specifically, if
this logic is correct, one would expect that currency depreciation is associated with entry into new
markets and new product lines (i.e. the extensive margin of trade), and that it is not (or not
completely) undone in the long-run when prices adjust. Moreover, as market failures and entry costs
are considered to play a more prominent role in developing economies as opposed to developed
economies, one should expect that these long-run effects are weaker for the latter group.

A related literature analyses the relationship between the exchange rate and income growth through its
effect on exports. Economists have long known that avoiding overvaluation of the currency is an
important factor for a country's economic performance (Rodrik, 2008). While economic models have
rarely formalized the association between overvaluation and slow growth, most accounts link it to
macroeconomic instability (Fischer, 1993; Easterly, 2005). More recently, attention has focused on
the "export-led" growth process. The broad question is whether the undervaluation of the currency can

14 Several authors make this point, including Bergsten (2007) and Mattoo and Subramanian (2008).

1> On the use of vehicle currencies in international trade, see Goldberg and Tille (2008). The key point
is that the extent to which countries use domestic, foreign or vehicle currencies (trade dollarization) varies
largely by country. In the United States 100 per cent of exports are denominated in dollars and so are 93 per cent
of imports. In countries like Korea, Malaysia and Thailand, over 75 per cent of exports and imports are invoiced
in US dollars.
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have benign effects on a country's aggregate performance by improving its export performance. In this
regard, an influential argument was first made by Balassa (1964). A series of recent papers by
Hausman et al. (2005), Eichengreen (2007), Rodrik (1986 and 2008), Korinek and Serven (2010), Di
Nino et al. (2011) show different mechanisms through which a devaluation can play an important part
in the growth process, particularly for developing countries, by promoting exports. In general, the
logic is still related to the possibility of market failures. Specifically, these models assume that market
imperfections (e.g. learning externalities, product market failures, poor institutions for contract
intensive activities) are more prominent in the tradable sector relative to the non-tradable. As a result,
undervaluation has a positive impact on growth precisely because it alleviates the economic costs of
market distortions by promoting the expansion of the tradable activities. In other words, it is the
growth in exports promoted by the devalued real exchange rate that underpins income growth in these
models.

This argument appears to differ dramatically from the so called "Washington Consensus™ view
(Williamson, 1990). As Berg and Miao (2010) point out, in this view any real exchange rate
misalignment implies some sort of macroeconomic disequilibrium that is itself bad for economic
growth. Specifically, an economic argument can be made that an exchange rate undervaluation or
overvaluation can hamper growth by providing a wrong signal to economic agents, which may lead to
factor misallocation. Hence, while the conventional wisdom embedded in the Washington Consensus
supports the view that a real exchange rate undervaluation can be an effective instrument to promote
the growth of exports, it is its long-run impact on economic growth that is questioned. Differently put,
the view expressed by Rodrik (2008) and other economists, and the view of the Washington
Consensus seem to differ on the importance of market imperfections in the tradable sector more than
on the trade impact of exchange rate misalignments.

Ultimately, whether exchange rates undervaluation can have an effect on trade (and on other
variables) in the short- and or the long-run is an empirical question that we address below.
Specifically, one would argue that whether the long-run effects materialize depends on whether the
market failures discussed above are empirically important. Whatever the answer to these questions,
economic theory suggests three important caveats. First, according to the so called "targeting
principle” in economics, policies that target directly market failures are efficient (i.e. first-best).
Therefore, changes in the level of the exchange rate that address distortions only indirectly can at
most be second-best (among others, Rodrik, 2008). Specifically, a real undervaluation creates
unnecessary distortions by imposing a consumption tax on tradable goods. The second caveat is that a
currency undervaluation will likely have a negative spillover effect on other exporters. This is because
exchange rate movements in one country will affect its competitors in third markets. Mattoo et al.
(2012) provide evidence of this effect for developing countries that compete with China in export
markets. Finally, and related to the above point, the extent to which currency undervaluation is
expected to have trade (or growth) effects depends on what other countries will do. Even if one takes
the view that an exchange rate undervaluation has a positive long-run effect on exports and growth,
this would not hold if all countries undervalue at once (among others, Blair Henry, 2008).

(b) Empirical work: devaluations, export growth and the trade balance

The relationship of the exchange rate level with other major economic variables, namely the growth
of exports and the trade balance, has been at the center of a great deal of discussion since the
beginning of the mid-2000s. Below we review the main recent contributions.

A number of papers have looked at the empirical relationship between exchange rate devaluation and

export surges, defined as an acceleration of export growth. A series of studies have focused on the
specific experience of certain countries and/or regions. For instance, Fang et al. (2006) analyse the
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effect of exchange rate depreciation on exports for eight Asian economies (Malaysia, Philippines,
Indonesia, Japan, Singapore, Chinese Taipei, Republic of Korea and Thailand). They find that a
depreciation encourages exports for most countries, but its contribution to export growth is weak and
varies across countries. They argue that the reason for this finding is that a depreciation raises exports,
but the associated exchange rate risk (variability) has an offsetting effect. Bernard and Jensen (2004)
focus on the US between 1987 and 1992. In analysing the sources of manufacturing export booms,
they find that changes in exchange rates are an important determinant of export increases. Most of the
increase in exports is on the intensive rather than the extensive margin (i.e. increasing export intensity
among existing exporters rather than from new entry into exporting), a finding that is at odds with
later papers discussed in the next subsection. Finally, Arslan and van Wijnbergen (1993) study the
export boom of Turkey in the 1980s and assess the relative contribution of different factors, such as
export subsidies, import growth in the Middle East and exchange rate depreciation. They find that the
steady real depreciation of the Turkish Lira played an important role in the surge in exports.

