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Introduction

GASTON GELOS AND ALEJANDRO WERNER

After having displayed remarkable resilience during the global financial crisis,
many Latin American economies continued to face substantial capital inflows
over the last five years, while the commodity exporters among them continued to
experience sustained demand for their key products. The recent, more difficult
environment for emerging markets, including the capital flow volatility surround-
ing the uncertainty about the future path of U.S. monetary policy and the eco-
nomic slowdown in China, however, highlighted the continued challenges related
to external factors faced by the region.

This exposure to the external environment poses important policy questions,
including how to react to in- and outflows, volatile terms of trade, and related
pressures on the exchange rate. This volume presents a collection of novel contri-
butions to this topic, with a special emphasis on Latin America.

Part I deals with some of the fundamental issues related to capital flows and
terms-of-trade shocks. Magud and Sosa ask when to worry about real apprecia-
tion, taking stock of the vast Dutch disease literature to understand its implica-
tions for macroeconomic policy. Interestingly, their comprehensive review reveals
that although there is indeed support for the notion that the tradable sector is
hurt by a real appreciation, there is much less evidence for a “disease” in the sense
of adverse long-term growth effects. This important conclusion provides a cau-
tionary note to policymakers; when thinking about how to react to appreciations
owing to positive terms-of-trade shocks or capital inflows, they should beware—
as the authors put it—of killing the goose that lays the golden eggs.

Part II covers some key analytical diagnostic questions related to capital in-
flows issues: assessing reserves adequacy and current account levels. The study by
Magnusson Bernard estimates the optimal reserve level for a number of countries
in the region using the Jeanne—Ranciére (2006) model of optimal reserves and
contrasts it with some commonly used benchmarks for reserve adequacy, while
also discussing differences in the degree of current account openness and their
implications. Another key issue when facing appreciation or depreciation pres-
sures is to be able to assess whether the exchange rate is misaligned, and, more
generally, to understand the main drivers of exchange rate movements.

An important element in this context is the estimation of the medium-term or
underlying current account balance, for which Perrelli offers an innovative and
more robust econometric approach. The author shows that mainstream methods
used to estimate the savings-investment norms tend to disregard important
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features of the data: in these models, the impact of any given policy variable is the
same for countries carrying large deficits as for countries enjoying large surpluses.
Through the use of the quantile-varying slopes, the econometrician provides a
much richer description of the relationships between current account balances
and macroeconomic fundamentals in a large panel of heterogeneous countries.

The role of capital flow management policies and exchange-rate regimes in
coping with large shocks is explored in Part III. Benelli, Segura-Ubiergo, and
Walker focus specifically on one response to capital flows that has received par-
ticular attention recently—the introduction of capital restrictions—by examin-
ing the impact of the capital inflow tax implemented in Brazil. They find that
the measure appears to have shifted the composition of inflows away from port-
folio flows and toward derivatives. However, the overall degree of exchange rate
pressure remained little changed. Canales-Kriljenko conducts a broad empirical
analysis of the role of the exchange rate as a buffer to variations in external condi-
tions, concluding that exchange rate flexibility helps countries dampen the ef-
fects of external shocks. This finding underscores the importance of one of Latin
America’s key macroeconomic achievements over the last 10—15 years, namely a
much larger degree of exchange rate flexibility. This has helped the region to
weather shocks with much more resilience than in the past.

Part IV explores the effectiveness of fiscal policy in dealing with some of the
challenges discussed. Guerson and Melina propose a forward-looking fiscal policy
framework that secks to smooth primary expenditure over the business cycle
while remaining consistent with public debt sustainability. Under the policy, a
government chooses a budget envelope for the next year such that public debt
remains below a preannounced threshold with a specified probability—the au-
thors apply this framework to various Caribbean countries. Empirical simulations
for a sample of Caribbean countries show that allowing debt to move within a
relatively narrow band achieves significantly smoother primary expenditure paths
over the business cycle, in some cases better than those obtained under a struc-
tural balance rule. This is a particularly interesting finding for these economies,
as they are mostly highly indebted, very open, undiversified, and subject to sig-
nificant real and financial shocks.

Monetary policy is the focus of Part V. The potential role for monetary
policy in the optimal policy response to changes in the external environment
depends significantly on country-specific and institutional factors. For exam-
ple, the financial systems in many economies in Latin America are dollarized
to varying degrees, implying limitations for the conduct of monetary policy.
However, financial dollarization has declined substantially in some countries
in the region in recent years. Garcia-Escribano and Sosa examine the role of
different factors—including prudential regulations and the development of
the capital market in domestic currency—in driving the process of financial
dedollarization for countries that have already fulfilled the main precondition
for dedollarization—macroeconomic stability. They find that the exchange
rate appreciation, the introduction of prudential measures to create incentives
to dedollarize (including an active management of reserve requirement
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differentials), and the development of a capital market in local currency have
contributed to a decline in dollarization. Acosta-Ormaechea and Coble com-
pare the monetary transmission mechanism in four economies that follow in-
flation targeting (IT)—Chile, New Zealand, Peru, and Uruguay—but differ in
their degree of dollarization and financial intermediation, as well as in their
history of IT. The evidence suggests that the exchange rate channel is more
important in Peru and Uruguay (two highly dollarized economies) than the
traditional transmission channels, and that monetary policy has more limited
effects on economic activity. Conversely, the traditional interest rate channel
is effective in Chile and New Zealand.

Opverall, a common thread connects the various chapters in this volume: devis-
ing the appropriate response to external shocks in open economies. Although this
is not a new challenge for the region, the degree of sophistication of the discussion
reflects not only advances in the profession, but also the significant progress in
practical policy implementation achieved in many Latin American countries since
the crises of the late 1990s and early 2000s.
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CHAPTER 1

Worrying about

Currency Appreciation? The
Missing Link between Dutch
Disease and Growth

NICOLAS MAGUD AND SEBASTIAN SOSA

In response to expansionary monetary policy in advanced economies following the
2008-09 global financial crisis, interest rate differentials have triggered a surge in
capital inflows to emerging market countries. At the same time, strong growth in
emerging market economies, especially in Asia, continues to support commodity
prices. While this benign external environment brings opportunities, it also raises
some risks and challenges. Capital inflows and higher commodity export prices
exert appreciating pressures on domestic currencies (Figure 1.1), which poses
policy challenges in many countries out of a concern that a stronger currency
would undermine the competitiveness of their tradable sectors and lower growth.

Based on the experience of the Netherlands in the 1960s, a literature on
“Dutch disease” was developed in the early 1980s. This literature analyzed the
effects of discoveries or price increases of natural resources that result in real ex-
change rate appreciation, factor reallocation, and de-industrialization. Similar
effects may stem from other shocks entailing an increase in foreign exchange in-
flows, such as capital inflows, aid, and remittances.

Economic growth is usually affected by real exchange rate dynamics, but these
effects have been interpreted in different ways. Some views stress that any deviation
of the real exchange rate from its fundamental (that is, long-term) value reduces
economic growth. Others suggest that, although an overvalued exchange rate ham-
pers growth, an undervalued exchange rate fosters it. In turn, an additional view
argues that it is real exchange rate instability that hinders growth. Trying to connect
the Dutch disease phenomenon with the relationship between the real exchange
rate and growth, a recent view suggests that Dutch disease lowers economic growth.
Thus, economic policy should be used to contain any Dutch disease effects.

A previous version of this chapter was published in the Journal of International Commerce, Economics
and Policy, Vol. 4, No. 2 (April 2013).

©lnternational Monetary Fund. Not for Redistribution



8

Worrying about Currency Appreciation?
Figure 1.1 Commodity Prices, Capital Inflows, Growth, and the Real Effective Exchange Rate
in Emerging Markets
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This chapter examines whether the existing literature provides strong support
for the concerns about the potential adverse effects of Dutch disease on long-term
growth. To this end, we review the vast literature on Dutch disease and on the
relationship between the real exchange rate and growth—two related but distinct
concepts. We focus on the theoretical contributions to rationalize the Dutch
disease phenomenon and the empirical evidence. We also review the literature on
the effects of exchange rate overvaluations and undervaluations on growth. Our
survey reviews more than 60 papers (both theoretical and empirical) on these
topics. Their main contributions are described below. To make systematic com-
parisons of the papers’ results, we construct simple indices to evaluate their partial
and overall implications. In turn, the latter evidence is used to analyze the policy
implications of Dutch disease shocks.

We document that Dutch disease does exist in some form. Shocks that trigger
foreign exchange inflows (natural resource booms, surges in capital inflows, foreign
aid, remittances, etc.) typically appreciate the real exchange rate, generate factor
reallocation, and reduce manufacturing output and net exports. However, we do
not find evidence that Dutch disease reduces economic growth. We also find that
real exchange rate misalignment—in particular when owing to overvaluation—
and higher volatility of the real exchange rate lower growth. Regarding the effect
of undervaluation of the exchange rate on economic growth, the evidence is mixed
and inconclusive.

In principle, Dutch disease is an equilibrium phenomenon reflecting changes
in fundamentals, so Dutch disease may not be a disease after all. That said, the
policy response to a natural resource boom (or other shocks causing Dutch dis-
ease) could play a role in determining the overall impact of the shock. Policy
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responses should aim at adequately managing the boom and its associated risks.
The optimal response would consist of taking advantage of the boom, while
dealing with the undesired consequences that it may cause.

DUTCH DISEASE, REAL EXCHANGE
RATE APPRECIATION, AND GROWTH:
THE MISSING LINK

In the 1960s, the Netherlands discovered natural gas in the North Sea, increasing
the country’s wealth. As a result, the increase in the price of this commodity acted
as a wealth effect, increasing domestic aggregate demand. For a small open
economy such as the Netherlands the price of tradable goods was a given. As the
price of nontradable goods clears in the domestic market, higher domestic de-
mand increases the relative price of nontradable goods. Thus the Dutch guilder
appreciated in real terms, decreasing the country’s competitiveness, which, in
turn, reduced the other tradable industries” exports. Since then, this type of phe-
nomenon (which could also be triggered by an exogenous increase in the price of
a country’s existing export, or an increase in capital inflows, foreign aid, or remit-
tances) has been labeled “Dutch disease.”!

Based on these facts, economic theorists started to develop models to rational-
ize the effects of these “natural resource shocks.” Using conventional models, it
was straightforward to show that these shocks (be they in the form of new discoveries
or price increases) resulted in an appreciation of the real exchange rate. Assuming
a capital-intensive manufacturing tradable sector—as opposed to a labor-intensive
nontradable sector—this relative price change triggers factor reallocation—away from
manufacturing—and the appreciation of the real exchange rate, decreasing the
competitiveness of manufacturing tradable goods. As such, Dutch disease has been
also labeled as a resource-based de-industrialization.

Empirical tests of the Dutch disease phenomenon have documented the exis-
tence of such a pattern. The evidence shows that natural resource shocks are
generally followed by real appreciation and de-industrialization.

While a natural resource boom (or any other shock entailing an increase in
foreign exchange inflows) is in principle a positive development owing to wealth
effects, there have long been concerns among economists about the potential
negative impact of Dutch disease on long-term growth. These concerns are usu-
ally based on the idea that the declining (usually manufacturing) tradable sectors
may possess some special characteristics that would stimulate growth and welfare
in the long term (such as increasing returns to scale, learning by doing (LBD),
spillover effects, or other positive externalities).

'See The Economist, “The Dutch Disease,” November 26, 1977, pp. 82-83.

©lnternational Monetary Fund. Not for Redistribution



10

Worrying about Currency Appreciation?

Recently, a new literature focusing on the relationship between the real ex-
change rate and growth has surged, in some cases proposing new channels. Mo-
tivated by the successful experiences of China and other east Asian countries, the
view that maintaining an undervalued or “competitive” real exchange rate may
foster economic growth has been attracting adherents. This view, linked to the
export-led literature as well as to the traditional Dutch disease literature,
argues that the operative channel is the size of the (manufacturing) tradable sec-
tor. The export-led growth strategy emerged, in part, as a response to the failure
of the import substitution growth strategy that started around the 1950s. Given the
speed of technological progress, production of manufacturing goods enabled a faster
transmission of technology, raising the value-added component of these types of
goods—as opposed to basic services that rely on unskilled labor. Banking on the lat-
ter, the export-led growth model is based on making an economy grow through ex-
porting manufactures, which will raise a country’s wealth much faster than by closing
the domestic manufacturing markets and exporting raw materials only, allowing the
country to increase its technological degree of sophistication in the process.

Other views link undervalued exchange rates to higher growth through differ-
ent channels. Dooley; Folkerts-Landau, and Garber (2004), for instance, argue
that an overvalued real exchange rate tends to shift demand away from tradable
to nontradable goods; thus the real interest rate needs to rise to maintain internal
equilibrium, increasing domestic saving rates. Levy-Yeyati and Sturzenegger
(2007) point to an alternative channel: an undervalued real exchange rate is as-
sociated with lower real wages, leading firms to higher investment, and to higher
saving rates to finance them.

The views discussed above suggest that, while real exchange rate overvalu-
ations hurt growth, undervaluations foster it. This contrasts with another posi-
tion, linked to the Washington Consensus view, which argues that any real
exchange rate misalignment implies a sort of disequilibrium that could affect the
growth process. According to the latter view, whenever the observed real ex-
change rate differs from the equilibrium level, welfare is reduced owing to price
distortions. Misalignment applies for any deviation of the real exchange rate from
its long-term (fundamentals-based) equilibrium. Thus, economic growth would
be lower if the real exchange rate is above or below its long-term value, that is,
both undervaluation and overvaluation are pernicious to economic growth. For
export-led growth, however, only overvaluation decreases growth; undervaluation
increases it.

Putting together the concepts elaborated above, it might be tempting to jump
to the conclusion that Dutch disease lowers economic growth, and in fact many
Dutch disease theorists—as well as some empirical applications—come to this
conclusion. However, this needs a strong assumption: that the manufacturing
tradable sector is somehow “special.” In general, LBD or other types of externali-
ties in this sector have been assumed to obtain theoretical models linking Dutch
disease with lower growth. Absent these assumptions, Dutch disease only depicts
an equilibrium real exchange rate appreciation reflecting stronger fundamentals
and de-industrialization, but would not necessarily be bad for overall growth.

©lnternational Monetary Fund. Not for Redistribution



Magud and Sosa

Most of the Dutch disease empirical literature focuses on the impact of foreign
exchange inflows on the real exchange rate and the reallocation of resources be-
tween the tradable and nontradable sectors, but does not examine the effects on
long-term growth, and does not analyze whether the adverse effects associated with
Dutch disease offset the beneficial effects of inflows. Research in this area has
typically not attempted to directly demonstrate the presence of spillovers or other
growth-enhancing qualities in the tradable sector. Hence, the evidence on the
negative impact of Dutch disease on growth is still partial, and generally incon-
clusive. As Sala-i-Martin and Subramanian (2003) argue, the proposition that
tradable sectors are “special” or “superior” because of LBD and other positive
externalities—a necessary condition for Dutch disease to exert a drag on long-
term growth—is “largely unproven.”

Concerns about Dutch disease may also derive from the view that real ex-
change rate overvaluation lowers growth, a result that appears to be supported by
the empirical evidence. Evidence on the positive effects that an undervalued real
exchange rate may exert growth is mixed, with some studies suggesting that un-
dervaluation actually hurts growth—as argued by the Washington Consensus
view. In any case, the real exchange rate appreciation associated with Dutch dis-
ease is in principle an equilibrium phenomenon that reflects a change in underly-
ing fundamentals and does not necessarily imply overvaluation, so it is not clear
why lower growth should be an unavoidable outcome.

Therefore, even though there is some debate over whether misalignment or
overvaluation lowers growth, the channel through which Dutch disease reduces
economic growth is not found in the literature (see below). This is quite relevant,
as it affects the economic policy discussion.

DUTCH DISEASE AND REAL APPRECIATION:
IS THERE ROOM FOR POLICY?

The previous discussion on Dutch disease leads to the following question: is there
room for economic policy to avoid real appreciation? But to answer this question,
it is necessary first to address an earlier question: is the real exchange rate a policy
instrument? In principle, the real exchange rate is a relative price not directly
controlled by policymakers. It is rather the outcome of other forces and policies
affecting supply and demand. However, as discussed in the next section, it can be
somewhat temporarily influenced by certain policies.

While the real exchange rate typically appreciates as a consequence of a natural
resource shock, such real appreciation usually represents an equilibrium phenom-
enon that reflects a change in underlying fundamentals. Therefore, the apprecia-
tion should not need to be a cause of concern, and no economic policy response
would be required, as there is no misalignment. Following this view, growth will
be in line with fundamentals. The export-led growth supporters, however, would
claim that there is always a role for economic policy to keep the currency
undervalued so as to spur economic growth. Eventually, this is an empirical
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question—surveyed below—that essentially needs to compare the short-term
benefits of an undervalued exchange rate with the long-term costs it might embed.

A real appreciation, however, could result from inconsistent domestic eco-
nomic policies. For instance, if economic agents take a temporary shock as per-
manent, the real exchange rate could overshoot and become overvalued, and
eventually become unsustainable if not corrected. If economic policy intends to
permanently deviate the real exchange rate from its fundamental value, eventually
inconsistencies will emerge. The likely effects are that the long-term pain would
outweigh the short-term gain.

Therefore, the nature of the shock, or its persistence, is an important factor in
determining whether to worry about Dutch disease or not. If the shock is tempo-
rary, then there might be a role for economic policy to smooth the impact of the
shock and curb the symptoms of Dutch disease. Unfortunately, in some cases it
is difficult to determine a priori if the shock is either temporary or permanent.

Therefore, even though Dutch disease could entail an appreciation of the real
exchange rate, resource reallocation, and lower productivity in the manufacturing
sector, would that imply that undervaluing the exchange rate will prevent Dutch
disease and increase economic growth? Not necessarily. As documented below,
Dutch disease does exist, but the link between Dutch disease and lower economic
growth does not. Therefore, why would there be a role for economic policy to
prevent Dutch disease on the basis of sustaining long-term economic growth? Yet
the policy response to a natural resource boom (or other shocks causing Dutch
disease) will likely affect the final outcome of the shock. The key challenge is how
to adequately manage the boom associated with it.

Next, we document what the theoretical and empirical literature has found on these
issues. We will then take stock of the literature to derive some policy implications.

THE EXISTING LITERATURE

Dutch Disease: Real Appreciation, Factor Reallocation,
and De-Industrialization

Theory

The theoretical literature on Dutch disease is quite extensive. Early contributions
include Corden (1981, 1984), Corden and Neary (1982), Van Wijnbergen (1984),
Edwards and Aoki (1983), and Haberger (1983). Corden (1981) uses a two-
sector economy to illustrate the so-called tradable squeeze, also known as Dutch
disease. Using a simple model, he shows how the discovery of natural resources
triggers large capital inflows—for example, to finance investments in the natural
resource sector—which in turn appreciates the domestic currency. The real ap-
preciation results from two interconnected sources: capital inflows and the in-
crease in demand for nontradable goods (given higher income owing to the
discovered resources). Furthermore, expectations of further appreciations increase
(speculative) capital inflows, reinforcing the appreciation. The overall effect of
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the real appreciation is to redirect resources from (traditional) tradable goods
to natural resource tradable and nontradable goods. If nominal wages are rigid,
this might increase unemployment. To undo these effects, Corden suggests either
contracting real domestic expenditures or reducing public debt (in an amount
equal to the capital inflows) or, more importantly, spending the proceeds of natu-
ral resources to accumulate foreign financial assets.

Corden and Neary (1982) analyze the effects of Dutch disease on income
distribution and resource allocation. With a general equilibrium model, they
study what they label a “resource movement” and a “spending effect.” The former
arises as the boom industry affects the marginal productivity of the factors of
production—drawing resources out of the non-booming sectors—while the latter
increases spending as a result of the wealth effect of the exogenous shock that
triggers the boom. Conditional on different factor intensities, the model shows
the effects of Dutch disease on income distribution and factor utilization. Corden
(1984) extends Corden and Neary (1982) to analyze the effects of immigration,
endogenous terms of trade, domestic absorption, and some dynamics.

Van Wijnbergen (1984) includes LBD to study the potential effects of Dutch
disease on economic growth. Assuming that economic growth is mainly explained
by LBD—mostly through the tradable sector—then Dutch disease will reduce a
country’s long-term growth. Consequently, there is an argument for responding to
Dutch disease shocks by extending a production subsidy to the tradable goods sec-
tor. However, the latter results and policy implications depend on having a closed
capital account. If the capital account is open, the country can increase its stock of
net foreign assets with the Dutch disease revenues, which will counterbalance the
real appreciation pressures, thus unwinding the call for production subsidies.

In line with the seminal contributions mentioned above, Edwards and Aoki
(1983) discuss whether Dutch disease is a disease in the first place—and show
that it is not a disease as long as the real appreciation is permanent and a shift to
a new long-term equilibrium. To show this, they model a small open economy
subject to an exogenous increase in the price of a commodity export (for example,
oil). They show that, in equilibrium, the relative price of (traditional) tradable
goods not only decreases with respect to commodity exports, but also with respect
to nontradable goods. As a consequence, resources move out of the production of
traditional tradable goods into nontradable goods and commodity tradables. The
paper then extends Haberger (1983), showing that an overshooting of the ex-
change rate might arise if an excess supply of money results from the government’s
monetization of the external shock—which triggers an overshooting of the price
of nontradable goods, thus impacting on the real exchange rate. Dutch disease
tends to be amplified if the government owns the natural resource, as government
expenditures are biased toward nontradable goods and the government spends the
revenues. Haberger (1983) also suggests the relevance of not spending the pro-
ceeds of the external shock domestically. Hence, he suggests that increasing for-
eign assets might not only avoid the real appreciation, but also increase the
country’s long-term growth.
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Krugman (1987) introduces dynamic economies of scale into a standard trade
model to show conditions under which Dutch disease may appear. However, it is
only one of several possibilities in his model—and conditional on the size and
duration of the shock. Buiter and Purvis (1983) examine the following as sources
of de-industrialization: monetary disinflation, an increase in the price of oil, and
a domestic oil discovery. They show that monetary disinflation and an increase in
the price of oil will generate real appreciation, thus reducing domestic production
of tradable goods. Domestic oil discoveries, however, have more ambiguous ef-
fects. They only focus on the demand side part of these shocks, though. They
claim that oil shocks are not likely to increase unemployment—as opposed to
most of the literature. The latter is based on the assumptions that oil is not an
intermediate input—thus not causing long-term impact on the manufacturing
sector—and the absence of a nontradable goods sector. An interesting result they
obtain is that the increase in the price of oil will also have a negative effect on
oil-importing manufacturing output.

Some papers emphasize intertemporal differences of Dutch disease, such as
Bruno and Sachs (1982), Chaterji and Price (1988), Arellano and others (2005),
and Prati and Tressel (2005). Bruno and Sachs (1982) build a Dutch disease
model extended to allow for short-term capital specificity and long-term capital
mobility, international capital flows, and intertemporal optimization. By simulat-
ing an infinite-horizon economy, the main contribution is to look at the transi-
tional dynamics of Dutch disease shocks. The results confirm the mechanics of
Dutch disease and the role for saving the capital inflow generated by Dutch dis-
ease: increasing the net foreign assets (NFA) position of the country smoothes the
benefits of the Dutch disease shock over time. Chatterji and Price (1988) study
the effects of Dutch disease on long-term unemployment. They show that al-
though Dutch disease can increase unemployment in the short term owing to
market rigidities, it lowers long-term unemployment. They assume that the quan-
tity of oil production is exogenous, so there is no resource effect but only a spend-
ing effect. The labor market rigidity is assumed by a union that sets the wage rate
in the tradable goods sector, thus obtaining equilibrium unemployment.

Arellano and others (2005) study the dynamics of foreign-aid-induced Dutch
disease in an open economy real business cycle (RBC) model. The usual static
effects of Dutch disease are obtained. In the dynamic setting, if foreign aid is a
continuous flow, they find that it mainly finances consumption—in line with
intertemporal optimization. If financial access is limited, then aid generates fluc-
tuations in investment in order to smooth consumption. Welfare analysis shows
that volatility in aid results in a welfare reduction. The paper also presents empiri-
cal results on the relationship between foreign aid and the production of goods
for export. Results indicate that manufactured good exports, as predicted by the
theoretical model, are negatively related to the level of aid, even after controlling
for initial endowments, transaction costs, the level of development, and other
variables. Prati and Tressel (2005) also focus on Dutch-disease-like effects of in-
ternational aid. They develop a two-sector open economy model that receives an
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exogenous flow of foreign aid that can be either consumed or invested in
productivity-enhancing public goods. They show a role for macroeconomic pol-
icy by adjusting domestic credit—that is, sterilization. The ability of the latter to
increase welfare is conditional on the time profile of foreign aid. When foreign
aid is mainly front-loaded (back-loaded), a contractionary (expansionary)
monetary policy will stimulate savings (consumption), thus smoothing the effects
of aid. In the presence of LBD, sterilization might raise productivity and increase
future consumption by reducing present consumption—that is, the economy
needs tighter monetary policy to increase future growth.

Gylfason, Herbertson, and Zoega (1997) focus on the effects of Dutch disease
on the volatility of the real exchange rate, which further lowers productivity and
investment in the tradable goods sector. This amplifies the standard Dutch disease
effects. They show that abundance of a natural resource tends to inhibit economic
growth by reducing investment in human capital. The paper analyzes the case of
a flexible exchange rate regime—unlike most of the preceding literature—which
can provide insurance to the primary export industry at the expense of increasing
exchange rate uncertainty for all other industries. Their findings confirm a statisti-
cally significant inverse relationship between the size of the primary sector and
economic growth, but not between the volatility of the real exchange rate and
growth.

The recent literature has started to dispute the negative implications of Dutch
disease. Nkusu (2004) shows that low-income countries that receive foreign aid
need not experience Dutch disease. This is the case if countries can draw on their
idle capacity to satisfy the demand induced by foreign aid. The author builds a
model to specifically analyze the effects of foreign aid in economic growth through
the real exchange rate—thus the need to use a Dutch-disease-type model. It shows
that if there is factor underutilization—for example, unemployment—the Dutch
disease spending effect disappears. Thus, a real appreciation will not affect the
tradable sector and it will not reduce growth until the economy returns to full
employment—that is, when the spending effect reactivates. Torvik (2001) as-
sumes LBD both in the tradable and nontradable sectors, as well as learning
spillovers between sectors. Under these assumptions, the economy depicts a real
depreciation in the long term—despite the short-term appreciation—and output
and productivity may go either up or down, unlike traditional Dutch disease
models. The argument is based on the following: under the LBD and spillover
assumptions, in the short term, the higher demand for nontradable goods in-
creases production. This increases the demand for labor in the latter sector. How-
ever, LBD and spillovers also increase productivity faster in the nontradable sector.
Over time, this implies a reduction in labor demand by the nontradable sector,
which in equilibrium requires a real exchange rate depreciation. Furthermore,
Matsen and Torvik (2005) show the existence of some level of optimal Dutch
disease. This optimal level implies adjusting the national wealth of the Dutch
disease that is consumed each period to be lower than current Dutch disease mod-
els predict—that is, increase saving—yet positive and increasing over time. As
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such, if lower growth is observed, it would be part of the optimal growth path.
Therefore, the paper shows that the greater the growth generated by the traded
sector, the more resources should be spent in the early periods. Making policy
endogenous enables the authors to support why some resource-rich countries have
been successful while others not: it depends on whether the government generates
the intertemporally optimal level of saving.

Focusing on policy reactions to Dutch disease phenomena, Caballero and
Lorenzoni (2007) and Lama and Medina (2010) study the impact of exchange
rate interventions to contain Dutch disease effects. Caballero and Lorenzoni
(2007) analyze the convenience of foreign exchange intervention to prevent
real exchange rate appreciation. The key condition is the degree of financial con-
straint of the export sector. The criterion for intervention, however, is not
whether firms go bankrupt but whether these can cause a strong real exchange
rate (depreciating) overshooting. If export firms are not financially constrained,
only ex post (that is, during the overshooting depreciation) intervention is justi-
fied. If these firms are highly financially constrained, on the contrary, ex ante (that

is, during the prolonged real appreciation phase) intervention is worthwhile to

smooth the overreacting real depreciation. In the model, the overshooting results
from the export sector’s lack of ability to absorb resources (labor) freed by the
nontradable sector—which are channeled by a contraction in real wages that de-
presses domestic demand. Lama and Medina (2010) analyze the welfare effects of
stabilizing the exchange rate—through intervention—to contain the appreciation
derived from a Dutch disease shock. Using a stochastic dynamic general equilib-
rium model with LBD and nominal rigidities, they show that although exchange
rate stabilization sustains tradable goods production (that is, it keeps it at an ef-
ficient level), it contributes to misallocation of resources and increases the econ-
omy’s volatility. Thus, welfare decreases in the case of exchange rate intervention.
Finally, Bresser-Pereira (2008) claims the government should react to the real
appreciation that Dutch disease generates by taxing exports and sales alike to
manage the exchange rate, making it clear that the accumulated tax revenues
should not be spent domestically. However, he presents no convincing evidence
or theoretical model to support his argument.

Applications and Empirical Studies

The empirical literature on Dutch Disease is also extensive. Most of the literature
focuses on the impact of higher foreign exchange inflows on the real exchange rate
and the reallocation of resources between the tradable and nontradable sectors.
Notably, most papers do not examine the effects of the Dutch disease phenomenon
on long-term growth—more specifically, they do not analyze whether the adverse
effects associated with Dutch disease offset the beneficial effects of inflows.

One strand of the literature focuses on the impact of remittances, generally
finding evidence of Dutch disease symptoms. For instance, Lartey, Mandelman,
and Acosta (2008) study the existence of Dutch disease effects stemming from
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remittances, trying to capture both spending and resource movement effects. To
this end, they run a set of regressions using the ratio of tradable to nontradable
output as the dependent variable, in addition to the standard regressions using the
real exchange rate. They use a generalized method of moments estimator to esti-
mate a dynamic panel model, tailored to deal with potential endogeneity in the
explanatory variables. Their findings show that an increase in remittances leads to
real exchange rate appreciation (spending effect) and a decline in the ratio of trad-
able to nontradable output (resource movement effect)—two features of the
Dutch disease phenomenon. Moreover, they find evidence that these effects are
stronger under fixed exchange rate regimes. The authors do not address whether
these effects of remittances harm growth and welfare and what policies should be
pursued to address them.

Acosta, Lartey, and Mandelman (2009) use Bayesian techniques and data for
El Salvador to estimate a dynamic stochastic general equilibrium (DSGE) model
of a small open economy to analyze the effects of remittances on resource realloca-
tion and the real exchange rate. The results suggest that a surge in remittances
leads to Dutch disease phenomena. This is because higher remittances lead to a
decline in labor supply and an increase in consumption demand that is biased
toward nontradables. The higher price of nontradables stimulates an expansion of
that sector, reallocating labor away from the tradable sector. Using a Bayesian
vector autoregression, they find that the empirical results are consistent with the
dynamics of the model, in particular regarding the impact of an increase in remit-
tances on nontradable output and the real exchange rate.

Amuedo-Dorantes and Pozo (2004) assess the impact of workers’ remittances
on the real exchange rate using a panel of 13 Latin American and Caribbean
countries. They also find that an increase in remittances leads to a real exchange
rate appreciation, with a doubling of remittances appreciating the real exchange
rate by 23 percent. In contrast, Rajan and Subramanian (2005) find evidence
suggesting that remittances do not create Dutch disease effects.

Another strand of the literature examines the existence of Dutch disease effects
stemming from foreign aid. Although there is some evidence of Dutch disease
symptoms stemming from aid, that is not an inexorable outcome, and would
mainly depend on how aid inflows are actually spent. Moreover, the overall im-
pact on growth would depend on whether spillovers and/or LBD externalities
accrue to cither tradable or nontradable sectors, and on supply-side effects associ-
ated with aid-related investments.

Rajan and Subramanian (2005) analyze why there is no robust association be-
tween aid and growth, and suggest that a plausible explanation is that aid may lead
to real exchange rate overvaluation, affecting competitiveness in the tradable sec-
tor. They find that aid inflows negatively affect a country’s competitiveness, as
reflected in a decline in the share of labor-intensive and tradable industries in the
manufacturing sector. Their results also suggest that the channel is the real ex-
change rate overvaluation caused by aid inflows. Based on these results, the authors
speculate that because the tradable sector is typically the source of productivity
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improvements, positive spillovers associated with LBD, and scarce foreign ex-
change earnings that filter through to the rest of the economy, the adverse impact
of aid on its competitiveness could retard not just that sector but also the growth
of the entire economy. However, they do not show that aid is, on net, harmful to
growth. They just provide evidence consistent with a channel that could offset
potential beneficial effects of aid.

