SUMMARY

The impact of exchange rate changes on growth — a long-standing key tssue in inter-
national macroeconomics — has recetved renewed attention in recent years owing to
weaker growth rates and the debate on ‘currency wars’. The connection between real
exchange rates and growth remains, however, an unsettled question in the academic
lterature. We fill this gap by providing an empirical assessment based on a broad
sample of emerging and advanced economies. We assess the impact of appreciations,
productivily booms and capital inflows surges using a propensily score matching
approach to address causality issues. Appreciations associated with higher produc-
twity have a larger impact on growth than those associated with capital inflows.
Furthermore, appreciations per se tend to have a negative impact on growth. We pro-
vide a stmple theoretical model that delivers a contrasted growth-appreciation pattern
depending on the underlying shock. The model also implies adverse effects of shocks
lo international capital flows, so concerns about an appreciation are not inconsistent
with concerns about a depreciation. While the presence of an externality through
Sfirms’ destruction leads to winefficient allocations, addressing the ineffictency does not
dampen exchange rate movements.
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1. INTRODUCTION

Policy-makers throughout the world have long been wary of real exchange rate appreci-
ations, owing to their effect on growth through reduced price competitiveness in interna-
tional markets. Japanese policy-makers for instance have repeatedly expressed their
worries, having experienced several episodes of large real exchange rate appreciations,
in the early 1970s in the wake of the Smithsonian Agreement, from 1985 to 1995 after
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the Plaza Accord and in the current crisis." The concern is, however, not universally
shared. Paul Krugman (1994) has dubbed competitiveness ‘a dangerous obsession’
and argues that ‘concerns about competitiveness are, as an empirical matter, almost
completely unfounded’. ?

This long-standing question has received renewed interest in recent years, with the
debate on ‘currency wars’, initiated by Brazil’s Finance Minister Guido Mantega
in September 2010. Indeed, the Great Financial crisis of 2008-2009 has lowered growth
rates throughout the world and led central banks to undertake unprecedented actions
whose effect on exchange rates was not always negligible, prompting concerns over
potential beggar-thy-neighbour effects. Several countries, especially among emerging
market economies, expressed concerns regarding surges in capital inflows and the associ-
ated real exchange rate appreciations they recorded in the wake of monetary policy
decisions in foreign countries.

This active debate raises the question whether appreciations have, indeed, an adverse
effect on growth, a point that has not been firmly established in the economic literature.
This paper takes a step towards filling the gap by providing empirical evidence and
mnterpreting it through a simple theoretical framework of the joint determination of the
real exchange rate and growth.” Both the empirical and the theoretical elements
stress how the relation between growth and the exchange rate depends on the specific
underlying shock.

Our empirical assessment relies on a broad annual sample of 68 countries (30 ad-
vanced economies and 38 emerging markets) from 1960 to 2011 (see country list
Appendix). We focus on the relation between exchange rate appreciations and output,
and contrast the pattern between appreciations associated with unusual developments in
the financial sector from those associated with a strong increase in domestic productivity.
A challenge in evaluating the impact of appreciation on growth is to disentangle the
direction of causality. We handle this issue by relying on the propensity score matching
(PSM) method. The aim of this method is to identify factors that affect the likelihood
of a ‘treatment’ (an appreciation), and then compare countries that experience the

! There is even a special word in Japanese to refer to a period of strong appreciation (‘endaka’).

2 Two quotes illustrate these different views. On the one hand, Mishkin (2007) clearly expresses concern
about the competitiveness channel (‘An appreciation of the dollar, in turn, restrains exports (because the
price of U.S. goods rises when measured in foreign currencies) and stimulates imports (because imports
become cheaper in dollar terms). The resulting decrease in net exports implies a reduction in aggregate
demand’). On the other hand, Noyer (2007) brings a more balanced view: ‘It is clear that the price-
competitiveness of IFrench industries has deteriorated significantly in recent years. Has the euro’s
appreciation played a role in this? On the one hand, it undoubtedly penalises export sectors whose com-
petitors are located in other monetary areas. But, on the other hand, it benefits those sectors which are
large consumers of imported commodities. At this stage, the overall effect on France’s growth and exter-
nal balance is not clearly apparent’.

In the paper we focus on the short-run impact (at a one-year horizon), but we also consider longer peri-
ods in the empirical section. Our focus is on fluctuations at business cycle frequencies, instead of any
structural impact of exchange rate movements on long-term growth.
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treatments with countries that do not despite having a similar likelihood. For robustness,
we consider four alternative ways to match countries. While the method is commonly
used to assess the impact of a public policy in labour economics, its applications in inter-
national economics are only few and recent.

The main finding of our empirical exercise is that the nature of the underlying
shocks strongly matters for the link between exchange rate and growth. An appreciation
associated with a productivity boom 1is generally associated with higher growth than
an appreciation associated with a capital surge. Three specific aspects of this result are
of particular interest.

First, appreciations associated with a productivity boom have a clear positive effect on
economic growth. Considering the full sample of advanced and emerging countries the
effect is statistically significant according to all four matching techniques, ranging from
1.3% to 2%. This effect can be detected for both groups of countries separately, its mag-
nitude being smaller (and for a lower significance level) for the advanced group than
for the emerging group.

Second, in contrast, appreciations associated with a capital surge do not have the
same positive effect on growth. The effect is only significant in the case of emerging
countries, and smaller than the one of appreciations associated with productivity booms
across all four matching techniques.

Third, the ceteris paribus effect of an appreciation is on average negative. Comparing
episodes of productivity booms with and without an appreciation, we find that growth
1s lower when the exchange rate appreciates. Similarly, comparing episodes of capital
flow surges with and without an appreciation, we find that growth is again lower when
the exchange rate appreciates. As an aside, we also find that appreciations per se are
associated with lower growth for advanced countries. These conclusions are robust
when considering solely large appreciation episodes.

We then extend the GDP growth rate horizon from one year to up to five years,
allowing for a lagged impact of the appreciation from one to four years on the economy.
Our conclusions prove robust in most cases. Only appreciations combined with a capital
surge and with a productivity boom seem to have a lasting positive impact on emerging
economies’ growth.

The empirical pattern is consistent with a simple small open economy model. The
model is furthermore characterized by asymmetric effects for some shocks (with a reces-
sion under any exchange rate movement stemming from global interest rate shocks) and
an externality as the decentralized allocation entails a wasteful destruction of firms.
Policy-makers are thus right to be concerned about exchange rate movements, and
worrying about an appreciation is not necessarily inconsistent with worrying about a
depreciation. The key feature of the model is that firms face idiosyncratic fixed costs, so
that in the initial steady state the gross profits of the marginal firm in each sector just
covers its fixed costs. Shocks affect gross profits. In the short run, we assume that firms
that cannot cover their fixed cost shut down, and that no firm can be created. While
stark, this assumption captures the fact that it takes more time and resources to establish
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a new firm than to shut down an existing one. A shock that lowers gross profits in the
traded sector then reduces the number of traded firms, without any new non-traded
firms being created. As individual firms use a technology with decreasing returns to
scale, the lower number of firms leads to lower output, as in Bacchetta and
van Wincoop (2013). The impact on the number of firms leads to an asymmetry. For
instance, an increase in the world interest rate leads to a real depreciation, lowering
profits in the non-traded sector. This lowers the number of firms in that sector as well as
overall output. The recession following an interest rate increase does not imply that
a decrease leads to a boom, to the contrary. A lower interest rate reduces profits and
the number of firms in the traded sector. Shocks to interest rates thus lower output
regardless of their direction.

The model also exhibits an externality, as under the decentralized allocation agents
do not internalize the impact of their decisions on firms’ profitability. We assume that
the fixed costs faced by firms merely consist of a transfer to the household, and thus do
not represent a real cost. A planner recognizes the cost of lowering the number of firms,
and prevents ineflicient destruction of firms by offsetting their fixed costs through lump
sum subsidies. Interestingly, the planner’s allocation does not dampen the movements in
the real exchange rate, which are actually larger than under the decentralized allocation.
This indicates that the first best policy cannot simply be implemented by leaning against
the wind.

The rest of the paper is organized as follows. Section 2 reviews the relevant literature.
Section 3 itroduces the definition of exchange rate appreciations and other bench-
marks, the propensity matching method and its results. Section 4 presents the theoretical
model. Section 5 concludes and discusses possible policy implications.

2. REVIEW OF THE LITERATURE

Most of the existing studies on the link between growth and the exchange rate focus on
episodes of weakening currencies, more specifically sharp depreciations or currency
crises. This 1s understandable given that currency crises generally have powerful adverse
effects on growth, as documented by Cerra and Saxena (2008) and Bussiere ¢ al. (2012),
among others.

One exception is Kappler ¢f al. (2012), who look at the impact of an appreciation on
the current account balance and on real output. They build their empirical results of a
formal definition of large exchange rate appreciation and find that large appreciations
lead to a deterioration of the current account through lower savings and lower exports,
the effects being larger in emerging and developing economies. They, however, find lit-
tle impact on overall GDP as domestic demand and net exports move in opposite direc-
tions. We build on their work in several ways. First, we do not limit our analysis to large
appreciation, but consider them as a special case of our empirical approach. Second,
our method of impact measurement controls for country specificities or bias selection.
Third, we consider the underlying reasons for the appreciation. While non-trivial, such


s

DO REAL EXCHANGE RATE APPRECIATIONS MATTER FOR GROWTH? 11

a distinction is important as a given appreciation can be associated with very different
movements in growth depending on the driving shock. In particular, we distinguish
episodes driven by movements in international capital flows from episodes driven by do-
mestic productivity shocks. Our emphasis on movements in capital flows, which to our
knowledge has not been taken previously, fits with a growing emphasis in international
economics on ‘capital flow bonanzas’ (Reinhart and Reinhart, 2008) and ‘lending
booms’ (Gourinchas et al., 2001). Movements in international capital flows can in princi-
ple reflect the fundamentals of the particular economy, or global fundamentals. A grow-
ing body of literature stresses the prominent role of the latter. IForbes and Warnock
(2012) argue that episodes of large movements in capital inflows and outflows are associ-
ated with changes in global risk, especially for flows in debt instruments, while local fun-
damentals do not have a robust effect. Ghosh et al. (2012) also document the role
of global factors for episodes of large net flows, with local factors playing a secondary
(albeit relevant) role. Rey (2013) stresses the relevance of global financial cycles in driv-
ing economic conditions, regardless of the exchange rate regime.* A prominent study
of episodes of large appreciations is Goldfajn and Valdes (1999), who however focus
on the persistence and unwinding of episodes where the appreciation is out of line with
fundamentals, which is a different focus than ours.