Three recent studies focus on a cross-country analysis. Freund and Pierola (2008) examine the
determinants of 92 episodes of export surges, which they define as increases in manufacturing exports
of at least 6 per cent that last for a period of seven years or longer. They find that large depreciations
of the real exchange rate have been an important determinant of export surges for developing
countries. Specifically, an undervalued exchange rate has a positive effect by facilitating entry in new
export products and new markets. These new products and markets account for 25 per cent of export
growth on average during the surge in developing countries. Haddad and Pancaro (2010) provide
further evidence of the links between the real exchange rate and export expansion. They find a
positive association between the two variables, but only for low per capita income countries.
Specifically, in developing economies with per capita income below 2,500 USD, an increase by 50
per cent in real undervaluation is associated with an annual 1.8 per cent increase in exports over gross
domestic product (GDP) in the corresponding five year period. However, they find that in the long-
run the effect of a real exchange rate undervaluation on exports becomes statistically insignificant for
all income levels -a result consistent with the basic prediction of the theory. In another recent study,
Nicita (2012) investigates the impact of misalignments on trade estimating fixed effects models on a
panel dataset comprising 100 countries for the years 2000-2009. This study finds that a currency
undervaluation promotes exports and restricts imports and conversely for an overvaluation. The
author argues that misalignments across currencies have a diversion effect quantifiable in about one
per cent of world trade.

Finally, the literature on exchange rate misalignments and economic growth has devoted substantial
attention to the trade effects of currencies. Several recent studies have found that an undervaluation of
the exchange rate boosts economic growth by promoting the export sector, while a real overvaluation
of the currency is negatively associated to growth (Razin and Collins, 1999; Johnson et al., 2007;
Rajan and Subramanian, 2009; Gala, 2008; Rodrik, 2008; Berg and Miao, 2010).'® Recent evidence
by Di Nino et al. (2011) broadly confirms this assessment, but finds that the positive relationship
between undervaluation and export growth is strong for developing countries and weak for advanced
economies. This supports the view that addressing market failures in the tradable sector, which may
well be more relevant for developing economies, is indeed what triggers the export and income
growth effects of a currency undervaluation.

Two recent studies by the OECD focus on the impact of exchange rates misalignments on the trade
balance. A first paper focuses on the world's three largest economies, namely the United States, the
euro-zone and China (OECD, 2011a). The OECD finds that on aggregate, short-run exchange rate
movements impact trade but there are some interesting nuances. Specifically, the authors find a more

16 Other studies, however, suggest that the relationship between exchange rates and growth is non-
linear. For example, Williamson (2008) argues that only a small undervaluation can benefit growth. Haddad and
Pancaro (2010) find that a real undervaluation has a positive effect on the economic growth of low income
countries in the short and medium-run, but a negative effect in the long-run.
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pronounced impact of exchange rates on exports of agricultural goods than on manufactured goods.
One reason for this may be the relatively greater ease to change suppliers of agricultural goods than
manufacturing, owing to the fact that the former are more homogeneous than the latter. Details of the
study show that the value of trade between the United States and China would be more affected by
currency changes than that of the US-euro area or the euro area-China. Based on 2008 trade data, a
hypothetical 10 per cent depreciation of the US dollar (or a 10 per cent appreciation of the RMB)
would have reduced the US bilateral trade deficit with China from an actual US dollar 270 billion in
that year to US dollar 235 billion, a decrease in the deficit by some 13 per cent. This outcome goes in
the direction of recent academic papers (Evenett, 2010), which suggests that the trade imbalance
between the United States and China is due to a number of factors, of which the exchange rate is only
one. Model results show that Euro-area trade with China would be less affected by movements of the
exchange rate. A 10 per cent depreciation of the euro would only reduce the euro-zone trade deficit
towards China by 9 billion euros, to 109 billion euros. The composition of trade seems to partly
explain this lesser effect of the exchange rate, as the demand of traded goods with China seems to be
less elastic to prices. As in most macroeconomic studies, the main driver of trade flows is found to be
income/demand levels. This finding is generally robust both at the bilateral and global trade levels,
and also at the country and sector levels. The analysis also finds that there is little evidence of the J-
curve in the short and medium-run.

In a companion paper, the OECD (2011b) examines the impact of exchange rate shifts on trade in two
small open economies - Chile and New Zealand - and find that small economies trade tends to be
more impacted by exchange rate changes than larger economies. This finding is consistent with earlier
theoretical and empirical literature. The OECD simulates hypothetical depreciations or appreciations
of 10 per cent of these countries' exchange rates to see their impact on their bilateral trade with the
United States, the euro-zone and China. It finds that smaller, open economies such as New Zealand
and Chile have to bear the full adjustment of exchange rate changes, relative to less trade-dependent,
large economies. One reason is that smaller economies have a less diversified production and export
base, and hence are less in a position to move into exports that have greater price elasticity, when
exchange rate appreciation results in potentially more costly exports. The argument is symmetrical for
depreciations, i.e. the number of domestic producers is smaller and hence insufficient to substitute for
imports when prices increase. In the long-run, though, the relationship seems to be less certain. For
example, the impact of a 10 per cent depreciation of the Chilean Peso depends very much on the
trading partner and the sector concerned. Imports from China and the euro-zone are relatively less
affected than imports from the United States (largely as a result of the latter's high agricultural
content). A 10 per cent appreciation of the Peso has a relatively large and positive impact on Chile's
exports to China, a large importer of extractive products - an expected result because of the relative
inelasticity of China's imports of copper (Chile's main export) to international prices. The simulations
confirm the observation of the companion paper, that many fundamentals affect the relationship
between exchange rate and trade, namely, the price elasticity of each traded product, the country's
market share of the product concerned, the product composition of exports and imports, the pricing
strategy of importers and exporters, etc. Many of these parameters work in opposite directions.
Therefore, the study concludes that the level of the exchange rate is only one of the factors that
influences trade balances.