Rajan and Subramanian (2009) examine the impact of aid on the relative size
of and growth in the tradable manufacturing sector, using an approach that ex-
ploits the variation within countries and across manufacturing sectors, and cor-
rects for possible reverse causality. They also focus on finding evidence on the
channel through which aid might have these effects. They find evidence that aid
inflows negatively affect tradable manufacturing sectors, with real exchange rate
appreciation being the channel for such effects. Although they do not provide any
evidence of causation from manufacturing exports to growth, they speculate that
their findings may explain why the evidence about the impact of aid on growth
is so ambiguous.

Adenauer and Vagassky (1998) test the existence of Dutch disease symptoms
in four CFA zone countries during 1980-92. They find that an increase in aid
leads to a real exchange rate appreciation. Then, they examine the channels of aid
on a country-by-country basis, focusing on the particular policies followed by
each of them. They argue that government policies, consumption levels, and
investment are crucial factors in determining the extent of Dutch disease effects
in each country. Amuedo-Dorantes and Pozo (2004), in contrast, find no system-
atic effect of foreign aid on the real exchange rate.

Adam and Bevan (2004) show that the conventional Dutch disease effects of
aid may be overturned when productivity spillovers accrue in both the tradable
and nontradable sectors. They present a model, calibrated to Ugandan data,
where public infrastructure investment generates an intertemporal productivity
spillover that may exhibit a sector-specific bias. Their results suggest that, for
reasonable values of the parameters regarding the supply-side effects of public
expenditure, the traditional Dutch disease effects are not present beyond the
short term.

Some studies show that Dutch disease is not an inexorable consequence of aid
inflows. For instance, IMF (2005) looks at low-income countries that have expe-
rienced a surge in aid inflows and are strong performers in terms of institutions
and economic policies (Ethiopia, Ghana, Mozambique, Tanzania, and Uganda),
finding that the aid surge was actually accompanied by real exchange rate depre-
ciation, not appreciation. Consistent with real depreciation, export performance
was strong in most of the sample, especially Mozambique and Tanzania.

Other studies focus on natural resource booms, associated with either discover-
ies or price increases. Sachs and Warner (2001) try to explain why countries with
large natural resource endowments tend to grow slowly (that is, the natural re-
source curse). They find evidence that natural-resource-intensive economies tend
to have higher price levels (hence higher nontradable prices, assuming roughly
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similar tradable prices across countries), after controlling for the relationship be-
tween price levels and per capita income. They then show that resource-abundant
countries tend to have small contributions from export growth in manufactures.
They use these results as a potential explanation of the resource curse, by implic-
itly assuming that a larger manufacturing tradable sector drives long-term growth.
However, they do not attempt to show evidence of this relationship. They also
discuss other possible explanations for the curse, which relate natural resource
abundance with crowding out of entrepreneurial activities or innovation, rent-
seeking behavior (voracity effects), and higher corruption. Natural resource coun-
tries would thus experience lower innovation, lower entrepreneurial activity,
poorer governments, and lower growth.

Sachs and Warner (1999) present a model with natural resources, increasing
returns in the spirit of big-push models, and expectations and show that when the
increasing-returns-to-scale (IRS) sector is nontradable, a resource boom can in-
deed pull more goods into that sector, and thereby set off a dynamic growth
process. However, when the IRS sector is in tradable manufactures, a resource
boom can hurt growth, via the Dutch disease phenomenon. Empirically, they
present evidence from seven Latin American countries suggesting that natural
resource booms are sometimes accompanied by declining per capita GDP. How-
ever, they recognize that they cannot distinguish between several possible chan-
nels associated with natural resource booms: Dutch disease, political instability,
costs of high variability of export earnings (with imperfect financial and insurance
markets), etc.

Gylfason (2001) discusses the concept, existing literature, and case studies of
Dutch disease to draw some lessons. In the empirical section, he shows that
across countries (1) economic growth varies inversely with natural resource
abundance; (2) two different measures of education intended to reflect education
inputs and participation are both inversely related to natural resource abun-
dance; and (3) economic growth varies directly with education. Therefore, natu-
ral resource abundance seems likely to deter economic growth not only through
Dutch disease, rent seeking, and overconfidence that tends to reduce the quality
of economic policy and structure, but also by weakening public and private in-
centives to accumulate human capital. If so, the adverse effects of natural re-
source abundance on economic growth since the 1960s that have been reported
in the literature may in part reflect, and possibly displace, the effect of education
on growth.

Larsen (2004) shows that Norway was able to avoid the effects of Dutch
disease after the discovery and extraction of oil in the early 1970s, and discusses
the policies behind the success. He argues that the factor movement effect was
dampened through income coordination: a highly centralized wage formation
system made it possible to make the manufacturing sector the wage leader (based
on productivity increases). This made it possible to limit wage increases in all
sectors from an expanding resource sector. The spending effect, in turn, was
curbed because the government shielded the economy by fiscal discipline and
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investing abroad (through the creation of a petroleum fund). The spillover-loss
effect was limited because losses were substituted for by gains in the highly tech-
nological off-shore oil extraction sector, which requires more capital than on-
land oil extraction. Moreover, social norms, transparent democracy, proper
monitoring, an effective judicial system, and the wage negotiation system re-
duced rent-seeking behavior, limiting the typical negative effects associated with
the resource curse.

Ismail (2010) builds a static model. Then he tests it for the existence of
Dutch disease using microeconomic data, unlike most of the other studies. An-
nual data for the period 1977-2004 in 90 countries are used; however, owing to
limited availability, this includes only data from the manufacturing sector. With
this caveat, he finds that a permanent oil shock results in manufacturing produc-
tion reductions. Furthermore, these effects seem to be stronger in economies
with more open capital accounts. The relative factor price of labor increases with
respect to capital. Consequently, capital intensity increases in the oil shock—
consistent with his labor-intensive nontradable sector model. Finally, he finds
that sectors with higher capital intensity are affected relatively less by these types
of shocks.

Spatafora and Warner (1995) look at oil-exporting countries and observe that
the real exchange rate tends to appreciate in response to terms-of-trade shocks,
but without the existence of Dutch disease. Sala-i-Martin and Subramanian
(2003) do not find Dutch disease evidence. Similarly, Gelb (1988), doing a cross-
country analysis for oil-exporter countries, finds no evidence of Dutch disease in
the manufacturing sector.

Real Exchange Rate and Growth

There is an extensive literature on real exchange rate misalignment and economic
growth. Cottani, Cavallo, and Khan (1990), among others, document the existence
of a strong negative relationship between per capita GDP growth and two measures
of real exchange rate behavior: real exchange instability and real exchange rate mis-
alignment. They find no significant relationship between the purchasing power parity
exchange rate and economic growth. Building on Cottani, Cavallo, and Khan, Ghura
and Grennes (1993) study the effects of the real exchange rate on growth in sub-
Saharan African countries. They confirm the negative relationship between real ex-
change rate misalignment and instability, and economic growth. For their sample of
countries, they also find a negative relationship between the purchasing power parity
real exchange rate and growth. In a similar vein, Dollar (1992) finds that existence of
a negative relationship between distortions in the real exchange rate and per capita
GDP after controlling for the effects of exchange rate variability and the level of
investment.

In recent years, a new literature on the level of real exchange rate and growth
has emerged, with the view that a depreciated or undervalued exchange rate fos-
ters growth. This view has been motivated by the successful experiences of China
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and other east Asian countries. Although there is some evidence suggesting that
exchange rate overvaluation hinders growth and/or undervaluation stimulates it
(Hausmann, Pritchett, and Rodrik, 2004; Prasad, Rajan, and Subramanian,
2007; Levy-Yeyati and Sturzenegger, 2007; Rodrik, 2008; Eichengreen, 2008),
the evidence is still limited and far from conclusive. The literature addressing
these linkages is still in its infancy, and there is no consensus on the precise chan-
nel through which they operate.

A common view—Ilinked to the export-led literature and to the traditional
Dutch disease literature—argues that the operative channel is the size of the
(manufacturing) tradable sector. In this view, this sector is “special,” typically
because of externalities associated with export-linked activities (Prasad and others,
2007; Rodrik, 2008). There is, however, little systematic evidence on the specific
nature of such externalities, and it is empirically difficult to distinguish between
alternative hypotheses. Similarly, although there are a few studies trying to docu-
ment spillover effects stemming from manufacturing, the evidence is quite incon-
clusive (Eichengreen, 2008).

Hausmann, Pritchett, and Rodrik (2004) examine episodes of rapid growth
accelerations that are sustained for at least eight years, and find that such episodes
tend to be associated with increases in investment and trade, and with real ex-
change rate depreciations.

Prasad, Rajan, and Subramanian (2007) assess the impact of capital inflows on
economic growth in nonindustrial economies. Their results show a positive link
between current account surpluses and growth, and interpret this as evidence that
nonindustrial countries receiving foreign capital inflows have not recorded higher
growth rates. They present evidence suggesting that foreign capital inflows can
lead to real exchange rate overvaluation, hurting manufacturing exports and thus
overall economic growth.

Rodrik (2008) finds that an undervalued real exchange rate has a positive effect
on growth, and provides some evidence that the operative channel is the size of
the (manufacturing) tradable sector. He then discusses two alternative hypotheses
to explain the stylized facts, but is unable to distinguish between them empirically.
Finally, he develops a small open economy model where both the tradable and
nontradable sectors face an economic distortion. If such distortion is larger in the
tradable sector, the size of this sector would be smaller than optimal in equilib-
rium. Hence, any policy leading to a real exchange rate depreciation would have
positive effects on growth.

Berg and Miao (2010) analyze Rodrik (2008) and find an identification prob-
lem, as determinants of misalignment are also determinants of growth. In Rodrik’s
story, undervaluation is good for growth and overvaluation is bad. The so-called
Washington Consensus view, on the contrary, considers both types of misalignment
to be bad for growth. Berg and Miao show that Rodrik’s explanation regarding this
symmetry holds. However, Berg and Miao also show that, after controlling for fun-
damentals, deviations of the real exchange rate from purchasing power parity values,
as used in Rodrick (2008), do not explain long-term growth. On the contrary,
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deviations from fundamental real exchange rates, as in the Washington Consensus
view, do explain long-term growth.

Eichengreen (2008) analyzes how the real exchange rate affects economic
growth and what the channels are through which this link operates. He states that
although there is some evidence suggesting that a competitive real exchange rate
may stimulate growth, such evidence is not overwhelming. Moreover, the litera-
ture has not yet identified the relevant channels of transmission. In particular, he
argues that the evidence on the nature and prevalence of positive externalities
associated with export-related activities (or other spillovers stemming from them)
is inconclusive and usually indirect. He argues that these results may indicate that
a competitive real exchange rate is only a “facilitating condition”—not a sufficient
one—that would enable a country to capitalize on certain strong fundamentals
(such as a disciplined labor force, a high saving rate, or its attractiveness as a
destination for foreign investment). Finally, he notes that while a competitive real
exchange rate may play a role in jump-starting growth there are also costs of keep-
ing a weak currency for too long, so it is important to develop an exit strategy.

A second view in the more recent literature links an undervalued exchange rate
to growth through an increase in domestic saving. Dooley, Folkerts-Landau, and
Garber (2004) argue that a depreciated real exchange rate tends to shift demand
away from tradable to nontradable goods, so that the real interest rate needs to
rise to maintain internal equilibrium, increasing domestic saving rates. Levy-
Yeyati and Sturzenegger (2007) point to an alternative channel: an undervalued
real exchange rate is associated with lower real wages, leading firms to higher in-
vestment, and to higher saving rates to finance them. They present evidence sug-
gesting that foreign exchange rate intervention has typically been aimed at
limiting appreciations rather than depreciations (what they call “fear of apprecia-
tion”). After establishing whether such interventions were actually successful in
maintaining an undervalued real exchange rate, they examine the effects of “fear
of appreciation” on growth in developing economies. They find that fear of ap-
preciation indeed leads to higher long-term growth rates. However, in contrast to
the view that points to the relative size and growth of the tradable sector as the
relevant channel, they find that higher growth comes from increased domestic
saving and investment.

Montiel and Servén (2008), however, argue that the link between the real ex-
change rate and saving is theoretically and empirically weak. They find no evi-
dence of a positive relationship between a depreciated currency and higher saving
rates. Moreover, they claim there is no consensus and no analytical basis in the
literature to explain the precise channels through which this link would operate.
They also use a standard new open economy model to show that although it is
possible to generate a positive impact from a depreciated real exchange rate on
saving, the necessary conditions to get this result are quite implausible. Finally,
they show that the empirical literature trying to explain international differences
in saving rates has not provided evidence on a possible role for the level of the real
exchange rate as a potential determinant.
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THE LITERATURE REVIEW IN NUMBERS

In this section, we put together the information contained in the papers reviewed in
a systematic way, developing some basic indicators. Each of the reviewed papers—
either theoretical or empirical—obtains results, for example, on whether Dutch dis-
ease exists or not, or if real exchange rate undervaluation increases economic growth,
etc. To this end, the papers were divided into two categories: (1) those analyzing
Dutch disease; and (2) those studying the effects of the real exchange rate on growth.

Papers focusing on Dutch disease were first separated according the nature of
the Dutch disease shock: (1) natural resource/capital inflows; (2) remittances; and
(3) foreign aid. Within each category, in turn, each paper was surveyed to find
results regarding the following. Do Dutch disease shocks cause:

* a real appreciation?

* lower relative production of tradable goods versus nontradable goods?

e factor reallocation?

¢ areduction in the relative productivity of the tradable versus nontradable sectors?

* lower net exports? and

* lower growth?

The papers analyzing the effects of exchange rates on growth were reviewed
looking for conclusions regarding the following questions:

* Does misalignment of the real exchange rate lower economic growth?

* Does it make any difference if the misalignment is due to overvaluation?

* Does it make any difference if the misalignment is due to undervaluation?

* Does an appreciation of the real exchange rate (level) decrease economic growth?

* Does a depreciation of the real exchange rate (level) decrease economic growth?

* Does volatility of the real exchange rate misalignment lower economic growth?

* Does volatility of the real exchange rate level lower economic growth?

Figure 1.2 shows the results for the papers analyzing Dutch disease. As men-
tioned above, the results were separated according to the source of Dutch dis-
case shock. The overall results suggest the following. In more than 80 percent
of the cases, Dutch disease shock appreciates the real exchange rate and causes
de-industrialization (that is, a decline in the ratio of tradable to nontradable
output). In more than 90 percent of the cases, Dutch disease shocks generate
factor reallocation and a decrease in the relative productivity of the tradable sec-
tor, and in about 75 percent of the cases, exports are reduced. However, and
contrary to the common view, no lower growth is observed as a result of Dutch
disease in close to 80 percent of the cases. Notably, only a few papers address this
question, as most of them focus on real exchange rate appreciation, factor real-

location, and relative output (tradable to nontradable). The results hold regard-
less of whether the papers are theoretical or empirical, as shown in Figure 1.3.
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According to the source of the shock, we observe consistent results (Fig-
ure 1.2). For natural resource/capital inflows episodes, the shares are larger in each
category. A similar pattern is found for foreign aid shocks. As for remittances,
results show a strong indication of real appreciation, but not much net effect on
relative tradable/nontradable output or economic growth.

Figure 1.4 presents the results corresponding to the effects of the real exchange
rate on growth. There is evidence that real exchange rate misalignment does reduce
growth. Of the reviewed observations, 90 percent show that when the misalign-
ment (defined as a deviation from its fundamental value) is due to overvaluation,

Figure 1.2 Literature Review in Numbers: Dutch Disease

Do natural resources/capital inflows

Do Dutch disease shocks cause the following?1 shocks cause the following?
100 100
01wy g 9048 @y
80 - (13) (19| g0 - ©)
70 70
60 60 -
50 50

Do shocks to remittances cause the following?1 Do shocks to foreign aid cause the foIIowing?1

80 100

70 4 lYes O No 901

80 -
60

70
501 60
40 4 50
20 40+

301
20

201
101 104
04 0-

(©)

(4)

(0)
Appreciation " Lower T/NT  Lower growth S & S 124 ' &
output & NN § £ &8
& oREF P Vo
Q@ 9 N ooq’ § K S
& §ove
s N &

Source: Authors’ calculations.
Note: T/NT = tradable/nontradable.
"In percent of total observations. Number of observations in parentheses.

©lnternational Monetary Fund. Not for Redistribution



Magud and Sosa 25

Figure 1.3 Literature Review in Numbers: Do Dutch Disease Shocks Cause the Following?
Comparing Empirical and Theoretical Papers
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growth is reduced. When the misalignment is due to undervaluation, some results
indicate that it lowers growth, but the evidence is broadly inconclusive. If any-
thing, the evidence seems to indicate that misalignment lowers growth. Regarding
the exchange rate level, an appreciation appears to reduce growth in 75 percent of
the surveyed observations, whereas depreciation seems not to reduce growth in
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Figure 1.4 Literature Review in Numbers: Real Exchange Rate and Growth
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100 percent of the observations. It should be noted, however, that the majority of
the studies addressing the relationship between the real exchange rate and growth
focus on misalignment (either overvaluation or undervaluation) and not on the
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level of the real exchange rate.” Finally, real exchange rate volatility appears to be
negative for growth regardless of whether we focus on the volatility of the mis-
alignment or the volatility of the real exchange rate level.

Putting together both pictures, the reviewed literature gives a clear message.
On the one hand, Dutch disease does exist—as the real exchange rate appreciates,
there is factor reallocation, and production switches away from manufacturing.
On the other hand, exchange rate volatility hampers economic growth. Misalign-
ment of the real exchange rate from its fundamental value also lowers growth.
Overvaluations (however defined) are always negative for economic growth, but
the evidence on undervaluation is inconclusive. Finally, the evidence shows the
lack of connection between Dutch disease and economic growth. Dutch disease
does exist, but its existence does not imply lower growth. Even though overvaluation
may hinder growth, Dutch disease could also be seen as an equilibrium phenomenon
in which a country becomes richer.

POLICY DISCUSSION

Should real exchange rate appreciation be a source of concern for policymakers?
Should they act to curb Dutch disease effects? If yes, is it owing to concerns about
long-term growth? What is policy really capable of doing? In this section, we
build on our discussion of the literature to address these questions.

The literature reviewed above reveals that there is little theoretical and empiri-
cal basis for the adverse impact of Dutch disease on growth. Although Dutch
disease may be accompanied by a contraction of manufacturing tradables, this
would not necessarily offset the beneficial effects associated with the positive
wealth effect. The policy response should aim at taking advantage of those posi-
tive effects, while at the same time mitigating the undesired consequences that it
may cause.

A given appreciation of the real exchange rate may have a differential impact
on economic growth depending on whether or not it reflects an equilibrium
phenomenon. If the appreciation is driven by a permanent change, then it will
imply a long-term equilibrium movement, and in principle Dutch disease should
not be a concern. However, the real exchange rate could overshoot and become
overvalued (for instance, if agents overestimate the persistence of the shock, or in
case an excess supply of money results from the government’s monetization of the
external shock—which triggers an overshooting of the price of nontradable
goods). Thus, macroeconomic policy should focus on avoiding overshooting,
overheating, and the surge of macroeconomic imbalances that could later become
unsustainable.

It is sometimes difficult for policymakers to assess if a certain shock and the cor-
responding real exchange rate appreciation will be temporary or permanent. If the

*Although we found 47 studies examining the relationship between real exchange rate misalignment
and growth, we found only 9 focusing on the level of the real exchange rate.
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authorities treat a permanent shock as temporary and decide, for example, to inter-
vene in the foreign exchange market, they will delay an unavoidable—and desirable—
macroeconomic adjustment, resulting also in substantial quasi-fiscal costs owing to
sterilization. If, on the contrary, they treat a temporary shock as permanent, they may
experience costs in terms of reduced growth. In the particular case of capital inflows
shocks, this dilemma has in recent years provided a justification for the use of capital
controls in some countries. Use of these controls was based on the belief that they
would provide an instrument to limit the cost of accumulating reserves while avoiding
a real exchange rate appreciation that may need to be reversed in the future. A discus-
sion on the merits of capital controls is, however, out of the scope of this chapter (see
Magud and Reinhart, 2007, for an extensive study on this issue).

Fiscal policy is a natural instrument to help curb Dutch disease effects. In
fact, excessive public spending has been a common component of economic
mismanagement of booms stemming from positive Dutch disease shocks. Fiscal
policy may play a role not only by mitigating the “spending effect” associated
with Dutch disease but also by smoothing expenditures to reduce output volatil-
ity. A prudent expenditure policy would help by saving part of the increased
revenues, which could be used to repay either external debt or to accumulate
foreign assets—typically in a sovereign wealth fund to be invested abroad. This
would help limit aggregate demand pressures and hence the spending effect, and
weaken real appreciation pressures. Directing spending to tradables (imported
capital goods, for example) would also help curb the negative impacts of Dutch
disease. If there is a presumption that the shock may be temporary, smoothing
expenditure over time would help reduce volatility. In this case, a fiscal rule and
the use of a stabilization fund could be appropriate.

How the inflow is spent is crucial not only to curb Dutch disease effects, but
also to maximize the benefits associated with the positive income shock. It is poli-
cymakers’ job to ensure that these benefits outweigh any potential adverse effect
on long-term growth owing to a contraction of the tradable sector. In this regard,
there is a case for improving the quality of expenditures, for example, by promot-
ing investments that would entail positive supply-side effects. Investments that
foster productivity and supply of nontradables (such as investments in infrastruc-
ture, education, or other activities to improve and expand the availability of
skilled labor) would be particularly advantageous.

Norway, after the discovery and extraction of oil in the early 1970s, provides
a good example of policies that proved successful in avoiding the effects of
Dutch disease. The factor movement effect was dampened through income co-
ordination: a highly centralized wage formation system made it possible to make
the manufacturing sector the wage leader (based on productivity increases). This
made it possible to constrain wage increases in all sectors from an expanding
resource sector. The spending effect, in turn, was curbed because the govern-
ment shielded the economy by fiscal discipline and invested its savings abroad
(through the creation of a petroleum fund). The spillover-loss effect was limited
because losses were offset by gains in the highly technological offshore oil
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extraction sector, which requires more capital than on-land oil extraction. Fi-
nally, social norms, transparent democracy, proper monitoring, an effective ju-
dicial system, and the wage negotiation system reduced rent-seeking behavior,
limiting the typical negative effects associated with the resource curse.

The optimal policy response would depend, to some extent, on the type of
shock behind the Dutch disease. For instance, in case of a surge in aid inflows,
the creation of a sovereign wealth fund to be held abroad would not make sense.
On the contrary, policies would need to focus on ensuring that the increased in-
flows are spent adequately. Investments with positive supply-side effects, in par-
ticular those that would enhance productivity in nontradable sectors, could be
helpful to ensure that the increase in aid does not hinder long-term growth.

In case of a positive terms-of-trade or capital inflows shock, policies should
focus on mitigating the spending effect and avoiding an excessive increase in ag-
gregate demand, overheating, and inflation pressures—even more so if there is
uncertainty about the duration of the shock. Countries that do not want to accept
too much real exchange rate appreciation should be ready to tighten fiscal policy.
This would be the most reliable way to contain domestic demand, keep inflation
in check, and—in the wake of a surge in capital inflows—avoid an excessive de-
terioration of the current account. Finally, improving financial regulation and
supervision could play an important role in helping to contain credit booms or
asset bubbles, reducing the likelihood of boom-bust cycles.

CONCLUSION

Concerns about sustained adverse growth effects of real appreciation have been ex-
plored for many years, going back at least to the Dutch disease literature of the early
1980s. The debate continues today, including with related recent literature that pro-
poses further links between the real exchange rate and growth—but is still far from
resolved. Although the logic of some of the theoretical arguments for this link is clearly
established, these arguments lean heavily on special assumptions about the nature of
economic growth. And the evidence seems insufficient: to date, with a few exceptions,
empirical studies of Dutch disease have focused mainly on how shocks that cause real
appreciation may affect the level of traded goods production rather than on whether
this sector has a special role in economic growth, or whether it is permanently dam-
aged by temporary episodes of real appreciation. Moreover, although the literature on
real exchange rate and growth suggests that an overvalued exchange rate hinders
growth, Dutch disease is in principle an equilibrium phenomenon reflecting changes
in fundamentals, and not necessarily implying an overvaluation.

Our survey shows that, on the one hand, Dutch disease does exist—as the real
exchange rate appreciates, there is factor reallocation, and production switches
away from manufacturing. On the other hand, exchange rate volatility hampers
economic growth. Misalignment of the real exchange rate from its fundamental
value also lowers growth. Overvaluations (however defined) are always negative
for economic growth, whereas the evidence on undervaluation is inconclusive.
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Should policymakers worry about real exchange rate appreciation? Should they
act to prevent appreciation and potential Dutch disease symptoms? As discussed
in this chapter, the evidence on the impact of Dutch disease effects on growth is
mainly inconclusive. Moreover, it is worth noting that shocks that cause Dutch
disease—large capital inflows, export price booms, etc.—are usually associated
with periods of economic bonanza. Dutch disease effects are an unintended con-
sequence of foreign exchange abundance, but these negative effects would not
necessarily offset the beneficial effects of the inflow. The challenge for policymak-
ers is to adequately manage the boom and its accompanying risks. Therefore, the
optimal policy response would consist of taking advantage of the boom, while at
the same time dealing with its undesired consequences. When thinking about
what to do about Dutch disease, policymakers should beware—in responding to
the effects of the disease—of killing the goose that laid the golden egg.
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CHAPTER 2

International Reserve Adequacy
in Central America

KRISTIN MAGNUSSON BERNARD

International reserve accumulation has recently grown rapidly, reaching 17 per-
cent of global GDP in 2011, which represents a fourfold increase over 10 years.
During this time, emerging market holdings rose to 32 percent of GDP' This
extensive accumulation of foreign reserves has naturally prompted questions re-
garding what benefits countries have from international reserve holdings, and
whether current levels can be justified on economic grounds.

One long-standing view of the rationale for holding international reserves is to
insure against balance of payments shocks. Commonly used rules of thumb for
reserve adequacy investigate whether international reserves cover some external
commitments, for example, three months of imports for countries with limited
access to capital markets, or measures of potential capital flight, such as short-
term external debt at residual maturity and current account deficits. Alternatively,
the actual demand for international reserves has been studied using variants of the
“buffer stock model,” treating reserves as a resource for smoothing consumption
in the face of sudden stops of external credit and the output falls that often ac-
company it (Frenkel and Jovanovic, 1981). This strand of literature typically finds
that the size of reserve holdings is positively related to income volatility, openness,
and financial depth (Edwards, 1983; Flood and Marion, 2002; Obstfeld, Sham-
baugh, and Taylor, 2008). Previous literature has also tried to find an “optimal”
level of international reserves by weighing the aforementioned benefits of inter-
national reserves for mitigating falls in domestic consumption during balance of
payments crises against the cost of holding reserves—for example, the interest rate
differential between long-term debt issued to finance reserves and the return on
reserves (Jeanne and Ranciére, 2006; Gongalves, 2007; Valencia, 2010).

Using the above-mentioned frameworks, several authors have concluded that the
recent reserve holdings of most emerging markets are hard to justify on economic
grounds, and that other factors, such as export-oriented growth strategies, might be
at play (Dooley, Folkerts-Landau, and Garber, 2003). Recent evidence from Asia
and Latin America suggests that the overaccumulation of international reserves in
one country might then have prompted others to follow suit through an attempt to
“keep up with the Joneses” (Cheung and Qian, 2009; Cheung and Sengupta, 2011).

"The figure is 26 percent of GDP if China is excluded.
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Most research on the international reserve coverage has so far concentrated on
large emerging markets and advanced economies. This chapter will instead focus
on small non-dollarized economies in Central America, that is, Costa Rica, the
Dominican Republic, Guatemala, Honduras, and Nicaragua.2 Our motivation is
twofold. First, to provide evidence on reserve coverage for the region—which is
lacking—and smaller emerging markets in general.” Second, to shed light on the
appropriateness of the different commonly used methods for assessing reserve
adequacy for smaller and less financially integrated emerging markets than those
previously studied, including the possible presence of “keeping up with the Jone-
ses” effects.

Our focus region also displays other features that make it an interesting test-
ing ground for assessing reserve adequacy. Compared with some of their larger
and more advanced emerging market peers, the Central American economies
have, on the one hand, relatively little short-term external debt, suggesting a
smaller vulnerability along that dimension. On the other hand, the share of
dollar-denominated deposits to total deposits is about 45 percent on average in
the region—well above the levels of dollarization in the five largest economies in
Latin America and other emerging markets. This gives rise to risks of large de-
posit withdrawals during crises, which needs to be taken into account when as-
sessing reserve adequacy and has received little attention in the literature.*

RULES OF THUMB FOR RESERVE COVER

Central America has increased its reserve cover in recent years, though the exten-
sions of coverage were much smaller than those of other emerging markets.” Al-
though gross international reserves increased by more than 50 percent during
2000-08 in Central America, they jumped threefold in the five largest Latin
American economies and sixfold in a larger global sample of emerging markets,
as seen from Figure 2.1. In fact, the rules of thumb that follow suggest that Cen-
tral America’s reserve cover could be strengthened further.

Maybe the most traditional rule of thumb—generally used for countries with
limited access to capital markets—is that international reserves should equal three
months of imports. As seen from Figure 2.2, this level is barely reached by Central
American economies, but exceeded by a wide margin both by the larger econo-
mies in Latin America and the full sample of emerging markets.

’El Salvador and Panama were fully dollarized for the period studied, and the notion of international
reserves is hence not readily applicable to them. Belize belongs to Central America, but was excluded
owing to its smaller size compared with the other economies in the sample.

An exception is Canales-Kriljenko (2008), who uses a version of the Jeanne and Ranciére (2006)
model to assess optimal reserve adequacy for the Dominican Republic.

“Gongalves (2007) is a notable exception.

*International reserve holdings are defined in the standard way, that is, as the sum of gold, SDR hold-
ings, and foreign exchange. Because our analysis does not cover 2009, the exceptional SDR allocation
in that year does not affect this measure.
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Figure 2.1 Evolution of International Reserves
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Figure 2.2 Reserve-to-Import Ratios
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Alternatively, the so-called Greenspan-Guidotti rule states that gross interna-
tional reserves should cover short-term external debt measured on a residual
maturity basis, that is, public and private external debt maturing over the next
12 months (Greenspan, 1999). This rule is often extended to also take into
account current account deficits to proxy for total external financing needs and
give a more extensive picture of possible capital flight. As seen from Figure 2.3,
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Figure 2.3 Ratio of Reserves to Short-Term Debt and the Current Account Deficit
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Source: IMF, International Financial Statistics database; and World Economic Outlook database.
Note: Emerging markets refer to countries covered by the JP Morgan EMBI index, except Algeria and Brazil; Frontier markets
are countries included in the MSCI Barra Frontier Market Index.

Central America falls short of the benchmark, despite its relatively modest external
debt levels, and in contrast to other emerging markets.

Another often-used rule of thumb is to compare international reserves with
the stock of broad money, usually M2. Traditionally, a cover of 5-20 percent of
broad money has been considered adequate, but more recently, for example,
Obstfeld, Shambaugh, and Taylor (2008) have argued that a sufficient “war chest”
should cover up to 50 percent. Regardless of the precise level deemed appropriate,
Figure 2.4 shows that Central America again is below comparators in this dimen-
sion. Moreover, one needs to take into account the relatively low level of financial
intermediation in the region; in Central America, the ratio of broad money to
GDP stands at roughly 40 percent, compared with an average of 70 percent for
the larger sample of emerging market economies.

Taken together, the above benchmarks suggest that Central America’s reserve
cover is on the low side both in an absolute sense and when compared with
emerging market peers on the Latin American continent and elsewhere.

Reserve Demand Regressions

The rules of thumb presented in the previous section were provided to offer a
benchmark regarding the adequacy of international reserves; but another angle
for analyzing international reserves would be to try to explain what has motivated
a country to accumulate a certain stock. Indirectly, this approach can also shed
light on whether the time variation in international reserve coverage can be justi-
fied because of changes in, for example, macroeconomic fundamentals, or
whether there is excessive accumulation or rundown of reserves during certain
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Figure 2.4 Gross Reserves to Broad Money
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time periods. This strand of literature has often used variants of the “buffer-stock
model” (Frenkel and Jovanovic, 1981), which considers international reserves a
resource for smoothing consumption in the face of sudden stops.

The amount of reserves a country needs naturally varies with its characteristics.
Countries experiencing relatively higher income volatility over extended periods
may opt for higher reserve holdings owing to their larger utility from income
insurance. As pointed out by Edwards (1983) and Flood and Marion (2002),
countries with fixed exchange rate regimes also need larger reserve holdings to
defend the parity of their domestic currency vis-a-vis the currency they have pegged
to. The secular move toward more exchange rate flexibility during past decades
should then, all else being equal, have resulted in lower international reserve hold-
ings around the world, whereas in fact the opposite happened. One reason for
reserve holdings to remain high is that de facto exchange rate flexibility could be
lower than de jure measures, or that some countries classified as floaters hold in-
ternational reserves to occasionally intervene in the foreign exchange market and
influence their floating exchange rates.