Our theoretical contribution is related to the literature that assesses the drivers of
real exchange rates. Starting from the textbook Balassa—Samuelson effect, where higher
productivity in the traded sector leads to a currency appreciation, the literature has con-
sidered the impact of financial flows shocks, and the presence of externalities.” Benigno
and Romei (2012) consider financial shocks in the form of a tightening of borrowing
constraints. They abstract from the distinction between traded and non-traded goods,
which plays a key role in our model. Benigno and Fornaro (2014) develop a model
where a real appreciation of the exchange rate leads to a costly externality. Their model
considers endogenous growth in the traded sector. A real depreciation shifts demand
away from traded goods, and thus leads to a reduction of productivity growth that is not
internalized by agents. While we also consider that exchange rate movements have a
costly externality through a destruction of firms, our framework ensures that this is the
case for appreciations and depreciations. The impact of exchange rate movements
on the number of firms follows from Bacchetta and van Wincoop (2013), who however
analyse the issue of multiple equilibria under sticky prices. While the focus on the conse-
quence of real appreciations is relatively recent, an extensive literature has considered
the impact of real depreciation. A central mechanism in that line of research is the pres-
ence of balance sheet constraints, with a depreciation raising the local currency value of

Ghosh et al. (2012), however, find that surges of capital flows are less frequent and smaller in countries
with flexible exchange rates.

Benigno and Thoenissen (2003) show that when traded goods are differentiated, a productivity increase
in the traded sector can lead to a real depreciation because of offsetting impacts on the terms-of-trade
and the relative price of non-traded goods.
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foreign debt and the local cost of imported inputs, as in Cespedes ez al. (2004). While our
approach differs from their specific modelling, we also consider costs of exchange rate
movements through firms’ profitability.

3. GROWTH, APPRECIATION, CAPITAL SURGE AND PRODUCTIVITY BOOM:
AN EMPIRICAL ASSESSMENT

This section presents our econometric analysis of the effects of an appreciation
on growth, where we allow for the pattern to vary depending on whether the economy
experiences a productivity boom and/or a shock to capital flows. We start by defining
our measures of appreciations, productivity booms and capital flow surges. We then pre-
sent the method of PSM used in the analysis, before reporting our results and robustness
checks.

3.1. Definitions

Our analysis relies on annual data from 1960 to 2011 for a broad sample of 68 countries
(30 advanced and 38 emerging).” An appreciation episode is defined as a year-to-year
appreciation of the real effective exchange rate, which is not preceded by a depreciation
over the previous year in order to abstract from episodes of catch-up after a deprecia-
tion.” The average real appreciation in these episodes amounts to 5.4% compared to
the previous year. As pointed above, the empirical literature stresses the role of swings in
international financial flows as a major driver of economic performance in emerging
economies, as well as advanced economies as the current crisis highlights. We consider
(gross) capital inflows, measured as a percentage of GDP, and define a capital ‘surge’ as
an annual increase in inflows that is one standard deviation above the average increase
over the five previous years, following Forbes and Warnock (2012). In our sample,
surge episodes are characterized by increases of gross capital inflows by at least 7 per-
centage points of GDP over the previous year. We follow a similar approach in defining
a productivity boom episode. Specifically, we consider a situation where the annual
increase In productivity is one standard deviation above the average increase over the
five previous years.’

We decide to use yearly data as quarterly data, especially for capital flows, tend to be noisy and have a
limited time span.

We consider the effective rather than the bilateral exchange rate as we are interested in the aggregate
macroeconomic outcome.

Gross capital inflows are the sum of inflows of direct investment, portfolio inflows and other inflows.

The measure of productivity is the output per person provided by Oxford Economics. We do not report
the benchmark as the output is measured in domestic currency: an average across currencies would not
be useful.
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Table 1. Incidence of the different changes

Episodes of
Appreciation  Productivity — Capital
increase surge
Appreciation 812
Productivity increase 77 235
Capital surge 96 45 310
Productivity increase and capital surge 16 NA NA

Notes: The table presents the number of the various episodes of real appreciations, increases
in productivity and surges in net capital inflows. The numbers along the diagonal show

the total number of each episode (for instance, there are 235 episodes of productivity
increases). The lower triangle shows the number of episodes associated with two develop-
ments (there are 96 instances of appreciations associated with a capital flow surge). The
final line shows the number of episodes where all three developments are observed.

As a result, our analysis focuses on three types of appreciation episodes: a sole appre-
clation, an appreciation combined with a productivity boom and an appreciation com-
bined with a capital surge. Table 1 reports their incidence. The figures on the diagonal
show the total number of episodes (there are for instance 235 cases of productivity in-
creases), and the figures in the lower triangle show the numbers of episode where two
out of the three characteristics are observed. There is a reasonable amount of informa-
tion regarding an appreciation in the presence of a productivity shock (77 observations),
or a capital surge (96 observations). Interestingly, there are only a few instances where
we observe an appreciation, a capital surge and a productivity increase (16 observa-
tions). We therefore ignore the overlap of all three characteristics in our analysis.

3.2. PSM

Our assessment of the linkages between growth and appreciations cannot merely consist
of an examination of the co-movements between these variables. This is because we
need to address the main challenge in our exercise, namely endogeneity and selection
bias. The selection bias occurs when a real appreciation (the ‘treatment’) is not randomly
allocated across countries, but is instead correlated with other variables. A difference in
growth between countries faced with an appreciation (the so-called treated group) and
the other countries (the so-called control group) could then be attributable to systematic
differences in some variables between the treated and the control groups rather than the
effect of the treatment itself. A standard approach is to rely on an instrumental variable
that affects the appreciation but does not directly affect growth. Controlling for the
differences across countries through an effective instrument is, however, quite difficult,
especially in the presence of limited amount of data.

One alternative, commonly used in labour economics and medical research, is the
PSM approach, as developed in Rosenbaum and Rubin (1983). This methodology

has so far only been used in a small number of studies in international macroeconomics,
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including Glick et al. (2006) who look at currency crises, Das and Bergstrom (2012) who
assess capital account liberalization, Forbes et al. (2013) who consider capital control and
prudential measures, and Forbes and Klein (2013) who analyse the policy responses
to crisis. To our knowledge, the method has not been used to assess the linkage between
exchange rate movements and growth.

The idea behind the PSM approach is to determine whether a treatment (in our case
the three different types of appreciations, with or without productivity increases and cap-
ital surges) leads to different outcomes than the absence of treatment, by matching
treated observations with control observations that share similar characteristics other
than the presence of the treatment. In other words, it constructs a counterfactual for the
treatment, based on a set of observable characteristics.

To illustrate the PSM methodology, we denote the indicator treatment for country ¢
by D,, which is equal to 1 when there is an appreciation (i.e. the treatment) and 0 other-
wise. The country 7 growth rate is 1}y if the country is in the control group and 7j;, if
it is in the treated group, all other characteristics of the country being equal. The treat-
ment effect for country ¢ can be written as 1;; — 1} where one outcome is observed and
the other one the counterfactual. We are interested in estimating the average treatment
(ATT) effect on the treated countries, that is £[1;; — 1jp|D; = 1].The challenge is that
while E[2; 1D = 1] is observed, E[1; o|D = 1] is not. The ATT effect can also be writ-

ten as:
ATT = E[Y;1|D = 1] = E[Y;p|D = 0] — E[Yi|D = 1] + E[Y; 0| D = 0]

where E[1; 1|D = 1] and E[Y; o|D = 0] are observed and E[; ¢|D = 1]-E[Y; o|D = 0]
is the selection bias. Hence, ATT can only be identified if this selection bias disappears,
that is if E[2;0|D = 1] = E[Y;o|D = 0].

The PSM approach addresses this selection problem by pairing each treated observa-
tion with control observations that are otherwise similar based on a set of observable
characteristics. This requires that the treatment satisfies some form of exogeneity,
namely the so-called conditional independence assumption. This assumption states
that, conditional on a vector of observable characteristics X, the variable of interest
(the growth rate for us) is independent of the treatment status. Conditional on this vector
X, the expected growth rate in absence of an appreciation would then be the same
for paired countries, that is E[Y;o|D = 1, X]| = E[Y; ¢|D = 0, X], and the bias would
disappear. Under this assumption then ATT effect is written as:

ATT = E[Y;|D = 1,X] — E[Y;o|D = 0,X],

where E[1;1|D = 1, X| controls for the relevant set of characteristics X. This set should
include variables that are co-determinants of both appreciation and growth, and condi-
tioning on all relevant variables may be a challenge. Rosenbaum and Rubin (1983) and
Imbens (2004) show that if the hypothesis of conditional independence hold then all
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biases due to observable components can be removed by conditioning on the propensity
score. Hence, ATT becomes:

ATT = E[Y;,|D = 1, p(X)] = E[Ti o|D = 0, p(X)],

where E[Y;,|D = 1, p(X)] denotes the fact that we control for the probability of observ-
ing the treatment conditional on the set X of variables.

To obtain AT'T, we first need to estimate the propensity score to control for the likeli-
hood of receiving the treatment, and then use a matching algorithm to pair the observa-
tions based on observable characteristics. We consider four different matching
algorithms, all with advantages and drawbacks. The first is the ‘nearest-neighbor’ that
pairs each observation in the treated group with the closest observation (in term
of propensity score) from the control group. This limits the incidence of ‘bad matches’
at the cost of excluding a lot of potentially useful information. We use this algorithm
‘with replacement’, meaning that the control observations can be used as a match more
than once. This choice decreases the bias, increases the average quality of matching,
and the results do not depend on the order in which observations get matched. The
trade-off is that it increases the estimator variance, if we compare with the alternative
of ‘no replacement’. The second matching algorithm is the ‘five nearest neighbors’ that
takes five countries instead of one from the control group. This matching trades reduced
variance as more information is used to construct the counterfactual, at the cost of some
bias as the average match is poorer than in the previous case. The last two matching
algorithms, the ‘kernel’ and ‘local-linear’ method, are non-parametric matching estima-
tors that compare the outcome of each treated observation to a weighted average of
the outcomes of all control observations, with the highest weight being placed on the
control observations with the closest propensity scores to the treated observation. These
algorithms have a lower variance as they use more information, at the cost of being
more exposed to bad matches.

Applying these matching methods requires that two hypotheses must be satisfied.
The first 1s the conditional independence assumption described above. The second is
the common support condition, which ensures that there is sufficient overlap in the char-
acteristics of the treated and untreated to find adequate matches.

3.3. Estimation of the impact of appreciations

The explanatory variables considered in the PSM are selected to capture country specif-
icities as well as global conditions. We control for global conditions through the VXO,
as a measure of global uncertainty, the log of the commodity price index and the US
interest rate. Country characteristics are captured by changes in real GDP, the ratio
of private credit to GDP and productivity. We also include inflation, the differential
between the United States and the country interest rate, the level of reserves scaled by
GDP, the current account scaled by GDP, the indicator capital account openness
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Table 2. Probability of observing the different cases of appreciation

Appreciation and

Appreciation Prod. Increase Capital surge

Coet. p-val Coef. p-val Coet. p-val
VXO —0.01 0.19 —0.04 0.04 —0.04 0.03
GDP 0.09 0.00 0.05 0.41 0.02 0.62
index commo 0.26 0.05 —0.51 0.08 —0.20 0.48
interest diff. —0.01 0.44 0.05 0.02 0.01 0.62
inflation 0.02 0.07 —0.04 0.06 —0.01 0.55
Productivity —0.05 0.11 —0.14 0.03 —0.19 0.00
constant —2.71 0.01 2.03 0.39 —0.08 0.97
obs 914 898 804

Notes: The table presents the impact of the various explanatory variables on the probability of observing a real
appreciation, an appreciation associated with higher productivity and an appreciation associated with a capital
flows surge, respectively. The impact is presented through the coeflicient and the p-value (a low p-value indicating
a significant impact).

by Chinn and Ito (2008, updated in 2013) and a dummy equal to one if the exchange
rate is pegged.'® All variables used in the logit regression are lagged in order to ensure
that they are not affected by the treatment.