© Recent debates: Heterogeneous firms, global production, and trade policy

The recent academic and policy debate on exchange rate misalignments and trade has taken three
main directions. The first set of studies looks more closely at how sectors and firms react to a
devaluation or overvaluation of the exchange rate. The second question is how misalignments affect
trade in a world where production chains cross several borders. Finally, recent studies revisit the issue
of how exchange rate misalignments may have an indirect effect on trade flows by triggering a trade
policy response.
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Until the mid-2000s most of the literature looked at the impact of exchange rate changes on aggregate
imports and exports. These estimations have problems because aggregate trade flows may have
feedback effects on exchange rates. Focusing on firms, rather than aggregate variables, is a way to
address this endogeneity problem. This is because individual firms' export choices are likely to be
influenced by the level of the exchange rate, but not to directly influence its value. Therefore, this
approach provides a better identification of the impact of exchange rate misalignments on trade. In
addition, a firm-level analysis has the advantage of disaggregating the impact of exchange rate
changes on different firms. Adopting this approach, Berman et al. (2012) examine how high- and low-
performance firms react to exchange rate changes. When faced with a change in the exchange rate,
exporters (or potential exporters) can react in different ways. First, they can change export volumes,
but not their price. This is the case of 100 per cent pass-through of the exchange rate discussed earlier,
where the price in destination countries changes one-to-one with the exchange rate. The opposite
situation is one of zero pass-through. In this case, exporters' mark-ups fully absorb the change in the
exchange rate and there is no impact on trade volumes. Both these situations (and the cases in
between) focus on the intensive margin of trade. The third impact of an exchange rate change is to
alter the extensive margin of trade. Specifically, a depreciation can lead firms to start exporting or to
expand the product scope of their exports, while an appreciation may have the opposite effect. In this
setting, the authors show that, following a depreciation of the exchange rate, the high-performing
firms are more likely to (partially) "absorb" the exchange rate movement in their mark-ups, rather
than increase their export volumes. Low performing firms tend to adopt the inverse strategy; i.e. they
do not change export prices according to exchange rates shifts. Since the highest performing firms are
the largest exporters, the authors conclude that the prices of tradable goods should be relatively
insensitive to exchange rate movements. Put differently, exchange rates have only a limited effect on
import prices and trade volumes as a result of the "natural” selection process of exporting.

Berman et al. (2012) test this theory with detailed data on French firms. Two recent papers follow a
similar methodology with exporters from China and Brazil (Chatterjee et al., 2012; Tang and Zhang,
2012). This evidence shows that larger and more productive firms react to a devaluation with an
increase in mark-ups, while smaller and less productive exporters react by changing the import price
with the exchange rate. Since the group of large exporters account for the dominant share of trade
flows, aggregate trade is not very responsive to exchange rate movements, as predicted by the theory.
On average, following a 10 per cent depreciation of the currency vis-a-vis a trading partner, firms
increase their export quantities to that market by 4 to 7 per cent. The extensive margin of trade is also
found to be affected by the exchange rate movement. The probability of entering an export market (or
of expanding the product scope in that market) increases by 1-2 per cent in the year following a
currency devaluation of 10 percentage points. The overall volume of trade (the sum of old and new
products) increases in the short-run by 10 per cent (unit elasticity). The firm-level analysis of Taglioni
(2012), however, provides a more pessimistic result of the direct negative link between an exchange
rate appreciation and export growth, even in the short-run. She argues that the trade impact of a
currency revaluation differs in important ways across the intensive and the extensive margin of trade.
In particular, there can be important pro-competitive effects associated to a strong currency that
materialize through the extensive margin of trade. This channel is particularly strong for middle-
income economies that try to diversify their export base and improve the sophistication of their
exports. Importantly, this channel may offset the more traditional negative impact that a currency
appreciation has on the intensive margin of trade. The author finds supporting evidence of the
offsetting effects of a change in the exchange rate on the different margins of trade using firm-level
data from Chile, Macedonia, Pakistan and Turkey. These results seem to suggest that a currency
devaluation may promote export volumes but at the expenses of export diversification, at least for
middle-income economies.

The second consideration that emerges from the recent academic and policy debate is that the
relationship between exchange rates and trade is not an immutable one. As recently as 30 years ago,
products were assembled in one country, mostly using inputs from that same country. The emergence
of global supply chains in recent decades has radically changed the structure of international trade. In
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this environment, the relationship between exchange rates and trade flows may be substantially
different. For example, when the competitiveness of national exports depends upon the availability of
imported components, or when the final goods imported have a large national content that is
reimported after processing abroad, then an exchange rate devaluation may have a negative short-run
impact on national export industries. This simple observation suggests that the relationship between
exchange rates and trade varies over time, as changes in the world economy materialize.

While the internationalization of production is the focus of a large economic literature, few studies
analyse the trade impact of exchange rate movements in this context. One such study is Zhao and
Xing (2006) who analyse the effect of exchange rates on the outsourcing decision of multinational
enterprises (MNES). They show that in this context currency appreciation has unconventional effects.
The paper proposes a theoretical model with multiple destinations for outsourcing in countries with
relatively low production costs. MNEs can shift their production to the next lowest cost country as a
result of the appreciation in one country in order to minimize costs. Specifically, there are two
consequences of the appreciation. First, the appreciation may or may not narrow the wage gap enough
to lead to a repatriation of the MNE to the higher cost country (supposedly the country of origin of the
MNE), depending on which country the currency appreciation takes place. Second, the overall
production cost of MNEs would increase. Hence, currency appreciation in a developing (low cost)
country may well have a negative impact on the advanced economy, depending on the structure of
global supply chains.