Other factors argued that matter for reserve demand correspond more directly
to balance of payments needs. Closely linked to the Greenspan-Guidotti rule,
Radelet and Sachs (1998) argued that short-term foreign currency debt is an
important source of vulnerabilities, and hence a potentially important determi-
nant of reserve demand. Calvo (1996) first suggested that a country’s vulnerability
to crisis should be measured by the size of its money supply, as it is a natural upper
limit on the extent of possible asset withdrawal. Obstfeld, Shambaugh, and Taylor
(2008) further investigated the need to protect the domestic banking system and
credit markets through international reserves. They argue that the rationale for
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holding reserves increases in more financially open economies, as risks multiply
with the possible combination of currency mismatches and deposit withdrawals,
both of those currently held in foreign currencies and through an increased de-
mand for exchanging domestic deposits into hard currency. Given that domestic
bond markets are often thin in emerging markets, international reserves are then
argued to be one of the few means of financing available to a government in times of
crisis. Key variables for reserve demand would then be measures of financial depth
and openness of the economy, which the authors investigate both in a theoretical
model and an econometric analysis.

Reserve demand might also stem from motives other than economic funda-
mentals. Peer or “Joneses” effects are meant to capture precautionary or mercan-
tilist hoarding by one economy that may induce competitive hoarding by other
economies in the same region, as found by Cheung and Qian (2009). If a market
is viewed as having inadequate reserve coverage compared with its peers, it might
be more vulnerable to capital outflows by market participants in times of eco-
nomic crisis.

We follow the methodology of Obstfeld, Shambaugh, and Taylor (2008) and
investigate reserve demand in a panel of 52 emerging market economies for the
period 1993-2008.° More specifically, we estimate the following models:

Y,=X a+3D1,+yDl,* ], +6D2,+¢,, i=1...Nst=1....T

where 7 denotes economies (N = 52) and ¢ denotes time (T = 16). Y}, is the
reserves-to-GDP ratio of economy 7 at time # Xj/ is the vector of economic vari-
ables used to explain reserve demand. D1; is a dummy taking on the value 1 for
Central American countries. D2, takes on the value 1 in years when country i
experienced a crisis, defined as a reversal of the current-account-to-GDP ratio by
more than 5 percentage points. The presence of peer effects is investigated by
defining “Joneses” variables for economy i as follows:

.= Y

where Y, is the reserves-to-GDP ratio of economy £ at time # For smaller coun-
tries, it is however not clear whether size matters, and the relevant comparators
are other smaller emerging markets or the largest countries in the region. To allow
for both possibilities, we sum respectively over the other small emerging markets
in the region, and only the five largest economies.” Following Cheung and Qian
(2009), we lag the “Joneses” variable to take into account lack of contemporane-
ous data on other countries’ reserve levels.

Table 2.1 shows that our findings are in line with previous studies: reserve
demand is positively related to openness and GDP volatility, and negatively

®All data sources can be found in Appendix 2.1.
’Brazil, Chile, Colombia, Mexico, and Peru.
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TABLE 2.1

Reserve Demand Regressions. Dependent Variable: GIR/GDP

Variable Coefficient T-stat.
Log (population) —0.008* -1.97
Openness' 0.117%* 9.82
Exchange rate flexibility? -0.241% -1.87
GDP volatility® 0.101* 1.37
Central America dummy —0.024* -1.40
FDI/GDP 0.197*** 2.90
Short-term debt/GDP 0.031* 1.71
Jones2*CA dummy 0.004*** 3.55

Source: Author’s calculations.

'Defined as (exports + imports)/GDP.

?Defined as the period standard deviation of the NCU/dollar exchange rate, over the period average.
3Defined as the period standard deviation of real GDP over the period average.

*xx *% * denote results significant at the 1, 5, and 10 percent significance levels (one-sided t-tests).
Note: FDI = foreign direct investment; GIR = gross international reserves.

related to exchange rate flexibility. The largest effect on reserve demand comes
from exchange rate flexibility; raising the period standard deviation of the nomi-
nal national currency/U.S. dollar exchange rate by one unit is associated with a
decreased reserve/ GDP ratio of about 25 percentage points. The effects of a 1
percentage point increase in the openness of the economy, defined as the ratio of
exports and imports to GDP, or the FDI/GDP ratio, have effects on the reserve-
to-GDP ratio close to that size. Contrary to previous studies, we find no signifi-
cant effect of financial depth on reserve demand.

The level of total external debt as well as crisis dummies have the expected
positive sign but are not found to significantly affect reserve demand in a con-
sistent manner, which is also in line with existing work (Obstfeld, 2008). Rais-
ing the short-term debt-to-GDP ratio is, however, found to increase the
reserve-to-GDDP ratio by about 3 percentage points, suggesting that the maturity
structure of debt matters. The “Joneses” variables have the expected positive
sign, suggesting that increased reserve accumulation by peers affects country ’s
reserve demand upward. However, only the reserve levels in the large emerging
markets seem to matter, in that an increase in the reserve-to-GDP ratio of the
five largest economies in Latin America on average increases the reserve-to-GDP
ratio of a Central American economy by 0.5 percentage point the following year,
but there is no significant effect of reserve accumulation in other Central Ameri-
can economies.

Taken together, Central America stands out as having lower reserve ratios after
controlling for the standard demand drivers in the literature, as indicated by a
significant, negative coefficient of a dummy for the region that can be interpreted
as the reserve-to-GDP ratio on average being about 2 percentage points lower in
Central America, after controlling for other relevant factors.

All estimated coefficients, as well as different specifications and robustness
checks, can be found in Appendix 2.2.
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MODELS OF OPTIMAL RESERVES

The econometric analysis in the previous section can be criticized for lacking
microfoundations, that is, for not discussing whether actual reserve holdings are
optimal from the perspective of rational utility-maximizing agents. This section
hence focuses on reserve optimality from a consumption insurance perspective,
balancing the benefits of holding reserves when sudden stops in external credit
occur with the quasi-fiscal costs of doing so. However, the focus on external debt
links this framework to the Greenspan-Guidotti rule and the reserve demand
models in the previous section.

Although the early literature discussing reserve optimality emphasized vulner-
abilities stemming from external short-term debt, recent work has expanded the
definition. As mentioned earlier, bank dollar deposits are an important source of
fragility in Central America, and thus we use the Gongalves (2007) dollar deposit
extension of the Jeanne and Ranciére (2006) framework for assessing the role of
reserves for consumption insurance. As pointed out by Valencia (2010), another
reason for accumulating precautionary reserves is to insure against volatile terms-
of-trade developments. This option is, however, mainly relevant as a tool for
revenue management for commodity exporters—which the Central American
economies we focus on are not.®

The model features an intertemporal optimization problem of a small open
economy hit by sudden stops in capital flows. Notice that this model neither
studies the role of reserves for actually reducing the likelihood or cost of a crisis
nor the effects on borrowing costs. These benefits are, however, typically found to
be insignificant or only present at low reserve-to-GDP ratios, and hence the costs
and benefits of holding reserves are thought to be well approximated by the model
(Blanchard, Farugee, and Das, 2010; Llaudes, Salman, and Chivakul, 2010).

In the model, reserves are held to smooth consumption over time. This role of
international reserves can be inferred from a few accounting relationships. First,
note that real domestic absorption in an open economy can be written as the dif-
ference between real domestic output and the trade balance:

A=Y, - TB, (2.1)
where the trade balance, in turn, can be written as:
TB,=—KA,— IT,+ AR, (2.2)

where K4, is the financial account, /7 is income and transfers from abroad, and AR, =
R,— R,_, is the change in reserves. Equations (2.1) and (2.2) can be combined to obtain
an expression for decomposing domestic absorption into domestic output, the finan-
cial account, income from abroad, and accumulation or decumulation of reserves:

A=Y+ KA, +IT,— AR, (2.3)

®In theory, commodity importers could naturally also use reserves to insure against terms-of-trade
shocks; in practice, they have less frequently been used against volatile commodity prices.
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A sudden stop is characterized by a cut in external credit, resulting in a sharp
fall of the capital account KA, all else being equal, inducing a fall in domestic
absorption. If the sudden stop is accompanied by a fall in output, ¥, the effects
on domestic absorption will be amplified. Reserves can, however, be used for
example to repay external debt that is not rolled over, alleviating the need to cut
domestic absorption, and thus provide consumption insurance.

Based on a partial equilibrium framework, a main advantage of the model is
that it has a closed form solution.” For simplicity, all variables in the model are
scaled by GDP. The government welfare maximization problem results in first-
order conditions that can be manipulated to obtain the optimal level of reserves
as a fixed fraction of the level of output, p:

pllo'_l r_g
=A+y- 1- A=(S+m)y A+ 24
P TR D=0 —m)| | 1rg @+m)A+y) | 2.4
where:

p = optimal reserves-to-output ratio

A = (o1 — @) Apgp + Apepr) sum of external debt Apgpt, defined as external
debt coming due on a residual maturity basis over the next 12 months, and pos-
sible deposit withdrawals ol(1 — @) Apgp, that is, deposit obligations not covered
by banks’ liquid foreign assets

¢ = share of dollar deposits covered by banks’ liquid foreign assets

o = share of dollar deposits backed by the government

¥ = output cost of a crisis

o = coefficient of relative risk aversion

d = term premium

n = probability of crisis

r = risk-free interest rate

g = real growth rate of (potential) output

p=1+08/[r (1 -38—mn)] is the liquidity premium generated by a crisis (if =0, p=1,

that is, domestic consumption is perfectly insured against the risk of a crisis).

To get the intuition behind this formula for the optimal reserve-to-GDP ratio,
it is useful to examine an approximation, which can be obtained by setting 8 + 7 =
r — g =0 in Equation (2.4), implying:

/o
p:l+y—{l—[l+%j ] (2.5)

This approximation illustrates that the optimal level of reserves increases one-
for-one with the amount of short-term external debt A and the output cost of a
crisis v, and declines with the opportunity cost of holding reserves (1+ 8/x).

The full model can be found in Appendix 2.3.
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If the term premium 3 is equal to zero, then reserves should be optimally set
to the level that perfectly smoothes the impact of a crisis on domestic consump-
tion, that is, A + v, the “full insurance” optimum. If the output cost of a crisis is
zero (Y = 0), then p = A, or optimal reserves should equal short-term external
debt. Otherwise, the optimal level of reserves also increases with the probability
of a sudden stop, 7, and the risk aversion parameter , and declines with the term
premium 9.

To take into account the importance of dollar deposits, we follow Gongalves in
assuming that the optimal level of foreign reserves should also cover a significant
fraction of foreign currency deposits’ withdrawal from the banking sector. Lacking
country-specific information for government backing of foreign currency depos-
its, we use the Gongalves value of 30 percent, referring to the 2001 Uruguay crisis.
But unlike Gongalves, we do not distinguish between the government’s coverage
of resident and nonresident deposits, owing to lack of data regarding this split for
the countries we study. To give an upper bound on the interval in which reserve
coverage can be considered optimal according to the model, we also present results
for the case when the government fully insures all U.S. dollar deposits.

We also stick with the original Jeanne and Ranciere model, and do not take
into account valuation effects on international reserves through possible deprecia-
tion of the real exchange rate. Although Gongalves argues that by increasing for-
eign currency liabilities, such a depreciation likely leads to further drops in
consumption and thus a higher marginal benefit of holding reserves, Jeanne and
Ranciére have shown that the optimal level of foreign reserves is not significantly
affected by the real exchange rate. In a model with depreciation, the same amount
of foreign reserves provides more insurance in terms of a domestic consumption
buffer when the economy faces a sudden stop—that is, the marginal benefit of
foreign reserves goes down, and these two effects offset each other.

Parameters

To compare the results for Central America with relevant peers, that is, small- to
middle-sized emerging markets for which data are available, we perform the exer-
cises in this section for Armenia, Bolivia, Bulgaria, Costa Rica, the Dominican
Republic, Guatemala, Honduras, Nicaragua, Paraguay, Romania, and Uruguay.
The non-country-specific model parameters are common to the Jeanne
and Ranciere (2006) and Gongalves (2007) papers and are relatively standard
(Table 2.2). The risk aversion parameter is set at 2, a standard estimate in the
business cycle literature. The risk-free short-term dollar interest rate is set at 5
percent, roughly corresponding to the average U.S. three-month Treasury bill rate
over the past decades. The term premium is assumed to be 1.5 percent, close to
the average difference between the yield on 10-year U.S. Treasury bills and the
federal funds rate over the same period. (Country-specific debt levels A, potential
output growth rates g, and estimated output losses ¥ are available from the author
on request.) Regarding the calculated probabilities of crisis w, Jeanne and Ranciére
use a cross-country probit model to arrive at an estimate of 10.2 percent, that
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TABLE 2.2
Non-Country-Specific Model Parameters

Term premium, & 1.5 percent
Risk-free rate, r 5 percent
Coefficient of relative risk aversion, ¢ 2

Deposit coverage, a 30-100 percent

Sources: Jeanne and Ranciére (2006); and Gongalves (2007).

is, that the average emerging market experiences a crisis every 10 years. For coun-
tries experiencing a crisis during the two decades for which we have data, we used
the implied probability (for example, one crisis during this period would result in
a probability of 5 percent), while the Jeanne and Ranciére estimate was used for
the remaining countries. We discuss the importance of this and other parameters
for the results later in the sensitivity analysis section.

Results

This section discusses actual reserve-to-GDP ratios versus the optimal levels
spelled out by the Jeanne and Ranciere model, as well as the Gongalves model,
with 30 percent and full government backing of U.S. dollar deposits, respectively.
For the Jeanne and Ranci¢re model, data were available to calculate the optimal
level of reserves for the period 1993-2008. Results for the Gongalves model could
only be obtained for 2003-08, the longest time period for which we could get
data on dollar deposits and private banks’ liquid foreign assets. Because of lags in
data publication for short-term external debt, we were not able to cover the 2009
crisis—when several of the countries in our sample used considerable amounts of
their foreign reserves to meet balance of payments needs; thus, numbers on actual
reserves should be considered as upper bounds.

Optimal reserve levels according to the Jeanne and Ranciére model vary widely
across time and countries, as seen from the time series plots in Appendix 4. Al-
though some countries—such as Armenia—show little time series variation in
their optimal reserves over the time period under study, others—such as
Bulgaria—display dramatic variation. Moreover, while the optimal levels of re-
serves are steadily declining for some countries, for example, Bolivia, Honduras,
and Nicaragua, the model predicts increasing need for reserves in other countries
such as Armenia, Bulgaria, Costa Rica, and Romania."’

The figures in Table 2.3 below refer to time averages for 2003-08 to avoid
results being contaminated by outliers. As seen from the table, actual reserve levels
are in many cases close to, but typically exceeding, those spelled out by the Jeanne
and Ranciére model, and especially so for the more financially integrated emerg-
ing markets in the sample, for example, Bulgaria, Costa Rica, the Dominican
Republic, Romania, and Uruguay.

""Romania has had a currency board for much of the period under study, which has implications for
optimal reserve coverage: it is mainly included for its similarity in terms of macroeconomic character-
istics to the Central American sample.
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TABLE 2.3
Actual versus Optimal Reserves (percent of GDP); Time Averages, 2003-08

Gongalves (no depreciation effects)

Actual Jeanne and Ranciére 30 percent Guarantee Full Guarantee

Costa Rica 10.2 82 14.8 216
Dominican Republic 34 4.9 5.8 9.6
Guatemala 11.0 6.4 87 15.8
Honduras 19.1 7.3 7.9 12.7
Nicaragua 13.2 17.7 21.7 444
Armenia 6.0 13.8 14.4 15.6
Bolivia 16 25 2.7 4.3
Bulgaria 289 24.9 . .

Paraguay 14.4 1.3 1.7 123
Romania 15.2 16.7 19.0 244
Uruguay 13.6 1.3 12.8 17.7

Source: Author’s calculations.
Note:...=no data available.

As discussed earlier, the assumptions of the model will lead to always prescrib-
ing low reserve levels for countries with short-term low external debt levels, such
as Bolivia, Guatemala, and Honduras."" The discrepancy between actual and
optimal reserves is especially striking for Bolivia. As mentioned earlier, Bolivia’s
current high level of international reserves is usually considered the result of the
recent natural resource boom and associated motivation to insure against terms-
of-trade shocks, together with few alternatives for investing export revenues other
than accumulating international reserves (Valencia, 2010).

If both dollar deposits and short-term external debt are taken into account,
actual reserves are lower than optimal reserves for the majority of the countries
in Central America, even if the government only backs one-third of deposits
not covered by banks’ liquid foreign assets. In the extreme case of full dollar
deposit insurance, Honduras is the only country in the Central America region
whose reserves are still higher than the optimal levels, as further shown by
Figure 2.5.

Sensitivity Analysis

This section shows how the level of optimal reserves depends on the calibrated
parameters. The graphs in this section refer to results from the Jeanne and Ran-
ciere model for Costa Rica and the year 2008. Another country, or including
dollar deposits, would have given a similar picture but of course different
levels.

"Notice, however, that while all of Guatemala’s public external debt is long term, shortterm external
debt in 2009 constituted 90 percent of banks™ external debt (in the form of credit lines with foreign
banks) and 40 percent of nonfinancial private sector external debt.
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Risk Aversion Parameter, ¢

As seen from Figure 2.6, more elevated risk aversion increases the value of con-
sumption insurance and hence the level of optimal reserves. Increasing 6 from 2
to 5, for example, on average increases the average optimal reserve-to-GDP ratio
by about 4 percent for our sample. For the Central American economies, the
increase is somewhat larger, about 5 percent on average.

Term Premium, 8, and Lower Risk-Free Rate, r

Figure 2.6 also shows that a lower term premium decreases the opportunity cost
of holding reserves, and thus pushes up the optimal reserve-to-GDP ratio. If the

Figure 2.5 Optimal versus Actual Reserve Levels
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Note: Refers to time averages for the years 2003-08. ARM = Armenia; BLV = Bolivia; CRl = Costa Rica; DR = Dominican
Republic; GTM = Guatemala; HND = Honduras; NIC = Nicaragua; PAR = Paraguay; ROM = Romania; URU = Uruguay.

Figure 2.6 Risk Aversion Parameter and Term Premium

Risk aversion parameter, o Term premium, &

- 15 . 15

f =

8 8

8 145 g 145

o o

a g 144

S 14 O]

2 213,54

3 3

£ 1351 £ 3.

0 [72]

Q Q

T 43 . . . T 125 . . ;

1.5 2 5 10 0 1 1.5 2

Risk aversion parameter, o Term premium, &

Source: Author’s calculations.

©lnternational Monetary Fund. Not for Redistribution



50

International Reserve Adequacy in Central America

term premium were to fall 150 basis points from 1.5 to 0, the average optimal
reserve-to-GDP ratio would increase by almost 7 percent. Again, the increase is
larger for the Central American economies—more than 8 percent. Varying the
risk-free rate has similar effects.

Probability of a Crisis, 1

A higher probability of a crisis increases the marginal benefit of reserves in the
case of a sudden stop, as seen from Figure 2.7. If the crisis probability estimated
by Jeanne and Ranci¢re—10.2 percent—were to fall by half to 5 percent, this
would lower the average reserves-to-GDP ratio by close to 11 percent. Given that
the Central American economies have relatively low crisis probabilities compared
with other economies in the sample in the benchmark parameterization, lowering
the crisis probability to 5 percent would decrease their optimal reserve-to-GDP
ratio by less—to about 8 percent.

Size of Output Loss, y

With a greater output loss, the need for consumption insurance naturally increases,
and with it the optimal reserve-to-GDP ratio. Figure 2.7 shows that if the coun-
tries studied were to experience an output drop the size of Mexico’s in 1994, —6.5
percent, the average increase in the optimal reserve-to-GDP ratio would be almost
70 percent for the Central American economies versus 40 percent for the full
sample. If the same group of countries had a similar output loss to Uruguay in
2001, —14 percent, the optimal reserve-to-GDP ratio would in fact double, that
is, increase by 104 percent for the Central American economies and by 68 percent
for the full sample. This striking result, which is in contrast to the findings in, for
example, Gongalves (2007), is because the Central American economies did not
experience such dramatic output losses during the period we studied, and the ef-
fects of increases in the output loss parameter are quite dramatic.

Figure 2.7 Probability of a Crisis and Size of Output Loss
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CONCLUSION

This chapter has applied a host of methods to discuss adequacy and demand driv-
ers for international reserves in Central America and a comparator group of emerg-
ing markets. Our results show that the region scores relatively low on traditional
reserve benchmarks such as reserves to months of imports or short-term external
debt and current account positions. We also find that after controlling for deter-
minants of reserve demand commonly found in the literature, such as openness of
the economy, exchange rate flexibility, financial depth, and external debt stocks, in
a panel data framework with a large sample of emerging markets, Central America
stands out as having significantly lower reserve-to-GDP ratios. We, however, find
evidence of a “keeping up with the Joneses” effect, that is, that the Central Ameri-
can countries in our sample take into account the reserve accumulation of the large
emerging markets in Latin America when making policy decisions.

We also investigate optimal reserve-to-GDP ratios using the framework devel-
oped by Jeanne and Ranciére (2006) and Gongalves (2007), and again find that
the actual reserve levels in Central America in many cases are lower than those
prescribed by the model as optimal insurance against a sudden stop of credit and
withdrawal in part of dollar deposits.

The costs of reserve accumulation, such as the relatively low return on interna-
tional reserves, quasi-fiscal costs stemming from sterilization operations, and the po-
tential valuation losses associated with exchange rate movements, are non-negligible.
Taken together, the results in this chapter, however, suggest that further reserve ac-
cumulation is an important policy option for the economies in Central America. But
it is neither an uncomplicated option nor the only alternative. First, it is important
that further reserve accumulation not be seen as compromising the inflation-targeting
credibility of the countries that have committed to such regimes. The results from the
reserve demand regressions also suggest that the need to accumulate foreign reserves
could be mitigated by, for example, allowing for higher exchange rate flexibility and
by bringing down short-term external debt. Moreover, several of the Central Ameri-
can countries studied swiftly accessed liquidity support from the IMF during the
crisis. Given the increasing flexibility of IMF lending facilities and the usually tempo-
rary need for increased reserve coverage in times of heightened uncertainty, multilat-
eral reserve pools remain not only the cheapest but also in other respects an attractive
means to obtain international reserves.
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APPENDIX 2.1. DATA SOURCES

TABLE A2.1

Variable

Source

Stylized facts

International reserves

Broad money (M2)

GDP, real and nominal

Current account deficit

Private short-term foreign currency debt
Public short-term foreign currency debt
Foreign currency deposits

Total deposits

Imports

Exports

CPIS portfolio investment

Regression analysis

IMF, International Financial Statistics Database
IMF, International Financial Statistics Database
World Economic Outlook Database

World Economic Outlook Database

Global Development Finance Database
Global Development Finance Database
Global Development Finance Database

IMF, International Financial Statistics Database
World Economic Outlook Database

World Economic Outlook Database

IMF, International Financial Statistics Database

Population

Nominal effective exchange rate
Foreign direct investment
Exports

External debt

Optimal reserves models

World Economic Outlook Database

IMF, International Financial Statistics Database
World Economic Outlook Database

World Economic Outlook Database

Global Development Finance Database

Banks' liquid foreign assets

Reserve requirements on foreign exchange
deposits

SDR holdings

National authorities
National authorities

IMF, International Financial Statistics Database

Note: CPIS = Coordinated Portfolio Investment Survey.
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APPENDIX 2.2. RESULTS FROM RESERVE
DEMAND REGRESSIONS

TABLE A2.2
Reserve Demand Regressions. Dependent Variable: GIR/GDP
Variable Coefficient/T-statistic
Population (log) —0.009** —0.013%** —0.008* —0.010** —0.005***  —0.008*
(-1.96) (-2.73) (-1.86) (-2.29) (-2.36) (-1.97)
Openness' 0.043*** 0.0.031%** 0.108*** 0.103 0.127%** 0.117***
(6.15) (4.60) (9.62) (8.79) (12.35) (9.82)
Exchange rate volatility? —.235%* —0.449%** -0.401* 0.206* -0.181* -0.241*
(-3.24) (-3.74) (—4.60) (-1.70) (-1.75) (-1.87)
GDP volatility® 0.073** 0.591* 0.0391 0.1 31 0.090 0.101*
(2.36) (1.81) (1.21) (1.46) (1.20) (1.37)
Financial depth* —-0.0003 —0.0001* —0.0001* —0.000* —0.000* —0.000*
—(0.93) (—0.90) (-0.29) (-1.20) (—1.24) (-.1.87)
Central America dummy  -0.0122%  —0.134*** —0.028* —-0.029 —0.045* -0.024
(-1.74) (-3.29) (-1.54) (-1.51) (-1.74) (-1.40)
Jones1*CA dummy® 0.004 0.003 0.001 0.005 0.002 0.001
(1.08) (0.93) (0.39) (1.03) (0.60) (0.28)
Jones2*CA dummy6 0.008*** 0.006*** 0.004*** 0.004*** 0.006*** 0.004***
(5.15) (3.68) (2.74) (3.17) (4.29) (3.55)
FDI/GDP 0.36*** 0.165*** 0.190%** 0.332%** 0.197%**
(4.65) (2.57) (2.95) (3.17) (2.90)
Total debt/GDP 0.009* 0.006
(1.76) (1.12)
Short-term debt/GDP 0.039%* 0.031*
(2.26) (1.77)
Crisis dummy 0.004 0.94
(1.08) (0.69)

"Defined as (exports + imports)/GDP.

?Defined as the period standard deviation of the NCU/dollar exchange rate, over the period average.

3Defined as the period standard deviation of real GDP over the period average.

“Defined as M2/GDP. Refers to the time period 1993-2008 and a panel of 52 emerging markets.

®Average of other Central American economies in sample.

°Average of LA-5 economies.

Note: FDI = foreign direct investment; GIR = gross international reserves. ***, **, and * denote results significant at the 1, 5,
and 10 percent significance levels (one-sided t-tests). Robust standard errors appear in parentheses.
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APPENDIX 2.3. THE JEANNE AND RANCIERE
(2006) MODEL

Consider a small open economy in discrete time, #=0, 1, 2 . . . . There is one single
good, consumed both domestically and abroad. The only source of uncertainty in
the model is the risk of a sudden stop, that is, an exogeneous loss of access to credit.
The domestic economy consists of a private sector and a government, where the
former is modeled as a representative consumer subject to the budget constraint

C=Y+L-1+r)L.+2 (A1)

where ¥, is domestic output, L, is the foreign debt of the representative consumer,
and Z, is a transfer from the government. The interest rate 7, is constant, and the
representative consumer does not default on his/her external debt.

Output and private external debt both grow at the same constant rate g, until
the sudden stop occurs. In a sudden stop, debt cannot be rolled over and output
falls by a fraction y below its long-term growth path or potential growth rate. The
consumer is assumed only to hold short-term external debt, and Z, hence falls to
zero in a sudden stop. After the sudden stop, L, stays at zero, and output resumes
its long-term growth rate.

The probability of a sudden stop occurs with probability = in each period.
After the sudden stop, all uncertainty is resolved, and the economy resumes grow-
ing at g < 7 For simplicity, only one sudden stop is assumed, although the results
can be extended to multiple occurrences.

We denote with the superscripts 4, &, and a the periods before, during, and after
the sudden stop. By denoting A as the level of private external debt as a share of
ouput in the pre-sudden-stop period, the following set of equations sums up the
assumptions so far:

Y =Y = (4 Y Y = -+ )Y, (A2)

L=M+g)Y,[[=L=0, (A3)

where, as mentioned earlier, A is the level of private external debt as a share of
output in the pre-sudden-stop period.

Unlike the private sector, the government can issue a long-term security that
does not have to be repaid in a sudden stop. This security is in the form of a bond
that yields one unit of the single good for every period leading up to the sudden
stop, and zero thereafter. The life expectancy of the bond is 1/7 and falls accord-
ingly with the probability of a sudden stop.

Before a sudden stop, the price of the security is equal to the sum of the pres-
ent discounted value of the unit of good it pays in the next period (with certainty)
and the expected market value of the security,

P= ! [1+(1—-7)P] (A4)
1+7+98
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which, after solving for P and assuming the price of the security is constant before
the sudden stop and zero thereafter, and that there is a positive term premium 3,"
becomes

__ (A5)
1+r+0

The long-term sercurity is used to finance a stock of international reserves
R.= PN, (A6)

where NV, is the number of securities issued by the government in period z. Given
that the government is assumed unable to issue any long-term security during the
sudden stop, all reserves must be accumulated prior to that time.

When we substitute N, and N, from the government’s budget constraint
using Equation (A6)

Zi+ R+ Ny = PN, — Noyp) + (1 + DRy (A7)

we get an expression for the transfer before the sudden stop

12

7 :—(%—r]R =G4 mR.,. (AS)

The transfer is negative; that is, the government taxes the representative con-
sumer to pay for reserve holdings, and this cost is proportional to the sum of the
term premium and the probability of a sudden stop.

In the event of a sudden stop, the government transfers the remaining reserves
(net of the last payment on the long-term bond) to help the consumer pay the
external debt that cannot be rolled over,

Z'=(1-8-m)R_, (A9)

The assumption 8 + 7 < 1 ensures that this transfer is positive. After the sud-
den stop, the government becomes inactive: R,, V;, and Z, equal zero.

Using Equations (A8) and (A9) to substitute Z; from Equation (A4), we obtain
expressions for the level of domestic consumption before, during, and after the sud-
den stop,

C'=Y'+I -1+l ~(S+m)R , (A10)
C'=1-y)Y' -1+ +1-6—-7)R (A11)
cr=Y" (A12)

2The term premium does not include the default premium; it is instead included in the sudden stop
probability .
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From Equations (A11) and (A12), the trade-off involved in choosing the op-
timal level of reserves is clear, as well as the consumption insurance role played by
reserves. By increasing R,_;, consumption can be increased during the sudden
stop, but it is lowered if no sudden stop occurs.

The model is closed by assuming that the government maximizes the welfare
of the representative consumer:

U=Zs-0,.. .+l + 177 u(Cy) (A14)
where the utility function is characterized by constant relative risk aversion:
c -1
(C) = (A15)
-o

The government chooses the level of reserves R, so as to maximize U, in each
period  before the sudden stop. The optimal level of reserves in period # maxi-
mizes the expected utility of period #+ 1 consumption:

R = argmax(l—ﬂ)u(Cil)—!-ﬂu(Cil) (A16)
and C*

’and C?, given by Equations (A10) and (A11).
The first-order condition is given by the following:

18 -m)=1-m)(S+ 1) (C") (A17)

The left-hand side of Equation (A17) is given by the product of the probability
of the occurrence of a sudden stop and the marginal benefit of reserves in the
event of a sudden stop, which is equal to the probability of no sudden stop times
the marginal cost of holding reserves.

The above first-order condition can be manipulated to obtain a closed-form
expression for the optimal level of reserves. Denoted by p,, the marginal rate of
substitution between consumption in the respective states of sudden stop and no
sudden stop, or the liquidity premium of reserves in the event of a sudden stop,
is as follows:

_(C)
pt - u,(Ct/,)

(A18)

According to the first-order condition (17), when reserves are set at optimal,
this marginal rate of substitution should be constant and equal to:

-7 o+rm 1)
= 1+

= = Al19
2 T 1-6-nm n{l1-6 —m) (A19)

If the term premium 0 is equal to zero, then p is equal to 1, implying that do-
mestic consumption is perfectly insured against the risk of a sudden stop, C’ = C".
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If the term premium is strictly positive, then p > 1, and domestic consumption is
lower in a sudden stop.

We use the first-order condition (C;{)—G = p(Cf )7 and the expressions for
C? and C!’ to show that the optimal level of reserves during normal times is a
fixed level of output:

R =pY/

r+1

(A20)

By using Equation (A20) with Equations (A2) and (A3), together with the first-
order condition and the expressions for C:{ and C,b , one can solve for the optimal-
reserve-to-GDP ratio p:

o _ _
p=ity——L L [T (e m)(Aty) (A21)
1+{(p7 -1 1+¢

A good approximation to the exact formula, in the range of parameter values
considered in the calibration, can be obtained by setting 6 + 7 = » — g= 0 in the
last term of Equation (A21):

p=L+y—(1-p") (A22)

This approximate formula shows that the optimal level of reserves is increasing
one for one with the amount of short-term debt and the output cost of a sudden
stop. As noted earlier, if the term premium is equal to zero, then p is equal to 1,
and reserves should be set to the level that perfectly smoothes the impact of the
sudden stop on domestic consumption, p = A + y. The optimal level of reserves
falls with an increase in p, which in turn could be caused by a decrease in the
probability of a sudden stop, 7, or an increase in the term premium 8. An increase

in the risk aversion parameter o decreases p'’°

and raises the optimal level of
reserves.