The propensity score p(X) specification that we retain reflects a compromise between
the potential influence of a variable on the outcome and its ability to improve the
matching. Table 2 reports the logit estimations used to produce the final propensity
score specification for the three cases of appreciation (with and without productivity
increase and surge). As expected, not all the variables are statistically significant but
overall the variables help capture the specificities while estimating the PSM, help the
matching, or both.""

As discussed in section 3.2, our approach requires that the conditional independence
condition holds, that is no remaining difference in the various control variables between
the treatment and the control groups once the matching is computed. Table 3 assesses
this point for the four matching algorithms considered.'®"® The p-values reported corre-
spond to the test of mean equality for a variable between the treated and the control
group, before the matching (unmatched) and after. We observe that no significant differ-
ence remains in the data after any of the four matching procedures. All four matching
algorithms are thus clearly suitable for our analysis and perform quite well. Finally, the

1C

The IMF and the World Bank are the source of the data with the exception of the data on productivity
from Oxford Economics, the Chinn and Ito index from Chinn and Ito (2008, 2013), the Goldman and
Sachs commodity index and the VXO from Datastream and the peg dummy is defined as in
Shambaugh (2004).

The results are robust to several alternatives based on the list of variables provided, as long as we do
not reduce too much the number of treated observations.

We report the case with only an appreciation but the outcomes are similar for the other cases.

We use the Stata module PSMATCH2, developed by Leuven and Sianesi (2003).
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Table 3. Conditional independence assumption or sample bias

Nearest Nearest Kernel Local-linear
neighbour (1) neighbour (5)

Treated Mean p-val. p-val. p-val. p-val.
control

VXO Unmatched 21.08  22.06 0.11
Matched 21.11 21.88 0.26 0.92 0.26 0.95

GDP Unmatched 3.68 2.96 0.00
Matched 3.71 3.63 0.73 0.50 0.73 0.80

index commo Unmatched 8.08 8.02 0.12
Matched 8.08 8.15 0.10 0.48 0.10 0.83

interest diff. ~ Unmatched 6.67 5.41 0.14
Matched 6.04 5.66 0.67 0.26 0.67 0.39

inflation Unmatched 8.86 6.57 0.03
Matched 7.97 7.11 0.39 0.17 0.39 0.21

Productivity =~ Unmatched 1.81 1.67 0.47
Matched 1.83 1.58 0.25 0.78 0.25 0.92
566 335 335 335 335

Notes: The table reports the p-value of the test that the variable in the specific column differs between the treat-
ment group and the control group (a high p-value indicates the absence of a significant difference). The p-values
are reported before the matching algorithm is applied (‘unmatched’ rows) and after (‘matched’ rows). The mean
is reported only for the N1 matching algorithm, the mean under other algorithms being very close.

common support condition of sufficient overlap in the characteristics of the treated
and untreated observations also needs to be validated. To do so, the remaining of the
analysis focuses on treated observations that have a propensity score between the maxi-
mum and the minimum propensity score of the control group.

Having established that all conditions required for the use of our method hold,
we now compare the impact of the different appreciations on growth by performing the
matches and estimating the ATT effects. The results, reported in Table 4, measure
the impact of an appreciation on growth on the year of its occurrence. Each panel in
the table corresponds to one of the four matching algorithms. In each panel, we under-
take the analysis for all countries, and then focus on emerging economies (EME) and
advanced economies (AL), separately. For each, we consider the three cases of apprecia-
tion (sole, with productivity boom, with capital surge) as well as the cases of productivity
booms or capital surge that are not associated with an appreciation. This allows us
to identify the overall impact of the different cases of appreciation, as well as isolate the
impact of the appreciation itself when combined with another change.

While the size of the ATT estimates vary somewhat depending on the algorithms,
their direction and statistical strength are quite robust. Four main outcomes can be high-
lighted. First, an appreciation that is not associated with a productivity boom or a capital
surge does not have any significant growth impact overall or for EME, but has a nega-
tive impact for advanced economies, subtracting on average between 0.92 and 0.96 per-
centage point of growth compared to the control group (depending on the matching
algorithm). Second, growth is boosted in countries experiencing an appreciation associ-
ated with a productivity boom. While all countries observe this outcome, it is especially
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Table 4. Impact of different types of appreciations on growth, ATTs

Appreciation and

Nil Prod. incr. Capital surge Prod. incr. Capital surge
Panel A : Nearest neighbour (1)
ALL, treated obs 335 37 43 106 134
ATT —0.02 1.94%* 0.89 2.07%** 0.43
SE 0.33 0.79 0.81 0.49 0.45
EME, treated obs 149 13 18 48 56
ATT 0.41 2.53%* 0.72 2.56%** 1.69%*
SE 0.6 1.28 1.34 0.73 0.74
AE, treated obs 187 23 25 59 77
ATT —0.96%* 1.96%* 0.22 0.63 —0.04
SE 0.39 1.00 0.89 0.61 0.58
Panel B : Nearest neighbour (5)
ALL, treated obs 335 37 43 106 134
ATT —0.26 1.85%#* 0.24 2k 0.58
SE 0.23 0.54 0.53 0.37 0.3
EME, treated obs 149 13 18 48 56
ATT 0.48 2.20%* 1.35 2.69%#* 1.31
SE 0.5 0.93 0.95 0.52 0.52
AE, treated obs 187 23 25 59 77
ATT —0.93%** 1.26 —0.61 0.82% —0.32
SE 0.28 0.68 0.71 0.45 0.41
Panel C : Local-linear
ALL, treated obs 335 37 43 106 134
ATT —0.25 1.9k 0.28 2.07%%* 0.61%*
SE 0.23 0.46 0.49 0.27 0.25
EME, treated obs 149 13 18 48 56
ATT 0.6 2.24%%% 1.24 2,93k 1.5 %%k
SE 0.42 0.79 0.82 0.41 0.43
AE, treated obs 187 23 25 59 77
ATT —0.93#** 1.37%* —0.36 0.96%* —0.21
SE 0.22 0.62 0.59 0.38 0.25
Panel D : Kernel
ALL, treated obs 335 37 43 106 134
ATT —0.11 1.93%#* 0.33 2k 0.66%*
SE 0.21 0.47 0.47 0.28 0.28
EME, treated obs 149 13 18 48 56
ATT 0.61 2.4 3k 1.34%* 3.1 5% 1.56%%*
SE 0.43 0.81 0.67 0.43 0.39
AL, treated obs 187 23 25 59 77
ATT —0.92%#* 1.32%* —0.35 0.98%#* —0.20
SE 0.23 0.63 0.61 0.33 0.28

Notes: The table shows the impact of an appreciation, with or without a productivity increase or a capital surge
(first three columns), and of a productivity increase or a capital surge not associated with an appreciation (last
two columns). Standard errors (SE) are bootstrapped (using 200 iterations). *, ** and *** denote significance
at the 10%, 5% and 1% levels, respectively. Both appreciation and change in GDP growth rate occurs within

the same year.

pronounced for EME where it adds on average between 2.2 and 2.5 percentage points

to growth. Third, an appreciation associated with a capital flows surge does not yield a

significant effect on growth, except for EME where it adds, on average, up to 1.35 per-

centage points. The significance of the effect is, however, sensitive to the matching
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Table 5. Impact of an appreciation

Prod. increase Capital surge Prod. increase Capital surge
Panel A : Nearest neighbour (1) Panel C : Local-linear

ALL —0.13 0.46%+* —0.16%* —0.33%**

EME —0.03 —0.97%%* —0.69%** —0.27

AE 1,33 0.26 0.4 1% —0.15
Panel B : Nearest neighbour (5) Panel D : Kernel

ALL —0.15 —0.52%%* —0.07 —0.33%*

EME —0.49* —0.21 —0.70%** —0.22

AE 0.44%* —0.53%#* 0.34%* —0.15

Notes: The table shows the difference between the treatment effect of a shock associated with a real appreciation
and the effect of the same shock without an appreciation. Standard errors are bootstrapped (using 200 iterations).
*, % and *** denote significance at the 10%), 5% and 1% levels, respectively. Both appreciation and change in
GDP growth rate occurs within the same year.

ATT(app+shock)-ATT(shock).

algorithm considered. Finally, a productivity boom not associated with an appreciation
clearly boosts growth in all economies, while a capital surge has some positive impact
in EME.

Having established the impact of an appreciation combined with a productivity boom
or a capital surge, we now turn to the question of the contribution of the appreciation
per se, given the presence of a shock (productivity boom or capital surge). Table 4 shows
that the impact of higher productivity and capital inflows tends to be larger in the
absence of an appreciation. We thus specifically test whether the growth variations ob-
served in the presence of an appreciation combined with another change is statistically
different from the one observed without an appreciation. The results are reported in
Table 5, where negative values indicate that the appreciation per se, given the presence
of the shock, reduces growth. While the significance of the estimates varies depending
on the matching algorithm considered, we observe that in the presence of a productivity
boom an appreciation tends to lower growth by up to 0.70 percentage points on aver-
age, especially in EME. In contrast, such an appreciation tends to boost growth in AE,
by up to 1.33 percentage points, on average. Turning to the impact of an appreciation
during a capital flow surge, Table 5 shows that such an appreciation has an adverse
effect on growth for both EME and AE, with some sensitivity to the matching algorithm
considered.