The effects of exchange rate appreciation on trade in the context of global supply chains are addressed
in several recent country studies. For instance, the IMF Spillover Report on China (IMF, 2011)
analyses the main factors of concern for a large set of countries following a shock originating in
China. An issue taken up in the report is the impact that a potential RMB revaluation would have on
the world economy. The report finds that, in the absence of other structural reforms (such as financial
sector reforms), an appreciation would lead to lower output in China and lower Chinese demand for
intermediate goods from other Asian countries, implying a suboptimal equilibrium. As a consequence,
a RMB appreciation would benefit final goods producers such as Japan and the Republic of Korea,
but it may (initially) hurt intermediate goods producers in emerging Asia. A second study is by
Arunachalaramanan and Golait (2011) who examine the effect of a revaluation of the Chinese RMB
on India’s bilateral trade balance with China. They find that an appreciation of the RMB against the
Rupee would not improve the bilateral trade balance from the Indian perspective. The authors argue
that there are two main reasons that explain their result. First, the long-run price-elasticity of demand
for Indian goods in China is lower than that for Chinese goods in India. Should Indian exports to
China be cheaper, Chinese consumers would not easily substitute domestic for foreign goods.
Second, Chinese electronics and machinery goods, which represent up to 40 per cent of total imports
from China, are very important for domestic production in India. Therefore, an appreciation of the
RMB would raise the cost of intermediate products that are not easily substitutable in the short-run.

The third question that is at the forefront of recent research is how exchange rate misalignments may
affect trade, not directly but through their impact on trade policy. The issue is whether tensions in the
domain of exchange rate policy, as the ones created by persistent currency misalignments, may lead to
trade policy responses. While we lack definitive evidence on the comparison of exchange rate changes
and tariff changes, it is widely perceived by economists that the latter have a stronger and more
persistent impact on trade flows.*’ If this argument is correct, one important feedback channel of
currencies on trade is precisely through the impact on trade policy changes. This motivates the
guestion: are trade measures responsive to exchange rate developments?

" Two recent studies estimate jointly the trade impact of tariffs and the real exchange rate. Fitzgerald
and Haller (2012) use firm-level data from Ireland and find small trade effects of exchange rate movements
compared to changes in tariffs. De Sousa et al. (2011) find similar results estimating a gravity equation.
Specifically, the coefficient on the "relative prices" variable in their regression (a measure of the real exchange
rate) is substantially smaller than the one on tariffs.
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A first set of studies looks at this question from a historical perspective. Eichengreen and Irwin (2010)
and Irwin (2012a) focus on the trade policy choices of the 1930s. Their argument relates to the basic
"trilemma™ in open economies that stable exchange rates, stable internal prices and open trade are
incompatible policy objectives (as they cannot be achieved all at the same time). Specifically, in this
view the inability of a country to use the exchange rate as a policy instrument may create an incentive
to impose protectionist measures. The authors find that during the Great Depression, those countries
that maintained the gold standard resorted to restrictive trade policies to a greater extent than those
countries that abandoned the gold standard and let their currencies fluctuate. A second historical
example is the 10 per cent import surcharge on all imported goods imposed by President Nixon in
1971. The trade measure was imposed by the US to force other countries to revalue their currency vis-
a-vis the dollar, which was seen to be largely overvalued. This historical episode seems to support the
view that an overvalued currency may trigger a protectionist reaction. As Irwin (2012b) argues,
however, whether the import surcharge was successful in imposing a revaluation of major currencies
against the dollar is at best controversial.

A large literature in trade policy studies how protectionism varies with the business cycle. As Bagwell
and Staiger (2003) point out, the theory and substantial empirical evidence find that trade barriers are
countercyclical.’® The broad idea is that governments may revert to use trade policy in the face of
adverse macroeconomic shocks, such as the rise in unemployment associated to a downturn in
economic activity. Recent empirical work has shown that one such macroeconomic shock that may
trigger the rise in protectionism is an exchange rate appreciation (Bown and Crowley, 2012). While
advanced economies have low applied import tariffs that are bound under the WTO, they may use
contingent protection (e.g. antidumping duties, countervailing duties and safeguards) to implement
any new barrier when hit by a macroeconomic shock. Using quarterly data for the US, the EU and
three other industrialized countries from 1980 to 2010, Bown and Crowley (2012) find that real
appreciations in bilateral exchange rates lead to substantial increases in the use of these contingent
measures. *® A second study by Nicita (2012) also looks at the relationship between trade policy and
currency misalignments. In a panel of 100 countries between 2000 and 2009, he finds that countries
with overvalued exchange rates are less likely to pursue trade liberalization, but the coefficient in the
regressions is small and only marginally significant. On the other hand, the results indicate that
periods of exchange rate appreciations are strongly related to the number of antidumping
investigations, confirming for this larger panel of countries that contingent measures are the main
trade policy means of response to exchange rate shocks.? Finally, a third study looks at the
determinants of protectionist legislation in the United States (Broz and Werfel, 2011). They find that
there is a positive association between exchange rate appreciation and the demand for trade
protection, where the latter is measured by the initiation of trade restrictive legislation in the US
parliament. In brief, while details of these studies differ in a number of dimensions, they all suggest
that countries may use trade measures as a form of policy substitute to an appreciating currency.

4, Conclusion

Following the end of the Bretton-Woods system of fixed but adjustable exchange rates four decades
ago, the bulk of economic literature on the relationship between exchange rates and trade has dealt
with the effect of increased variability (volatility) of exchange rates on trade. This was the main issue
covered in the well-known survey by the IMF (2004). This genre of the literature has continued until

'8 For a dissenting view, however, see the recent work by Rose (2012).

19 Similarly, a study from the World Bank argues that an overvalued exchange rate is often the root
cause of protectionism in developing countries (Schatz and Tarr, 2002).