Note that in this model, the optimal level of reserves could be lower and higher
than the Greenspan-Guidotti rule, which states that the ratio of reserves to short-

term debt should be equal to 1, that is:
p=2x

which means that consumption is perfectly smoothed in a sudden stop if there is
no output cost. As shown by Equation (A22), the optimal level of reserves spelled
out by the model could be higher or lower than this rule. As captured by y, on
the one hand, the optimal level could be higher because reserves smooth the im-
pact of the output loss. On the other hand, the optimal level could be lower,
owing to the cost of reserves captured by (1 — p''°).
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APPENDIX 2.4. OPTIMAL RESERVES ACCORDING
TO THE JEANNE AND RANCIERE (2006) MODEL
(PERCENT OF GDP)

Figure A2.1
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Figure A2.1 (Concluded)
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CHAPTER 3

Estimating Current Account
Norms in Latin American
Emerging Markets: A Quantile
Regression Approach

ROBERTO PERRELLI

A key tool to assess the equilibrium exchange rate is based on the estimation of
the savings-investment balance (current account norms). These norms are pro-
jected on a set of macroeconomic fundamentals and demographic characteristics
for a panel of heterogeneous countries. In the traditional estimation methods, the
contribution of each fundamental for the savings-investment balance is constant
across countries. In this chapter, we propose an alternative approach—the quan-
tile regression (QR)—that captures the unobserved heterogeneity over time and
across countries, delivering coefficients that vary throughout the sample. The QR
results suggest that the responses of the current account norms to changes in the
fiscal and oil balances are much higher at the tail end of the conditional distribu-
tion than at the average.

A central issue in the analysis of international trade imbalances and external
competitiveness is the assessment of the equilibrium exchange rate of trade part-
ners. One of the main methodologies used to assess exchange rate misalignments
is the macroeconomic balance framework developed by researchers at the Inter-
national Monetary Fund.' The macroeconomic balance approach evaluates
whether prevailing exchange rates and policies are consistent with medium-term
internal and external equilibrium.

The theoretical foundations of the macroeconomic balance approach to
exchange rate assessment were developed in the initial years of the IME?” and the
methodology has been at the core of IMF economists’ work ever since. For instance,
one of its most prominent applications in the early years was the assessment of the
degree of overvaluation of the pound sterling in 1967. Over the last six decades, the

'For a broader discussion, see Polak (1995), Isard and Farugee (1998), and Lee and others (2008).
*As developed by Nurkse (1945), Meade (1951), and Metzler (1951).
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methodology has been continuously refined by IMF researchers; the set of policy
variables has been expanded; and the sample of countries now covers 54, including
advanced, newly industrialized, and emerging market economies. Extensions of the
method to oil-exporting countries and to tourism-dependent economies have also
emerged in recent years.

The macroeconomic balance approach assesses the degree of exchange rate mis-
alignment by comparing the savings-investment norm (that is, the savings-
investment balance that would prevail under equilibrium) with the projected
current account balance over the medium term and under existing policies. The
distance between the two is known as the current account gap, and provides a good
sense of the direction of misalignment (for example, overvaluation or undervalua-
tion) as well as the degree of exchange rate adjustment that would be necessary to
bring the underlying current account balance closer to the savings-investment norm.

The precise magnitude of the exchange rate misalignment, usually taken with
a grain of salt by IMF economists, is computed by dividing the current account
gap by the elasticities of exports and imports to marginal changes in the real ef-
fective exchange rate. Higher ratios imply that larger exchange rate adjustments
would be necessary to shift the underlying current account toward the savings-
investment norm.

In this chapter, we focus on the estimation of the savings-investment norms in
the macroeconomic balance approach, leaving the discussion on trade elasticities
for a separate work (Perrelli, 2011). In the estimation of the savings-investment
norms, researchers have been considering that each policy variable included in the
model has a constant impact on the current account balance of all economies in
the sample. As the macroeconomic balance approach has extended its sample to
a large set of heterogeneous economies, these methods tend to neglect a great deal
of heterogeneity not captured by the explanatory variables (henceforth simply
called unobserved heterogeneity). In addition, these methods rely on stringent
distributional assumptions (normality) of the residuals.

This chapter aims to supplement the existing methods of estimation of the
savings-investment norms with the quantile regression approach. Quantile regres-
sions offer an alternative view of the impact of policy variables on exchange rate
assessments of heterogeneous countries. The quantile regression approach pro-
vides a flexible framework where normality and identically independently distrib-
uted errors are not required. In the quantile regression approach, the model
coefficients (slopes) can vary according to the quantiles (for example, percentiles)
of the conditional distribution of the dependent variable, capturing the unob-
served heterogeneity neglected by traditional models, and providing a more
complete assessment of the role of the policy variables in the determination of the
savings-investment norms. The approach may be quite useful for countries at the
tail end of the conditional distribution of current account balances—for example,
those with larger deficits or larger surpluses—where the unobserved heterogeneity
is expected to be more accentuated than around the mean.
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THE MACROECONOMIC BALANCE APPROACH
TO ASSESSING THE EQUILIBRIUM EXCHANGE RATE

The macroeconomic balance approach to assessing the equilibrium exchange rate
aims to evaluate whether prevailing exchange rates and policies are consistent with
medium-term internal and external equilibrium. The approach is based on seminal
work of Nurkse (1945), Meade (1951), and Metzler (1951). In early applications of
the method, the exchange rate was assessed by comparing the underlying current
account with the net capital flows (Isard and Mussa, 1998). By the mid-1990s, when
the IMF established the Consultative Group on Exchange Rate Issues (CGER) to
coordinate analytical work on the topic, the macroeconomic balance framework
involved a sample of 22 advanced economies.” Owing to limited access to capital
markets, emerging market economies were not included in that sample. In the last
decade, the approach was adapted to include countries with extended access to in-
ternational capital markets and enhanced data standards, enlarging the sample from
22 countries to 54 countries. Recent advances to the methodology include adapta-
tion of the model to oil-exporting countries (Bems and de Carvalho Filho, 2009)
and to tourism-dependent small open economies (Pifieda, Cashin, and Sun, 2009).

The approach is based on the well-known national accounts identity that the
savings-investment (S-I) balance equals net exports (that is, the external current
account balance, CAB). It relies on an adjustment process function where
movements in the real effective exchange rate (REER) of a given country would
be gradually reflected in its CAB. All else being equal, an upward change in the
country’s REER would be associated with a loss of international competitiveness
and therefore with a deterioration of its external current account position. The
opposite is also true (see Figure 3.1).

A lynchpin of the methodology is the accurate assessment of the savings-
investment norm, that is, the savings-investment balance that would prevail if the
REER were at its equilibrium level (solid vertical line in Figure 3.1). Once that is
obtained, one is able to identify the distance between the underlying CAB and
the S-I norm. This distance, often called the current account gap, determines the
direction of the exchange rate misalignment and helps to quantify the amount of
exchange rate adjustment necessary to bring the underlying current account bal-
ance closer to the savings-investment norm.

The size of the exchange rate adjustment is assessed in three steps: (1) estimation
of the S-I norm and the current account gap; (2) estimation of the elasticities of ex-
ports and imports to marginal changes in the REER; and (3) calculation of the ratio
of the current account gap and the elasticities. The estimated results are used as an

SNamely Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland,
Italy, Japan, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland,
the United Kingdom, and the United States.
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Figure 3.1 REER, Savings-Investment Norm, and the Adjustment Process Function
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Source: Author’s calculations.

indicator of the degree of exchange rate misalignment. In this chapter, we concentrate
on the first step of the macroeconomic balance approach, leaving the study of import
and export elasticities for future work.

Note that the speed and path of the exchange rate adjustment toward a level
consistent with its equilibrium are not yielded by the macroeconomic balance
approach; neither do these aspects have a prominent role in the exercise. Instead,
the approach provides a measurement of how distant the underlying current ac-
count balance is from the savings-investment norm (that is, the savings-invest-
ment balance at the equilibrium exchange rate), and by how much the real
effective exchange rate would have to adjust to bring them together.

Determinants of the Savings-Investment Norm

The savings-investment norm is determined empirically by a set of macroeco-
nomic fundamentals, demographic aspects, and country individual characteristics
that are viewed as having a substantial impact on the long-term patterns of inter-
nal and external savings across countries. Although the REER is clearly associated
with movements in the underlying current account, by design the S-I norm is
orthogonal to changes in the REER (thus the vertical line in Figure 3.1 above),
and serves as a benchmark to gauge signals of exchange rate misalignments.

The econometric estimation of the S-I norm involves the following set of
variables (as described in Lee and others, 2008):

* Fiscal balance: the ratio of the general government balance to GDP.

* Real growth of purchasing power parity-GDP per capita: included only for emerging

market economies.

* Old-age dependency ratio: the ratio of the population above 65 years to the
population between 30 and 64 years.
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* Population growth: the annual population growth rate of each economy.

e PPP-GDP per capita: a proxy for relative income, measured as the ratio of
per capita purchasing power parity (PPP) income to the U.S. level, both in
constant 2000 international U.S. dollars.

e Oil balance: the ratio of oil balance to GDP.

* Asian crisis: dummy variable for Asian emerging markets for the 1997-2004
period, namely China, Hong Kong SAR, India, Indonesia, Korea, Malaysia,
the Philippines, Singapore, Taiwan Province of China, and Thailand.

* Banking crisis: dummy variable for banking crisis episodes. Obtained from
Demirgii¢-Kunt and Detragiache (2005) and Gruber and Kamin (2005).

e Financial center: dummy variable indicating if the country is a financial
center.

e [nitial NFA: the ratio of net foreign assets (NFA) to GDP prevailing at the
beginning of each four-year period. It uses the NFA data from Lane and
Milesi-Ferretti (2007).

We note that four of these variables enter the econometric model as deviations
from the averages for trading partners: (1) fiscal balance; (2) old-age dependency
ratio; (3) population growth; and (4) real growth of PPP-GDP per capita. The
justification is that the S-I norm of a given country would only be affected by
these variables if they changed relative to its trading partners. The remaining
variables enter the model as described above.

Also, the inclusion of the fiscal balance as a determinant of the savings-investment
norm relies on the assumption that the hypothesis of Ricardian equivalence does
not hold in the sample (Isard and Mussa, 1998). Simply put, if a country pro-
moted a policy adjustment that reduced its fiscal deficit, the private savings in
that country could decline but not enough to fully offset the improvement in
public savings. Therefore, the fiscal adjustment would have a positive impact on
the savings profile of the country, which would be reflected in a movement to the
right of the S-I norm curve (Figure 3.2).

The intuition behind the other variables is more straightforward. Higher
growth rates of real PPP-GDP per capita (relative to trading partners), on the one
hand, are associated with faster economic growth and elevated investment needs,
which contribute to a deterioration of the S-I norm. On the other hand, a higher
level of PPP-GDP per capita (relative to the U.S. standards) suggests a more ad-
vanced stage of economic development, normally characterized by slower eco-
nomic growth and lower investment needs, thus positively associated with higher
S-I norms.

A higher old-age dependency ratio and population growth (relative to trad-
ing partners) are expected to decrease national savings and thus to have a nega-
tive impact on the S-I norm. Higher oil balances, as displayed by oil-exporting
countries, are positively associated with higher S-I norms. Currency and bank-
ing crises are positively associated with S-I norms owing to the forced external
adjustment, sudden stop, and lack of external financing faced by the crisis
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Figure 3.2 Non-Ricardian Effect of Fiscal Adjustment on Savings-Investment Norm
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countries. Being a financial center is a proxy for net creditor positions and is
thus related to higher S-I norms.* And countries with a higher initial NFA
position have lower external indebtedness and tend to present higher current
account balances.

One of the models also includes the lagged dependent variable (that is, the
lagged current account balance in percent of GDP) as an explanatory variable in
the regression. This variable is expected to have a positive sign due to the persis-
tence of the current account balances in the sample.

Data and Econometric Models

The latest edition of the macroeconomic balance approach, as described in Lee
and others (2008), uses a sample of the following 54 countries, including ad-
vanced, newly industrialized, and emerging market economies: Algeria, Argen-
tina, Australia, Austria, Belgium, Brazil, Canada, Chile, China, Colombia,
Croatia, the Czech Republic, Denmark, Egypt, Finland, France, Germany,
Greece, Hong Kong SAR, Hungary, India, Indonesia, Ireland, Israel, Italy, Korea,
Japan, Luxembourg, Malaysia, Mexico, Morocco, the Netherlands, New Zealand,
Norway, Pakistan, Peru, the Philippines, Poland, Portugal, Russia, Singapore, the
Slovak Republic, Slovenia, South Africa, Spain, Sweden, Switzerland, Taiwan
Province of China, Thailand, Tunisia, Turkey, the United Kingdom, the United
States, and Venezuela.

“In the sample, six economies are considered financial centers: Belgium, Hong Kong SAR, Luxem-
bourg, the Netherlands, Singapore, and Switzerland.
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The data cover the period from 1973 to 2004, and are structured in eight blocks
of four-year averages: 1973-76; 1977-80; 1981-84; 1985-88; 1989-92; 1993-96;
1997-2000; and 2001-04. The estimation methods used in the macroeconomic
balance approach are the pooled ordinary least squares (OLS—where the sample is
treated as a cross section of 432 observations), and the fixed-effects regression
(where the sample is treated as a panel with 54 cross sections and eight time series).’

The savings-investment norms are obtained according to three econometric
models:

* Pooled OLS with lagged current account balance: in this model, besides the
variables listed above, Lee and others (2008) mention the inclusion of
country-specific dummy variables for six mid-sized economies and four
Asian crisis countries, with their need justified by statistical tests.’

* Pooled OLS with initial net foreign assets: the same variables as above are
applied, except that the lagged current account balance is replaced by the
initial net foreign assets position.

e Fixed effects: owing to the standard cross-section dummies, other time-fixed
indicators (for example, being a financial center) are naturally dropped. The
model also excludes variables that present a high correlation with the cross-
section dummies, such as banking crisis and PPP-GDP per capita (relative
to the U.S. standards). Finally, the model excludes the initial NFA and the
lagged current account balance from the list of explanatory variables.

Results of these models are discussed in detail below (see the section on Results),
along with the estimates provided by the quantile regression models.

THE QUANTILE REGRESSION FRAMEWORK

Mainstream methods used to assess the equilibrium exchange rate estimate the
impact of macroeconomic fundamentals on the savings-investment balance (cur-
rent account norm) of a representative country (for example, the “average” coun-
try), without appropriately assessing the role of fundamentals at the tail end of
the conditional distribution of the dependent variable. By delivering coefficients
that are constant throughout the sample, these models restrict the role of ex-
planatory variables to a mere “location-shift” of the conditional distribution of
the dependent variable, neglecting important features of the data. In other
words, these methods assume that the explanatory variables would change the
mean but not other aspects of the conditional distribution of the dependent vari-
able. Given the diversity of countries we deal with in international economics, it
is important to evaluate the effects of the covariates not only on the average re-
sponse but also on the outstanding ones. The quantile regression approach was

°The data are available on request.
“The dummies for mid-sized economies are for Australia, Chile, Israel, New Zealand, Sweden, and Thai-
land. The dummies for the Asian crisis economies are for Korea, Malaysia, Singapore, and Thailand.
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introduced by Koenker and Bassett (1978a) as a supplement to traditional econo-
metric techniques. Rather than focusing on the conditional mean, the QR approach
offers a characterization of the entire conditional distribution of the dependent
variable. It is based on the principle of ranking optimization, where the dependent
variable (response), given a set of explanatory variables (covariates), is ranked accord-
ing to the quantile where it is located in the conditional distribution. Given its rank
nature, the QR estimates of the regression coefficients are robust to outliers in the
dependent variable.

The QR regression does not require that the error term follow a normal dis-
tribution (or any parametric profile) because it is more efficient than traditional
least squares estimators in the presence of non-normal residuals.

Econometric Setup

Let Y be a random variable with distribution function F(y) = Pr(Y < ). For 7 €
(0,1), the -1/ quantile is defined as Q(7) = inf{y: () = 1}. Simply put, an observa-
tion situated in the 7-#5 sample quantile is greater than 7 percent of the observations.
Well-known unconditional quantiles include the median (= 0.5) and the first and
third quartiles (respectively, 7= 0.25 and 7= 0.75).

Next, consider a basic linear (in parameters) regression model:

= X;',:B"'”z‘

fori=1, ..., n, where fisa K x 1 vector of coefficients, X is a 7 x K matrix of
explanatory variables, y is the response variable, and # is the 7 x 1 vector of residu-
als. In the present application, y would represent the current account norm, and
X would be the matrix of macroeconomic fundamentals, demographic factors,
and country-specific dummies. In traditional estimation methods, such as the
OLS, the vector of coefficient f3 is found through the minimization of the sum of
the squared residuals. In contrast, the vector of coefficients in the QR setup is
obtained by the solution of the following asymmetric penalty function:

min T‘)/, Xﬁ[ (1—7)‘)@—){,",3‘ . (3.1)

wk
BeR i€ {ty>)>ﬁ zelz;<X

The asymmetric penalty function above is equivalent to the weighted sum of
the absolute values of the residuals, where the weights vary according to each
quantile (7). The QR coefficients B(7) are the solution to Equation (3.1) and
naturally depend on each 7 of the conditional distribution of the dependent vari-
able A(y|X) = Pr(Y < y|X).

A special case of Equation (3.1) is the least absolute deviation (LAD) estimator,
where 7= .5 and the penalty function becomes symmetric, collapsing simply to:

min
pent ~=i=l

.= X!B|. (3.2)
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In this special case, the QR model fits the median response on a set of covariates
(the asymmetric distribution of the LAD estimator is discussed in Koenker and
Bassett, 1978b).

Interpretation of the Quantile Regression Slopes

The following empirical application is used in this chapter: we estimate regression
coefficients for a grid of quantiles spanning from the 10th to the 90th percentile
(by increments of 1 percent) of the conditional distribution of the explanatory vari-
able (the current account norms). Although the OLS regression yields a K x 1
vector of estimated coefficients (slopes) B, the QR provides a matrix of coeffi-
cients (1) with dimension K x £(t), where €(1) is the length of the grid of quan-
tiles selected to be estimated by the model (in the present application, the length
of this grid is #(7) =90 — 10 + 1 = 81).

Just as the OLS coefficient 3, measures the impact of marginal changes in x;
on the mean of the conditional distribution of y, the QR coefficient B (1) captures
the impact of marginal changes in x; on the -7/ quantile of the conditional dis-
tribution of y. As T spans the entire sample, 3,(t) captures the impact of x; at each
sample quantile, providing a much richer description of the relationship between
x; and y. Conversely, the OLS coefficient is constant throughout the sample.

In the empirical application below, we display the estimates of the QR coef-
ficients, and the respective confidence intervals, for a long range of quantiles of
the conditional distribution of y. To compare, we plot the OLS coefficients as
horizontal lines (fixed values) for all quantiles in the sample.

Unobserved Heterogeneity and Interquartile Differences
in Slopes

The unobserved heterogeneity neglected by the traditional regression models can
be captured by the QR coefficients at each quantile of the conditional distribu-
tion. Latent factors are embedded in the quantile regression coefficients, in the
sense that a given explanatory variable is allowed to interact with the unobserved
heterogeneity and present different effects throughout the sample.

Some researchers find it useful to assess the statistical significance of the
changes in the slopes Bi(7) over the grid of quantiles. In this regard, a common
test in the QR framework is the estimation of the degree of variability of Bu(7)
between the first and the third quartiles. Rejecting the null hypothesis—that
Bu(t = .75) — Bulr = 25) = 0—is a good indicator that the variability of the
slopes is significant. The test can be extended to other quantiles.

RESULTS

In this section, we supplement the econometric results obtained from the main-
stream methods currently used in the macroeconomic balance approach (see Lee
and others, 2008) with the quantile regression estimates.
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The exchange rate assessment conducted by the macroeconomic balance ap-
proach is based on three models of the savings-investment norm: (1) a pooled OLS
with a lagged current account balance among the explanatory variables; (2) a pooled
OLS with the initial net foreign assets replacing the lagged current account balance
as an explanatory variable; and (3) a fixed-effects panel regression, which includes
cross-section-specific dummies but drops the lagged current account balance, the
initial NFA, and time-fixed dummies such as the financial center indicator.

Opverall, the three models have high goodness of fit (R-squares up to 64 per-
cent). In addition, in the three models, the most prominent policy variables have
the expected sign and are statistically significant. Nevertheless, compared with the
actual data (that is, current account balances), the models deliver fitted values that
have density distributions more concentrated around the sample mean. As seen
in Figure 3.3, almost 20 percent of the fitted results lie around the sample mean
(a deficit close to 1 percent for all models), but the actual data have half of that
mass around that region.

The compression of the conditional distributions of the fitted values toward
the mean is also reflected in the standard deviations and in other relevant rank
measures, as can be observed in Table 3.1. For instance, the standard deviation of
the actual current account balances is 30 percent higher than those of the current
account balances fitted by mainstream methods. The interquartile range, mea-
sured as the difference between the lower and upper quartiles—a robust metric
for the spread in the central region of the distribution—is also about 30 percent
higher in the actual data. To better understand the reasons for this compression,
we take a closer look at the coefficients estimated by each model, and compare
them with quantile regression estimates.

In Table 3.2, we display the results for the pooled OLS model with the lagged
dependent variable (Model 1). In addition, we provide quantile regression estimates
of that specification at five selected percentiles of the conditional distribution of the

Figure 3.3 Conditional Distribution of Current Account Norms for CGER Countries
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Source: Author’s calculations.

Note: CGER = Consultative Group on Exchange Rate Issues; POLS = pooled ordinary least squares. See text for discussion
of models.

©lnternational Monetary Fund. Not for Redistribution



TABLE 3.1

Perrelli 71

Summary Statistics of the Fitted Values of the Savings-Investment Norms'

Actual Data Model 1 Model 2 Model 3
(Percent of GDP)
Mean -0.9 -0.9 -0.9 -0.9
Standard deviation 4.7 3.6 33 3.6
Minimum -26.5 -8.8 -7.7 -8.5
Lower quartile -3.5 -3.1 -29 -33
Median -1.3 -1.3 -1.5 -1.5
Upper quartile 1.2 0.7 0.3 0.6
Maximum 225 204 20.8 20.6

Source: Author’s calculations.

"Model 1 is the pooled ordinary least squares (OLS) with lagged current account balance; Model 2 is the pooled OLS with the
initial net foreign assets; and Model 3 is the fixed effects panel regression.

TABLE 3.2

Current Account Norm—Estimates Including Lagged Current Account Balance

Dependent Variable: Current Account Balance

Quantile Regression

Explanatory Variables: POLS tau=0.1 tau=0.25 tau=0.5 tau=0.75 tau=0.9
Fiscal balance 0.189 0.219 0.160 0.068 0.144 0.217
0.043*** ~ 0.084***  0.078**  0.072 0.061**  0.084***
Real growth of PPP-GDP per capita —0.157 —-0.027 —0.166 -0.156 —-0.180 -0.177
0.079**  0.164**  0.110 0.098 0.149 0.210
Old-age dependency ratio -0.125 -0.113 -0.175 -0.075 —0.020 —-0.181
0.048***  0.117 0.062***  0.053 0.063 0.107*
Population growth -1.034 -1.093 -1.159 —0.600 —0.468 -1.100
0.405***  0.616**  0.559**  0.447 0.510 0.672
PPP-GDP per capita 0.020 0.038 0.026 0.017 0.002 0.007
0.011* 0.018**  0.012**  0.012 0.012 0.024
Oil balance 0.169 0.088 0.134 0.200 0.235 0.208
0.030***  0.082 0.081* 0.058***  0.054***  0.067***
Asian crisis 0.034 0.044 0.035 0.033 0.042 0.013
0.006***  0.011***  0.011***  0.012***  0.016** 0.017
Banking crisis 0.010 0.014 0.008 0.006 0.014 0.028
0.007 0.013 0.010 0.008 0.012 0.016*
Lagged current account balance 0.366 0.355 0.455 0.437 0.399 0.376
0.089** 0.070***  0.078***  0.073***  0.085***  0.110***
Financial center 0.031 0.010 0.024 0.032 0.038 0.055
0.004***  0.009 0.009** 0.008***  0.011***  0.016***
Constant —-0.003 —-0.027 -0.016 —-0.002 0.007 0.021
0.004 0.006***  0.005***  0.005 0.005 0.011*
R-squared 0.643 n.a. n.a. n.a. n.a. n.a.

Source: Author’s calculations.

Note: POLS = pooled ordinary least squares; PPP = purchasing power parity. (***) significant at 1 percent; (**) significant at
5 percent; and (*) significant at 10 percent.

current account balances: the 10th (lowest decile), the 25th (lower quartile), the
50th (median), the 75th (upper quartile), and the 90th (highest decile).

Countries with current account balances situated below the lower quartile corre-

spond to cases with larger current account deficits. Conversely, countries with cur-

rent account balances above the upper quartile correspond to cases with the highest

current account surpluses. More interestingly, countries may switch their rank over
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time—for example, a fast-growing economy with current account deficits below the
lower quartile in the 1980s could be enjoying surpluses and be placed at the top
quartile in the 2000s. Nevertheless, in light of the gradual adjustment (high persis-
tence) of current account balances, deficit-prone countries are expected to remain
associated with lower quantiles (whereas surplus economies are expected to remain
at the upper quantiles) of the conditional distribution of the response.

The results indicate that, although in most cases, the coefficients present the
expected sign at these quantiles, their magnitude and statistical significance change
substantially throughout the quantiles. For instance, the coefficient for the fiscal
balance has a higher magnitude for the countries located at the tail end of the
conditional distribution rather than at the center.

A more insightful view is provided in Figure 3.4, where we plot the quantile
regression coefficients for each of the policy variables on a grid of quantiles that

Figure 3.4 Quantile Regression Estimates for Pooled Ordinary Least Squares Model with
Lagged Current Account Balance
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spans from the 10th to the 90th percentile, in increments of 1 percent. The point
estimates of (1) are represented by the solid black line in each panel chart. Their
respective confidence intervals, based on bootstrapped standard errors, are repre-
sented by the shaded gray area. For comparison, the estimated coefficients from
the pooled OLS model are plotted as solid red lines (and the boundaries of their
respective confidence intervals are plotted as dashed red lines). As the pooled OLS
coefficients are constant for the entire conditional distribution of the dependent
variable, these lines are horizontal.

The results suggest that coefficients of the fiscal balance are almost three times
higher at the tail end of the distribution (where the external imbalances reside)
than in the center, with the (1) function U-shaped. The lagged current account
balance has a somewhat stable contribution to the dependent variable, explaining
between 35 percent and 45 percent of its variation—an elevated degree of persis-
tence for all quantiles.

In Table 3.3 and Figure 3.5, we present the quantile regression coefficients for
the econometric specification of the pooled OLS model with the initial net for-
eign assets (Model 2).

The convex shape of the fiscal balance impact is observed again. Also, the
contribution of the oil balances to the current account—which in Model 1 was

TABLE 3.3
Current Account Norm—Estimates Including Initial Net Foreign Assets Position

Dependent Variable: Current Account Balance

Quantile Regression

Explanatory Variables: POLS tau=0.1 tau=0.25 tau=0.5 tau=0.75 tau=0.9
Fiscal balance 0.198 0.230 0.159 0.082 0.145 0.226
0.056***  0.083***  0.090* 0.074 0.073**  0.080%***
Real growth of PPP-GDP per capita —0.208 —-0.343 -0.326 -0.236 —0.228 —-0.168
0.095**  0.174**  0.118*** 0.116**  0.117**  0.209
Old-age dependency ratio -0.142 —0.094 -0.169 -0.178 —-0.087 —-0.073
0.062**  0.099 0.065**  0.059***  0.051*% 0.086
Population growth -1.213 -1.230 —1.454 -1.329 -0.577 —-0.831
0.472***  0.529**  0.634**  0.504***  0.504 0.552
PPP-GDP per capita 0.024 0.033 0.023 0.017 0.011 0.009
0.015 0.019*% 0.012* 0.014 0.013 0.024
Oil balance 0.231 0.190 0.210 0.187 0.296 0.310
0.035***  0.073***  0.064***  0.053***  0.060***  0.060***
Asian crisis 0.061 0.099 0.067 0.044 0.047 0.038
0.007** 0.041** 0.031** 0.026* 0.023** 0.023*
Banking crisis 0.008 0.003 0.008 0.006 0.019 0.013
0.007 0.017 0.011 0.009 0.010* 0.010
Net foreign assets 0.025 0.018 0.030 0.036 0.034 0.014
0.010** 0.014 0.011***  0.008***  0.010*** 0.016
Financial center 0.026 -0.005 0.022 0.032 0.031 0.066
0.008***  0.023 0.015 0.009***  0.009***  0.019***
Constant —0.001 —0.032 -0.020 —0.003 0.013 0.023
0.006 0.008***  0.006***  0.005 0.006** 0.010**
R-squared 0.553 n.a. n.a. n.a. n.a. n.a.

Source: Author’s calculations.
Note: POLS = pooled ordinary least squares; PPP = purchasing power parity. (***) significant at 1 percent; (**) significant at
5 percent; and (*) significant at 10 percent.
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an upward sloped curve with the quantiles—is now quite flat for most of the
sample, with a peak in the upper quartile. This suggests that there is a degree of
interaction between oil balance and initial net foreign balance that was not cap-
tured in Model 1.

The contribution of the initial net foreign assets position tends to be smaller
at the tail end of the conditional distribution, implying that for high deficit and
high surplus countries, the initial NFA position is less important for determina-
tion of external balances than for the rest of the sample. In fact, the coefficients
for the initial NFA position are only statistically different from zero along the
interquartile range.

Figure 3.5 Quantile Regression Estimates for Pooled Ordinary Least Squares Model with
Initial Net Foreign Assets (NFA) Position
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Also, the contribution of the output growth (real growth of PPP-GDP per
capita) is close to the pooled OLS estimates for most percentiles. However, the
contribution of the relative income (PPP-GDP per capita relative to the U.S.
standard) declines substantially with the quantiles in both models, even crossing
the zero boundary (that is, changing sign) at the upper quantiles of the first
model.

With regard to the behavior of countries’ demographic factors, both the old-
age dependency ratio and the population growth tend to oscillate within the
boundaries of the confidence interval delimited by the pooled OLS method.
However, in Model 2, they tend to have a smaller impact on the surplus countries
than on the rest of the sample.

Finally, the financial center dummy presents a higher impact in the upper quan-
tiles, supporting the theoretical view that financial centers tend to run current account
surpluses (albeit in 17 percent of the cases, a financial center presented a current ac-
count deficit).

In Table 3.4 and Figure 3.6, we present the coefficients for the econometric
specification of the fixed-effects panel regression (Model 3). Coefficients are iden-
tical to those obtained from a pooled OLS regression with a dummy variable for
each cross section. Hence, the quantile regression framework is applied in a simi-
lar way as in Models 1 and 2.

The results of the fixed-effects model are more streamlined, as the model force-
fully drops time-fixed dummy variables (such as the financial center indicator) owing

TABLE 3.4

Current Account Norm—Estimates Based on Fixed-Effects Panel Regression

Dependent Variable: Current Account Balance

Quantile Regression

Explanatory Variables: POLS tau=0.1 tau=0.25 tau=0.5 tau=0.75 tau=0.9
Fiscal balance 0.314 0.294 0.257 0.235 0.188 0.285
0.087***  0.097***  0.093***  0.090***  0.086**  0.094***
Real growth of PPP-GDP per capita —0.268 —0.199 —-0.183 —-0.183 -0.112 -0.139
0.198 0.143 0.129 0.134 0.138 0.171
Old-age dependency ratio -0.234 —-0.308 —-0.231 —-0.168 -0.259 —-0.209
0.128* 0.143** 0.125* 0.111 0.152* 0.181
Population growth —-0.470 —-1.568 -1.941 —-1.457 —0.931 -1.283
1.153 0.849* 0.946** 0.702** 0.738 0.965
Oil balance 0.306 -0.001 0.234 0.250 0.354 0.341
0.096***  0.134 0.123** 0.110** 0.1071***  0.123%**
Asian crisis 0.067 0.094 0.077 0.061 0.052 0.043
0.007***  0.043** 0.040* 0.035* 0.031* 0.029
Constant -0.002 -0.040 -0.019 -0.004 0.010 0.013
0.009 0.013***  0.013 0.011 0.011 0.013
R-squared 0.633 n.a. n.a. n.a. n.a. n.a.