3.4. Robustness analysis

We assess the robustness of our results by considering appreciations of different magni-
tudes, and different horizons for the growth impact. A priori, one may expect the
magnitude of the appreciation to matter. While exporters can handle a moderate appre-
clation by lowering their profit margin to absorb the reduced competitiveness, they
may have to cut down on production if the appreciation becomes large. We therefore
investigate whether our results still hold when considering only episodes of strong
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Table 6. Impact of different types of strong appreciations on growth, ATTs
(5-year benchmark)

Strong appreciation and Strong appreciation and

Nil Prod. incr.  Capital surge  Nil Prod. incr.  Capital surge

Panel A : Nearest neighbour (1) Panel C : Local-linear
ALL, treated obs 125 16 15 125 16 15
ATT —0.59 3.34 %% 0.11 -0.5 1.3% 0.16
SE 0.53 1.42 1.11 0.3 0.7 0.59
EME, treated obs 53 8 7 53 8 7
ATT 0.84 2.05 0.43 0.7 3.4 0.77
SE 0.9 2.45 1.47 0.6 1.1 0.88
AE, treated obs 72 8 8 72 8 8
ATT -0.92 —0.64 —1.05 =L 0.6 —0.28
SE 0.58 1.41 1.5 0.3 0.8 0.75

Panel B : Nearest neighbour (5) Panel D : Kernel
ALL, treated obs 125 16 15 124 16 15
ATT —0.52 1.36 0.07 -0.3 1.9 1.25
SE 0.39 0.9 0.77 0.3 0.7 0.62
EME, treated obs 53 8 7 53 8 7
ATT 0.37 2.62%* 0.66 0.8 3.5%¥% 0.72
SE 0.65 1.31 1.27 0.6 0.9 0.99
AE, treated obs 72 8 8 72 8 8
ATT —1.03%#* —0.75 —0.26 — -0.2 0.18
SE 0.39 1.17 1.15 0.3 0.7 0.9

Notes: The table is similar to Table 4. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively.
Both appreciation and change in GDP growth rate occurs within the same year.

appreciations. Allegations of currency war and threats of enhanced capital control mea-
sures during the post financial crisis period are a natural motivation for this question.

Our definition of a strong appreciation parallels the one of productivity booms
and capital flow surges. Specifically, a strong appreciation occurs when the real effective
exchange rate increases in a year by at least one standard deviation above the average
increase over the five previous years. We also consider a reference period of three years.
Furthermore, a period of strong appreciation cannot be preceded by a depreciation of
equal size to rule out catch up episodes. Quantitatively, large appreciations correspond
to an average increase in the real effective exchange rate by 7.33% when the reference
period is of five years, and by 5.58% for the three years reference period.'* A drawback
of considering large appreciations is that the matching process dramatically reduces
the number of observations usable in this analysis, which limits our ability to draw con-
clusions beyond the observed sample.

The resulting ATT estimates are reported in Tables 6 and 7, which correspond to
Table 4 for the five- and three-year reference periods respectively. Overall, the pattern is

' These averages arc across the countries and the time period, as a result they are only useful in compari-
son with the average appreciation reported in the previous section (5.41).
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Table 7. Impact of different types of strong appreciations on growth, ATTs
(3-year benchmark)

Strong appreciation and Strong appreciation and

Nil Prod. incr.  Capital surge  Nil Prod. incr.  Capital surge

Panel A : Nearest neighbour (1) Panel C : Local-linear

ALL, treated obs 158 18 25 158 18 25
ATT —0.18 1.44 —0.6 —0.90 1.96%#* 0.17
SE 0.43 1.23 0.98 0.25 0.6 0.47
EME, treated obs 63 9 11 63 9 11
ATT 0.29 4.03%* 0.76 0.85* 2.11%* 0.81
SE 0.74 1.88 1.75 0.5 0.85 0.84
AE, treated obs 95 9 14 95 9 14
ATT —0.38 —0.85 0.15 —0.67%+* 0.9 —0.31
SE 0.47 1.68 1.2 0.23 0.8 0.64
Panel B : Nearest neighbour (5) Panel D : Kernel

ALL, treated obs 158 18 25 158 18 25
ATT —0.22 1.84%* 0.52 0.19 2%k 0.72%
SE 0.31 0.9 0.69 0.26 0.7 0.43
EME, treated obs 63 9 11 63 9 11
ATT 0.26 2.01* 0.89 0.92%* Jwk 1.32
SE 0.55 1.19 1.15 0.55 1.1 0.88
AE, treated obs 95 9 14 95 9 14
ATT —0.59 0.66 —0.64 —0.6%* 0.6 0.21
SE 0.37 1.33 0.28 0.24 0.97 0.71

Notes: The table is similar to T'able 4. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively.
Both appreciation and change in GDP growth rate occurs within the same year.

robust across the different sets of results, with a weakening of some statistical evidence
when considering only strong appreciations. Tables 6 and 7 highlight three points. First,
a strong appreciation has a negative growth impact in AE, varying from no significant ef-
fect using the three years reference period to up to —1.1%, on average, when using the
five-year period. Second, EME remain sensitive to an appreciation combined with
higher productivity, which adds, on average, up to 4 percentage points to the one-year
GDP growth rate. In contrast, there is no clear evidence of an impact for AE. Finally,
a strong appreciation combined with a capital surge seems to have no growth impact
across any of the three groups of countries considered. This robustness analysis shows
that focusing on strong appreciation episodes does not change the overall message of our
results. Moreover, the enhanced growth rate observed in EME ends up being stronger in
the presence of a strong appreciation than in the presence of an appreciation.

Finally, we explore whether the impact of appreciations on growth changes as we
lengthen the horizon over which growth is computed. Specifically, we expand the hori-
zon for the GDP growth rate from one year to up to five years. Table 8 shows that previ-
ous conclusions hold in most cases in the short run (up to a year after the appreciation,
L.e. two-year growth rate). Furthermore, three out of the four matching algorithms high-
light several features of the data. AE tend to report lower growth rates up to four years
after a (sole) appreciation, with a loss in GDP growth up to an average of 3.4% points in
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Table 8. Impact of different types of appreciations on different growth rate
horizons

All AE EME

Sign Cloef. Sign Coef. Sign Coef.

Appreciation only

l-year growth NS 0 - (=1.0t0 —0.9) NS 0

2-year growth — — (=1.2t0 =0.9) — (=2.2t0 —1.8) NS 0

3-year growth — — (=1.6t0 —1.1) — (—=2.6t02.2) NS 0

4-year growth  — 10 NS?  (=1.5100) ~toNS' (-28w00.0) NS 0

5-year growth —toNS' (=1.61t00) ~toNS' (=3.4100.0) NS*to+ (0to4.8)
Appreciation and prod boom.

l-year growth  + (1.8 to 1.9) NS'to 4+ (0.0to 2.0) + (2.2 t0 2.5)

2-year growth  NS'to+ (0 t02.1) NS?to 4+ (0t03.1) NS'to+ (0.0 t0 2.9)

3-year growth NS 0 NS 0 NS'to+ (0.0t0 3.6)

4-year growth NS 0 NS 0 NS 0

5-year growth NS 0 NS 0 NS 0
Appreciation and capital surge

I-year growth NS 0 NS 0 NS'to 4+ (0.0to 1.3)

2-year growth NS 0 NS 0 NS'to+ (0.0t02.1)

3-year growth NS 0 NS 0 NS'to+ (0.0t02.7)

4-year growth NS 0 NS 0 NS'to + (0.0 to 3.5)

5-year growth NS 0 NS 0 NS 0

Notes: 1-year growth covers the same period than the change in exchange rate used to identify appreciation, hence
these growth rates are contemporaneous to an appreciation. Similarly, 2-year growth means one year after the
appreciation, 3-year growth two years after the apgrcciation and so on.

NS stands for statistically non-significant, NS', NS? and NS® stand for statistically non-significant for one, two or
three matching methods, respectively.

four years. An appreciation combined with a productivity boom or a capital surge may
have a lasting positive impact on EME growth: in the presence of a productivity boom,
an appreciation may enhance the EME three-year growth rate by up to 3.6 percentage
point, on average. An appreciation combined with a capital surge seems to have a simi-
lar impact but lasting longer, with an enhanced four-year growth rate of, on average, up
to 3.5 percentage points.

To sum up, our empirical analysis shows that the link between growth and the real
exchange rate depends on the underlying shock and on the time horizon. Overall, the
four matching algorithms yield the same key outcome: an appreciation associated with
a productivity boom is generally associated with higher growth than when associated
with a capital surge. The next section presents a simple model that mirrors the stylized
fact highlighted previously, while allowing us to go one step further in the understanding
of the mechanisms at play by adding the possibility of inefficient allocations that a plan-

ner would want to correct.

4. A SIMPLE MODEL OF THE REAL EXCHANGE RATE

We present a small open economy model that contrasts the impact of productivity and in-
terest rate shocks on the real exchange rate, output and the current account. The model
makes four points. First and in line with our empirical evidence, appreciations
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stemming from capital inflows surge are associated with weak growth while apprecia-
tions associated due productivity shocks are associated with high growth. Second, the
weak growth observed during a capital flow-driven appreciation does not imply that a
mirroring depreciation is associated with high growth. Instead, the frictions in the model
imply that exchange rate movements driven by capital flows shocks are associated with
low growth. Third, the model includes an externality that leads to inefficiently low
growth following capital flows shocks, thereby justifying policy-makers’ concerns about
both capital flows and sudden stops. Fourth, a direct impact of the global interest rate
on firms’ costs does not materially affect the results. For brevity, we focus on the main
features and results, and leave more details to the Appendix.'” We first present the
building blocks and the solution method. We then derive the solution and discuss the
results through a numerical illustration.

4.1. Building blocks

We consider a small open economy where a representative agent consumes a basket C;
of traded and non-traded goods:

G=0) 1= " (Cr) ()

where ¢ denotes time, (7, and Cy;, are the consumptions of the homogeneous traded
and non-traded goods, respectively, and 7y is the share of traded goods in the consump-
tion basket. The price of the traded good Pz, is exogenously set in the world market,
and the consumer price index is P, = PTJ(Rt)l_ " where R,= Py, / Py is the relative
price of the non-traded good. The allocation of consumption across traded and non-

traded goods takes the standard form. The real exchange rate Q,, is written as:

0, =P /P = (P} /Pr)R ", (1)

where P is the exogenous price level in the rest of the world. Equation (1) shows that
the real exchange rate consists of exogenous foreign prices, P, / Pz, and the endoge-
nous relative price of the non-traded good. An increase in O, denotes a real depreciation
of the domestic currency.