% This finding confirms earlier work suggesting that exchange rate appreciations are associated to the
use of antidumping (Knetter and Prusa, 2003). As Bown and Crowley (2012) note, expanding the set of trade
policy instruments beyond antidumping duties reinforces the impact of an appreciating currency on trade policy.
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the present, incorporating improvements derived from theoretical refinements (the "new-new" trade
theory) and new statistical information (firm-level data). However, since the mid-2000s, following the
build-up of large global imbalances and the outbreak of the financial crisis, the focus of the academic
community has also turned towards the relationship between the level (misalignment) of exchange
rates and trade.

On the question of the effects of exchange rate volatility on trade, the considerable array of theoretical
and empirical literature remains somewhat ambiguous. As argued by Taglioni (2002), "it is
customarily presumed that the adverse effect of exchange rate volatility (on trade flows), if it exists, is
certainly not large". As aptly summarized by Coric and Pugh (2010): "on average, exchange rate
variability exerts a negative effect on international trade. Yet, [...] this result is highly conditional.
[...]1 [A]verage trade effects are not sufficiently robust to generalize across countries.” Results are
conditional for a variety of reasons. While exporting firms might in principle be more sensitive than
domestic firms to exchange rate fluctuations, their sensitivity is likely to be reduced by a number of
factors such as the existence of hedging instruments, the presence of imported inputs (which offset the
effect of exchange rate changes on the pricing of exports), the presence of firms on global markets
(where upwards and downwards movements of various exchange rates cancel out), the possibility of
invoicing in local currency, and the capacity to absorb losses due to exchange rates changes and other
factors in profit margins. The most sensitive firms may not be the large ones, but rather the smaller
ones. In addition, empirical studies tend to find a significant effect mainly in the case of trade with
close neighbors, in particular in the case of very integrated economies.

On the issue of currency misalignments, theoretical and empirical studies over the years show that the
relationship between the level of the exchange rate and trade is so multi-faceted and complex that it is
hard to take a firm line in any particular direction. Economic theory suggests that when markets are
free of distortions, an exchange rate misalignment has no long-run effect on trade flows because does
not change relative prices. But long-run effects are predicted in models that assume market
distortions, such as information problems or product market failures. In the short-run, when some
prices in the economy are sticky, movements in nominal exchange rates can alter relative prices and
affect international trade flows. These short-run trade effects, however, are not straightforward, as
they are likely to depend on specific characteristics of the economy, including the currency in which
domestic producers invoice their products and the structure of trade (for example, the prominence of
global production networks and the characteristics of firms). Moreover, an insidious way through
which exchange rates may affect trade is an indirect one, as trading partners may react to a misaligned
currency with tariff protection. On the empirical side, the complexity of the relationship between
exchange rate misalignments and trade yields mixed findings. For instance, a currency undervaluation
is sometimes found to have a positive impact on exports, but the presence, size and persistence of
these effects are not consistent across different studies. Empirical studies also broadly confirm that
contingent trade measures are used in response to trading partners' currency devaluations.

19



BIBLIOGRAPHY

Arize, Augustine, Thomas Osang and Daniel Slottje (2000), Exchange Rate Volatility and Foreign
Trade: Evidence from Thirteen LDC's, Journal of Business and Economic Statistics 18:10-17,
American Statistical Association.

Arslan, Ismail & Sweder van Wijnbergen (1993), Export Incentives, Exchange Rate Policy and
Export Growth in Turkey, The Review of Economics and Statistics, MIT Press, vol. 75(1): 128-33.

Arunachalaramanan, Shri and Ramesh Golait (2011), The Implications of a Renminbi Appreciation
on Indian Trade, RBI Working Papers Series 2/2011, Reserve Bank of India.

Baccheta, Philippe and Eric Van Wincoop (2000), Does Exchange Rate Stability Increase Trade and
Welfare?, American Economic Review 93 (March): 42-55.

Bagwell, Kyle (1992), Pricing to Signal Product Line Quality, Journal of Economics and Management
Strateqgy, Vol. 1, 151-174.

Bagwell, Kyle and Robert W. Staiger (1989), The Role Of Export Subsidies When Product Quality Is
Unknown, Journal of International Economics, Vol. 27, 69-89.

Bagwell, Kyle and Robert W Staiger (2003), Protection and the Business Cycle, Advances in
Economic Analysis & Policy, 3-1:3.

Bahmani-Oskooee, Mohsen and Scott Hegerty (2008), Exchange-Rate Risk and US-Japan Trade:
Evidence From Industry Level Data, Journal of the Japanese and International Economies 22:518-534

Bahmani-Oskooee, Mohsen and Harvey Hanafiah (2011), Exchange Rate Volatility and Industry
Trade Between the United States and Malaysia, Research in International Business and Finance
25:127-155.

Balassa, Bela (1964), The Purchasing Power Parity Doctrine: A Reappraisal, Journal of Political
Economy, 72: 584-96.

Baldwin, Richard (2006), In or Out: Does it Make a Difference? An Evidence-Based Analysis of the
Trade Effects of the Euro. CEPR. London.

Baldwin, Richard (1988), Hysteresis in Import Prices: The Beachhead Effect, American Economic
Review, 78: 773-785.

Baldwin, Richard and Paul Krugman (1989), Persistent Trade Effects of Large Exchange Rate
Shocks, Quarterly Journal of Economics, 104: 635-654.

Baron, David (1976), Flexible Exchange Rates, Forward Markets, and the Level of Trade, American
Economic Review 66 (June): 253-66.

Baum, Christopher and Mustapha Caglayan (2010), On the Sensitivity of the Volume and Volatility
of Bilateral Trade Flows to Exchange Rate Uncertainty, Journal of International Money and Finance
29:79-83.

Berg, Andrew and Yanliang Miao (2010), The Real Exchange Rate and Growth Revisited: The
Washington Consensus Strikes Back?, IMF Working Paper WP/10/58.