Source: Author’s calculations.
Note: POLS = pooled ordinary least squares; PPP = purchasing power parity. (***) significant at 1 percent; (**) significant at
5 percent; and (*) significant at 10 percent.
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Figure 3.6 Quantile Regression Coefficients for Fixed-Effects Panel Regression
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to perfect correlation with the cross-section dummies. In addition, explanatory
variables that present high (but not perfect) correlation with the cross-section dum-
mies, are not part of the original macroeconomic balance approach (fixed-effects
panel regression).

The quantile regression estimates for the fixed-effects model confirm the
convex shape of the fiscal balance contribution to the current account, as well as
the higher impact of the oil balances on the current accounts of countries that
present larger surpluses.

Interestingly, the quantile regression estimates of the impact of output growth
on the current account balances are systematically lower (in absolute values) than
as estimated by the fixed-effects model. The opposite happens to the contribution
of population growth.

Finally, the role of the old-age dependency ratio is quantitatively similar in
both approaches.
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AN APPLICATION TO LATIN AMERICAN
EMERGING MARKETS

A useful application of the quantile regression framework regards the estimation
of current account norms for Latin American emerging markets. To illustrate the
heterogeneity among these countries, as well as in comparison with non-Latin
American economies included in the CGER analysis, in Figure 3.7, we plot the
percentiles of each country’s current account balance at each point in time. Large
current account deficits are associated with lower percentiles; the opposite is true
for sizable surpluses. These percentiles also vary over time, such that current ac-
count reversals are well captured by these statistics.

In Figure 3.7, panel A, we see that the current account balances of Brazil,
Chile, Colombia, and Mexico very often lie between the 25th and the 75th per-
centiles, known as the interquartile range (shaded area). In contrast, the current
account balances of Argentina, Peru, and Venezuela are usually located far away
from the center of the distribution, as illustrated in Figure 3.7, panel B. This
phenomenon is related to both cyclical and structural features of these countries
during each sub-period of the sample. Such degree of differentiation sometimes
is not fully captured by the CGER panel data regressions.

Econometric models that neglect heterogeneity over time and across countries
may yield estimates of current account norms that tend to be much closer to the
sample average than warranted by a country-year’s specific characteristics. In these
cases, supplementing the CGER models with the quantile regression approach
helps to uncover the neglected heterogeneity. To illustrate this point, in Table 3.5,
we list five Latin American episodes of current account balances outside the
interquartile range. In all of them, the current account norm based on the quan-
tile regression model fitted for the specific percentile of each observation (“quan-
tile norm”) was associated with narrower current account gaps (that is, smaller

Figure 3.7 Latin America: Percentiles of Current Account Balances, 1985-2004
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Source: IMF staff calculations.
Note: CGER = Consultative Group on Exchange Rate Issues.

©lnternational Monetary Fund. Not for Redistribution

77



78

Estimating Current Account Norms in Latin American Emerging Markets

TABLE 3.5

Latin America: Selected Episodes of Current Account Balances “Outlying” the
Median, 1985-2004

Current Account
Episode Balance CGER Norm  Quantile Norm (GER Gap Quantile Gap
Period Percentile (Percent of GDP)
Brazil 1997-2000 0.19 —4.2 -1.5 -3.7 -28 -0.5
Colombia 1993-96 0.17 —4.4 -0.3 -3.1 —4.2 -1.4
Mexico 1993-96 0.24 -3.5 -0.4 -24 -3.1 -1.2
Peru 1989-92 0.21 —4.0 -1.6 —4.0 —24 0.0
Venezuela 1989-92 0.91 4.8 19 7.0 29 -2.2

Source: Author’s calculations.

Note: CGER = Consultative Group on Exchange Rate Issues. The CGER norm corresponds to the fitted value according to the
pooled ordinary least squares model described in Table 3.2, whereas the quantile norm refers to the fitted value for the respec-
tive percentile of the episode, based on the quantile regression specification of Table 3.2. The gap refers to the difference be-
tween the actual current account balance and the fitted current account norm acording to each method.

differences between the actual current account balance and the estimated norm)
than the respective estimates of the CGER norm. All else being equal, the quan-
tile regression gaps suggest a lower degree of exchange rate misalignment in Latin
American economies than what would be expected from the examination of the

CGER gaps during these episodes.

CONCLUSION

In this chapter, we provided an alternative framework to estimate the savings-
investment norms used in the macroeconomic balance approach to assess exchange
rate misalignments. The quantile regression approach provides a flexible frame-
work to evaluate the contribution of policy variables and demographic character-
istics on the determination of current account balances.

Mainstream methods used to estimate the savings-investment norms tend to
disregard important features of the data, yielding fitted values that are compressed
toward the mean. In these models, the contribution of each explanatory variable
is fixed for all quantiles of the conditional distribution of the current account
balances. These models show that the impact of any given policy variable is the
same for countries carrying large deficits (that is, countries in the lower quantiles)
as for countries enjoying large surpluses (those in the higher quantiles of the
conditional distribution of current account balances).

The quantile regression estimates provided in this chapter supplement those
from traditional models by providing slopes that vary according to the quantile
of the conditional distribution of the current account balances. Through the use
of the quantile-varying slopes, the econometrician provides a much richer de-
scription of the relationships between current account balances and macroeco-
nomic fundamentals in a large panel of heterogeneous countries.

Our results indicate that the contribution of fiscal balances to the current ac-
count tends to be higher at the tail end of the conditional distribution of current
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account balances (that is, where countries with the largest external imbalances are
located). In addition, we found that the contribution of oil balances tends to be
more accentuated in the upper quantiles. Important nonlinearities in the role of
output growth and demographic characteristics were also discussed.

In an empirical application to Latin American emerging markets, we find that
during periods of sizable deficits or surpluses, the current account norms based on the
quantile regression approach are broadly associated with narrower current account
gaps (less exchange rate misalignment) than suggested by the CGER macroeconomic
balance approach. This finding may reflect the ability of the quantile regression
framework to capture unobserved heterogeneity over time and across countries.
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CHAPTER 4

Brazil’s Experience in Managing
Capital Inflows: The Role
of Capital Controls

ROBERTO BENELLI, ALEX SEGURA-UBIERGO, AND
W. CHRISTOPHER WALKER

This chapter presents Brazil’s experience in managing capital flows. It discusses
the Brazilian authorities’ use of a broad range of instruments to deal with capital
inflows, including foreign exchange (FX) intervention, macroprudential tools,
fiscal adjustment, and capital controls. Although it is difficult to separate the in-
dividual effects of each policy measure, they seem to have collectively reduced the
speed of exchange rate appreciation. Capital controls have affected mostly the
composition of flows (higher foreign direct investment [FDI] and less fixed-
income portfolio investment), rather than the overall quantity of flows. The IOF
(Imposto sobre Operagoes Financeiras) also appears to have curtailed incentives
for carry trades.

Brazil’s recent experience managing capital inflows has generated a substantial
amount of interest, reflecting both the nation’s prominence as a major emerging
market and the fact that it has been one of the front-runners in adopting capital
flow management measures (CFMs). This chapter provides a comprehensive ac-
count of Brazil’s recent experience by reviewing the authorities” policy response to
the surge in capital inflows in the recovery from the global financial crisis. Given
the difficulty in identifying empirically the effect of CFMs—and hence a proper
counterfactual of what might have happened to capital inflows under different
policy responses—this chapter refrains from strong causal inferences, but rather
relies on a variety of empirical facts to disentangle the possible impact of CFMs.!
The chapter is organized in three sections, beginning with some stylized facts
about capital inflows into Brazil in the period 2009-11, followed by a description
of authorities” policy response, and concluding with an assessment of the role and
effectiveness of capital controls.

"This is particularly the case in assessing the impact of capital control measures such as the IOF, which
is highly endogenous. In addition, the absence of a sufficiently long time series precludes obtaining
robust results with the use of econometric techniques.
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STYLIZED FACTS ON CAPITAL INFLOWS

Strong economic growth prospects for Brazil in the aftermath of the global crisis
reinforced structural factors (including high nominal interest rates), resulting in
large capital inflows and strong appreciation pressures (Figures 4.1 and 4.2). In
2010, gross capital inflows” exceeded US$150 billion (6.8 percent of 2010 GDP),
compared with US$92 billion in 2009. Gross capital inflows remained strong in
2011, exceeding US$15 billion per month.

Deep capital markets and high interest rates make Brazil one of the preferred
destinations for capital flows to emerging market economies. Brazil’s equity market
is one of the world’s ten largest by market capitalization, containing several globally
known firms, such as Petrobras, Vale, Embraer, and Odebrecht. The sovereign
bond market is also deep, featuring a variety of maturities and types of bonds,
including fixed-rate, floating-rate, inflation-linked, and foreign-currency-linked
bonds. The total stock of domestic bonds outstanding exceeds US$900 billion. As
a result, Brazil is a bellwether, attracting a large share of total inflows to emerging
and developing economies and reflecting global views toward such economies as
an asset class (Figure 4.3).

Foreign investors  interest in Brazil is also influenced by the large derivatives
market. Volume trading in the market for derivatives tripled from 2003 to 2011,
transforming the domestic BM&F futures market into one the largest clearinghouses
for derivatives in the world. The market for most classes of derivatives is liquid out
to maturities of more than two years, with most of the trading concentrated in

Figure 4.1 Gross Capital Inflows (Billions of U.S. dollars; 3-month moving average)
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Source: IMF staff calculations.
Note: IOF = Imposto sobre Operagdes Financeiras.

2Gross capital inflows are defined as foreigners’ net direct investment plus portfolio investment and
p g plus p
other flows.
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Figure 4.2 Foreign Investment (Billions of U.S. dollars; monthly average)'
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12006 turbulence” indicates the period from April 2006 through June 2006; “Pre-Lehman” indicates the period from July
2006 through August 2008; “Post-Lehman crisis” indicates the period from September 2008 through March 2009; “Post-
Lehamn recovery” indicates the period from April 2009 to date.

Figure 4.3 Flows to Brazil: Share to and Correlation with Emerging Markets
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interest-rate and currency-based derivatives. There is also an active offshore market
in nondeliverable currency forwards (NDFs) in the Brazilian real, centered on banks
located in New York. There are offshore markets as well for several other “access”
products that allow foreign investors to trade as if they were in Brazil. These include
credit-linked notes and derivatives based on Brazilian interest rates, all settled in U.S.

dollars.
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As a result, Brazil has dominated capital inflows to Latin America, and ac-
counted for a large share of global equity issuance in 2010. This was due in part
to the record Petrobras issuance in the third quarter that year.” In addition to FDI
and equity flows, fixed-income inflows were steady during most of 2010, reflect-
ing both “real money” flows as well as retail flows (especially from Japan), while
external corporate bond issuance rose to near-record highs.

POLICY RESPONSE

The Brazilian authorities used a broad range of measures to manage the surge in
capital inflows, including exchange rate appreciation, reserve accumulation, and
fiscal adjustment, as well as macroprudential and CEM measures.

Rationale for Managing Capital Flows

Large inflows in the context of a flexible exchange rate system and open capital
account can lead to strong swings in the exchange rate. The Brazilian rea/ appreci-
ated by more than 40 percent against the U.S. dollar between December 2008
and July 2011, while the real effective exchange rate reached a level stronger than
before the financial crisis (when it had already reached its highest level in 30
years). As a result of this rapid appreciation, exchange rate valuation assessments
showed that the Brazilian 7ea/ was substantially overvalued (Figure 4.4).

Large capital inflows also raise the risk of disruptive sudden stops (Ostry and
others, 2011). Such stops tend to be highly synchronized across countries, par-
ticularly among countries with open capital accounts. Brazil, in particular, has in
the past experienced firsthand the consequence of volatile capital flows. This
“excessive” volatility is well captured by an exercise that compares actual capital
flows to Brazil with their predicted value based on a panel regression of capital
flows to a range of pull and push factors (Figure 4.5).

Reserve Accumulation

The Brazilian rea/ would likely have appreciated even further without strong FX
intervention (Figure 4.6). In this regard, the central bank (Banco Central do Brasil,
or BCB) stepped up its intervention in both the spot and forward markets during
the period of heavy inflows, often holding daily (or even twice-daily) auctions.
From December 2008 to July 2011, Brazil’s stock of foreign reserves rose by more
than $139 billion, to $346 billion. The BCB also intervened in the onshore for-
ward market, buying U.S. dollars forward against the real.

Fiscal Adjustment

Although fiscal adjustments are generally understood to be aimed at maintaining
debt sustainability and containing inflation, their positive effect as a tool to deal with
large capital inflows should not be underestimated. In 2011, the combination of
budgetary adjustment and reductions in quasi-fiscal activities (including transfers

’Foreigners subscribed participation in the recapitalization of Petrobras amounted to US$14 billion.
“The details underpinning this panel regression analysis are provided in IMF (2011).
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Figure 4.4 Gross and Net Capital Inflows
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Figure 4.5 Predicted and Actual Capital Inflows
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from the Treasury to the national development bank) was equivalent to a structural
fiscal adjustment of about 2 percent of GDP. As in many other emerging markets, the
difficulty of estimating fiscal multipliers and the interest rate channel of monetary
policy makes it difficult to assess trade-offs between monetary and fiscal policy. This
uncertainty is reflected in the broad range of responses in a poll of domestic analysts
conducted by the BCB (Figure 4.7). However, this survey also suggested that, according
to the mode of the response distribution, a 1.2 percent of GDP fiscal adjustment
announced would be equivalent to about 120 basis points of otherwise necessary
monetary tightening that would have attracted even more inflows.
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Figure 4.6 Nominal Exchange Rate, Central Bank Interventions, and IOF Imposition
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Figure 4.7 Change in Policy Rate Equivalent to Fiscal Measures
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Macroprudential Instruments

In January 2011, the BCB introduced reserve requirements that sought to limit
the short U.S. dollar positions of banks. The BCB noted that this measure was
designed to reduce leverage in the system, particularly for banks with restricted
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Figure 4.8 Change in Policy Rate Equivalent to Macroprudential Measures'
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'Refers to a single change in policy rate (effective for four quarters).

Tier I capital but easy access to international liquidity. The measure required
banks to deposit the equivalent of 60 percent of their short U.S. dollar
positions—a form of short-term U.S. dollar borrowing—in cash at the central
bank, at no interest. By accessing offshore U.S. dollar liquidity, domestic banks
could facilitate the carry trade via the domestic currency futures market’ (see
Appendix 4.1 for a description of the mechanisms of this trade). Besides reducing
foreign currency leverage, the measure increased the cost to banks of becoming
counterparties to other investors in the derivatives market, thus affecting carry
trade liquidity. Banks' short dollar positions decreased in the wake of this
action.

The authorities also introduced other macroprudential measures aimed at re-
straining credit growth and further reducing incentives for external borrowing by
banks. In December 2010, the BCB raised bank capital requirements for most
consumer credit operations with maturities over 204 months, which apply primarily
to car loans. The BCB also raised unremunerated reserve requirements on time de-
posits from 15 percent to 20 percent. The additional (unremunerated) reserve re-
quirements for banks’ sight deposits were increased from 8 percent to 12 percent.

Although these measures were not designed specifically to deal with capital
inflows, to the extent that they reined in credit growth and aggregate demand,
they could help manage flows. This was of particular importance in light of the
fact that, given Brazil’s already high interest rates by international standards,

*Because the IOF applied only to actual payments made in derivatives transactions, rather than to the
notional amount of the transactions, carry trading via futures became more attractive vis-a-vis outright
purchase of domestic fixed-income securities.
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further increases in the policy rate would have attracted more capital inflows.
Thus, while prudential measures are directed at maintaining stability, they also
complement monetary policy by having a moderating influence on demand. In a
survey, the BCB found that market participants believed, on average, these mac-
roprudential measures were equivalent to an increase of about 90 basis points in
the policy rate.

Capital Flow Management Measures

In response to heavy postcrisis inflows in 2009, Brazil imposed an entry tax on
foreign purchases of domestic bonds and equities. The tax, known as the IOF
(Imposto sobre Operagies Financeiras), was imposed on October 19, 2009, at a rate
of 2 percent on purchases by foreigners of domestic bonds and equities. Other
types of capital inflows, including direct investment and foreign currency borrow-
ing abroad by Brazilian banks and firms, were not initially affected. The finance
ministry announced that the measure was intended to combat speculation in
capital markets and to counteract the appreciation of the real, which it viewed as
damaging export industries and employment. Rapid credit growth or monetary
policy considerations were not cited as issues at the time of the introduction of
the IOE

Strong capital inflows and appreciation pressures prompted the authorities to
adopt a battery of new measures, tightening potential loopholes in the IOF, over
the course of 18 months (Table 4.1).

TABLE 4.1
Regulatory Changes Affecting the IOF

October-November 2010 The initial IOF was raised twice in October 2010, but only for flows into debt
securities. It was first raised to 4 percent on October 5 and increased further
to 6 percent on October 19. The authorities subsequently announced its
extension to margin calls on derivative positions. New regulations were
shortly introduced to register as new operations flows that initially came
into equities (taxed at 2 percent) and subsequently migrated to debt
securities (thereby avoiding the higher 6 percent tax), as well as the
conversion of IOF-exempt purchases of American Depository Receipts
traded at the New York Stock Exchange into stocks traded at the Sao Paulo
Bovespa stock market.

March 2011 On March 28, the IOF was extended to foreign borrowing by corporations
and banks for loans with a maturity of less than 360 days. One week later,
the maturity was extended to 720 days as it became clear that the maturity
of loans was shifting to avoid the higher IOF tax. For domestic banks, this
measure complemented the reserve requirement on short foreign currency
positions adopted in early January 2011, effectively restricting their ability
to raise foreign currency borrowing and participate in the carry trade via
the derivatives market.

April 2011 On April 4, the National Monetary Council mandated that any changes in
foreign exchange loans/bonds (that is, renovation, rollover, restructuring, or
transfer) had to be registered as a new foreign exchange operation. This
was intended to close another potential loophole as corporations and
banks could modify initial longer-term agreements (exempt from IOF) into
short-term loans that should have paid the IOF.

Sources: Central Bank of Brazil; and press reports.
Note: IOF = Imposto sobre Operagoes Financeiras.
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This was not the first time Brazil had employed CEMs on portfolio inflows—
up until October 2008, it had levied a 1% percent tax on bond (but not equity)
inflows, but the authorities had eliminated the tax in response to the financial
crisis. But the experience with capital controls subsequent to October 2009
stands out for the frequency and scope of the interventions as the authorities
used an adaptive strategy to adjust to financial market creativity in bypassing the
controls.

CFMs: ROLE AND EFFECTIVENESS

Many researchers have examined the impact of capital controls on capital flows.
Interest in such research rises during periods of heavy flows into developing
economies. Brazil, which has often made use of CFMs during the postwar era, has
been the focus of many of these studies. Most, such as Cardoso and Goldfajn
(1998), conclude that CFMs can be effective in the short term, but not over the
longer term. Carvalho and Garcia (2006), who also focused on the case of Brazil,
came to a similar conclusion in finding a limited and temporary impact of CFMs.
Work in other Latin American countries has yielded similar conclusions. Clem-
ents and Kamil (2009), looking at the case of Colombia, find the total volume of
inflows unaffected by CFMs, but exchange rate volatility reduced.

The effectiveness of CFMs during 2009-11 in Brazil needs to be assessed against
the initial objectives. The Brazilian authorities stressed the negative macroeconomic
effects of excessive currency appreciation. Thus, one criterion for assessing the ef-
fectiveness of the controls would be whether total capital inflows, and hence ex-
change rate appreciation pressures, abated. However, there may be other reasons for
introducing CFMs in the face of heavy inflows. These include the desire to limit hot
money inflows and the need to prevent credit bubbles that could endanger financial
stability. Accordingly, a second possible criterion would be whether the composition
of capital flows changed. Finally, capital controls can provide some maneuvering
room for monetary policy, which can be particularly useful in a country such as
Brazil with high interest rates.® This is a consequence of the “impossible trinity”—
that a country cannot simultaneously have an independent monetary policy, a fixed
exchange rate, and an open capital account.” Assessment of the controls’ effective-
ness might therefore focus on whether capital controls provided some additional
room to maneuver for monetary policy. One way of testing this hypothesis is to ana-
lyze whether capital controls reduced the incentive for carry trade, as these are the
types of capital inflows that more directly respond to interest rate differentials.

However, any such assessments are complicated by the difficulty of comparing the
realized strategy to a counterfactual scenario without capital controls. In principle,

®See, for example, Herrera and Valdes (2001).

’Although Brazil has a flexible exchange rate, the desire to prevent excessive appreciation suggests that
full FX flexibility ceases to be an option for the authorities to manage inflows in the short term. When
this point is reached, the dilemmas of the impossible trinity become applicable.
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econometric techniques would be able to control for other factors that could affect
the dependent variables of interest (that is, exchange rate, total capital flows, and so
on). However, the IOF is—to a large extent—endogenous to capital flows and to the
exchange rate (that is, it is imposed when capital flows are high and the exchange rate
is appreciating fast) and hence it would be difficult to assess the direction of causality.
Finally, the IOF cannot be modeled as a dichotomous variable (defining an existing
or absent characteristic) given frequent changes in rates and regulations affecting it,
which are likely to generate problems of measurement error.

Total Capital Flows and the Exchange Rate

The pace of capital inflows remained high following the introduction of CFMs.
Total net capital inflows averaged US$5.9 billion per month after their recovery
from the financial crisis and before the imposition of the IOF in October 2009; they
increased to a monthly average of US$8.5 billion from 2009:Q4 through 2010:Q3,
when the IOF was reintroduced at a rate of 2 percent, and accelerated further to a
monthly average of US$11.5 billion between 2010:Q4 and 2011:Q1, when the
IOF was raised to 6 percent for flows into debt securities and several loopholes were
being closed. Similarly, the average monthly pace of reserve accumulation remained
on an upward trend, accelerating from US$4.2 billion during the first phase of the
IOF to US$7 billion during the most recent phase of the IOE thereby exceeding the
previous record pace set before the financial crisis (Figure 4.9).

However, the average rate of currency appreciation declined. The rate of average
monthly exchange rate appreciation during October 2010-March 2011 (about 0.6 per-
cent) was less than half of that in the period before the financial crisis, when appreciation

Figure 4.9 Average Monthly Increase in Reserves (in millions of U.S. dollars)
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Note: IOF = Imposto sobre Operagdes Financeiras.
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pressures were also strong (Figure 4.10). Excluding the period of sharp depreciation dur-
ing the financial crisis, and the rebound during the recovery period, it seems that the
degree of exchange rate flexibility declined as the Brazilian rea/ became more overvalued
(Table 4.2). Given that the volume of inflows did not materially decline during this pe-
riod, it may be that the slower pace of appreciation was a consequence mostly of larger
intervention by the BCB.

Composition of Capital Flows

Although total flows remained high despite CFMs, the IOF seems to have affected
the composition of capital inflows (Figure 4.11). Average monthly FDI following

Figure 4.10 Average Monthly Rate of Real Appreciation against the US Dollar (Percent)
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TABLE 4.2
Average Monthly Flows, Reserves Accumulation, and Exchange Rate Dynamics

Average Monthly US$/Real

Net Capital Flows Monthly Reserve Accumulation Exchange Rate Appreciation
(U.S. dollars) (U.S. dollars) (percent)
Precrisis $5.2 billion $1.9 billion 1.5
Crisis $-3.5 billion $ —0.6 billion -4.6
Recovery $ 5.9 billion $ 3.6 billion 3.9
I0F 1 $ 8.7 billion $ 4.6 billion 0.4
IOF 2 $11.5 billion $ 7.0 billion 0.6

Sources: Central Bank of Brazil; and IMF staff calculations.

Note: The precrisis period covers 2007:Q1-2008:Q3, when capital inflows were reaching peak levels; the crisis period covers
2008:Q4 and 2009:Q1, when capital flows turned negative and GDP collapsed; the recovery period covers 2009:Q2/Q3; “IOF 1"
covers 2009:Q4 through 2010:Q3, when the Imposto sobre Operagées Financeiras (IOF) was imposed at 2 percent; and “IOF 2"
covers 2010:Q4 and 2011:Q1, when the IOF was increased to 6 percent for debt securities and several loopholes were closed.
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Figure 4.11 Composition of Capital Flows (Monthly Averages in millions of U.S. dollars)
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the second round of IOF measures (“IOF 27) tripled, to almost US$8 billion
compared with previous periods. Portfolio inflows into equities (which are taxed at
the lower IOF of 2 percent) also continued on an upward trend.® Conversely, flows
into domestic debt securities appeared to be strongly affected by the IOFE with a
monthly average flow during the period only one-tenth of the previous rate. The
IOF clearly seemed to have reduced the purchase of domestic real-denominated
bonds by foreigners.

However, the fall in portfolio flows into domestic securities led to a large in-
crease in external borrowing by residents. A major driver of these flows was likely
the behavior of domestic banks, which substituted away from short U.S. dollar
positions (subject to the new reserve requirements) and toward other forms of
funding not subject to the IOF (Figure 4.12). This substitution kept FX onshore
liquidity abundant and allowed the carry trade through the domestic derivatives
market to continue.

The increase in FDI inflows was due in large measure to an increase in inter-
company loans, whose monthly average more than doubled, reaching close to
USS$3 billion (Figure 4.13). This suggests that there may have been some circum-
vention of the IOF via FDI, which was virtually exempt from the IOF (taxed at
0.38 percent). Garcia (2007) documented that in the past it had been common
practice in Brazil during previous periods of capital controls to create domestic

8Flows into equities were bolstered by large initial public offerings (Visa and Santander in 2009) and
the recapitalization of Petrobras in 2010. Eliminating these one-off transactions, the impact of the
IOF on the volume of equity inflows does not appear to have been large.
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Figure 4.12 Private External Debt (Billions of U.S. dollars)
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Figure 4.13 Average Monthly Intercompany Loans (Millions of U.S. Dollars)
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shell companies that received an intercompany loan from a foreign party (classified
in the balance of payments accounts as FDI) and use the proceeds to invest in the
local equity or bond market, thereby bypassing the IOF (Table 4.3).

Despite the pickup in FDI inflows, the extension of the IOF (at 6 percent) to
external borrowing appeared to reduce onshore FX liquidity substantially. Espe-
cially notable was the sudden widening of the spread between onshore U.S. dollar
interest rates (the cupom cambial) and offshore rates, suggesting that the ability
to arbitrage between onshore and offshore markets was severely curtailed (see
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TABLE 4.3
Composition of Net Capital Inflows (U.S. dollars)

Foreign Direct Investment Portfolio into Equities Portfolio into Debt Securities
Precrisis 1.98 139 1.96
Crisis 240 -1.43 -1.71
Recovery 2.85 2.81 1.26
IOF 1 248 3.65 2.28
IOF 2 7.93 4.78 0.22

Sources: Central Bank of Brazil; and IMF staff calculations.

Note: The precrisis period covers 2007:Q1-2008:Q3 when capital inflows were reaching peak levels; the crisis period covers
2008:Q4 and 2009:Q1 when capital flows turned negative and GDP collapsed; the recovery period covers 2009:Q2/Q3; “IOF 1"
covers 2009:Q4 through 2010:Q3 when the Imposto sobre Operagées Financeiras (IOF) was imposed at 2 percent; and “IOF 2"
covers the period 2010:Q4 and 2011:Q1 when the IOF was increased to 6 percent for debt securities and several loopholes
were closed.

Appendixes 4.1 and 4.2). This spread subsequently abated somewhat, though
changes in other external factors (for example, global risk, commodity prices)
complicate the impact assessment. However, it still appears that the expansion in
the field of coverage of the IOF reduced the previous incentives for recomposition
of inflows, in favor of a reduction in total flows.

Monetary Policy Independence and Incentives
for Carry Trade

One useful approach to analyzing the impact of the IOF is to consider it from the
perspective of a carry trade investor into Brazil.” Foreign investors who aim to
profit from high Brazilian interest rates have several choices:

¢ The most straightforward approach is to invest funds directly in the domes-
tic Brazilian bond market. Starting with a zero net position, this would be
done by borrowing U.S. dollars, converting them to Brazilian currency at
the spot exchange rate, and then using the proceeds to buy a Brazilian bond
of a certain maturity.

* A second approach would be to borrow a smaller amount of dollars, convert
the dollars to 7eais, and use the proceeds to pay the margin on a forward
currency contract (buying the rea/ forward against the U.S. dollar) on the
domestic Brazilian futures exchange. This transaction offers the same return
profile as the outright bond purchase. The IOF would apply only to the
margin posted to the exchange, becoming very small.

9These may also be described as “carry trade” investors, to the extent that they acquire Brazilian real
fixed-income assets to take advantage of the yield differential between the Brazilian currency and
their home currency. This type of investment necessarily entails exposure to currency risk—
effectively the investor is betting that any depreciation of the destination currency will be less than
the relative interest rate differential. To be sure, the domestic currency may also appreciate against
the carry trade funding currency, as is often the case during episodes of strong risk appetite in global
markets.
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* A third possibility, favored by investors who wish to avoid transactions on-
shore in Brazil, is to buy a nondeliverable forward contract (denominated in
reais but settled in dollars) offshore (for example, in New York or London),
normally from a global bank that makes a market in such contracts.

The first mechanism (direct purchase of a Brazilian bond) was immediately
affected by the introduction of the IOF (as demonstrated by the reduction of
flows into debt securities), but the other two were not. This left two important
loopholes in the IOE Although the purchase of domestic bonds lost attractive-
ness, investors flocked to the derivatives market, where the incidence of the IOF
tax was minimal. A 6 percent tax on the margin (typically 10 percent or less)
would reduce the IOF effective tax rate to 0.6 percent, insufficient to have any
impact. The IOF’s favorable treatment of positions in the futures market contrib-
uted to the buildup of large long Brazilian rea/ and short U.S. dollar positions by
nonresident investors. Furthermore, the rate of return from NDFs offshore was
also not affected, which continued to attract carry trade flows.

The authorities moved to close the loopholes by first imposing reserve require-
ments on banks” short U.S. dollar positions and later by extending the IOF to
foreign borrowing. The introduction of reserve requirements on short U.S. dollar
positions limited the ability of banks to operate as counterparties for nonresident
investors engaged in the carry trade. However, banks were able to offset their
short U.S. dollar positions by borrowing abroad, and the loophole remained in
place during the first quarter of 2011. But when the IOF was extended to foreign
borrowing by corporations and banks in April 2011, the onshore U.S. dollar rate
(cupom cambial) spiked to unprecedented levels and the corresponding return in
Brazilian reais from onshore and offshore NDFs collapsed (see Figure 4.14), as
banks were no longer able to conduct low-cost arbitrage between offshore U.S.
dollar markets and the onshore cupom cambial.

Collateral Damage: Downsides of CFMs

The usefulness of CFMs needs to be assessed against their costs.

* Reducing desirable flows. Controls may end up creating barriers to the
entry of all foreign savings—including for productive investments—that are
needed in the context of Brazil’s low domestic savings and current account
deficit (for example, long-term debt or trade financing). Indeed, shortly
after the IOF was raised in October 2010, domestic government bond yields
started to trend upward and bid-cover ratios fell in some public debt
auctions.

* Hampering financial sector development. For growing middle-income
countries, capital controls may inhibit or reverse development of the domes-
tic financial sector.

* Distortions. Controls may create distortions that shut off legitimate hedging
activities, with a potentially negative impact on the real economy. This is most
apparent in the spike in the onshore U.S. dollar rate. For example, the effective
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Figure 4.14 Brazil—Domestic and Futures-Implied Interest Rates
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interest rate charged to an importer wanting to buy U.S. dollars forward as
part of normal hedging operations rises as a result of these distortions. That
higher cost could induce the would-be hedger to incur greater exchange rate
risk, which could amplify the magnitude of unexpected shocks.

o Stability risks. Although capital controls are intended to stabilize or reduce
inflows, making them less risky, they might in fact force capital to go
through channels that are actually more destabilizing. Some examples in-
clude forcing inflows through derivatives markets rather than spot markets,
diverting inflows through nonfinancial firms, and (possibly) through trade
finance flows.

CONCLUSION

The usual policy prerequisites for the application of CFMs in Brazil were broadly
met. The exchange rate had become overvalued on a multilateral basis. Fiscal
policy was being tightened. Sterilized intervention had been undertaken to slow
the pace of appreciation. Moreover, the authorities supported these steps with
prudential measures to contain credit and funding risks.