There are n! firms producing the traded good and 7 firms producing the non-
traded good at time ¢ Production uses labour with decreasing returns to scale. The
output of individual firms denoted by ¢ in the traded and non-traded sector are
Yr,(i) = A7, (L7,,(0)) " and Y, (i) = Ans (L, (3)) o respectively, and 4y, is an
exogenous productivity term in sector k= 7, N. The parameter o reflects the degree of
returns to scale. The case of & =1 corresponds to an endowment economy, while the
case of o =0 corresponds to constant returns to scale. The total labour input is set exog-
enously to 1. The assumption of decreasing returns to scale implies that for a given total

'> The fully detailed steps of the model solution are available on request.
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labour input in a sector, Ly, spread evenly across firms, output is an increasing function
of the number of firms in the sector:

y y
I, :J AL (i) % di :J AL 1) =i = (Y A (L)
0 0

Firms in all sectors pay a wage equal to the marginal product of labour. Combining
the ensuing labour demand with the technology, we write the profits of individual firms
in the traded and non-traded good sectors as:

I, = O((l — oc)(l_@/“(wt)_(l—“)/“(Rt—(l—?)AIt)l/oc 2
Ty, = (1 — o))~ 4RI A ), 3)

where w 1s the real wage and profits are measured in units of the consumption basket.
The output levels in the two sectors, and the aggregate output (in terms of the consump-
tion basket):

YT,t _ nT(l _ a)(171)/06(wt)7(17a)/1R;(lfy)(lfa)/a(AIt)1/1
Vo = ) (1= o) () "R (g )1

Y= Rz_(l_y)(YT,z + RzYN,z)

The household can freely lend and borrow from world markets in a bond denomi-
nated in the traded good with an exogenous interest rate #. The income of the agent
is the wage received on the total labour supply and the profits of all firms. The budget
constraint for period ¢ is then:

GAHR B =w 40 My, + 0 Ty, + (1 4R "7B,_,. )
The clearing of the non-traded good market is given by:
(1=9)G = n" (1= )" (a) (R4 ). (5)

The representative Home household maximizes the following inter-temporal utility of

consumption:

U= " Bm(Cy). (6)

The household maximizes (6) subject to the budget constraint (4), taking the value
of profits (2)~(3), the real wage and the numbers of firms as given. The ensuing Euler

condition is:

Cir1 = BC(1+ 1) (R/Ri1)' ™7 = BC(1 +7F), (7)

where ¢ is the real interest rate expressed in terms of the consumption basket.
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The last building block of the model is the determination of the number of firms in
each sector. We consider that, in the initial allocation, firms face an idiosyncratic fixed
cost that can be affected by the interest rate. Specifically, the #! firm in the traded sector
and the #" firm in the non-traded sector face the following fixed costs denominated
n units of the consumption basket:

(14057 Zr(n)7 s (14 05) ()" ®)

Equation (8) allows for a direct impact of the real interest rate (in terms of consump-
tion units) on the firms’ fixed cost.'® We assume that the fixed costs (8) do not entail
a loss of real resources, but are transferred by firms to the household, and, thus, do not
enter the budget constraint (4). Firms in each sector are thus ranked according to their
fixed cost. o captures the sensitivity of the cost to the rank of the margmal firm.
The number of firms in the initial allocation is such that the marginal firm in each
sector makes zero profits including the fixed cost, so that (2) and (3) are equal to the
corresponding costs in (8).

4.2, Solution method

We solve the model in terms of linear log approximations around an initial steady state
where the country does not hold international bonds, and the world interest rate offsets
the discount factor. We set productivity to 4 in both sector, and 7 = ad(y)”
(1405(1=B)/B)"" and Zy = ad(1 — ) 7(1 +6%(1 — B)/B)"" in (8). This param-

eterization ensures that:

R= 17 ﬁT:ZT:% ﬁﬂ“ﬂ:_f\“'zl_’% 7T:yZa YJ\:(I_')})A
C=0T=4, w=(1-a)d, Ty=TIy=ad

We consider that, in period 1 (the short run), the economy is hit by a one-period
shock in the interest rate or by permanent productivity shocks. From period 2 onwards,
the economy reaches a new steady state (the long run).

A central feature of the model is the determination of the number of firms. We follow
the model by Bacchetta and van Wincoop (2013) where firms making insufficient profits
shut down. Specifically, shocks lead to short-run movements in wages, demand, and the
relative price of the non-traded good, which in turn affect profits. We assume that firms
cannot be created in the short run. While this assumption is restrictive, it is motivated by
the fact that firm creation is a more costly process than firm destruction. If all firms in a

'% The direct impact of the interest rate is a shorthand for capturing the possibility that firms have to bor-
row to cover a fraction of the cost, and face a borrowing constraint. Considering a direct impact of the
interest rate on the wage bill does not affect the results because under our assumption of exogenous
overall labour supply the additional cost would be exactly offset by a reduction in the real wage.
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sector make positive profits in the short run, the number of firms remains at its initial
level. If the shocks lead to lower short-run profits, the marginal firms are not able to
cover their fixed costs, and we assume that they shut down in the short run. The number
of firms in the sector is then given by setting the profits (2) or (3) equal to the fixed cost
(8). In the long run, we assume that the number of firms in each sector returns to the
initial values of 7 and 1 — 7. The short-run shutdown can thus be interpreted as firms
being temporarily closed instead of permanently destroyed.'”

We start by solving for the long-run allocation, conditional on the bond holdings
acquired in the short run. Denoting log deviations by hatted values, we write:

where: 4™ = })1217* +(1— y)zle and zzldif = 1217 — 21;\ A productivity increase raises
consumption, wages, real output (evaluated at the initial relative prices) and profits, and
affects the real exchange rate through the standard Balassa—Samuelson effect. Higher
wealth (B; > 0) raises consumption, and leads to a real appreciation that shifts labour
towards the non-traded sector and raises profits in that sector relative to the traded
sector.

We now turn to the short-run allocation. We first solve for the allocation conditional
on the short run number of firms in each sector. Using the long-run solution (9),
the Euler condition (7), the budget constraint (4), the clearing of the non-traded good
market (5) and the fact that the marginal product of labour is equalized across sectors,

we write:
Grm DTG onT) A oy = A o
y+o(l—7)
By =—Ly, = L(?l +anl) (10)
y+a(l—7)
7 Bo N AT ~ dif - dif
Ri=———"———m+oun; ) +4 +oani",
y+a(l—7) : !

'7" This assumption is done for tractability. Our results are very similar if we instead consider that the long
run number of firms in each sector is given by equalizing profits (2)—(3) with the fixed cost (8).
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where: 7% =yl + (1 —9)a) and " =47 — 7). The short-run profits are
given by:
~ ~ ag " 1 —'y) .
I :A%g_ I_OCAagg_ 1 — ~ dif ﬁ( A O(T

7,1 ( )ity (I —y)a" + T a(l—y) (71 +ony ) -
My, =A™ — (1 —0)a™ + X B +oanl).

N1 ( )i} ny y—l—fx(l—y)(l 1)

Equation (11) shows that the profits reflect the shocks and the number of firms in
each sector. If the shocks are such that the profits in (11) are positive for an unchanged
number of firms, then the number of firms in that sector remains at the initial value.

Otherwise, the number of firms adjusts so that the marginal firm makes zero profits:

ol =Mz — (B+0°(1— ) '0%¢;  on) =Ty — (B+0°(1 — ) 6%
(12)

In general, the solution depends on whether the zero marginal profit constraints are
binding or not.

The welfare impact of shocks can be assessed by taking a linear approximation of the
utility (6), and using (9) and (10):
b=+ =Ly = (1= py A

ST = o>

The welfare thus only reflects the productivity shocks and any changes in the number
of firms. In particular, a reduction in the number of firms in any sector is welfare reduc-
ing. A social planner would thus choose to deliver a lump sum subsidy to firms in the sec-
tor facing low profits, paid for by a lump sum tax on the household, in order to prevent
the destruction of firms. As the fixed costs faced by firms are only a transfer and do not
entail a use of real resources, they are not a constraint for the planner.'®

Productivity and interest shocks affect the real exchange rate through their impact
on the relative price of the non-traded good (assuming that P /P =1)

Q,=(P; = Pr)—(1-R..

. . . e tal
The real exchange rate is also affected by shocks to Foreign prices, P, — P;.
Assuming that the traded good accounts for a share y* of the Foreign consumption bas-
ket, an increase in the world price of the traded good translates into a real appreciation

' We can explicitly solve for the planner’s allocation around the steady state, and show that the planner
never lowers the number of firms from the steady state values. The planner’s allocation is thus the one
with constant numbers of firms.
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of the domestic currency, as i’r - P 7= — l)j’m < 0. This exogenous apprecia-
tion only affects the real exchange rate and has no impact on the endogenous variables
in the domestic economy, including the relative price of the non-traded good. Shocks
on Foreign prices in the model therefore correspond to the appreciation shocks that are

not associated with productivity or capital flows movements in the empirical section.

4.3. A numerical illustration of three specific cases

We illustrate the results of our model by considering three shocks: a permanent produc-
tivity increase in the traded sector, A7 > 0, a temporary increase in the world interest
rate, 71 > 0, which can be interpreted as a sudden-stop of international capital flows
and a temporary decrease in the world interest rate, 7; < 0, which can be interpreted as
a capital inflows surge. We consider that traded goods account for 30% of the consump-
tion basket (y =0.3), that there are decreasing returns to scale (o = 0.3), and set the dis-
count factor f§ to 0.95. We set the sensitivity of the fixed cost to the number of firms ¢ to
unity. We first illustrate the case where the interest rate has no direct impact on fixed
costs (0~=0).

Figure 1 shows the short-run impact on Home country variables in response to
the three shocks. The impact of a permanent productivity increase in the traded sector
is given by the striped bar, the black bars show the impact of a reduction in the world
interest rate and the dotted bar shows the impact of an interest rate increase. For brev-
ity, we do not illustrate the impact of shocks to the Foreign prices in the real exchange
rate as they have no impact beyond a real appreciation. All three shocks are calibrated
to lead to a unit response in the relative price of the non-traded good. The top panel
of Figure 1 presents the main variables, namely the relative price, overall consumption,
the current account and overall output. The bottom panel shows a broader range of
variables.

The main message of Figure 1 is that interest rate shocks are contractionary, regard-
less of their direction, while a productivity increase raises output. Higher productivity
raises profits in both sectors, and thus leads to no destruction of firms. Firms in the
traded sector directly benefit from higher productivity and firms in the non-traded sector
benefit from the higher price of the non-traded good. Interest rate shocks lower output
as they lower profits and lead to the destruction of some firms in a sector (traded for an
interest rate decrease, and non-traded for an increase). Because of the decreasing returns
to scale in production, shifting the labour input used by the destroyed firms to the surviv-
ing ones does not generate enough output to replace the foregone one, and overall out-
put falls.

Figure 1 shows differences between the impacts of interest rate decreases and
increases. For instance, output and firm destructions are more acute following a
decrease. Even for variables that move in opposite directions across the two shocks,
such as the labour input in the non-traded sector, we observe that the effects are of
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Figure 1. Impact on short-run variables.

Notes: Decentralized allocation. All shocks are parameterized to lead to a unit movement in the relative price of
the non-traded good. Coefficients: &= 0.3, y=0.3, §=0.95, 6 =1, 0*=0.

a larger magnitude following an interest rate decrease. This is because leT enters (12)
and (13) not only in a symmetric manner as fz“l\ does, but also by affecting the real
interest rate expressed in terms of the consumption basket (the 7, + otleT term). A fall
in the number of traded firms directly reduces the relative price of the non-traded
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good,"” which in turn lowers the real interest rate expressed in terms of the consumption
basket (equal to 71 — (1 — 7)(Ry — R})), and thus magnifies the initial shock. A reduc-
tion in the number of non-traded firms does not generate such an effect.

As pointed above, the fixed costs (8) dot not entail a real use of resources but are
mstead redistributed to the household. Any reduction in the number of firms is then an
inefficient reduction in overall efficiency. A central planner recognizes this and would
opt to keep the number of firms unchanged in the short run: ?le = leT =0.