20



Bergsten, C. Fred (2007), The Global Imbalances and the US Economy, Testimony before the
Subcommittees on Trade, Ways and Means Committee: Commerce, Trade and Consumer Protection,
Energy and Commerce Committee; and Domestic and International Monetary Policy, Trade and
Technology, Financial Services Committee of the House of Representatives, May 9.

Berman, Nicolas, Philippe Martin and Thierry Mayer (2012), How Do Different Exporters React to
Exchange Rate Changes? Theory, Empirics and Aggregate Implications, Quarterly Journal of
Economics, 127 Issue 1 (February): 437-492.

Bernard, Andrew B. and J. Bradford Jensen (2004), Entry, Expansion, and Intensity in the US Export
Boom, 1987-1992, Review of International Economics, Wiley Blackwell, vol. 12(4): 662-675.

Bini-Smaghi, Lorenzo (1991), Exchange Rate Variability and Trade: Why Is It so Difficult to Find
any Empirical Relationship? Journal of Applied Economics 23 (May): 927-35.

Blair Henry, Peter (2008), Comments and Discussion on Rodrik (2008), The Real Exchange Rate and
Economic Growth, Brookings Papers on Economic Activity, Fall 2008, ed. D. W. Elmendorf, N. G.
Mankiw, and L. H. Summers, 365-412, Brookings Institution.

Blanchard, Olivier and Gian Maria Milesi-Ferretti (2009), Global Imbalances: in Midstream?, IMF
Staff Position Note, SPN/09/29, December 20009.

Boug, Pal and Andreas Fagereng (2010), Exchange Rate Volatility and Export Performance: A Co-
Integrated VAR Approach, Applied Economics 42: 851-864.

Bown, Chad P and Meredith A Crowley (2012), Import Protection, Business Cycles, and Exchange
Rates: Evidence from the Great Recession, World Bank Working Paper No. 6038, April.

Broda, Christian and John Romalis (2010), Identifying the Relationship between Trade and Exchange
Rate Volatility, in Takatoshi Ito and Andrew K. Rose (eds.), “Commodity Prices and Markets” East
Asia Seminar on Economics, Volume 20, University of Chicago Press, 2010.

Broll, Udo and Bernhart Eckwert (1999), Exchange Rate Volatility and International Trade, Southern
Economic Journal 66: 178-185

Broll, Udo, Jack Wahl and Wing-Keung Wong (2006), Elasticity of Risk Aversion and International
Trade, Economic Letters 92: 126-130.

Broz, Lawrence J. and Seth H. Werfel (2011), Exchange Rates and Industry Demands for Trade
Protection. Mimeograph, University of California, San Diego.

Byrne, Joseph, Julia Darby and Ronald MacDonald (2008), US Trade and Exchange Rate Volatility:
A Real Bilateral Sectoral Analysis, Journal of Macroeconomics 30, 238-259.

Caglayan Mustapha and Jing Di (2010), Does Real Exchange Rate Volatility Affect Sectoral Trade
Flows?, Southern Economic Journal 77: 313-335.

Caporale, Tony and Khosrow Doroodian (1994), Exchange Rate Variability and the Flow of
International Trade, Economic L etters 46-1 (September): 49-54.

Chatterjee, Arpita, Rafael Dix-Carneiro and Jade Vichyanond (2012), Multi-Product Firms and
Exchange Rate Fluctuations, American Economic Journal: Economic Policy, forthcoming.

21



Chit, Myint Moe, Marian Rizov and Dirk Willenbockel (2010), Exchange Rate Volatility and
Exports: New Empirical Evidence from the Emerging East Asian Economies, World Economy,
33:239-263.

Cho, Guedae, lan Sheldon and Steve McCorriston (2002), Exchange Rate Uncertainty and
Agricultural Trade, American Journal of Agricultural Economics 84:931-942.

Clark, Peter (1973), "Uncertainty, Exchange Rate Risk, and the Level of International Trade",
Western Economic Journal 11 (September): 303-13.

Coric, Bruni and Geoffrey Pugh (2010), The Effects of Exchange Rate Variability on International
Trade: A Meta-Regression Analysis, Applied Economics 42: 2631-2644.

Cushman, David (1983), The Effects of Real Exchange Risk on International Trade, Journal of
International Economics 15 (August): 45-63.

De Grauwe, Paul (1992), The Benefits of a Common Currency. In The Economics of Monetary
Integration, edited by Paul De Grauwe. New York: Oxford University Press.

De Grauwe, Paul (1988), Exchange Rate Variability and the Slowdown in the Growth of International
Trade, IMF Staff Papers, 35.

De Grauwe, Paul and Guy Verfaille (1988), Exchange Rate Variability, Misalignment, and the
European Monetary System, In Misalignment of Exchange Rates: Effects on Trade and Industry,
edited by Richard Marston, 77-100. Chicago University Press.

Dell'Ariccia, Giovanni (1999), Exchange Rate Fluctuations and Trade Flows: Evidence from the
European Union, IMF Staff Papers 46:3 (September/December): 315-334.

Dellas, Harris and Ben-Zion Zilberfarb (1993), Real Exchange Rate Volatility and International
Trade: A Re-examination of the Theory, Southern Economic Journal 59 (April): 641-7.

De Sousa, Jose, Thierry Mayer and Soledad Zignago (2011), Market Access in Global and Regional
Trade, Banque de France Working Paper No. 358 (December 2011).

Di Nino, Virginia, Barry Eichengreen and Massimo Sbracia (2011), Real Exchange Rates, Trade and
Growth: Italy 1861-2011, Bank of Italy Economic History Working Papers, No. 10 (October 2011).

Dixit, Avinash (1989), Entry and Exit Decisions under Uncertainty, Journal of Political Economy 97
(June): 620-38.