Nonetheless, the Brazilian experience with capital controls provides a mixed
picture of their usefulness. Effectiveness has to be defined relative to a specific
policy goal, and the study considers three—restricting capital inflows, containing
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exchange rate appreciation, and carving out space for the autonomous working of
monetary policy. The overall level of flows remained high despite the introduc-
tion of CFMs, but their composition changed, suggesting a number of channels
for circumvention (derivatives market, intercompany loans, and so on). However,
the last stage of tightening of the IOF seems to have been effective at curtailing
onshore U.S. dollar liquidity, indicating that the tax may become more effective
at insulating onshore from offshore markets. This could allow more room for
monetary policy to react without attracting additional flows.
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APPENDIX 4.1. MECHANISMS OF THE CARRY
TRADE IN THE FUTURES MARKET

This appendix describes the steps involved in a nonresident investor's carry trade into
the domestic futures market, and the related hedging operations by a resident
counterparty. To the extent that this counterparty, typically a resident bank, hedges
its currency risk in the underlying cash market, this trade results in the same bal-
ance of payments pressure that would arise if the carry trade were conducted di-
rectly in the cash market (for example, by purchasing domestic bonds). This
mechanism relies critically on the resident counterparty’s ability to take the non-
resident’s opposite position in the domestic futures market and hedge the resulting
currency risk via FX borrowing (not subject to the IOF). The resident counterparty
thereby provides liquidity to the nonresident investor’s trade and earns a (risk-free)
arbitrage profit proportional to the spread between the domestic U.S. dollar rate
implied by the domestic futures market (the cupom cambial) and the offshore U.S.
dollar rate paid on external borrowing (typically, the London interbank offered rate
plus a spread). The detailed steps are described below and depicted in Figure A4.1.

* The chain of trades is initiated by a nonresident investor who buys a rea/
futures contract in the domestic futures market (step 1 in Figure A4.1). That
is, at maturity, the nonresident investor receives the agreed price in reais per
U.S. dollar (settlement in the futures market takes place in local currency).

* The nonresident investor’s counterparty is a resident investor, that is, a local
bank that agrees to receive the value of the U.S. dollar at maturity against a
payment in Brazilian reais (step 2).

* The local bank could choose to maintain its short Brazilian rea/ position, or
could choose to hedge its currency exposure. This could be done by borrow-
ing U.S. dollars offshore (step 3); for example, by drawing on its available
credit lines. Because the resulting U.S. dollar liability at maturity matches
the claim to receive U.S. dollars on the U.S. dollar futures contract, the
bank is hedged against currency risk (that is, a zero net position).

* External borrowing by the bank is recorded in the balance of payments as a
capital inflow (step 4). If the central bank chooses to intervene, then the
bank sells the proceeds from external borrowing into the spot FX market.

* By investing the Brazilian reais proceeds from the sale of U.S. dollars on the
spot market at the domestic interest rate, the bank is able to earn an arbi-
trage profit whenever the cupom cambial is higher than the interest rate paid
on its external borrowing (step 5). The only risk that is potentially left for
the bank is counterparty risk on the futures contract.
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Figure A4.1 Carry Trade via the U.S. Dollar Futures Market'

Flows to
foreign
investors 3
(sell U.S.$
forward)

1) Foreign investor
receives BRL

. forward and pays
U.S.$viaaU.S.$

futures or an OTC
forward or swap

2) Bank
purchases U.S.$

Flows to the
domestic

forward from
the foreign
investor

3) Bank

banks
(purchase
U.S.$ forward
and hedge
currency
exposure in

borrows dollars
offshore

4) Bank sells

the cash
market)

dollars against
BRL in the spot

H<

Source: IMF staff calculations.

t=1

Note: BRL = Brazilian real; FX = foreign exchange; OTC = over the counter.

'The horizontal line denotes the time line. Rectangles above (below) the line denote positive (negative) cash flows; rect-

Arbitrage
FX market Profit
3|
5) Bank
invests
onshore in
BRL assets

angles shaded dark gray (light gray) denote payoffs in U.S. dollars and local currency, respectively.

©lnternational Monetary Fund. Not for Redistribution

101



102

Brazil's Experience in Managing Capital Inflows

APPENDIX 4.2. USING FORWARD PRICES AND
SPREADS TO TEST THE EFFECTIVENESS OF
CAPITAL FLOW MANAGEMENT MEASURES

This appendix describes a method for using forward prices in offshore markets to test
the effectiveness of capital control measures. This method is especially useful for
a currency such as the Brazilian real, for which forward contracts are heavily
traded in both onshore and offshore markets.

The cleanest test for the impact of the IOF on foreign access to the Brazilian
market makes use of offshore nondeliverable currency forward (NDF) prices. This
is not the usual measure for testing or gauging the effectiveness of capital controls,
but has some important advantages over alternative approaches. The usual tests for
the effectiveness of capital controls are based on flows and movements in the ex-
change rate and reserves. These are useful but they suffer from the fact that the
degree of the response cannot, in general, be used to infer the relative effectiveness
of the measure. Forward or “basis” spreads, at least in principle, can be used to
gauge the implied arbitrage costs that a particular measure inserts into the market.

Futures-implied interest rates can be constructed, and compared with actual
interest rates. An offshore forward-implied interest rate can be calculated as:

inrrog= (1 + is) (foogle)* — 1.

where interest rates are annualized three-month rates, 7; is the U.S. dollar interest
rate (90-day Libor), ¢ is the spot exchange rate, and f5o on is the 90-day NDE
quoted in reais per U.S. dollar. An alternative measure is the onshore future-
implied interest rate in Brazilian reais, based on the onshore futures contract,
J50,0n- This implied rate is calculated as:

. . 4
IBRL,on = (1 + ZS) (f‘;O,ﬂn|e) -1
Either of these can be compared with the onshore Brazilian three-month interest rate:
igrr = 90-day interest rate future rate.

These measures can be used to determine “basis spreads,” as either BS,; =
(igri,of —ire)s O BS,, = (ipgren—iprs)- Full covered interest parity would entail
that both of these measures be zero. For most emerging market economies, how-
ever, basis spreads are not zero, even under normal market conditions. The depar-
ture from covered interest parity, and the existence of a negative basis spread,
typically reflects the effects of counterparty credit concerns, global interbank
stresses, and transaction costs, possibly including costs induced by capital con-
trols.!? For this discussion, the issue is whether the change in regulations induces
a change in basis spreads and, if so, how large a change and in what direction.

10See, for example, Baba and Packer (2008).
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Figure A4.2 Expected Change in Relative Interest Rates if IOF Is Fully Binding

Interest
rate in Domestic interest rate
BRL (bond yield or interest rate future)

60%
IOF \ Imoli -
) D plied BRL interest rate from
imposed offshore NDF prices

Time
Basis spread from offshore market
(standard convention: negative is higher
implied U.S. dollar interest rate)
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If the IOF is effective in breaking the link between domestic and foreign fixed-
income markets, or in inserting a wedge between the two, this should be evident
in interest rate spreads. If the new regulations eliminate arbitrage, or impose a cost
of arbitrage between domestic and offshore markets, then there should be a dif-
ference between the implied interest rate in reais available offshore through the
NDF market and the interest rate in reais available onshore in Brazil. The implied
interest rate in reais should be lower offshore, where the IOF cannot be collected.
The basis spread derived from NDF trading should become negative, entailing a
lower-than-market interest rate in reais. If the 6 percent IOF is fully binding on
all domestic instruments in Brazil, and if there had been full arbitrage before it
was imposed, then the basis spread should widen by 2 percent on instruments
with a one-year maturity.

In April 2011, both measures of the futures-implied Brazilian interest rate di-
verged significantly from the onshore rates available in Brazil (Figure A4.2). This
divergence, which was widely noted by market participants, indicated that the
returns to the carry trade from the U.S. dollar into Brazilian fixed-income markets
had been significantly restricted. Based on the timing of the divergence, and the
major role played by banks in arbitraging between the spot and futures markets,
it appeared that the restrictions placed on bank short U.S. dollar positions in
March 2011 had been at least partly responsible for the shift.
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CHAPTER 5

The Impact of External
Developments on Emerging Market
and Developing Economies: The
Role of Exchange Rate Flexibility

JORGE IVAN CANALES-KRILJENKO

External macroeconomic and financial conditions significantly affect domestic mac-
roeconomic and financial outcomes in emerging market and developing economies.
These external conditions go through cyclical movements that filter into domestic
cycles. This should not be surprising because most emerging market and developing
economies are small open economies. Exchange rate flexibility seems to have helped
diffuse the transmission of the cycles originated from abroad. For example, it ap-
pears to have contained growth in domestic demand associated with easy external
financial conditions. It also may have reduced the intensity of capital flows and
current account deterioration, which often raise macroeconomic and financial
vulnerabilities.

This chapter presents evidence of the impact of external developments in emerg-
ing market and developing economies and explores whether exchange rate flexibil-
ity makes a difference.

EXTERNAL AND DOMESTIC DEVELOPMENTS
IN EMERGING MARKET AND DEVELOPING ECONOMIES:
1990-2009

The last two decades witnessed at least two full global macroeconomic cycles that
can help shed light on the effect of external conditions on emerging market and
developing economies and the role that exchange rate flexibility played.

External Environment

The external environment for emerging market and developing economies during
the last two decades was favorable up to the Lehman events in late 2008. The
cyclical swings in economic activity were mild, and world GDP grew on average
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about 3 percent.! Deviations from the average were relatively small as world
growth ranged between 2 percent and 5 percent before contracting by 1 percent
in 2009. World growth was on the high side during the 2004-07 easy external
financial conditions (Figure 5.1).

External financial conditions shifted from easy to tight several times in the last
two decades. Financial conditions are easy when both global real interest rates and
risk aversion are low (Canales-Kriljenko, 2010). On these occasions, emerging
market and developing economies tend to take advantage of low interest rates and
investors are willing to take the risk. Using the Chicago Board Options Exchange
Volatility Index (VIX) as a proxy for global risk aversion, financial conditions
were easy during 1991-96 and 2004-07 (Figure 5.2).

For the median country, terms of trade showed cycles similar to those in eco-
nomic activity and risk aversion, with persistent improvements between 1994-96
and 2003-08 (Figure 5.3). The terms of trade improvement during the cycle of
the 2000s was larger and more persistent than during the 1990s (Figure 5.4). Yet
the cross-country variation in each cycle was large. The terms of trade for indi-
vidual countries did not change at the same time or in the same direction for all
countries in the sample. At any moment, the terms of trade improved for some
countries and worsened for other emerging market and developing economies.
Yet the terms of trade for net commodity exporters clearly improved sharply dur-
ing 200408, while that of net commodity importers weakened.

Figure 5.1 World Growth (Percent a year)
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Source: IMF, World Economic Outlook database.

"The countries in the sample comprise Argentina, Brazil, Bulgaria, Chile, Colombia, Czech Republic,
Dominican Republic, Ecuador, Egypt, El Salvador, Estonia, Indonesia, Israel, Latvia, Lithuania, Ma-
laysia, Mexico, Pakistan, Panama, Peru, Philippines, Poland, Russia, South Africa, Tunisia, Turkey,
Ukraine, Uruguay, and Venezuela. China is explicitly excluded given its size.
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Figure 5.2 Chicago Board Options Exchange Volatility Index
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Source: Chicago Board Options Exchange.

Figure 5.3 Terms of Trade (Percent a year; median)
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Source: IMF, World Economic Outlook database.

Domestic Impact

The median emerging market and developing economy in the sample also expe-
rienced cycles in its macroeconomic variables. Domestic demand, GDP, and
credit growth arguably went through two full cycles in the last two decades. The
amplitude of the cycle was larger for credit than for domestic demand and GDP
growth. External trade activity was more intense in the second cycle, with similar
patterns in the growth rates of real exports and imports. Real exports, however,
increased more, and the current account moved from a deficit to a surplus in the
median country. The improved current account balance also reflected the
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Figure 5.4 Terms of Trade (Percent a year)
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Source: IMF, World Economic Outlook database.

persistent terms-of-trade improvement in the second third of the last decade.
Important differences in macroeconomic developments across countries took

place (Figures 5.5 and 5.6).

Econometric Regression

To incorporate the diversity of country experiences during the period 1990-2009,
the following sections include an analysis based on multivariate pooled regres-
sions for the 29 emerging market economies in the sample. The analysis uses
annual data mainly from the IMF’s World Economic Outlook database, comple-
mented with information from JPMorgan and country authorities as compiled by
Haver Analytics, Inc. The Monetary and Capital Markets Department of the
IMF provided the data on exchange rate regimes.

Domestic demand growth in emerging market and developing economies in-
creases with faster world growth, better terms of trade, and more tolerance for risk
(as proxied by a decline in the VIX). It often grows faster than world GDP during
upswings and falls more sharply during downturns. The sensitivity to external
conditions, however, is not uniform across demand components. Private invest-
ment reacts much more than private consumption to each external factor. In turn,
government consumption does not react systematically to external conditions in
the sample. The effect on GDP growth is qualitatively the same as that on domes-
tic demand, but milder (Table 5.1).

Real credit growth responds to external financial conditions. In particular, real
credit increases with declines in the VIX—in other words, with increases in risk
tolerance or declines in risk aversion. Thus, easy external financial conditions
increase the risk of credit booms and could call for policy action depending on
the country’s position in the cycle. Real credit does not respond strongly to either
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Figure 5.5 Selected Emerging Market Macroeconomic Indicators (Percent a year; median)
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Source: IMF, World Economic Outlook database.

changes in world growth or the terms of trade: the latter has the right sign but is
not statistically significant.

External conditions directly affect a country’s balance of payments (Table 5.2).
The current account balance in percent of GDP improves with better terms of
trade and lower risk tolerance. The income effect compensates for the effect from
developments in the real trade balance. In particular, better terms of trade have
often lowered real export growth and increased real import growth. Lower risk
tolerance (increases in the VIX) reduces both real exports and imports, but has a
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Figure 5.6 Selected Emerging Market Macroeconomic Indicators (Percent a year; distribution)’
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'Shaded areas represent the quintiles of the distribution. The white line represents the median.
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stronger effect on the latter. Thus, it often improves the trade balance and the
current account. Faster world growth increases both real exports and imports, and
although the effect on real exports appears larger, the improvement in the current
account is not statistically significant. On the financial side of the balance of pay-
ments, faster world growth has been associated with higher capital inflows—both
gross and net. In turn, higher risk aversion has come with lower gross inflows,
whereas the link to net inflows is not statistically significant.

External financial conditions have an important effect on the real exchange
rate and reserve buildup for the whole country sample. In particular, periods of
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easy external financial conditions associated with a decline in the VIX have often
led to real exchange rate appreciation and reserve buildup. In turn, periods of
tight external conditions often result in real exchange rate depreciation and drops
in international reserve coverage. Figures 5.7 and 5.8 show changes in the real

TABLE 5.1

Pool Regressions: Effect of External Variables on Domestic Demand, GDP, and
Credit Growth'

. Consumption

Domestic

Demand Total Private  Government Investment GDP Real Private Credit
VIX (index) -0.16*** —0.05 —0.09%* 0.05 —0.19%*  —0.09%** —0.57%**
Terms of trade 0.14%**  0.12%**  (.15%** 0.04 0.09 0.06%** —0.01

(growth rate)

World growth 1.28%**  0.86%**  1.02%** 0.34 -0.47 1.071%** 0.67
Adjusted R-squared  0.17 0.14 0.15 0.05 -0.01 0.23 0.1
Observations 535 525 535 539 545 544 522

Sources: IMF, World Economic Outlook database; Chicago Board Options Exchange; and Haver Analytics.

'The sample includes Argentina, Brazil, Bulgaria, Chile, Colombia, Czech Republic, Dominican Republic, Ecuador, Egypt,
El Salvador, Estonia, Indonesia, Israel, Latvia, Lithuania, Malaysia, Mexico, Pakistan, Panama, Peru, Philippines, Poland, Russia,
South Africa, Tunisia, Turkey, Ukraine, Uruguay, and Venezuela.

TABLE 5.2
Pool Regressions: Effect of External Variables on the Balance of Payments

Real Real Current Gross Net Reserve  Real Exchange
Exports'  Imports'  Accounts’ Inflows’  Inflows’  Buildup?® Rate’
VIX —0.26%**  —0.62*** 0.09%* —0.23%**  —0.20** —0.09%** —0.19**
Terms of trade —-0.09* 0.62%** 0.12***  —0.06 —-0.03 0.03 0.09
World growth 2.32%%* 1.18 0.10 1.30%** 2.43%¥* 0.16 -0.47
Adjusted R-squared 0.22 0.11 0.46 0.34 0.34 0.12 —-0.01
Observations 539 539 547 520 476 545 545

Sources: IMF, World Economic Outlook database; Chicago Board Options Exchange; and Haver Analytics.
'Percent a year.

2Annual flow over U.S. dollar GDP of the earlier year.

3Annual change in stock over U.S. dollar GDP of the earlier year.

Figure 5.7 Real Effective Exchange Rate (Percent a year; median)
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Source: IMF, Information Notice System database.
Note: Increase means appreciation.
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Figure 5.8 International Reserve Buildup (Flow over earlier period GDP; median)
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Source: IMF, International Financial Statistics and World Economic Outlook database.

Figure 5.9 Flexible Exchange Rate Regimes (Percent of total regimes)
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Source: IMF, Annual Report on Exchange Arrangements and Exchange Restrictions database.

exchange rate and reserve buildup for the median country, which is consistent
with this interpretation. One question that comes up is whether there are system-
atic differences across exchange rate regimes.

EVOLUTION OF EXCHANGE RATE REGIMES:
1990-2009

Did exchange rate flexibility matter? If so, how did it make a difference? The
question warrants answers from different points of view and methods. The evi-
dence presented here suggests that it matters and that more flexible exchange rate
regimes help isolate the domestic economy from external developments.
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The IMF’s de facto exchange rate regime classification database suggests that
more emerging market and developing economies have flexible exchange rate
regimes than do not. However, it also suggests that the number of countries fol-
lowing flexible exchange rate regimes has decreased over the last two decades
(Figure 5.9). In this exercise, the cutoff exchange rate regime is a crawling peg. In
other words, for the following exercises, flexible regimes are crawling pegs and all
other exchange rate regimes that allow more exchange rate flexibility.

EMPIRICAL ANALYSIS

The econometric strategy consists of three tactics. First, divide the sample into
observations of flexible exchange rate regimes and observations of those that are
not. Second, test if each external variable matters for each subsample in a single
panel regression. Finally, test if the parameters for each external variable differ in
the two subsamples. This can be achieved by interacting each of the external
variables with a dummy of flexible regimes and another for those that are not
flexible (1 — the flexible dummy) in a pooled regression.

The analysis suggests that exchange rate flexibility shields domestic demand
from external developments. The effect of the three external variables on domestic
demand growth is larger for less flexible exchange rate regimes than it is for more
flexible regimes. Also, the difference is statistically significant under a Wald test.
The effect results mainly from the behavior of the private agents, as government
consumption does not react as much to external variables, except perhaps to
world growth under less flexible exchange rate regimes. As expected, the effect on
investment is stronger than for other components of domestic demand. These
qualitative results on domestic demand carry onto GDP growth (Table 5.3).

Exchange rate flexibility also matters for the balance of payments (Table 5.4).
Gross and net capital inflows respond more to external financial developments
and world growth in less flexible exchange rate regimes. Capital flows do not re-
spond as much to terms-of-trade changes, except perhaps for gross inflows for less
flexible exchange rate regimes. The results of net inflows carry through to the
current account balance, although the effect of world growth on the current ac-
count is not strong. The impact on real imports of external financial conditions
is strong under all exchange rate regimes, and this exercise cannot detect statisti-
cally significant differences in the parameters across regimes. Real exports also
respond to external conditions under both regimes, but the effect of external fi-
nancial conditions is stronger under less flexible regimes. In particular, a decline
in risk aversion increases real exports more under less flexible exchange regimes
than under more flexible ones.

Do more flexible exchange rate regimes end up with less reserve buildup and
more real exchange appreciation during favorable external conditions? They argu-
ably do in response to external financial conditions. When external financial
conditions are easy, countries with more flexible exchange rate regimes end up
with a more appreciated currency in real terms than those with lower exchange
rate flexibility. The sensitivity of reserve buildup to the VIX is also lower in more
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TABLE 5.3
Pool Regressions: Effect of External Variables on Domestic Demand, GDP, and
Real Credit’
Domestic Consumption
Demand Total Private  Government Investment  GDP  Real Credit
VIX * flexible dummy? -0.11**  -0.03 —-0.05 0.03 —0.25%**  —0.07**  —0.61***
Terms of trade * flexible 0.05 0.07**  0.09***  0.00 0.12* 0.02 -0.19
dummy
World growth * flexible 0.84***  0.61***  0.68*** 0.18 -0.20 0.81%** 0.57
dummy
VIX * (1-flexible dummy) ~ —0.22*** -0.08*  —0.16***  0.11* -0.10 —0.12%**  —0.49*%
Terms of trade (1 - flexible ~ 0.37***  0.25***  0.30***  0.09 0.02 0.15%** 0.31
dummy)
World growth * (1 - flexible ~ 1.84%**  1.24%**  1.44%*  (65%* —-0.82* 1.28*** 0.74
dummy)
Adjusted R-squared 0.23 0.18 0.18 0.07 0.00 0.25 0.11
Observations 535 525 535 539 545 544 522
Wald test of equal
coefficients across regimes
VIX *% *% * *
Terms Of trade KKK FHKR FHK¥ FHKR *
World growth *AX KRN *¥¥ *%

Sources: IMF, World Economi

c Outlook database; Chicago Board Options Exchange; and Haver Analytics.

"The sample includes Argentina, Brazil, Bulgaria, Chile, Colombia, Czech Republic, Dominican Republic, Ecuador, Egypt,

El Salvador, Estonia, Indones
South Africa, Tunisia, Turkey,

ia, Israel, Latvia, Lithuania, Malaysia, Mexico, Pakistan, Panama, Peru, Philippines, Poland, Russia,
Ukraine, Uruguay, and Venezuela.

2The flexible dummy takes a value of 1 for the more flexible exchange regimes under the IMF classification, defined as crawling

pegs and above.

TABLE 5.4

Pool Regressions:

Effects of External Variables on the Balance of Payments

Real Real Current Gross Net Reserve  Real Exchange
Exports'  Imports'  Account’ Inflows’  Inflows’  Buildup® Rate'
VIX * flexible —0.20%** -0 55%** 0.06 -0.12* —-0.06 —0.08%** —0.25%**
dummy?
Terms of trade * -0.10* 0.65%** 0.13***  —0.03 0.00 0.04* 0.12*
flexible dummy
World growth * 2.37%** 0.59 0.28 0.59* 1.47%** 0.02 —0.20
flexible dummy
VIX * (1 - flexible —0.38%**  —0.72%** 0.13%**  —0.37%**  —0.37**  —0.11*** —-0.10
dummy)
Terms of trade -0.02 0.55%* 0.11**  -0.15**  -0.11 0.00 0.02
(1 - flexible
dummy)
World growth * 2.09%** 2.07** -0.15 2.57%** 4.23%x* 0.38%** —0.82*
(1 - flexible
dummy)
Adjusted R-squared 0.24 0.11 0.46 0.38 0.37 0.13 0.00
Observations 539 539 547 520 476 545 545
Wald test of equal
coefficients for
VIX *RK * *NK *NX *
Terms of trade
** *NKN *KX **

World growth

Sources: IMF, World Economic Outlook database; Chicago Board Options Exchange; and Haver Analytics.

'Percent a year.
2Annual flow divided by U.S.

dollar GDP of the earlier year.

3Annual change in stock divided by U.S. dollar GDP of the earlier year.
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flexible regimes, but the differences are not statistically significant. The answer is
less clear when other external variables change independently. An increase in
world growth increases reserve buildup in less flexible exchange rate regimes and
depreciates the currency in real effective terms. Better terms of trade increase re-
serve buildup and real appreciation in more flexible regimes.

There is some evidence that the systematic differences across regimes can be
credited to the regimes themselves. Crediting the empirical differences found
across regimes to the regimes themselves assumes that other policies, such as fiscal
measures, have not differed substantially across regimes. Otherwise, one could be
crediting the insulation from external developments to exchange rate flexibility,
when in reality the difference was a response to the fiscal policies in place in more
flexible exchange rate regimes. The data suggest that this is not the case. Pooled
regressions suggest that fiscal policies have not significantly varied across exchange
rate regimes. Therefore, it would seem safe to credit the systematic differences in
behavior of real and financial variables to the exchange rate regimes themselves.

At least in this sample, fiscal balances systematically responded to external de-
velopments, but in roughly the same way across exchange rate regimes (Table 5.5).

TABLE 5.5

Pool Regressions: Effect of External Variables on Fiscal Accounts'

Revenue Spending
Total Taxes Total  Goodsand Services Interest Bill Overall Balance
1. Total impact
VIX 0.00 0.02 0.01 -0.01 -0.26* -0.04
Terms of trade 0.05***  —0.01 —-0.01 —-0.01 0.28*** 0.09%**
World growth 0.08 0.1 —-0.26** —-0.07* 3.17%%* 0.47%%*
Adjusted R-squared 0.92 0.57 0.92 0.99 0.22 0.41
Observations 418 446 354 220 352 224
2. Impact by regime
VIX * flexible dummy? —-0.02 0.04**  —0.01 —-0.01 -0.16 —-0.03
Terms of trade * flexible 0.04** 0.00  -0.02 0.00 0.24** 0.09%**
dummy
World growth * flexible 0.12 0.14*  —0.31** —0.09** 2.46%** 0.47%**
dummy
VIX * (1 - flexible dummy) 0.03 0.01 0.05 0.00 —0.43%** -0.04
Terms of trade (1 - flexible ~ 0.06*** —0.03* 0.01 —-0.02* 0.36** 0.10%**
dummy)
World growth * (1 - 0.03 0.07 -0.20 -0.01 4.25%** 0.33**
flexible dummy)
Adjusted R-squared 0.92 0.58 0.93 0.99 0.23 0.41
Observations 418 446 354 220 352 224
Wald test of equal
coefficients across
regimes
VIX ** ** ** *%

Terms of trade
World growth

Sources: IMF, World Economic Outlook database; Chicago Board Options Exchange; and Haver Analytics.

"The sample includes Argentina, Brazil, Bulgaria, Chile, Colombia, Czech Republic, Dominican Republic, Ecuador, Egypt,
El Salvador, Estonia, Indonesia, Israel, Latvia, Lithuania, Malaysia, Mexico, Pakistan, Panama, Peru, Philippines, Poland, Russia,
South Africa, Tunisia, Turkey, Ukraine, Uruguay, and Venezuela.

2The flexible dummy takes a value of 1 for the more flexible exchange regimes under the IMF classification, defined as crawling
pegs and above.
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Opverall balances in percent of GDP improved with terms-of-trade gains and in-
creases in world growth. No systematic change in overall balances in percent of
GDP took place in response to changes in the VIX. Fiscal revenue improved with
terms-of-trade gains in the sample, while fiscal spending remained unaffected.
Thus, fiscal authorities have systematically saved part of the bonanza arising from
favorable external prices. In turn, world growth had no systematic relationship
with fiscal revenue, but significantly increased the interest rate bill and reduced
fiscal spending, resulting in an improvement in overall balances.

CONCLUSION AND POLICY IMPLICATIONS

The experience of emerging market and developing economies during 1990—
2009 suggests that external developments have played an important role in deter-
mining their macroeconomic conditions. In particular, domestic demand, GDP,
and current account balances in individual emerging market and developing
economies have responded to changes in world GDP, global risk tolerance, and
the terms of trade.

Exchange rate flexibility has helped insulate countries from external develop-
ments. The pickup in domestic demand has usually been smaller in countries
with more flexible exchange rate regimes during periods of easy global money.
Conversely, domestic demand growth has fallen less in more flexible regimes dur-
ing periods of tight external liquidity.

Domestic demand growth is often less volatile in more flexible exchange rate
regimes. Analysis based on multivariate pooled regressions for 29 emerging and
advanced economies shows that domestic demand rises when (1) global risk aver-
sion (VIX) falls; (2) terms of trade improve; and (3) world growth increases. The
effects of external developments, however, are often milder in more flexible
exchange rate regimes.

Although exchange rate flexibility could help smooth economic cycles that origi-
nated abroad, it requires a monetary anchor not based on exchange rate management.
Setting up a monetary policy framework that provides an alternative to exchange rate
management could take time and requires investment in operational expertise.
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CHAPTER 6

Public Debt Targeting:
An Application to
Caribbean Countries

ALEJANDRO GUERSON AND GIOVANNI MELINA

It is a well-established fact in the international finance literature that develop-
ments in international financial markets can be a source of instability, and can
amplify real shocks (see, for example, Kaminsky, Reinhart, and Vegh, 2004). The
channels include the direct impact of capital flows on aggregate demand, includ-
ing through domestic financial markets, and also the multiplication effect from
the impact of capital flows on government access to financing and borrowing
costs. In countries with high public debt, negative real or financial shocks can
undermine creditworthiness, perhaps to the point at which the sovereign’s ability
to honor its debt obligations is perceived to be at risk. At that point, a second
round of indirect effects can sink an economy into a negative spiral of high inter-
est rates, credit crunch, and recession.

According to the logic above, the stock of public debt is a critical state variable
of the economy, not just in terms of determining its sustainable level of consump-
tion and public sector spending in the long term, but also in terms of affecting
the business cycle dynamics in the short term. A sovereign debtor subject to fi-
nancial markets’ swings might (1) be forced into procyclical expenditures, if ac-
cess to financing becomes too costly or just unavailable in low states of the cycle,
further amplifying business cycle fluctuations, and (2) need additional self-insur-
ance against loss of access to financing, as opposed to using public debt and access
to financing as a source of insurance against macroeconomic shocks. Moreover,
the financial contagion literature indicates that the negative dynamics described
above can take place even if direct channels and change in fundamentals do not
necessarily warrant the financial markets’ reaction outlined (see, for example,
Kaminsky and Reinhart, 2000). Points (1) and (2) above imply that keeping
public debt at sufficiently low levels is a form of self-insurance, as it allows expen-
diture smoothing over the business cycle by permitting access to financing with-
out jeopardizing creditors’ perceptions about a sovereign’s ability to honor debt
commitments.

This chapter proposes a fiscal framework that, based on the reasoning above,
seeks to smooth primary expenditures over the business cycle by providing finan-
cial creditors sufficient assurance of a high probability that public debt obligations
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will remain within a preannounced band. The use of a public debt band is critical,
as it allows for primary balance flexibility and, as a result, avoids the need for large
fiscal consolidations in bad states of the cycle, which would undermine credibility.
Operationally, the fiscal framework proposal consists of the announcement of
four intermediate parameters that pin down the primary expenditure envelope for
the next budget cycle, which is set so that public debt remains below a prean-
nounced threshold in the medium term with a specified probability. Empirical
simulations for a sample of Caribbean countries show that allowing debt to move
within a relatively narrow band allows for large improvements in terms of primary
expenditure smoothing in the business cycle. The simulations in this chapter in-
dicate that expenditure smoothing can be better than under a structural balance
rule. This is a tough test for the proposal, as the Caribbean economies are typically
highly indebted, very open, undiversified, and subject to significant real and fi-
nancial shocks.

The proposed framework has the following desirable features: (1) it balances
the direct impact of countercyclical government spending on aggregate demand
vis-a-vis the indirect feedback effect of excess public sector deficit and public debt
accumulation, as these can affect sovereign risk and interest rates; (2) it can en-
hance credibility as reputation builds over time; (3) it does not need a potential
output estimation for the current year; (4) it is state-contingent, therefore permit-
ting some overall balance flexibility; and (5) it forces the use of a consistent
medium-term macroeconomic framework for budgeting. As anticipated, the
framework is applied to Caribbean economies, which, in general show high levels
of public debt and procyclical primary expenditure, as will be shown in the sec-
tion on Application to Caribbean Countries. Details on the computation of debt
dynamics are provided in Appendix 6.1.

THE PROPOSAL: PUBLIC DEBT TARGETING

We propose a fiscal framework under which a government commits to a high
probability of keeping debt within a specified band. The policy entails two main
parameter announcements: a trajectory of public debt and its probabilistic band,
and a primary expenditure budget envelope for the next budget cycle. The two
main announcements are linked by four intermediate technical parameters,
which are also announced: (1) a medium-term horizon in years; (2) a public debt
upper threshold at the end of the medium-term horizon; (3) a notional spending
trajectory that maps the next year’s primary expenditure announcements to debt
trajectories over the medium term; and (4) a probability value attached to debt
remaining below the upper threshold.

Operationally, under the public debt targeting framework, a government is
asked to set primary spending budget envelopes for the next year according to
probabilistic public debt outcomes over the medium term. Concretely, in year 7, a
government would announce a primary spending budget for the year, 5(2) (budget
envelope), such that if primary spending for the following 7 years (medium-term
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horizon) were to remain at the same level in real per capita terms (spending trajec-
tory), public debt would take a level D(#+7) percent of GDP or lower (debt upper
threshold) with probability P(#+7) (probability). In year 1, the government
would repeat the same announcement, choosing a level of spending S(#+1) such
that after 7 years, public debt takes at most a level of D(#+7+1) with probability
P(t+T+1), and so on.