We contrast the planner’s allocation from the decentralized one of Figure 1. There is
no discrepancy following an increase in productivity, a shock that does not lead to any
destruction of firms under the decentralized allocation. Figure 2 contrasts the allocations
following a decrease in the interest rate, with the shock parameterized to lead to a unit
movement in the relative price of the non-traded good under the decentralized alloca-
tion. The planner’s allocation prevents the reduction in the number of firms in the
traded sector. This substantially reduces the contraction in traded output, and avoids
the decrease in overall output. The boom in consumption and associated current ac-
count deficit are reduced under the planner’s allocation. Interestingly, the increase in
the relative price of the non-traded good (real appreciation) is higher under the planner’s
allocation than under the decentralized outcome. Our model thus shows that while
relative price movements have detrimental effects under the decentralized allocation,
preventing these effects does not imply that price movements should be dampened.
A similar pattern is observed in Figure 3 which contrasts the allocations following an
increase in the interest rate. We again see that the planner prevents the reduction in the
number of firms in the non-traded sector, thereby limiting the contraction of output in
that sector and preventing an overall recession. The decrease in consumption is damp-
ened, but this is not associated with a dampening of the current account surplus. In
addition, the real depreciation of the currency is larger under the planner’s allocation.

We finally contrast our baseline solution of Figure 1 with the case where movements
in the real interest rate have a direct impact on fixed costs (6 = 0.5). Figure 4 shows the
impact of a reduction in the world interest rate, calibrated to lead to a unit movement
in R in the baseline. The number of traded firms decreases by less when the interest rate
directly lowers the fixed cost (black bars), leading to a smaller contraction of overall out-
put. The movements in consumption and the current account are also dampened, but
that of the real exchange rate is increased. Turning to an increase in the real interest
rate (Figure 5), the number of non-traded firms falls by more when the interest rate
directly raises the fixed cost, leading to a larger contraction in overall output. Allowing
for a direct impact of interest rates on firms’ costs thus implies a smaller output contrac-
tion n episodes of capital flows bonanzas than in sudden stops. Nonetheless, the main
message of our analysis is not sensitive to the direct impact of the interest rate on costs.

' In a steady state where the number of firms can change, the relative price is positively affected by
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Figure 2. Impact of a lower interest rate.

Notes: The shock is parameterized to lead to a unit movement in the relative price of the non-traded good under
the decentralized allocation. Coefficients: = 0.3, 7=0.3, =0.95, 6 =1, * =0.

4.4. Insights from the theory and extensions

Our model delivers an asymmetry between the impact of appreciations and deprecia-
tions stemming from shocks to capital flows, as well as an externality that potentially
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Figure 3. Impact of a higher interest rate.

Notes: The shock is parameterized to lead to a unit movement in the relative price of the non-traded good under
the decentralized allocation. Coefficients: « =0.3, 7 =0.3, f=0.95, 6 =1, 6* =0.

makes the decentralized allocation inefficient. The asymmetry reflects the fact that
shocks to capital flows affect profits in the traded and non-traded sectors differently.
The shocks always lead to lower profits in one sector and firms” shutdown in that sector.
As this cannot be offset by firms’ creation in the other sector, we always get a lower
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Figure 4. Impact of a lower interest rate, with and without direct impact on cost.

Notes: The shock is parameterized to lead to a unit movement in the relative price of the non-traded good under
8% =0. Coefficients: 2 =0.3,7=0.3, f=0.95,6=1,* =0 or 0.5.

overall number of firms. Combined with decreasing returns to scale, this leads to a con-
traction in output. Our model can thus delivers adverse effects both of real deprecia-
tions, linking with the literature on sudden stops, and appreciations, linking with the

recent concerns of policy-makers.
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Figure 5. Impact of a higher interest rate, with and without direct impact on
cost.

Notes: The shock is parameterized to lead to a unit movement in the relative price of the non-traded good under
6% =0. Coeflicients: 2 =0.3, 7=0.3, f=0.95,6 =1, 8* =0 or 0.5.

An externality is also present in our setting as the fixed costs faced by firms, which
drive the movements in the number of firms, do not represent a real cost and thus are
ignored by a planner. A planner would always prevent the reduction in the number of
firms to support output and welfare. Interestingly, the movement in the real exchange
rate is larger under the planner’s allocation, despite the fact that this movement is what
leads to profits falling in a sector.
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A limitation of our model is that it does not deliver any threshold effects where the
impacts of small and large shocks differ. For instance, the impact of a 1 percentage point
move in the interest rate is simply twice the impact of a 50 basis points move. One could
extend the model to allow for such threshold effect, for instance by allowing for the mar-
ginal firm in each sector to make positive profits in the steady state. A small reduction
in its profits would then not endanger it, while it would have to shut down following a
large reduction of profits. Allowing for such threshold effects would, however, make the
model substantially more complex.

The model we consider is deliberately kept simple for brevity with the aim of contrast-
ing the impact of appreciations stemming from different sources. Our setup can be ex-
tended in many directions. First, we can relax the assumption of a homogeneous traded
good and mstead consider different domestic and foreign traded goods. The model then
entails another variable in the form of the terms-of-trade between the two traded goods.
As shown by Benigno and Thoenissen (2003), a productivity increase in the traded sec-
tor can then lead to a real depreciation as the ensuing worsening of the terms-of-trade
more than offsets the increase in the relative price of the non-traded good.”” The key
aspect for firms dynamics is the impact of shocks on short-run profits. We can show that
a loosening of borrowing conditions raises profits in the non-traded sector and lowers
them in the traded sector as in our simple specification. The magnitude of these effects
is larger when the substitutability between the traded and the non-traded goods is lim-
ited and the substitutability between the domestic and the foreign traded goods is high.
Higher productivity in the traded sector raises profits in that sector. It also raises them
in the non-traded sector, as in our simple specification, but that effect shows some sensi-
tivity to the parameters. Specifically, non-traded profits rise when there is limited substi-
tutability between the traded and the non-traded goods, but decrease otherwise,
especially if the domestic and foreign traded goods are poor substitutes.

Another line of extensions is to consider a richer modelization of inputs. For instance,
allowing for imported traded inputs implies that a real appreciation directly lowers
firms’ costs, thereby limiting the destruction of firms in the sector where profits are re-
duced. Our assumption of a Cobb-Douglas form for the consumption index and log
utility implies that the traded and non-traded goods are neither complement nor substi-
tutes. Relaxing this assumption leads to richer spillovers between the consumption of the
two goods. Another extension would be to consider additional frictions beyond the
financial friction at the heart of our analysis (as firms have to cover the short-run fixed
costs out of short-run profits). For instance, we could introduce a cost of labour realloca-
tion across sectors in the short run. If this cost is aggregate and ignored by firms in their

2% An earlier version of the paper considered a more general specification of the elasticities of substitution
between traded and non-traded goods, as well as between domestic and foreign traded goods, along
with an endogenous labour supply. In that version the number of firms was held constant. Given the
higher complexity of the solution in the more general model, we opted for a simpler specification.
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optimization, the social planner would opt to limit the inter-sectoral movement of
labour.?!

A final line of additional work is to consider the tools at the disposal of the planner.
We assume that the planner can directly implement lump sum transfers that prevent the
nefficient shutdown of firms. As the inefficiency is directly addressed, the planner is not
concerned by the volatility of the real exchange rate. A more realistic parameterization
would be to consider taxes and subsidies on the consumption of traded and non-traded
goods, as well as on international borrowing and lending. Even then, it could well be the
case that the planner does not limit the exchange rate movements as the taxes drive a
wedge between the real exchange rate and the relative price of the traded and non-

traded goods as perceived by consumers.

5. CONCLUSION

This paper investigates the connection between appreciations and growth. Our main
message is that one cannot draw a simple link between the two variables, and instead
needs to consider the specific underlying shock. We first establish one main stylized fact
from a broad dataset of emerging and advanced economies: appreciations that are asso-
ciated with a surge in capital inflows are characterized by weaker growth, compared to
episodes with a productivity increase, especially within the appreciation year. Our results
also provide some additional insights: appreciations associated with productivity booms
yield higher growth rates especially for EME, but also, to a lesser extent, for AE.
Similarly, an appreciation associated with a capital flow surge tends to strengthen only
EME’s growth, and the effect of the appreciation itself, given the presence of a capital
flow surge, is still negative. Finally, exchange rate appreciations are associated with
weaker growth only for advanced economies when compared to normal times and this
for up to a year afterward. A robustness analysis shows that these results still hold when
considering only cases of strong appreciations.

We develop a simple model that generates a pattern of real exchange rate and growth
consistent with our empirical findings. In addition, the model also justifies a concern from
policy-makers about exchange rate movements driven by capital flows surges and sudden
stops. Irictions in the sectoral re-allocation of output imply that surges and sudden stops
are both associated with a weak output performance. Furthermore, this performance is in-
efficient and thus justifies a policy response, albeit one that would not dampen the move-
ments in the real exchange rate. In contrast, an appreciation driven by higher
productivity generates an efficient response and is of no concern to policy-makers.

Our analysis shows that the concern of policy-makers about appreciations is well-
founded, especially when they are driven by shocks in global financial markets. Our

21 A standard parameterization would be to consider a quadratic cost, akin to Tobin’s Q model of costly
capital adjustment. Notice, however, that the cost of inefficient reallocation of labour would be second
order, while the cost of inefficient firm destruction in our model is first order.
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model furthermore shows that being concerned about an appreciation is not inconsistent
with being concerned about a depreciation. The proper policy response is, however,
subtle. Exchange rate movements driven by shocks to financial market deliver an ineffi-
cient allocation. Yet, the first best allocation does not imply smaller movements in the
real exchange rate. A policy aimed at the exchange rate could well be too blunt a tool
to effectively address legitimate policy concerns.

]
Discussion

Hande Kuctk
Central Bank of the Republic of Turkey

This 1s a very interesting paper that sheds light on the long-standing question of whether
real exchange rate appreciations hamper growth. First, the authors tackle the question
empirically and then build a simple small open economy model that highlights a particu-
lar channel through which changes in the relative price of non-tradable goods affects
economic activity.

The authors use propensity-score matching (PSM), a novel empirical approach in
international macroeconomics, and apply it to a broad sample of advanced and emerg-
ing countries covering the years between 1960 and 2011. They identify three different
types of appreciations: (1) those associated with productivity booms, (2) those associated
with capital inflows and (3) other appreciations which the authors name as ‘sole appreci-
ations’. Their methodology relies on matching countries that are similar other than hav-
ing experienced an appreciation. Accordingly, they can construct a treatment and a
control group for each type of appreciation that they identify, and compare economic
outcomes across these groups.

They find that countries that experienced a real exchange rate appreciation alongside
an increase in productivity had significantly higher economic growth compared to coun-
tries that did not experience these changes. On the other hand, they find no significant
effect on growth when they consider real exchange rate appreciations associated with a
capital surge.