Easterly, William (2005), National Policies and Economic Growth: A Reappraisal, In Aghion,
Philippe and Steven Durlauf (Eds.), Handbook of Economic Growth, Chap. 15, Elsevier.

Eichengreen, Barry (2007), The Real Exchange Rate and Economic Growth, Commission on Growth
and Development Working Paper 4, World Bank.

Eichengreen, Barry and Douglas Irwin (2010), “The Slide to Protectionism in the Great Depression:
Who Succumbed and Why?”” Journal of Economic History 70 (December 2010): 872-898.

Eicher, Theo and Christian Henn (2009), One Money, One Market, A Revised Benchmark, IMF
Working Paper 09/186, International Monetary Fund.

22



Evenett, Simon (2010), The US-Sino Currency Dispute: New Insight from Economics, Politics and
Law, Centre for European Policy Research.

Fang, Wen Shwo, Lai, Yi Hao and Stephen M. Miller (2006), Export Promotion through Exchange
Rate Changes: Exchange Rate Depreciation or Stabilization?, Southern Economic Journal 72(3): 611-
626.

Feenstra, Robert C. and Alan M. Taylor (2008), International Economics, Worth Publishers, New
York, NY.

Fischer, Stanley (1993), The Role of Macroeconomic Factors in Growth, Journal of Monetary
Economics 32: 485--512.

Fitzgerald, Doireann and Stefanie Haller (2012), Exporters and Shocks, mimeo, Stanford University.

Franke, Gunter (1991), Exchange Rate Volatility and International Trading Strategy, Journal of
International Money and Finance 10 (june): 292-307.

Freund, Caroline and Martha Denise Pierola (2008), “Export Surges: The Power of a Competitive
Currency”, Policy Research Working Paper Series 4750, The World Bank.

Freund, Caroline and Martha Denise Pierola (2010), Export entrepreneurs: evidence from Peru, Policy
Research Working Paper Series 5407, The World Bank.

Gala, Paulo (2008), Real Exchange Rate Levels and Economic Development: Theoretical Analysis
and Econometric Evidence, Cambridge Journal of Economics 32:273-288.

Giovannini, Alberto (1988), Exchange Rates and Trade Goods Prices, Journal of International
Economics 24 (February): 45-68.

Goldberg, Linda and Cedric Tille (2008), Vehicle Currency Use in International Trade, Journal of
International Economics, 76: 177-192.

Gros, Daniel (1987), Exchange Rate Variability and Foreign Trade in the Presence of Adjustment
Costs, Working Paper no. 8704, Department de Sciences Economiques, Université Catholique de
Louvain.

Haddad, Mona and Cosimo Pancaro (2010), Can Real Exchange Rate Undervaluation Boost Exports
and Growth in Developing Countries? Yes, But Not for Long, Economic Premise No. 20. World
Bank.

Hausmann, Ricardo, Pritchett, Lant and Dani Rodrik (2005), Growth Accelerations, Journal of
Economic Growth, 10: 303-329.

Hondroyiannis, George, Patrick Swamy, George Tavlas and Michael Ulan (2008), Some Further
Evidence on Exchange-Rate Volatility and Exports, Review of World Economics, 144:151-280.

Hooper, Peter and Steven Kohlhagen (1978), The Effect of Exchange Rate Uncertainty on the Prices
and Volumes of International Trade, Journal of International Economics, Volume 8 (November): 483-
511.

IMF (1984), Exchange Rate Volatility and World Trade, IMF Occasional Paper 30.

23



IMF (2004), Exchange Rate Volatility and Trade Flows - Some New Evidences, IME Occasional
Paper 235.

IMF (2011), People's Republic of China: Spillover Report for the 2011 Article 1V Consultation and
Selected Issues. Country Report No. 11/193

Irwin, Douglas A (2011), Esprit de Currency, Finance & Development, 48(2), June.

Irwin, Douglas A (2012a), Trade Policy Disaster: Lessons from the 1930s. Cambridge: MIT Press.

Irwin, Douglas A (2012b), The Nixon Shock after Forty Years: The Import Surcharge Revisited,
NBER Working Paper No. 17749.

Johnson, Simon H., Ostry, Jonathan and Arvind Subramanian (2007), The Prospects for Sustained
Growth in Africa: Benchmarking the Constraints, IMF Working Paper No. 07/52.

Klein, Michael, and Jay, Shambaugh (2006), Fixed Exchange Rates and Trade, Journal of
International Economics 70: 359-383.

Knetter, Michael M and Thomas J Prusa (2003), Macroeconomic Factors and Antidumping Filings:
Evidence from Four Countries, Journal of International Economics, 61(1):1-17.

Korinek, Anton and Luis Serven (2010), Undervaluation through Foreign Reserve Accumulation:
Static Losses, Dynamic Gains, Policy Research Working Paper Series 5250, The World Bank.

Krugman, Paul (1986), Pricing to Market When the Exchange Rate Changes, NBER Working Paper
1926, National Bureau of Economic Research.

Krugman, Paul and Maurice Obstfeld (2003), International Economics: Theory and Policy. Sixth
Edition. Addison Wesley World Student Series, Chapter 16: 464-466 (J-curve).

Kumar, Vikram (1992), The Real Effects of Exchange Rate Risk on International Trade, Working
Paper 92/5, Federal Reserve Bank of Atlanta.

Lamy, Pascal (2012), We Need an International Monetary System which Facilitates International
Trade, Speech Delivered at the WTO Seminar on Exchange Rates and Trade, WTO, March 2012.

Lee, Jaewoo, Gian Maria Milesi-Ferretti, Jonathan Ostry, Alessandro Prati, and Luca Ricci, (2008),
Exchange Rate Assessments: CGER Methodologies, IMF Occasional Papers, No.261.

Mattoo, Aaditya, Prachi Mishra and Arvind Subramanian (2012), Spillover Effects of Exchange
Rates: A Study of the Renminbi, World Bank Policy Research Working Paper 5989.