The proposed framework is recursive in nature. Budgets are adjusted every year
for a given choice of targets and thresholds after the impact of shocks on the previ-
ous year’s deficit and public debt has been observed. For example, if a negative
shock results in lower revenues in year # compared with the budget projection,
then, for a given S(z) budget, the deficit and the amount of debt accumulation
would be higher than originally expected. All else being equal, this would result
in a lower S(#+1) budget envelope relative to the one that would have been deter-
mined by the framework without the negative shock, for a given set of medium-
term debrt target threshold, probability value, and horizon length. In this way, the
proposal explicitly tackles the issue of the trade-off between expenditure smooth-
ing over the business cycle and the need to avoid sharp increases in public debt,
as the need for expenditure adjustment is averaged away over a sequence of
periods.

The proposal can, more generally, be expanded to accommodate a prean-
nounced degree of discretionary expenditure. The spending trajectory can be set
up in terms of an acyclical notional trajectory, as in the example above, or ex-
panded with additional procyclical or countercyclical impulses around the pri-
mary spending level in real per capita terms. The simulations to be presented
below show an example in this regard.! In the example, we simulate a discretion-
ary spending space such that, if real GDP growth is higher (lower) than popula-
tion growth, a specified share can be spent (saved) in the current budget period.
This discretionary stimulus or expenditure impulse can be set to be countercycli-
cal or procyclical, as deemed appropriate.”

The proposal has several desirable properties in terms of fiscal policy management:

Credibility

Commitment to a public debt band is anchored on a specific framework that
sets government spending according to projected debt trajectories—this is a
critical feature in terms of building credibility. For example, negative shocks
that reduce GDP and revenues and result in a larger deficit and public debt
relative to budget projections would be less likely to trigger expectations of
public debt entering an unsustainable path, as a strategy for a compensating

"Note that as the framework is set in terms of primary spending, automatic stabilizers on revenues and
interest expenditures are allowed to play in full.

e possibility of a countercyclical impulse would find its rationale in Keynesian arguments for ag-
’Th bility of tercyclical impul Id find its rationale in Key: g for ag:
gregate demand smoothing, such as from nominal rigidities. However, a procyclical discretionary
impulse could in some cases be appropriate if it helps to contain the non-Keynesian effects of public
debt accumulation.
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consolidation is automatically in place. Budget announcements acknowledge
up-front the possibility of shocks and the resulting deviations, but at the same
time they are clear about the mechanism by which public debt will be brought
back on track. As a government abides by its policy framework announcements,
reputation can build up, making access to financing in bad times more fluid
and on better terms. In addition, the framework proposal sets primary spending
on a smooth trajectory, which also contributes to increasing the credibility of
the debt band announcement. This is because it significantly reduces the need
for unrealistically large primary spending consolidation in bad times, as govern-
ment deficits and debt accumulation are averaged away over a sequence of

budget cycles.

Primary Expenditure Smoothing

Because debt thresholds are set according to medium-term economic paths, defi-
cits can be larger than budgeted if revenues turn out lower than projected while
primary expenditures remain at the budget level. The focus on primary spending,
as opposed to total expenditures, is not a shortcoming of public debt targeting.
First, for a given tax framework in place, primary expenditures are the relevant
expenditure aggregate in terms of assessing debt sustainability. And second, inter-
est expenditures tend to be largely predetermined. Excluding interest expendi-
tures from the spending announcement implies that shocks to interest costs (for
example, from interest rates or exchange rates) are accommodated.

Flexibility

The proposed framework is not a spending rule. Under public debt targeting, the
government is not committing to keep primary spending constant in real per
capita terms. That is a notional spending trajectory used as an intermediate tech-
nical parameter to pin down primary expenditures for the next budget, jointly
with the other intermediate technical parameters outlined above. Each year, pri-
mary spending is recalculated recursively, as explained above. The framework is
set in terms of primary expenditures, which implies that automatic stabilizers on
revenues are allowed to play in full, while unanticipated changes in interest ex-
penditures are accommodated.

Medium-Term Macroeconomic Framework

Public debt targeting requires fiscal projections over the medium term, as determined
by its various parameter choices. Probabilistic projections need to be determined ac-
cording to a relatively agnostic representation of the economy (a “model”), which is
fully disclosed and can therefore be subject to scrutiny. This implies that public debt
targeting forces medium-term budget planning. Institutional mechanisms to ensure
independence from political influence and stability of the representation are likely
needed. At a minimum, the framework requires minimizing the space for arbitrary
and unreasonable macroeconomic parameters in the budget and in medium-term
projections.
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A key input is therefore an economic model that can be used to produce con-
sistent macroeconomic forecasts incorporating the possibility of shocks. The
model should be capable of providing stochastic forecasts for the variables rele-
vant to make probabilistic public debt projections, although other variables con-
sidered important determinants of the business cycle should also be included.

PUBLIC DEBT TARGETING AND STRUCTURAL
BALANCE RULES

Kopits and Symansky (1998) define fiscal rules as numerical constraints set on the
budget on a permanent basis. If we take this definition, then the proposal in this
chapter is not a rule: what is stable over time is the framework, as determined by
the choices of the four intermediate medium-term parameters involved and the
economic model of choice, but not the actual numerical targets. Under public
debrt targeting, primary expenditure and debt levels change in every budget cycle,
as the budget envelope for the following year is recalculated after observing the
impact of shocks on public debt.’

Besides definitional issues, the framework compares favorably with some alter-
natives. Numerical constraints, particularly on the fiscal balance—as in the Maas-
tricht Treaty signed by the European Union—have the advantage of simplicity.
This could be argued as being important if public scrutiny is considered necessary
when special interests or other political economy pressures for spending are
strong. However, by their nature, such constraints would not necessarily suffice
to avoid procyclical spending or excessive debt accumulation—the two main
objectives typically sought.*

This is why proponents of fiscal rules prefer to focus on the structural or
cyclically adjusted balance rules. These are based on measures of the structural
or noncyclical components of revenues and expenditures, and therefore account
for the transitory impact of business cycle fluctuations on the budget and other
transitory or one-off factors. By their nature, provided structural balance targets
are set at an appropriate level, these should be consistent with both debt sustain-
ability and a nonprocyclical stance. However, there are disadvantages or limita-
tions often attached to these rules: (1) difficulty in discriminating permanent
versus transitory changes in revenues and expenditures, which can undermine
transparency and credibility; (2) insufficiency of GDP to assess in full the state
of the cycle; and (3) inability to allow space for discretionary fiscal policy.

These limitations are not necessarily fair, as refinements can be introduced
to improve structural balance rules” application in practice.” Regardless, public

*However, if rules are more generally defined as institutional mechanisms aimed at supporting fiscal
credibility and discipline, then the proposed framework could be considered a rule.

4Balassone and Kumar (2007) show, for a sample of developed and developing economies, that the
overall balance behavior over the business cycle is asymmetric, as these tend to be relatively more nega-
tive in bad times than they are positive in good times.

SFor example, mechanisms can be introduced for an ex post compensation for miscalculations about
the state of the cycle, as, for example, in Switzerland. Also, a broader set of variables could be used to
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debt targeting would not have these limitations. First, the identification of
permanent and transitory output components is not necessary.® Instead, spend-
ing levels are determined based on projected public debt dynamics, which is
simpler and more transparent as these are anchored around the debt accumula-
tion identity. Second, given the wider set of indicators needed to produce debt
projections, the methodology forces the use of a broader set of variables to de-
termine appropriate primary spending levels, which are also crucial in deter-
mining the state of the business cycle, such as interest rates and real exchange
rates.” Third, the proposed framework tackles the impact of debt sustainability
concerns on the business cycle in the most direct way possible, given the com-
mitment to public debt thresholds and the announcement of a debt trajectory
band. Fourth, as explained above, the framework can be designed to allow for
cyclical space for discretionary primary spending, possibly including a state-
contingent additional primary expenditure component (set to be either procy-
clical or countercyclical, as deemed appropriate), but without necessarily
allowing full discretion.

In our view, however, the most promising application of public debt targeting
is as a transition framework toward the adoption of a structural balance rule when
public debt is high and marginal deficits and public debt accumulation can im-
pact sovereign spreads. Expenditure smoothing over the business cycle requires
the ability to finance fiscal deficits, and therefore relies on the assumption that
markets would tolerate deterioration in creditworthiness in bad times. To the
extent that public debt targeting is an intermediate step that seeks to reduce debt
within certain bounds consistent also with expenditure smoothing, it can then be
a suitable framework for a transition toward lower indebtedness. The use of a debt
band, as it results from the framework proposal in this chapter, balances out the
objective to smooth primary expenditures over the business cycle with the need
to avoid sharp increases in public debt.®

determine structural versus cyclical components of revenues or expenditures in addition to GDP.
Discretionary expenditures could also be included, provided this introduction is attached to an over-
the-cycle compensatory mechanism. See Bornhorst and others (2011).

SThis is not referring to the technical aspects and multiple methodologies available to identify cycle
and trend. It refers to available methodologies that are weak in identifying the trend position at end-
sample points, which results in large practical miscalculations that can undermine credibility, even
when the methodology remains unchanged. See Bornhorst and others (2011).

"For example, the IMF’s 1998 World Economic Outlook shows that, for a sample of Asian countries,
exchange rates and commodity prices are more important in assessing the cyclical components of
revenues and expenditures than GDP fluctuations.

8At¢ the other extreme of the spectrum, simple debt rules may not be credible either, as they might be
difficult to comply with under tail risks. For example, a simple commitment to reduce public debt
within a specified deterministic path (for example, a debt ceiling) might prove politically and socially
difficult as it implies a commitment to adjust negative shocks in full within the current year, forcing
a strongly procyclical fiscal stance. This difficulty can undermine their credibility.

©lnternational Monetary Fund. Not for Redistribution



Guerson and Melina

APPLICATION TO CARIBBEAN COUNTRIES

The Caribbean economies are good candidates for our proposal in this chapter,
given their high public debt levels and procyclical primary expenditure. The em-
pirical evidence presented below is indicative of financial developments associated
with this behavior.

The Conduct of Fiscal Policy in Caribbean Countries: Some
Stylized Facts

We start by establishing some stylized facts that are indicative of the relevance of
the policy proposal for Caribbean countries.

High public-debt-to-GDP ratios. Since 2009, the median public-debt-to-
GDP ratio has remained at about 90 percent of GDP, and about four times the
size of total revenues (Figure 6.1, panel a). Most countries show very high public
debt ratios, and also in almost all cases, debt-to-GDP ratios are increasing or
persistently high (Figure 6.1, panel b).

Procyclical primary expenditures. The median cyclical components of real
output, primary expenditures, and total revenues show positive co-movement
over the last 15 years (Figure 6.1, panel c). The cyclical components’ median cor-
relation of primary expenditures with both total revenues and real GDP is about
50 percent. This is a general pattern across the developing world.

Strong cross-country synchronization of GDD government revenues, and
primary expenditures, suggesting that common external factors are impor-
tant. Virtually all countries show a positive correlation of the output, total rev-
enue, and primary expenditure cycles with cross-country median fluctuations
(Figure 6.1, panel d).

Strong cross-country correlation of domestic financial and foreign exchange
markets, possibly corresponding to the state of the U.S. business cycle. Every coun-
try’s GDP cycle is positively correlated with that of the United States; there is also
evidence of cross-country correlation in interest rates, real exchange rates, and net
capital inflows (Figure 6.1, panel ¢). This suggests that external financial develop-
ments are an important channel of transmission of external real and financial shocks.

Financial variables explain a substantial share of the variation in primary
expenditures. Net capital inflows, real exchange rate depreciation, and interest
rates jointly explain one-half of the average forecast-error variance of primary
expenditures (Figure 6.1, panel f).” The statement assumes that a significant share
of variation in financial indicators has an external (exogenous) source, as sug-
gested by the real and financial cross-country correlations.

’Individual-country forecast variance decompositions are derived from a two-lag six-variable vector
autoregression featuring annual observations of the output growth rate, a short-term interest rate, the
growth rate of the real exchange rate, the change in net capital inflows, the total revenue growth, and
the primary expenditure growth, respectively.

©lnternational Monetary Fund. Not for Redistribution

125



126

Public Debt Targeting

Figure 6.1
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Simulation

The starting point of the simulation is the public debt accumulation identity. We
decompose public debt to GDP into: (1) the commercial component denomi-
nated in the domestic currency; (2) the commercial component denominated in
foreign currency;'’ and (3) the official bilateral/multilateral fraction of public
debt (usually denominated in U.S. dollars). Let 4/ be the annual public-debt-to-
GDP component of type j (for example, the component denominated in local
currency). 4/ evolves according to the following:

¥
0+4) i o 6.1)

d=—"7 ,
A+g)1+m) 7

t

where 7/, g, 7, 0/, and &, represent the interest rate paid on a government debt

of type j, the real GDP growth rate, the annual inflation rate, the share of primary

balance servicing public debt of type j, and the primary-balance-to-GDP ratio,

respectively. &, is given by the difference between total revenues and primary

(non-interest) expenditures divided by GDP. The sum of all types of public debt

to GDP must yield the total debt-to-GDP ratio for a given year:
d, = Zd’] .

(6.2)

J

Appendix 6.1 provides a full description of how we computed and decom-
posed public debt to GDP in the simulations.

This decomposition allows a more realistic evaluation of the sensitivity of debt
indicators to interest rate and exchange rate shocks than simply maintaining the
assumption of fixed shares, which implies that debt is continuously rebalanced by
recurrent debt repurchase and reissuance. The interest rate specification used in
Equation (6.1) is the implicit or average rate for the debt category, and not the
marginal rate. These are approximated by taking the moving average of the mar-
ginal interest rate in year ¢ and the previous M- years, where M is the average
maturity of the debt category measured in years.

Model and Estimation

The inputs to produce debt simulations according to Equations (6.1) and (6.2)
are obtained from stochastic simulations that capture the volatility, correlation,
and persistence of the required inputs and other variables considered important
to determine the state of the business cycle.

Simulations are produced by fitting historical data to a vector autoregression
(VAR) model, and then using the coefficients to produce a large number of sto-
chastic projections. We specify the VAR as follows:

'We abstract from cross-foreign-currency-parity changes. This is not a significant simplification, as most
countries’ foreign currency debt used in the sample is denominated in U.S. dollars, if not exclusively so.
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X =AL)X,, +Bi +¢, (6.3)
T

where X, = ( g, z';’l n,m T, %) is a (6 x 1) vector of endogenous variables con-
taining real output growth, a short-term market-determined domestic interest
rate, the change in the bilateral real exchange rate (versus the U.S. dollar), the
change in real net capital inflows, the percent change in total revenues, and the
percent change in primary expenditures, respectively. i’ is the U.S. federal funds
rate; A(L) is a polynomial in the lag operator of degree ranging from 1 to 4, de-
pending on the country estimation output. B is a vector of coefficients; and &, is
a vector of well-behaved error terms: €, ~ NV(0, Q). Employing growth rates has
the advantage of dealing with stationary variables and avoiding any explicit as-
sumption on trends.

VAR models for stochastic simulations of debt-to-GDP dynamics have already
been adopted in the literature.'" The main differences in our specification relative
to previous work are (1) the explicit introduction of financial variables—such as
net capital inflows and the foreign interest rate—that play a substantial role in
explaining the volatility in Caribbean countries; and (2) the distinct treatment of
total revenues and primary expenditures. In fact, in the stochastic simulations,
the primary balance is computed as a second step starting from the simulated
growth rates of total revenues and primary expenditures. Keeping revenues and
expenditures separated allows us to simulate the feedback effects of expenditure-

smoothing policies.'?

Monte Carlo Simulation

We use the fitted VAR model to simulate the effect of expenditure-smoothing
fiscal policies (active). For comparison, we also simulate primary expenditures
using the VAR-fitted equation for primary expenditures (passive). The passive
simulations provide an agnostic diagnosis of the prevailing public debt sustain-
ability conditions.

The simulations are computed by generating a sequence of random vectors
&ty . » ersuch that Vo € [r+ 1,71, & = Wh,, where v, - NV (0,1) and Wis
the Choleski factorization of Q = W'W. At every forecast period, we draw 2,000
random vectors &,, while the VAR produces joint dynamic responses of all ele-
ments in X.'> As noted in Garcia and Rigobon (2005), in the passive simulation,
the method is not sensitive to the ordering of variables in the VAR, as stochastic

11Examples of works along these lines are, among others, Garcia and Rigobon (2005); Celasun, Deb-
run, and Ostry (2007); Penalver and Thwaites (2006); and Tanner and Samake (2008).

"The simulation results need to be taken with caution. Any VAR approach to policy simulation is
inherently subject to the Lucas critique. In fact, when policies change, the behavior of market partici-
pants might change as well, possibly affecting the estimated coefficients. This limitation can be ad-
dressed using a general equilibrium model.

BFor the purposes of the simulations, we also use assumptions on the U.S. federal funds rate, the
London interbank offered rate on the U.S. dollar, and U.S. inflation in line with the World Economic
Outlook (IMF, 2010), and we fit the domestic consumer price index to a simple pass-through equation
to project the domestic inflation rate.
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simulation results are shaped by the variance-covariance matrix of reduced-form
errors €, which is unique. However, the active simulations are sensitive to order-
ing. By setting primary expenditures last in order, we minimize the contempora-
neous (within-year) feedback from primary expenditures to the rest of the
economy.

Computing the simulations for the fiscal policy framework proposed in this
chapter requires two inputs. The first is the starting point of the primary expen-
diture path. The resulting level of primary expenditure represents the primary
expenditure envelope for the next budget cycle. Second, a specification of the
primary expenditure pattern in the future is necessary to calculate public debt
projections over the medium term. For this, we use the assumption that primary
expenditure remains constant in real per capita terms (see Equation (6.4) below).
This exercise is performed for each of the 2,000 random draws using the debt
accumulation identity, which results in a distribution of public debt outcomes at
each projected horizon. The starting level of primary expenditure is then pinned
down iteratively by backward induction, after the desired debt upper threshold,
horizon length, and probability have been chosen. In this way, the next budget’s
primary expenditure envelope is consistent with a debt-to-GDP upper threshold
d to be met T years ahead with probability p, where 4, 7, and p are parameter
choices of the policymaker. We denote 5,y as the primary expenditure level that
is consistent with d,,7 < 4 with probability p.

Notice that setting p = 0.5 is, by construction, the level of primary expenditure
that stabilizes public debt to GDP in expected terms over the medium term.
A higher p implies that the policymaker is seeking additional primary expenditure
consolidation and, as a result, is choosing to set public debt to GDP on a down-
ward trend in expected terms. A higher probability is therefore a more prudent
choice, as it ensures that debt will remain within low bounds with a higher
probability.

The choice of the medium-term horizon length, 7; is also important. In this
case, for a given debt threshold and probability choices, a longer horizon (high 7°)
increases the smoothness of the primary expenditure path, as the need for adjust-
ment is averaged away over more years. Too long a horizon, however, could un-
dermine the credibility of the framework.

We propose a specification for the forward-looking primary-expenditure-
smoothing path according to the following:

s, =5, —k{g,—2)Voe[r+1,T], (6.4)
where 7 is a “trend” growth rate of real GDD, which we set equal to the average
population growth rate; g, is the simulated growth rate of real GDDP; « is a param-
eter representing the responsiveness of the primary expenditure growth rate to
deviations of real GDP growth from trend growth; 5,1 represents the consolidation
(if 5,41 < 0) of primary expenditures at time 7+ 1; while §, =g Vo € [r+ 2,T].
Setting x = 0 corresponds to running no discretionary expenditure impulse: it
implies that primary expenditure is projected to remain constant in real per capita
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terms after the initial consolidation occurring in year #+1. In other words, for x =
0, the primary expenditure level at #+1 is set so that, if primary expenditure re-
mains constant in real per capita terms for 7 years, public debt will remain below
the chosen upper threshold & with probability p in year t+7. A positive K repre-
sents a countercyclical fiscal policy impulse, as it would result in additional pri-
mary expenditure growth opposite to that of real per capita GDP growth.
Analogously, we take a negative « to represent a procyclical fiscal policy impulse.

Results

Table 6.1 shows the results of our simulation exercises for a sample of Caribbean
economies. For illustrative purposes, we set the proposal to a medium-term hori-
zon of five years. Maximum debt threshold announcements for 2015 are purely
illustrative. In the last three columns, we show the primary expenditure consoli-
dation in the 2011 budget in percentage points of GDP that would be necessary
to maintain the debt-to-GDP ratio below the illustrative threshold with probabil-
ities of 50 percent and 70 percent.

Among the countries reported, Jamaica is the only one that does not show a
particular need for further consolidation in 2011. This is probably the result of the
consolidation program that the government has undertaken since 2009. In fact,
under the passive behavior, debt to GDP is predicted to decline from 139 percent

TABLE 6.1
Fiscal Framework Proposal Simulation for Caribbean Countries (Percent)

Required Consolidation of Primary
Expected Expenditures in 2011
Estimated Debt/GDPin lllustrative lical lical lical
Estimated Primary  2015under Debt/GDP Probability A;?(_Ka (oul;(te_rcyc lc P’r(o_(yc i
Debt/GDP Balance/ "Passive Threshold Debt/gpp< (K =0 (k=03)  (k=-05)
in2010 GDPin2010 Behavior in2015  Threshold (Percentage points of GDP)

Antigua and 19 -1.8 160 120 0.5 83 9.1 7.6

Barbuda 0.7 10.3 111 9.4

Bahamas 65 -39 79 60 0.5 0.8 1.1 0.4

0.7 1.9 24 1.3

Barbados 122 -1.2 137 130 0.5 7.8 7.6 7.9

0.7 10.3 104 10.2

Grenada 116 0.3 135 110 0.5 13 0.7 14

0.7 3.7 3.2 3.7

Jamaica 139 7.6 117 100 0.5 —4.2 —4.0 —4.4

0.7 -0.7 -0.7 -0.7

St. Kitts and 184 -1.9 205 180 0.5 1.1 1.7 10.5

Nevis 0.7 13.6 143 13.1

St. Lucia 80 -3.2 87 70 0.5 0.7 13 0.1

0.7 25 34 1.7

St. Vincent 91 -1.4 115 90 0.5 6.1 5.8 6.4

and the 0.7 7.7 7.5 7.9
Grenadines

Sources: Country authorities; and authors’ estimates and projections.
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in 2010 to 117 percent in 2015. In 70 percent of the simulated cases, Jamaica
meets the target of a debt-to-GDP ratio below 100 percent if it follows acyclical
(primary expenditure constant in real per capita terms) or moderately procyclical
or countercyclical rules even in the case of a small expenditure increase in 2011.

For the remaining countries, our simulations predict an upward trend for
debt-to-GDP ratios in the next five years under the passive primary expenditure
behavior. For the Bahamas, Grenada, and St. Lucia, a primary expenditure con-
solidation of about 2 percentage points of GDP to 3 percentage points of GDP
in 2011—together with acyclical or moderately procyclical or countercyclical
primary expenditure rules—would be enough to maintain debt to GDP in 2015
below the level predicted for 2010 in 70 percent of the simulated cases. For An-
tigua and Barbuda, Barbados, St. Kitts and Nevis, and St. Vincent and the Grena-
dines, the framework signals a significant need for consolidation in the 2011
budget, in excess of 7 percentage points of GDP.

Figure 6.2 provides a series of public debt fan charts that underlie the results ex-
plained above, based on the simulation exercise. In particular, we proceed to simulate

Figure 6.2 Fan Charts of Public-Debt-to-GDP Ratios under “Passive” and Public Debt Targeting
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Figure 6.2 (continued)

“Passive” Fiscal Policy

Public Debt Targeting
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the proposed policy for a sequence of periods. The parameter choices remain the same
as in previous sections. To this end, we perform recursive simulations, mimicking
what would happen in practice as the public debt targeting framework is applied over
subsequent annual budget cycles. First, we calculate the primary expenditure envelope
for the next budget cycle (2011) using the same parameter choices as in Table 6.1,
while allowing the VAR to generate the remaining vector variables for 2011. With the
simulations for 2011, we compute the implied end-2011 public debt stock using the
debt accumulation identity (Equation (6.1)). Notice that as each of the 2,000 simula-
tions in the Monte Carlo experiment is subject to a random shock, the deficits and
debt stocks for the period will vary across simulations, despite the use of the same
framework for all of them. Then, for each simulation, we recalculate the primary ex-
penditure for the 2012 budget period consistent with the same proposed framework
parameters, allow the VAR to simulate the remaining variables, and calculate the public
debt stock as of end-2012. We proceed in this way until the 2015 budget period.

PUBLIC DEBT TARGETING IN THE BUSINESS CYCLE:
A QUANTITATIVE ASSESSMENT

For reference, we compare the results outlined in the previous section with the
following two alternatives: (1) primary expenditure trajectory under the historical
behavior, as obtained from the unrestricted VAR, and (2) for the structural pri-
mary balance rule that targets the same public-debt-to-GDP ratio for comparabil-
ity,'* with elasticities of real levels of revenues and primary expenditures to the
output gap of 1 and 0, respectively."> GDP gaps are estimated using the Hodrick-
Prescott filter trend as a measure of potential GDP. We obtain quantitative mea-
sures for three different sets of results considered of interest: (1) the degree of
primary expenditure smoothing; (2) the cyclical properties of primary expendi-
ture vis-a-vis GDP and revenues; and (3) the public debt-smoothing properties.

Primary Expenditure Smoothing

The simulations show that the primary expenditure smoothing properties of
public debt targeting compare favorably relative to a structural balance rule for
this sample of countries. As an indicator of variability over time, we compute the
growth rate of simulated real primary expenditures over the simulation years
(2011-15) and the standard deviation of these growth rates for each of the 2,000
simulations. Then we calculate the coefficient of variation (CV) as the standard
deviation scaled by the average growth rate over 2011-15, and average it over the
2,000 simulations. The results are presented in Table 6.2. The coefficient of varia-
tion of the growth rate of primary expenditures under public debt targeting is in

“Also, the simulations under the structural balance rule are based on the same long-term GDP
growth and real interest rate assumptions.

The primary expenditure under a structural balance rule is calculated as structural revenues minus the
primary surplus that targets the same public-debt-to-GDP target as in the framework proposal, for compa-
rability. Structural revenues are calculated as the simulated revenues times the output gap (computed as the

ratio of the GDP trend using the Hodrick-Prescott filter with A = 100 divided by the GDP level).
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TABLE 6.2

Smoothing Properties of Public Debt Targeting (Coefficient of variation of
simulated real growth rates of primary expenditures)’

Historical Behavior? Structural Balance Rule? Public Debt Targeting*
Antigua and Barbuda 257 17.6 34
Bahamas 1.5 13 2.3
Barbados 33 13 1.9
Grenada 91.9 5.8 2.7
Jamaica 2.3 2.2 17
St. Kitts and Nevis 1.5 3.0 2.7
St. Lucia 35 22 15
St.Vincent and the 6.1 24 1.8

Grenadines

Sources: Country authorities; and authors’ estimates and projections.

"Ratio of the standard deviation to the mean of the average real growth rate of simulated primary expenditures. Mean and
standard deviation computed from a Monte Carlo experiment based on the VAR simulation. The simulations for the structural
balance rule and the policy framework proposal are based on the same parameters and public debt target levels. In absolute
terms.

ZPrimary expenditure simulations based on the estimated VAR coefficients.

3Primary expenditure simulations based on a structural primary balance with output gap elasticities of revenues and primary
expenditures of 1 and 0, respectively.

“Primary expenditure simulations based on the policy proposal. All parameters are set as in Table 6.1.

general lower than under a structural balance rule.'® Under this particular param-
eter choice, only for two out of eight country cases, the CV under the public debt
targeting framework proposal is higher than under a comparable structural bal-
ance rule, but not significantly so."”

Cyclically adjusted primary balances also show that the cycle-smoothing prop-
erties of the debt targeting proposal are comparable with those of a structural
balance rule. Table 6.3 reports the CV of cyclically adjusted primary balances,
both for the structural balance rule and public debt targeting. The CV is com-
puted as the standard deviation of the cyclically adjusted primary balances across
the 2,000 simulations, and then scaled by the year average for each year of the
simulation period 2011-15. The results show that for five out of eight cases, the
structural balance rule has more variability in cyclically adjusted primary balances
under a structural balance rule, in principle signaling more shock-absorbing ca-
pacity compared with public debt targeting.

However, notice that these calculations are based on the same simulations as in
Table 6.2, which in general showed a more stable primary expenditure pattern for
the public debt targeting framework. This means that, from consolidating the
results in Tables 6.2 and 6.3, it is possible to conclude that (1) revenues are, in
general, also more stable under public debt targeting (numerator of the CV effect),
and/or (2) average (or trend) real growth rates of revenues, GDP, and primary
expenditures are also higher under debt targeting (denominator of the CV effect),

"*The calculations of the CV reported in Table 6.3 exclude the growth rate of primary expenditures
in 2011 because for both fiscal policy choices, it captures the initial consolidation required to set
public debt on a sustainable path.

7Notice that this is not a horse race between the two methodologies, as the results are conditional on
the set of parameter choices for each.
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TABLE 6.3

Coefficient of Variation of Cyclically Adjusted Primary Balances (Monte Carlo-based
simulations, 2011-15)"

Average
2011 2012 2013 2014 2015 2011-2015

Antigua and Barbuda

Structural balance rule? 0.65 1.61 0.56 0.27 0.34 0.69

Public debt targeting® 0.41 0.53 0.55 0.40 0.62 0.50
The Bahamas

Structural balance rule? 7.26 2.83 2.82 0.76 1.32 3.00

Public debt targeting® 1.32 1.53 0.79 0.59 1.20 1.09
Barbados

Structural balance rule? 0.86 0.94 4.37 0.64 0.72 1.51

Public debt targeting® 0.34 3.52 0.90 2.27 9.12 3.23
Grenada

Structural balance rule? 0.24 0.24 0.24 0.22 0.30 0.25

Public debt targeting® 0.35 0.20 0.21 0.30 0.39 0.29
Jamaica

Structural balance rule? 0.53 0.71 0.58 0.20 0.28 0.46

Public debt targeting® 0.18 0.10 0.32 0.19 0.37 0.23
St. Kitts and Nevis

Structural balance rule? 0.35 1.26 0.69 0.25 0.33 0.58

Public debt targeting® 0.82 0.91 1.02 1.26 6.52 2.10
St. Lucia

Structural balance rule? 0.56 3.22 273 6.88 13.24 4.94

Public debt targeting® 0.41 0.94 0.38 0.74 1.80 0.85
St.Vincent and the Grenadines

Structural balance rule? 1.15 0.66 0.61 1.47 3.23 1.43

Public debt targeting? 0.33 0.34 0.67 0.60 2.31 0.85

Sources: Country authorities; and authors’ estimates and projections.

! The cyclically adjusted primary balances are calculated as revenues scaled by the output gap, minus primary expenditures,
and then the difference is divided by potential GDP. The potential GDP and the output gap calculations are based on the HP
filter. The coefficients of variation are calculated as the standard deviation of the cyclically adjusted primary balances over the
2,000 simulated series, divided by the average.

2 Primary expenditure simulations based on a structural primary balance with output gap elasticities of revenues and primary
expenditures of 1 and 0, respectively.

3 All parameters are set as in Table 6.1.

resulting in lower coefficients of variation. This means that the stabilization im-
pact of accounting for the indirect effects under public debt targeting appears to
more than offset the direct impact of a structural expenditure rule, which allows
more primary balance variability to cushion shocks.

The simulation results on expenditure smoothing confirm the key conceptual
difference between public debt targeting and structural balance rules. A structural
balance rule does not take into account the indirect non-Keynesian feedback to
the rest of the economy. In other words, it implicitly assumes that fiscal policy
credibility is high, in the sense that sovereign spreads, interest rates, foreign ex-
change markets, and capital flows are not perturbed by deficits and debt accumu-
lation. It therefore remains appropriate for countries with full credibility (not
countries included in this chapter), or for cases in which credibility problems are
resolved solely by the implementation of a structural balance rule consistent with

debt sustainability.
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Cyclical Properties of Primary Expenditures

Primary expenditures show, in general, a similar degree of co-movement with
GDP as a structural balance rule for the set of parameter choices in this experi-
ment. We illustrate this point by computing the correlations of the real growth
rates of primary expenditures with the real growth rates of GDP and government
revenues for each of the 2,000 simulations. The average correlation is then dis-
played in Table 6.4. The correlations with GDP of both the structural balance
rule and the framework proposal are, as expected, significantly lower than under
the historical behavior. Moreover, the correlations with GDP of public debt tar-
geting are higher than under the structural balance rule for five out of eight
country cases, but in three of the five cases the difference in correlation is small.'®

The correlation between the real growth rates of primary expenditures and
revenues under public debt targeting is high, however. The average correlation for
the country sample is 52 percent for the parameter choice explained. This is not
necessarily a limitation of the proposal, as the framework parameters can be set to
increase the smoothness of spending (for example, by extending the medium-term
horizon beyond five years). In fact, a positive correlation between revenues and
expenditures implies that there is a need for a degree of procyclical adjustment,
which prevents public debt from growing above the markets’ comfort zone. This
is, therefore, a concrete feature of the framework proposal, as it forces the

TABLE 6.4

Cyclical Properties of Primary Expenditures (Correlation of growth rates of primary
expenditures with GDP and revenues)'

Correlations of Real Growth Rates of Correlations of Real Growth Rates of Primary
Primary Expenditures and GDP Expenditures and Revenues

Historical  Structural Public Debt Structural Public Debt

Behavior’ BalanceRule®  Targeting Historical Behavior’ Balance Rule*  Targeting*
Antigua and —0.01 0.12 0.28 0.09 0.87 0.70

Barbuda

Bahamas 0.36 -0.45 0.29 -0.15 0.64 0.37
Barbados 0.33 0.04 0.17 0.03 0.84 0.32
Grenada 0.15 0.01 —-0.08 0.65 0.96 0.46
Jamaica 0.08 0.08 0.44 0.30 0.94 0.56
St. Kitts and Nevis 0.78 0.00 0.02 0.49 0.94 0.66
St. Lucia 0.70 -0.41 -0.43 -0.14 0.94 0.77
St.Vincent and 0.25 —-0.05 -0.16 0.52 0.94 0.32

the Grenadines

Sources: Country authorities; and authors’ estimates and projections.