In my opinion, the more interesting empirical findings are the ones that identify the
effects of the real exchange rate appreciation per se, obtained by comparing countries
that experienced both a productivity boom (capital surge) and a real exchange rate
appreciation with those that only experienced the former. These results point to a nega-
tive effect of real exchange rate appreciation on growth on average. Also, appreciations
that are not associated with a productivity boom or a capital flow surge imply lower
growth rates for advanced economies. Main results are robust to large appreciations and
for longer growth horizons.
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Interpreting empirical findings

One way to read the empirical findings is the following: a real exchange rate appreciation
does not have a negative effect on growth when it is associated with a productivity boom
or a capital flow surge. However, growth performance in the face of a productivity boom
or a capital surge seems to be better in countries that do not experience a real exchange
rate appreciation at the same time. Separate estimates for advanced and emerging coun-
tries suggest that the latter finding is especially true for emerging countries.

The authors make the point that the source of the real exchange appreciation is impor-
tant to understand the implications for growth. One thing to note, however, is that the
bulk of the appreciation episodes identified by the authors are not associated with a par-
ticular source. Productivity booms and capital surges account for only 23% of all identi-
fied appreciation episodes. The rest of the appreciation episodes, which the authors
interpret as sole appreciation episodes, might be caused by (or associated with) other
shocks that might have a negative effect on growth on their own. Hence, what the authors
classify as sole appreciation might not be capturing the effects of the real appreciation per
se. For example, it might well be the case that some of the appreciation episodes identified
by the authors are associated with a negative supply shock, such as a productivity slow-
down, which would push up domestic prices while bringing growth down, as the standard
international business cycle theory would suggest. Thus, the negative effect of a sole
appreciation on growth might be smaller than what is reported by the authors.

The model

The authors complement their empirical analysis by building a simple small open econ-
omy model that allows them to analyse responses to productivity and capital flow shocks.
They model a two-period small open economy with tradable and non-tradable sectors
and endogenous firm exit. The decision to exit depends on whether the firm can meet
the fixed cost of production. There is decreasing returns to scale, which implies that out-
put is decreasing in the number of firms. International markets are assumed to be

incomplete, which allows the authors to analyse current account dynamics.

Linking empirical evidence to the model

In the model, a positive shock to tradable sector productivity generates a real exchange
rate appreciation and a rise in output. On the other hand, a capital flow surge, which is
captured by a fall in the world interest rate, leads to an appreciation and a fall in output.
These findings are broadly consistent with the empirical evidence presented by the
authors except that the model’s implications for growth in the face of a capital flow surge
are somewhat more negative compared to the presented empirical evidence.

The authors also allow for shocks to foreign prices, which affect the real exchange
rate exogenously without affecting the relative price of non-tradable goods. This can be
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thought as corresponding to episodes of sole appreciation as identified by the authors in
the empirical part. Although empirically the authors find a negative impact of this type
of appreciations on growth in advanced economies, a ‘sole appreciation shock’ has no
effect on growth in the model by construction. In the empirical part, the authors nicely
isolate the effect of a real exchange rate appreciation when the appreciation is associated
with a productivity boom or a capital surge. However, they do not follow up on that in
the theoretical part. They could, for example, introduce a tax on the relative price of
non-tradables to mute the relative price response in response to a productivity shock or
a capital surge. My understanding of the model is that there would be little growth
impact of these shocks if the relative price of non-tradables were not allowed to change
particularly in response to interest rate shocks.

How does the model work?

The main mechanism is a shift of production across tradable and non-tradable sectors
in response to a change in the relative price of non-tradable goods following an interest
rate shock. Consider, for example, the response to a real exchange rate appreciation
caused by a fall in the world interest rate. Profits fall in the tradable sector as a result of
the fall in the relative price. Some firms have to shut down as they cannot meet fixed
costs, which results in a fall in tradable sector output due to decreasing returns to scale
in production.On the other hand, non-tradable output expands as labour is reallocated
towards the non-tradable sector whose profits rise. However, as no new firms can be cre-
ated in the short-run, the fall in tradable output dominates the rise in non-tradable out-
put and output shrinks.

The dynamics of the model are different if the source of the appreciation is a boom in
tradable sector productivity. This is because the positive effect of increased productivity
on profits offsets the negative effect of the fall in the relative price of traded goods.
Hence, there is no firm destruction in the tradable sector. Tradable sector output
expands while non-tradable output remains constant.

The model has stark implications for the decomposition of output across sectors condi-
tional on shocks that appreciate the exchange rate. It opens an empirical question as to
whether real exchange rate changes have an asymmetric effect on tradable and non-trad-
able sector output or the number of firms in these sectors especially in the case of world
interest shocks. What is more, the model has the implication that output shrinks in
response to both capital inflows and outflows. This implication of the model might be
counterfactual given the boom-bust cycles related to capital flows in emerging economies.

The model might be overstating the negative effect of appreciation on growth due to
the following reasons. First, firm creation is not allowed in the short-run. As existing
tradable firms shut down, no new firm can be created in the non-tradable sector.
Hence, total number of firms is always lower when there is a capital surge that appreci-
ates the real exchange rate. This is why total output shrinks even if non-tradable sector
expands. Secondly, the assumptions of log utility and Cobb-Douglas in consumption
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aggregate imply that utility is separable across tradable and non-tradable goods.
Allowing for complementarities between tradable and non-tradable goods would reduce
the number of tradable sector firms that are shut down in response to a real appreciation
and reduce the asymmetry in sectoral output responses to world interest rate shocks.
Third, tradable goods production typically involves a higher share of imported inputs
and a higher amount of foreign finance compared to the non-tradable sector. Hence, a
real exchange rate appreciation might affect tradable sector costs of production more
favourably than implied by the model. This kind of asymmetry in the cost structure of
tradable and non-tradable sectors would also mean that sectoral output levels do not
diverge as much as the model suggests.

The model highlights one particular channel through which a real exchange rate
appreciation affects output, 1.e. shift of production from tradable to non-tradable sector
as the relative price of non-tradable goods becomes higher. While this is certainly very
important, there are other channels which might be equally important such as the com-
petitiveness channel. There are empirical studies which find that terms of trade fluctua-
tions are at least as important as fluctuations in the relative price of non-tradables in
driving real exchange rate fluctuations. An appreciation in the terms of trade shifts
demand away from the domestic tradable sector — more so if domestic and foreign trad-
able goods are highly substitutable. In this case, production shifts away from the domes-
tic tradable sector to the foreign tradable sector. The authors abstract from this channel
to keep the model tractable, but it is certainly something to keep in mind when inter-
preting the theoretical results.

This point also relates to the interpretation of the model’s policy implications. The
authors solve the social planner’s allocation and find that the planner can prevent output
loss by preventing firm destruction without the need to lean against the increase in the
relative price of non-tradables. Had the model included a different channel of transmis-
sion or another type of friction such as a costly externality associated with capital inflows
as in Benigno and Fornaro (2014) or a pecuniary externality associated with overbor-
rowing as in Bianchi (2011) policy implications could be overturned. It is of course not
feasible or desirable to put all these features in one model, but one should be aware of
these considerations when evaluating different policy options.

Conclusion

To conclude, this paper provides fresh new evidence on the effects of real exchange rate
appreciation on growth. Both the empirical and the theoretical analysis stress the impor-
tance of understanding the source of the real exchange rate appreciation to understand
its implications for growth. This analysis surely has very important policy implications as
real exchange rate appreciation is often made a scapegoat for dismal economic perform-
ance 1n various policy circles. Going forward, it is important to understand and quantify
the role of different channels at work and think about other frictions associated with
appreciations. Also, it will be interesting to build models that address the differences
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across advanced and emerging markets documented by the empirical analysis presented
in this paper.

Selin Sayek
Bilkent University

This paper explores the growth effects of appreciation periods, setting out to identify the
differential effects depending on the source of appreciation as well as across different sets
of countries. This question is especially of recent interest given post global crisis asser-
tions of currency war and the following threats of introduction of deeper capital control
measures. Furthermore, the question is no longer an interest for only advanced econo-
mies or emerging markets but is an issue relevant for both sets of countries. The policy
relevance of the issue should be further underlined given the lack of existing studies on
the growth effects of appreciations; the literature is dominated by studies focusing on the
output loss effects of depreciation periods. The empirical analysis, supported by a theo-
retical framework, points to the link between real exchange rate and growth depending
on the underlying shock, the time horizon under consideration and the economic devel-
opment level of the countries in question. The empirical findings point to appreciations
associated with a productivity booms leading to higher growth effects when compared
to those associated with capital surge periods. The theoretical model provides justifica-
tion for concerns among policy-makers about real exchange rate appreciations associ-
ated with capital flow surges.

One novelty of the analysis is the use of propensity score matching techniques to over-
come the possible simultaneity biases or endogeneity issues. The matching technique
has been mainly used by the literature focusing on programme evaluation of more
micro-based causal analysis. There are very few applications that make use of macro
level data. In this sense, the value added of the current analysis is further enhanced. The
use of macro level data limits the sample size that could reduce the statistical perform-
ance of the analysis. However, this smaller dataset also bears an advantage. Given the
relatively smaller sample size it would be possible to further digress into specific country-
pairs and get insights beyond average commonalities and average treatment effects.
Such examples would further strengthen our understanding of the appreciation periods.
More importantly, it would also allow for a discussion of the underlying economics of
the statistical matching. Such a discussion could also be enriched with a more detailed
discussion of which covariates are used in the matching of appreciation and non-appre-
clation episodes. For example, exclusion of factors such as world growth rates or inclu-
sion of one of the treatment factors such as productivity as a covariate in the analysis
would benefit from a more detailed economic discussion of the matching results.

In order to implement the matching technique appreciation periods have to be con-
verted into a binary indicator; differentiated between appreciation and non-appreciation
periods. While this allows for evaluating the issue of whether appreciation periods have
any growth effects it hides the issue of whether the magnitude of the real exchange rate
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appreciation also has any impact. The possibility of the extent of real exchange rate
appreciations mattering beyond the sheer existence of real exchange rate appreciation
episodes is also an important policy question. Extending the set-up to a multiple treat-
ment analysis would allow investigation of such a semi-continuous measure of the extent
of appreciation.

The policy implications of the analysis depend on the interpretation of the results
reported in Table 5. The analysis suggests that real exchange rate appreciations
have standalone effects, which one could label as direct effects. Productivity growth peri-
ods also have direct effects, just like capital surges. The main contribution of this analysis
1s to argue that while real exchange rate appreciations and productivity growth or capital
surges not only have direct effects on growth experiences but also have indirect effects that
operate through their interactions. In other words, the argument is that the observed
effect of real exchange rate appreciations associated with productivity growth can be
decomposed into the direct/standalone effects of the real exchange rate appreciation and
the productivity growth and the effect due to the interaction of these two events. This can
be depicted as follows ATT(app + shock)=ATT (app-standalone)+ AT T(shock-
standalone) + AT'T(app-shock interaction), where the last term is the main contribution of
this paper. This formulation would suggest a revision of the quantitative effects reported
in Table 5. For example, taking the nearest neighbour case and the appreciation episodes
associated with capital surge the result for the emerging markets and the advanced econo-
mies would be even more dramatically different. For the emerging market economies, the
standalone appreciation effect as well as the combined growth effect of appreciation and
capital surge are not different than zero, the standalone growth effect capital surge is 1.69
percentage points. This implies that the last term of interest, the growth effect of the inter-
action of the real appreciation and capital surge, is —1.69 percentage points, much higher
than the reported —0.97 percentage points. The same discrepancy is also evident for
the advanced economies, where the overall growth effect is not different than zero, sug-
gesting that the growth effect of the interaction of the real appreciation and capital surge
has to fully negate the direct growth reducing effect of the real exchange rate appreciation
where the impact of the appreciation interacted with the capital surge is 0.96 percentage
points for advanced economies. This is much larger than the reported 0.26.