Mattoo, Aaditya and Arvind Subramanian (2008), Currency Undervaluation and Sovereign Wealth
Funds: A New Role for the World Trade Organization, World Bank Policy Research Working Paper
4668.

Mundell, Robert (1961), A Theory of Optimum Currency Areas, American Economic Review 51
(September): 657-665.

Nicita, Alessandro (2012), Exchange Rates, International Trade and Trade Policies. UNCTAD Blue
Series on Policy Issues on International Trade and Commodities, forthcoming.

24



Obstfeld, Maurice and Kenneth Rogoff (1998), Risk and Exchange Rates, NBER Working Paper
6694, National Bureau of Economic Research.

OECD (2011(a)), To What Extent Do Exchange Rates and Their Volatility Affect Trade,
TAD/TC/WP(2010)21/Rev.1.

OECD (2011(b)), To What Extent Do Exchange Rates and Their Volatility Affect Trade? The Case of
Two Small Open Economies, China and New Zealand, TAD/TC/WP(2011)17.

Ozturk, llhan (2006), Exchange Rate Volatility and Trade: A Literature Survey, International Journal
of Applied Econometrics and Quantitative Studies, Vol. 3-1.

Ozturk, Than and Huseyin Kalyoncu (2009), Exchange Rate Volatility and Trade: An Empirical
Investigation from Cross-Country Comparison, African Development review 21: 499-513.

Peridy, Nicolas (2003), Exchange Rate Volatility, Sectoral Trade and the Aggregation Bias, Review
of World Economics 139:389-418.

Rahman, Sajjadur and Apostolos Serletis (2009), The Effects of Exchange Rate Uncertainty on
Exports, Journal of Macroeconomics 31: 500-507.

Rajan, Raghuram G. and Arvind Subramanian (2009), Aid Dutch Disease and Manufacturing Growth,
Center for Global Development in its series Working Papers 196.

Razin, Ofair and Suzan M. Collins (1999), Real Exchange Rate Misalignments and Growth. In: Razin,
A. and Sadka, E. (ed.). The Economics of Globalization: Policy Perspectives from Public Economics.
Cambridge: Cambridge University Press.

Rodrik, Dani (1986), Disequilibrium exchange rates as industrialization policy, Journal of
Development Economics 23(1): 89-106.

Rodrik, Dani (2008), The Real Exchange Rate and Economic Growth, Brookings Papers on Economic
Activity, Fall 2008, ed. D. W. Elmendorf, N. G. Mankiw, and L. H. Summers, 365-412, Brookings
Institution.

Rose, Andrew (1991), The role of exchange rates in a popular model of international trade: Does the
‘Marshall-Lerner’ condition hold? Journal of International Economics 30:301-316.

Rose, Andrew (2000), One Money, One Market: Estimating The Effect of Common Currencies on
Trade, Economic Policy, 30 (April): 7-33.

Rose, Andrew (2012), Protectionism isn’t Countercyclical (Anymore), CEPR Discussion Paper 8937.

Rose, Andrew and Eric van Wincoop (2001), National Money as a Barrier to International Trade: The
Real Case for Currency Union, American Economic Review, 91(2): 386-390.

Santos-Silva, Joao and Silvana Tenreyro (2010), Currency Unions in Prospect and Retrospect, Annual
Review of Economics, Vol. 2: 51-74.

Schatz, Howard J., and David G. Tarr (2002), Exchange Rate Overvaluation and Trade Protection, in
Development, Trade, and the WTO: A Handbook, ed. by Bernard Hoekman, Philip English, and
Aaditya Mattoo (Washington: World Bank).

25



Staiger, Robert W. and Alan O. Sykes (2010), 'Currency manipulation' and world trade, World Trade
Review 9(4): 583-627

Taglioni, Daria (2002), Exchange Rate Volatility as a Barrier to Trade: New Methodologies and
Recent Evidences, Economie Internationale (CEPII), Quarter 1-2: 227-259.

Taglioni, Daria (2012), Exchange Rates and the Extensive Margin of Exports, mimeo, World Bank.

Tang, Heiwai and Yifan Zhang (2012), Exchange Rates and the Margins of Trade: Evidence from
Chinese Exporters, CESifo Economic Studies.

Tenreyro, Silvana (2007), On the Trade Impact of Nominal Exchange Rate Volatility, Journal of
Development Economics 82:485-508.

Viaene, Jean-Marie and Casper G. de Vries (1992), International Trade and Exchange Rate Volatility,
European Economic Review 36 (August): 1311-21.

Wang, Kai-Li and Christopher Barrett (2007), Estimating the Effects of Exchange Rate Volatility on
Export Volumes, Journal of Agricultural and Resource Economics 32 (August): 225-255.

Wang, Kai-Lai, Christopher Barrett and Christopher Fawson (2002), An Assessment of Empirical
Model Performance When Financial Market Transactions Are Observed at Different Data
Frequencies: An Application to East Asian Exchange Rates, Review of Quantitative Finance and
Accounting 19: 111-129.

Wei, Shang-Jin (1998), Currency Hedging and Goods Trade, NBER Working Paper 6742, National
Bureau of Economic Research.

Williamson, John (1990), What Washington Means by Policy Reform. In Latin American
Adjustment:. How Much Has Happened?, John Williamson ed., Washington, DC: Institute for
International Economics.

Williamson, John (2008). “Exchange Rate Economics”. Working Paper Series WP 08-3. Washington,
D.C., Peterson Institute for International Economic.

Zhao, Laixun and Yuging Xing (2006), Global Production and Currency Devaluation, Review of
International Economics 14 (May): 202-211.

26



	CESifo Working Paper No. 3868
	Category 8: Trade Policy
	June 2012
	Abstract