Finally, the theoretical framework suggests an asymmetry in the effects of appreciation
and depreciation periods. The empirical testing of this asymmetry using the matching
technique would be of great value.

]
Panel discussion

Julian di Giovanni said that the model in the paper puts no role for intermediate goods
or tradable and non-tradable sectors. Gernot Miiller said that he is confused with the
nature of the exercise at a conceptual level. He said there are productivity shocks and
shocks to the interest rates but in the data the authors try to identify a treatment to an
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exogenous exchange rate appreciation. The exchange rate is adjusted endogenously in
the model. He asked how the authors could make sense of this empirical exercise when
trying to identify these exogenous shocks. Martin Ellison said that the question would be
answered better if the analysis could go beyond a year. He asked what happens two or
three years after the appreciation happens. Replying to comments, Matthieu Bussiére
said that they look at the impacts of appreciations rather than the impacts of deprecia-
tions because there are few papers looking at the impacts of appreciations and current
policy debate focuses on the effects of appreciations. He agreed with Julian di Giovanni
about the importance of production despite its possible dampening effects but said they
wanted to keep the model simple.

APPENDIX: COMPLETE SOLUTION OF THE MODEL

A1. Labour demand

The allocation of consumption by the household between the traded and the non-
traded goods is C7, = 9(R,)" "¢, and Cy, = (1 — )(R,) 7 C,. The optimization by
firms leads to the following labour demands for individual firms:

LT[(Z) = (1 — OC)1/“(wt)*l/och—(l—“/)/x(AT‘[)l/ac’
Lya(i) = (1= o) (a) ™ R} () 7,

The clearing of the labour market implies that:
1= u Ly, (i) + n) Ly, (d) (A1)
A2. Linearized system

The linearized long-run system of equations consists of the profits (2)—(3), the budget
constraint (4) with constant asset holdings, the clearing of the non-traded market (5),
the labour demand (A.1) and its sectoral equivalents:

7o = —(1 — o) dy + o' (A7 — (1 = p)Ry)

ﬁN,? = —(1 —o)o "y 4+ o~ (Ay + pRy)

Co = (1= B)B "By + (1 = a)iby + apllz + (1 = )Ty
o = A"

Co=—(1 —o)o "ivy + o Ay + ya ' Ry

Lrg=—o""(iog — A7 + (1 — 7)Ry)

Lys = —o" (iy — Ay — pRo).

The solution of this system conditional on the asset holdings is given by (11).
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The linearized short-run system of equations consists of the profits (2)—(3), the
budget constraint (4) with zero initial asset holdings, the clearing of the non-traded
market (5), the labour demand (A.1) and its sectoral equivalents, and the Euler condi-
tion (7):

Iy = —(1 —a)a iy +oc’1(1217~ —(1— y)i?l)
Iy, =—(1 - of)orlim +oc’1(21w +Vi?1)

I:M = fli — 0671<ZZ)1 —A/v — '))R )
Co=Ci+i— (1= (R —Ry).

This system along with the long-run solution (9) leads to the short-run solution
(10)~(11), conditional on the number of firms in each sector.

If the short-run profits (11) are positive when evaluated at ﬁlT = le = 0, the solu-
tion entails no movements in the numbers of firms. If ﬁm < 0 when evaluated at

n, = n1 = 0, then the number of traded firms is glven by the zero profit condition:
onl = HTl (B +0%(1 — ) '6%¢. Similarly, if TIy; < 0 when evaluated at
al = n1 = 0, then the number of non-traded firms is given by the zero profit condi-

tion: o) = Ty — (B + 051 — p))~ 657 “.

APPENDIX: COUNTRY LIST

Argentina, Australia, Austria, Belgium, Bangladesh, Bolivia, Brazil, Canada, Chile,
China, Colombia, Costa Rica, Croatia, Czech Rep., Denmark, Egypt, Estonia, Euro
Area, Finland, France, Germany, Greece, Guatemala, Hong Kong, Hungary,
Iceland, India, Indonesia, Ireland, Israel, Italy, Japan, Korea, Latvia, Lithuania,
Malaysia, Mexico, Morocco, Netherlands, New Zealand, Nicaragua, Norway,
Pakistan, Panama, Peru, Philippines, Poland, Portugal, Romania, Russia, Saudi
Arabia, Singapore, Slovak, Slovenia, South Africa, Spain, Sri Lanka, Sweden,
Switzerland, Taiwan, Thailand, Tunisia, Turkey, United Kingdom, United States,
Uruguay, Venezuela.

REFERENCES

Bacchetta, P. and E. van Wincoop (2013). “The great recession: a self-fulfilling global panic’,
Mimeo, University of Virginia.



DO REAL EXCHANGE RATE APPRECIATIONS MATTER FOR GROWTH? 45

Benigno, G. and L. Fornaro (2014). “The financial resource curse’, Scandinavian Journal of
FEconomuces, 116(1), 58-86.

Benigno, P. and F. Romei (2012). ‘Debt deleveraging and the exchange rate’, NBER Working
Paper No. 17944.

Benigno, G. and C. Thoenissen (2003). ‘Equilibrium exchange rates and supply-side perfor-
mance’, The Economic fournal, 113(486), C103—C124.

Bianchi, J. (2011). ‘Overborrowing and systemic externalities in the business cycle’, American
FEconomic Review, 101, 340026.

Bussiere, M., S. Saxena and C. Tovar (2012). ‘Chronicle of large currency devaluations:
re-examining the effects on output’, Journal of International Money and Finance, 31(4), 680-708.
Cespedes, L. F., R. Chang and A. Velasco (2004). ‘Balance sheets and exchange rate policy’,

American Economic Review, 94(4), 1183-93.

Cerra, V. and S. Saxena (2008). ‘Growth dynamics: the myth of economic recovery’,
The American Economic Review, 98(1), 439-57.

Chinn, M. and H. Ito (2007). ‘A new measure of financial openness’, Journal of Comparative Policy
Analysis, 10(3), 309-22.

Das, K. and K. Bergstrom (2012). ‘Capital account liberalization, selection bias, and growth’,
Mimeo.

Forbes, K., M. Fratzscher and R. Straub (2013). ‘Capital controls and macroprudential
measures: what are they good for?’, MIT Sloan School Working Paper 5061-13.

Forbes, K. and M. Klein (2013). ‘Pick your poison: the choices and consequences of policy re-
sponses to crises’, Mimeo.

Forbes, K. J. and F. E. Warnock (2012). ‘Capital flow waves: surges, stops, flight, and retrench-
ment’, Journal of International Economics, 88(2), 235-31.

Glick, R., X. Guo and M. Hutchinson (2006). ‘Currency crises, capital-account liberalization,
and selection bias’, Review of Economics and Statistics, 88(4), 698—714.

Goldfajn, I. and R. O. Valdes (1999). “The aftermath of appreciations’, The Quarterly Journal of
Economics, 114(1), 229-62.

Gosh, A. R., J. Kim, M. S. Qureshi and J. Zalduendo (2012). ‘Surges’, IMF Working paper,
12/22.

Gourinchas, P.-O., R. Valdes and O. Landerretche (2001). ‘Lending booms: Latin America and
the world’, Journal of LACEA Economia, 1(2), 47-99.

Imbens, G. W. (2004). ‘Nonparametric estimation of average treatment effects under exogene-
ity: a review’, The Review of Economics and Statistics, 86(1), 4-29.

Kappler, M., H. Reisen, M. Schularick and E. Turkisch (2012). “The macroeconomic effects of
large exchange rate appreciations’, Open Economies Review, 243(3), 471-94.

Krugman, P. (1994). ‘Competitiveness: a dangerous obsession’, Foreign Affairs, 73(2), 28—44.

Leuven, E. and B. Sianesi (2003). PSMATCH2: stata module to perform full Mahalanobis and
propensity score matching, common support graphing, and covariate imbalance testing’,
http://ideas.repec.org/c/boc/bocode/s432001 . html.

Mishkin (2007). ‘Globalization, macroeconomic performance, and monetary policy’, remarks
at the Domestic Prices in an Integrated World Economy Conference, Board of Governors
of the Federal Reserve System, Washington, D.C., 27 September 2007.

Noyer (2007). ‘Monetary Policy, the French Economy and its Outlook’, Introductory letter by
Mr Christian Noyer, Governor of the Bank of France, to the Bank of France’s Annual Report
2006, submitted to the President of the French Republic, the President of the Senate, and the
President of the National Assembly, 1 August 2007.

Reinhart, C. M. and V. R. Reinhart (2008). ‘Capital flow bonanzas: an encompassing view
of the past and present’, NBER Working Paper No 14321.

Rey, H. (2013). ‘Dilemma not trilemma: the global cycle and monetary policy independence’,
Proceedings - Economic Policy Symposium - Jackson Hole, Federal Reserve Bank of Kansas
City.

Rosenbaum P. and D. Rubin (1983). “The central role of the propensity score in observational
studies for causal effects’, Biometrika, 70(1), 41-55.

Shambaugh, J. C. (2004). “The effect of fixed exchange rates on monetary policy’, Quarterly
Journal of Economics, 119(1), 301-52.



	l
	eiu005-FN1
	eiu005-FN2
	eiu005-FN3
	eiu005-FN4
	eiu005-FN5
	eiu005-FN6
	eiu005-FN7
	eiu005-FN8
	eiu005-FN9
	eiu005-TF1
	l
	l
	eiu005-FN10
	eiu005-TF2
	eiu005-FN11
	eiu005-FN12
	eiu005-FN13
	eiu005-TF3
	eiu005-TF4
	eiu005-TF5
	eiu005-T5
	eiu005-FN14
	eiu005-TF6
	eiu005-TF7
	eiu005-TF8
	eiu005-TF9
	eiu005-M1
	eiu005-FN15
	eiu005-M2
	eiu005-M3
	l
	eiu005-M4
	eiu005-M5
	eiu005-M6
	eiu005-M7
	eiu005-M8
	l
	eiu005-FN16
	eiu005-M9
	eiu005-M10
	eiu005-FN17
	eiu005-M11
	eiu005-M12
	l
	eiu005-FN18
	eiu005-FN19
	eiu005-FN20
	eiu005-FN21
	eiu005-M13
	eiu005-APP1
	eiu005-APP1