'Correlation within each simulation’s real growth rates of primary expenditure with GDP and revenues, then averaged for the
2000 simulations.

2Primary expenditure simulations based on the estimated VAR coefficients.

3Primary expenditure simulations based on a structural primary balance with output gap elasticities of revenues and primary
expenditures of 1 and 0, respectively.

“Primary expenditure simulations based on the policy proposal in this paper. All parameters are set as in Table 6.1.

"¥These correlations include the initial adjustment for the 2011 budgets reported in Table 2.
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policymaker to acknowledge and to make a choice on the trade-off between some
degree of procyclical expenditure consolidation (so as to avoid too large a deficit
and debt accumulation in bad states of the cycle) and public debt volatility."”

Public Debt Smoothing

The points made above raise the issue of the volatility of public debt outcomes
when the proposed framework is applied in practice, as an indicator of the change
in the sovereign’s creditworthiness. To illustrate the quantitative implications in
terms of debt smoothing, we compute the dispersion of debt outcomes out of the
simulation exercise when the policy framework is applied over a sequence of pe-
riods. The results are summarized in Table 6.5. The first observation is that the
volatility of the debt-to-GDP ratio by 2015 under the framework proposal ap-
pears to be less than one-half of that under historical behavior. In addition, the
parameter choice also implies lower average volatility in debt outcomes than
under a structural balance rule, with the coefficient of variation being on average
about three-fourths of that for the structural balance rule.

Notice that there are two opposite forces at play behind this result. On the one
hand, smoother expenditures can result in larger fiscal imbalances and, therefore,
higher public debt volatility, for a given pattern of revenues (direct or Keynesian
effect). On the other hand, if expenditure smoothing results in smoother macro-
economic outcomes, including not only GDP but also other critical variables

TABLE 6.5
Expected Public Debt Level and Dispersion (Based on simulations for 2015)’

Historical Behavior® Structural Balance Rule>  Public Debt Targeting*
Expected Std.Dev. C(V Expected Std.Dev. CV Expected Std.Dev. CV

Antigua and Barbuda 160.4 423 026 1209 180 015 1143 11.0 0.0
Bahamas 79.4 125 016 643 6.7 010 609 53 0.09
Barbados 136.8 159 012 1256 128 010 1253 108 0.09
Grenada 134.6 379 028 1089 79 007 1113 6.4 0.06
Jamaica 116.9 260 022 139.1 113 008 1109 54 005
St. Kitts and Nevis 205.3 199 010 1747 127 007 1707 19.7 0.2
St. Lucia 87.1 211 024 840 84 010 7938 57 007

St.Vincent and the Grenadines  115.0 157 014 1052 6.5 0.06 94.9 43 0.05

Sources: Country authorities; and authors’ estimates and projections.

"Public debt and standard deviation of public debt are presented in percent of GDP. Calculated based on a Monte Carlo
experiment with 2,000 simulations. CV is the coefficient of variation, calculated as the standard deviation of the debt-to-GDP
ratio divided by the mean.

2Primary expenditure simulations based on the estimated VAR coefficients.

3Primary expenditure simulations based on a structural primary balance with output gap elasticities of revenues and primary
expenditures of 1 and 0, respectively.

“Primary expenditure simulations based on the policy proposal in this chapter. All parameters are set as in Table 6.1.

""Notice that the simulation experiment also shows that the average correlation between revenue and
GDP growth rates for this sample of countries is 88 percent under a structural balance rule, which is
very high. However, this is only the result of a simplistic identification strategy of cyclical revenues,
based only on output gap measures with unit revenue elasticity as explained above.
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such as real exchange rates and interest rates, the volatility of the debt-to-GDP
ratio might actually be lower (indirect or non-Keynesian effect). The simulation
results appear to indicate that, as per the parameter estimates in the VAR, the
second effect is relatively stronger: the proposed framework generates both
smoother primary expenditures and lower volatility of public debt (Figure 6.2).

The fan charts in Figure 6.2 illustrate the main policy announcement under
public debt targeting, together with the primary expenditure budget envelope for
the next budget cycle. They show the projected trajectory of public debt and its
potential dispersion from economic shocks.

This analysis emphasizes the importance of including a measure of debt vola-
tility under public debt targeting. It is possible to develop a similar framework
without the use of probabilistic outcomes to assess public debt dynamics (includ-
ing, if necessary, an additional primary balance surplus amount for prudential
purposes). However, such a framework would not capture the impact of shocks
on debt dynamics in an appropriate way. This is because, under public debt tar-
geting, the degree of primary surplus reset required after every year’s observed
shocks is a function not only of the parameter choice but also of the sensitivity of
public debt dynamics to shocks, and also of the volatility, persistence, and correla-
tion of the main variables affecting debt dynamics. Furthermore, the trade-offs in
terms of debt structure play a critical role in determining the appropriate fiscal
stance (for example, all else being equal, requiring more expenditure consolida-
tion if a large share of public debt is denominated in foreign currency). This
implies that the economic consideration that is at the heart of the proposal,
namely the trade-off between expenditure smoothing and debt smoothing, would
not be accounted for appropriately without some measure of dispersion in public
debt outcomes.

LIMITATIONS

The main limitation of the public debt targeting proposal is that it requires a suf-
ficiently strong political and societal commitment to fiscal prudence. This limita-
tion extends to fiscal rules and numerical constraints as well. Without a strong
willingness and capacity to contain special interests, distributional conflicts, or
other political economy pressures, the mere adoption of the framework cannot be
expected to deliver the intended results. In other words, we take the view that the
causality goes from societal commitment to the adoption of a fiscal framework or
rule—either the one proposed here or any other—and not the other way around.

Moreover, even if such societal agreement exists, the framework application re-
quires some more technical preconditions. Fiscal institutions need to be sufficiently
developed to appropriately monitor and control the budget (budget processes, fiscal
accounting and auditing practices, public financial management, and so on). In
particular, it is critical that public debt creation outside the government level used in
the framework formulation be addressed for the policy to be credible. For example,
the observed changes in central government debt can be significantly larger than
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accounted for by the reported central government deficit, change in government
deposits, prefinancing operations, and valuation changes. This suggests that other
sources of debt creation, typically from public entities and other quasi-fiscal bodies,
can be important. Ideally, and unlike the examples in this chapter, the framework
should be applied to the consolidated government finances, or at least to the most
aggregated government definition possible. The budget process and institutions
would need to be effective limiting factors to the universe of public entities and bod-
ies, particularly when they can be sources of public debt and contingent liabilities.

In addition, budgets would need to include sufficient provisions for unforeseen
spending. For example, in the case of Caribbean countries, natural disasters—such
as hurricanes and flooding—usually damage public infrastructure and private
property, and typically require government expenditures in excess of the budget.
For the framework to work in such an environment, budgeted primary expendi-
tures should include allocations for such contingencies. Otherwise, the frame-
work’s objective of enhancing credibility would be weakened, as would result from
the need to compensate for additional spending needs with lower current or capi-
tal spending in other areas. Expanding the proposal with a specific countercyclical
component in case of natural shocks could be a possibility in this regard.

The technical complexity of public debt targeting could be considered a limi-
tation. It could be argued that market participants would need to be sufficiently
sophisticated to affect the formation of expectations sought in the proposal.
However, we do not believe that this is a major limitation. Indeed, the two main
announcements are clear, easy to understand, objective, and practical operation-
ally: a debt trajectory within narrow probabilistic bands and next years” primary
expenditure budget envelope. The four intermediate technical parameters, which
play the role of mapping the two main announcements, are the complicated part.
The need is therefore not necessarily for a framework that allows every taxpayer
or bondholder to understand the mechanics of the framework, but for indepen-
dent and technically able institutions (private and public) that can assess the
consistency of the announcement and inform the public.

This is why an independent institutional body (such as a “Fiscal Council”)
could be an important complement to a debt targeting framework. It could assess
consistency and keep the public informed. External institutions could play a role
in assisting with the assessment when deemed necessary. In addition, institutional
arrangements would need to be set up so that the framework is stable over time,
in the sense that changes in the key framework parameters—such as the horizon,
the debt threshold level, and probability—do not change from one budget cycle
to the next arbitrarily.

DISCUSSION

Public debt targeting can be used as a transitional framework toward the adoption
of a structural balance rule. Implicitly, a structural balance rule assumes that there
are no significant sovereign debt or credibility problems that can trigger the non-
Keynesian effects: expenditures are determined in relation to potential GDP and
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structural government revenues (consistent with public debt sustainability targets
over the long term). The cyclical movements in revenues are not considered criti-
cal, and any resulting cyclical deficits can be covered with debt issuance. Implic-
itly, this assumes that a government is fully credible, in the sense that it can
commit not to default on public debt regardless of the circumstances, and there-
fore faces an infinitely elastic financing supply at low risk premiums regardless of
the fiscal deficit and the stock of public debt. As this is not a realistic assumption
for many countries, a fiscal policy framework that seeks to smooth the business
cycle needs to incorporate the indirect effects from deterioration of the sovereign’s
creditworthiness in bad states of the cycle.

If public debt is high, access to financing may be too costly at the time it is
needed the most (or just unavailable), and could have destabilizing indirect effects
on the rest of the economy through increases in sovereign interest premiums and
on credit and foreign exchange markets more generally. In the public debt target-
ing framework, these indirect effects are accounted for explicitly, and the choice
of technical intermediate parameters allows the best compromise between avoid-
ing sharp changes in government expenditure and avoiding sharp changes in
public debt. As public debt targeting is consistently applied over time and public
debt declines to sufficiently low levels, indirect effects would eventually become
less important and countries could adopt structural balance rules.

The proposal also is consistent with political economy constraints on fiscal
policy decisions. First, although the proposal finds its rationale in the constraints
imposed by financial markets, it does not imply that the impact of political econ-
omy factors on fiscal performance is minimized in any way. On the contrary, the
proposal takes as a fact the possibility of the existence of political economy factors
as a reason for fiscal sustainability problems and excessive debt accumulation. If so,
financial markets may end up setting the limit eventually. And second, a suffi-
ciently high level of political and social consensus on the value of a sustainable fiscal
stance is a core precondition if this proposal is expected to be effective. Moreover,
even if social consensus is already sufficiently high, institutional (formal or infor-
mal) incentives might distort decisions away from the desired collective objective.

CONCLUSION

Avoiding the procyclical fiscal policy bias observed in most of the developing
world has a direct impact on smoothing aggregate demand (Keynesian effects).
However, eliminating altogether the procyclical fiscal policy bias may not always
be optimal in terms of smoothing aggregate demand. This is because countries
with sufficiently high public debt (those with marginal increases in public debt
that have a first-order impact ON investors’ perception of sovereign risk) might
find it optimal to pursue some degree of fiscal consolidation during recessions
to minimize the resulting deterioration in creditworthiness. This can result in
an increase in sovereign spreads and domestic interest rates, and all the associ-
ated collateral damage, including crowding out of private investment and con-
sumption (non-Keynesian effects). If public debt is already sufficiently high,
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excessive deficit and debt accumulation in low states can drag an economy into
a negative spiral of high interest rates, credit crunch, and output decline.

This chapter has proposed a fiscal policy framework that balances out these
two opposite effects, based on setting primary expenditure budget envelopes
consistent with probabilistic debt sustainability outcomes. The proposal is based
on policymakers’ announcement of two main indicators: a medium-term debt
trajectory with the corresponding probability bands and a budget envelope for
primary expenditures in the next budget cycle. These two announcements are
easy to communicate and simple to understand for the general public, which is
critical in order to anchor expectations on a sovereign’s fiscally sustainable path
(implied by a declining debt trajectory that is resilient to shocks) while also avoid-
ing the need for sharp expenditure consolidation during bad periods of the cycle
(which could also undermine fiscal sustainability prospects given possible social
and political resistance). Overall, the framework proposal puts a premium on the
need to assure financial markets of fiscal sustainability as key to smoothing the
business cycle by taking into account the indirect (non-Keynesian) effects from
deterioration in a government’s creditworthiness in lieu of focusing only on the
direct impact of fiscal policy on aggregate demand.

Monte Carlo simulations for a sample of highly-indebted Caribbean econo-
mies show that, for a set of plausible parameter choices, the public debt targeting
framework can reduce primary expenditure’s procyclical bias while reducing the
volatility of public debt. Empirically, it is shown that for the Caribbean countries
in the sample and within a VAR methodology, these indirect effects more than
offset the direct impact of procyclical adjustments required to avoid excessive debt
accumulation on aggregate demand.

The proposal has some operational advantages. First, possible transparency issues
related to distinguishing permanent from transitory shocks (for example, as in struc-
tural balance rules) are eliminated. Instead, spending levels are determined based on
projected public debt dynamics, which is simpler and more transparent, as these are
anchored around the debt accumulation identity. Second, the methodology forces
the use of a broad set of variables to determine appropriate primary spending levels
that capture the state of the business cycle, given the wide set of indicators needed
to produce debt projections (including interest rates and real exchange rates). Third,
it tackles the impact of debt sustainability concerns on the business cycle directly,
given the explicit commitment to public debt thresholds and a debt trajectory band.
And fourth, the framework can be designed to allow for a cyclical space for discre-
tionary primary spending, possibly including a state-contingent additional primary
expenditure component, but without necessarily allowing full discretion.
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APPENDIX 6.1. SOVEREIGN DEBT DYNAMICS

Debt-to-GDP dynamics takes into account that the government issues both
bonds denominated in local currency and bonds denominated in foreign cur-
rency, as well as borrows from bilateral and/or multilateral lenders (which we call,
for simplicity, “official debt”). Thus, the stock of debt at the end of period 7, de-
noted by D, equals the sum of the debt denominated in domestic currency, D!';
the debt denominated in foreign currency (typically U.S. dollars), Df , converted
to domestic currency at the existing nominal exchange rate, ¢, (units of domestic
currency per unit of foreign currency); and the official debt (also denominated in
U.S. dollars) D : D, = Df/ +fszf +¢,D! . This relationship can be converted
in terms of ratios to GDP by dividing both sides by nominal GDP (expressed in
local currency), ¥

d=d'+d +d, (A1)
D! D/ D’
where df ==L 4/ =47 g0 24
Y Y Y

t z t

The dynamics of the domestic-currency-denominated debt is described by the
government’s flow budget identity D,’l =1+ )D,d_l —a,B,, where i, is the interest
rate on local-currency-denominated government debt whose maturity is at time 7
B, is the primary balance, and o, € [0,1] is the fraction of primary balance used to
service the domestic debt exposure. The primary balance is defined as B,= 7, - G,
where 7 is the revenue collected and G, represents the non-interest public spend-
ing. The budget identity can be expressed in terms of ratios to GDP by dividing
both sides by ¥;:

D Y . D B
e el L (1+i)-a, -,
Y, . Y Y,
1+i,
dtd’ = 1+_J/ -1 _azbt’

where y, is the growth rate of nominal GDP and 4, is the ratio of primary balance
to GDP. Deflating the nominal growth rate by the inflation rate, 7,, the flow of
budget identity can be expressed in the terms below, for real growth rate, g

J (1+4,)

=t (A2)
(I+7,)1+g,)

r—1 - et

Analogously, the dynamics of the foreign-currency-denominated debt is described
by the following first-order difference equation:

B
D/ =(+i/ )DL, - B, =,
et
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where .7 is the nominal interest rate paid on government bonds denominated in
foreign ‘currency whose maturity is at time # and B, € [0,1] is the fraction of
primary balance used to service the foreign commercial debt exposure. Multiply-
ing both sides by ¢, and dividing through by Y, yields the following:

etth:e_réer—iD:{I (1+lf)—ﬂ
Y e Y Y ! !

t -1 r t-1

5

=

g - (1+ €, )(1+z )

t ﬁt [

1+y,)
where €, represents the nominal exchange rate depreciation. By deflating both the
nominal growth factor and the nominal exchange rate factor by the domestic
inflation rate, the above expression can be expressed in terms of the real growth
rate g, the real exchange rate depreciation 1, and the real interest rate paid on
foreign commercial debt (1+ iNIA+n)):

e (1+n,)(1+i)

; —d’, - B.b. A3

(1+g)(1+m) " F (A3)

The dynamics of the official debt-to-GDP ratio is analogous to the one above.

A substantial difference is that typically the interest rate applied by bilateral or
multilateral lenders, 7/, is lower than the market rate:

(1+n,)(1+4)

- (1+gt)(1+r[ ) -

7(17061‘7:[;;)5;' (A4)

Another difference across various components of sovereign debt is that the
average maturity of each class of debt differs. We take these differences into ac-
count when we compute the interest rate paid in every period. Let m* 7/, and m’
be the average maturities of domestic, foreign, and official debt, respectively, and

) ’ be th i for the af i
¢, 1/, and 1] be the one-period government bond rate for the afore-mentioned
classes of sovereign debt. Then:

nf 1 m’

d
m
.d 1 d . f 1 0 0
= 4 lt—n’ lz - f = 2 lt—n'
m o= n=1

The nominal interest rate paid on one-period commercial bonds denomi-
nated in foreign currency, ¢/, can be computed as the sum of an international
risk-free rate, 7', and a spread o representing the country’s sovereign risk:
/ =i +o/. Similarly, 1 =i’ + 0!, where typically the spread paid to multilat-
eral and bilateral lenders, o/, is lower than that paid to international financial
f

markets, o.
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Finally, as information on the fraction of primary balance servicing each com-
ponent of debt is not available, we assume that at time # the fraction of primary
balance that services a certain component of debt is proportional to the existing
share of debt of a particular type over the total:

‘i;{l Li;il
o, =—, , =
"4 P d

-1 =1

Summing up Equations (A2) to (A4) yields the initial Equation (Al).
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CHAPTER 7

What Is Driving Financial
Dedollarization in Latin America?

MERCEDES GARCIA-ESCRIBANO AND SEBASTIAN SOSA

Financial dollarization—the process in which a large share of residents assets and
liabilities are denominated in U.S. dollars—has been a distinguishing feature of
the banking sector of many countries in Latin America, making it one of the most
dollarized regions in the world. Financial dollarization is typically a consequence
of past episodes of severe economic crisis and high inflation that made the U.S.
dollar the preferred currency to minimize risks for both savers and lenders. When
economic stability was restored and inflation declined, dollarization ratios of de-
posits and loans have usually remained high. Hence, financial dollarization con-
tinues to be a source of concern for policymakers because it contributes to the
vulnerability of the banking system to exchange rate fluctuations.

During the past decade, some Latin American countries with high dollarization
ratios in the early 2000s experienced a gradual and sustained decline in financial
dollarization. Prominent examples of successful market-friendly dedollarization
processes include Bolivia, Paraguay, Peru, and Uruguay (Figure 7.1).

What explains dedollarization? What could countries do to overcome dollar-
ization hysteresis? A great deal of work exists on the causes of financial dollariza-
tion, yet the empirical literature on the causes of dedollarization is scant. Although
financial dollarization is widely accepted at least in part as an optimal response to
periods of particular uncertainty that undermined confidence in the local cur-
rency, the persistence of high dollarization ratios after periods in which inflation
fell substantially is still a puzzle. One explanation, introduced by Ize and Levy-
Yeyati (2003), argues that price instability is not enough to explain financial dol-
larization. They developed a model of optimal portfolio choice of risk-averse
borrowers and lenders in which the equilibrium level of deposit dollarization de-
pends on the relative price and real exchange rate volatility." Another strand of the

'Specifically, their minimum variance portfolio (MVP) model implies that if real exchange deprecia-
tion is less volatile than inflation, then consumers would prefer to hold U.S. dollar deposits, as it is
less risky. The authors test the model using cross-sectional data on deposit dollarization for 23 coun-
tries. De Nicold, Honokan, and Ize (2005) and Rennhack and Nozaki (2006) provide evidence sup-
porting the MVP hypothesis.
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Figure 7.1 Financial Dollarization in Selected Latin American Countries

a. Dollarization of Credit b. Dollarization of Deposits
(Percent of total credit outstanding) (Percent of total deposits)
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Source: IMF staff calculations.
" Excludes foreign currency deposits for nonresidents.

literature highlights the role of currency-blind regulatory frameworks—for ex-
ample, Broda and Levy-Yeyati (2003) argue that explicit deposit insurance that
applies uniformly across all deposits exacerbates deposit dollarization.

Reinhart, Rogoff, and Savastano (2003), Galindo and Leiderman (2005), and
Erasmus, Leichter, and Menkulasi (2009) review the international experience on
dedollarization. They highlight that dollarization persists after periods of substan-
tial decline in inflation and after macroeconomic stability has been restored.
Cases of forced dedollarization—for example, Bolivia and Peru in the 1980s—
have entailed high macroeconomic costs, and dollarization quickly returned.> On
the contrary, successful cases have been market based and combined macroeco-
nomic stability with other policies (such as capital market development in local
currency).” Kokenyne, Ley, and Veyrune (2010), using data on deposit and credit
dollarization for a sample of 32 emerging markets between 2001 and 2009, find
that higher exchange rate volatility coupled with stable inflation fosters dedol-
larization. Garcfa-Escribano (2010) analyzes dedollarization across categories of
loans and deposits in Peru and finds that dedollarization has been driven by
macroeconomic stability, the introduction of prudential policies (such as an active
management of reserve requirements) to better reflect currency risk, and the

“In the 1980s, Bolivia and Peru forced the conversion of foreign currency deposits to local currency,
resulting in capital flight and financial disintermediation. When the restriction on foreign currency
deposits was lifted, redollarization was rapid.

JReinhart, Rogoff, and Savastano (2003) identify only four successful cases (Israel, Mexico, Pakistan,
and Poland), among a group of 86 countries, of significant and persistent deposit dedollarization.

Galindo and Leiderman (2005) identify the cases of Chile, Israel, and Poland as successful.
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development of the capital market in local currency (for example, through the
issuance of long-term treasuries in Peruvian soles) that facilitated bank funding
and pricing of long-term loans in domestic currency.

The main purpose of this chapter is to explore the short-term drivers of finan-
cial dedollarization in Bolivia, Paraguay, Peru, and Uruguay. A standard unre-
stricted vector autoregression (VAR) is used to examine the role of three sets of
factors—macroeconomic variables, prudential regulations, and the development
of the capital market in domestic currency—as drivers of dedollarization of both
credit and deposits in these countries.

The main results are as follows:

* Drivers of deposit dedollarization are different from those of credit
dedollarization.

* The appreciation trends experienced during the last decade have been key
for deposit dedollarization in these countries.

e Active management of reserve requirement differentials has contributed to
credit dedollarization.

* The introduction of other prudential measures to create incentives to inter-
nalize the risks of dollarization (such as higher provision requirements for
foreign currency loans and tighter limits on banks’ net open position) has
also fostered credit dedollarization.

e The extension of the domestic currency yield curve has facilitated credit
dedollarization.

* Dedollarization of deposits has also contributed to credit dedollarization.

DEDOLLARIZATION TREND—STYLIZED FACTS

Dedollarization has gradually declined in Bolivia, Paraguay, Peru, and Uruguay
following the successful implementation of macroeconomic stabilization policies.
Figure 7.2 shows the evolution of dollarization, with deposits and credits in for-
eign currency evaluated at a constant exchange rate to exclude changes in dollar-
ization owing to valuation effects. Deposit dollarization in Bolivia and Peru
sharply increased following the collapse of Lehman Brothers, but quickly reversed
thereafter.

Deposit dollarization declined (on average) by 27 percentage points between
2001:Q1 and 2010:Q3 (Table 7.1). But there are cross-country differences: al-
though deposit dollarization fell by 42 percentage points in Bolivia, it only de-
clined by 10%2 percentage points in Uruguay. The average decline in credit
dollarization has been similar, amounting to 26 percent, with falls ranging from
41 percentage points in Bolivia to 15 percentage points in Paraguay. The decline
in deposit dollarization matched the decline in credit dollarization in Bolivia and
Peru, although the reduction in the share of foreign currency deposits was larger
in Paraguay and smaller in Uruguay.
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Figure 7.2 Financial Dollarization in Selected Latin American Countries

a. Dollarization of Credit'

(Percent of total credit outstanding)

b. Dollarization of Deposits?
(Percent of total deposits)
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Source: IMF staff calculations.
! Foreign currency credit evaluated at constant exchange rate.
2 Foreign currency deposits evaluated at constant exchange rate.
3 Excludes nonresident foreign currency deposits.
TABLE 7.1
Dedollarization 2001-10" (Percent)
Dollarization Dedollarization
2001:Q1 2010:Q3 2001-2010
Bolivia Deposits 93.2 514 -41.8
Credit 94.4 538 —40.7
Paraguay Deposits 69.7 435 —-26.1
Credit 533 38.6 -14.7
Peru Deposits 785 49.7 -28.7
Credit 789 52.1 -26.8
Uruguay Deposits? 87.0 76.6 -10.4
Credit 751 525 -22.6
Average Deposits 82.1 553 -26.8
Credit 754 49.2 -26.2

Source: authors’ calculations.
'Foreign currency deposits and credit evaluated at constant exchange rate.
2Excludes nonresident foreign currency deposits.

Dollarization is higher for less liquid deposits. Despite the differences in dol-

larization across deposits of different maturities, dollarization declined for all
types of deposits (Figure 7.3). In other words, the decline in deposit dollariza-
tion reflects a dollarization decline within deposit maturities and not just com-

positional changes between deposits of different maturity structure. Similarly,

dollarization differs across types of credit, and it is higher for loans with longer

maturities (that is, mortgages and commercial credit). All credit sectors
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Figure 7.3 Deposit Dollarization by Maturity

a. Bolivia: Deposit Dollarization by Maturity’ b. Peru: Deposit Dollarization by Maturity’
(Percent) (Percent)
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! Foreign currency deposits evaluated at constant exchange rate.
Figure 7.4 Credit Dollarization by Category
a. Bolivia: Credit Dollarization by Sector' b. Peru: Credit Dollarization by Sector'
(Percent) (Percent)
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Source: IMF staff calculations.
! Foreign currency credit evaluated at constant exchange rate.

exhibited a decline in dollarization during the past decade (Figure 7.4).* Hence,
dedollarization of credit has been driven mainly by dedollarization changes
within each type of credit and not only by compositional changes in credit be-
tween sectors. Following Garcfa-Escribano (2010), Table 7.2 decomposes the

4Figures 7.3 and 7.4 illustrate the evolution of dollarization for each category of deposit and credit in
Bolivia and Peru, where data with this breakdown are available.
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TABLE 7.2
Peru: Decomposition of Dedollarization—Within and Between Components
a. Credit’
Share in Total
Dollarization Credit (Percent) 2001-2010
Sectors 2001 2010 2001 2010 Between Effect Within Effect Total Effect
Commercial 80.8 66.4 79.0 63.1 -10.5 -11.4 -21.9
Small business 50.3 14.4 2.6 6.0 0.5 -0.9 -0.4
Consumer 47.8 14.0 9.0 17.0 1.1 -3.0 -1.9
Mortgage 94.1 55.8 9.4 13.9 25 -3.6 -1.1
Total 78.3 52,9 100 100 —6.4 -18.9 -25.4
b. Deposits'
Share in Total
Dollarization Deposits (Percent) 2001-2010
Maturities 2001 2010 2001 2010 Between Effect Within Effect Total Effect
Sight 58.7 48.4 19.1 30.1 53 -2.0 34
Saving 71.7 45.7 321 26.8 -24 -83 -10.8
Time 84.6 50.8 48.9 43.1 -29 -16.5 -194
Total 75.5 48.7 100 100 0.0 —26.8 —26.8

Sources: Banco Central de Reserva del Pteru (BCRP); Superintendencia de Banca, Seguros y Administradoras Privadas de Fon-
dos de Pensiones (SBS); and IMF staff calculations.

! Credit and deposits in foreign currency are evaluated at a constant nominal exchange rate. Data for credit (deposits) extend
until June (August) 2010.

changes in credit and deposit dollarization for Peru into a “within” and “be-
tween” component.5

EXPLAINING DEDOLLARIZATION:
EMPIRICAL APPROACH

This section describes the methodology and the three groups of factors—
specifically, macroeconomic conditions, prudential policy measures, and the
development of a capital market in domestic currency—that could have affected
banks’ and agents’ preferences for borrowing and lending in domestic and for-
eign currency.

SChanges in credit dollarization through time can be decomposed as:

I I I 1
c c C, C C
— it i _ it it i
d~d =% d "~ d =) (d,~d)"+)d |~",
it [P [ [P ¢ c

T

where d;, is dollarization of credit in sector 7 in year # and ¢ is the total credit extended to sector i in
year ¢. The first term captures the time-series changes in dollarization within sectors. The second term
captures the effect of changes in credit composition. A similar decomposition can be done for deposits.
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Methodology

The empirical approach used to examine the drivers of short-term variations in
both deposit and credit dollarization is a standard country-specific unrestricted
VAR model. In addition to changes in credit and deposit dollarization, the model
also includes three sets of variables:

1. Macroeconomic variables,

2. Introduction of prudential measures to create incentives for agents to inter-
nalize the risks of financial dollarization, and

3. Development of a capital market in domestic currency.

The variables included in each of these groups are defined in Table 7.3. The
selection of these variables is mainly driven by the existing literature.

The identification strategy used is a standard Choleski decomposition, and the
selected ordering is as follows: (1) introduction of prudential measures in the fi-
nancial sector; (2) extension of the yield curve for public bonds in local currency;
(3) macroeconomic variables; (4) change in deposit dollarization; and (5) change
in credit dollarization. The main results, however, are robust to different ordering
of the variables in the model.

The model is estimated with three lags (and six lags in an alternative specifica-
tion, to check robustness), using monthly data from January 2001 through
September 2010 (starting in 2003 and 2004 for Bolivia and Uruguay, respec-
tively, to exclude the financial crises in these countries from the sample).

TABLE 7.3
Definition of Variables in the Vector Autoregression

Macroeconomic variables

Inflation, Sum over tand t — T of the monthly percent change of the consumer price index

er Sum over t and t — 1 of the monthly percent change of the nominal exchange
rate

S¢ Standard deviation of the daily percent change of the nominal exchange rate
over 90 days

Aembi First-difference of the EMBI spread, divided by 100

Prudential measures

ARR; Difference over t and t — 2 of the spread between the required reserve rate on
foreign currency deposits and the rate on domestic currency deposits (in percent)

d; Dummy equal to 1 (for three months) after the introduction of prudential

measures (other than changes in reserve requirements); zero otherwise

Development of domestic capital market

dio-3° Dummy equal to 1 if medium- to long-term bonds (between 10 and 30 years,
depending on the country) were issued in that month; zero otherwise

Financial dollarization

ADL; Change over t and t — 1 of the deposit dollarization ratio
ACL; Change over t and t — 7 of the credit dollarization ratio

Note: EMBI = JPMorgan’s Emerging Market Bond Index. Deposit and credit dollarization are computed at a constant exchange
rate. In Peru, where data are available, dollarization ratios are computed using December 2008 weights; hence changes in
dollarization do not reflect composition changes between categories of credit and deposits.
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Macroeconomic Variables—Role of Exchange Rate Trend
and Volatility

Dedollarization has followed the successful implementation of macroeconomic
stabilization policies, which have resulted in low inflation, anchored inflation
expectations, gradual appreciation of currencies, and generally stronger funda-
mentals. Figure 7.5 shows that, unlike during the previous decades, which were
characterized by high inflation, these four countries have successfully contained
inflation during the period of analysis.

The decline in dollarization during the past decade in these four countries has
been accompanied by an exchange rate appreciation trend (Figures 7.6 and 7.7).
The empirical analysis in the next section examines whether this appreciation
trend has been an important factor explaining dedollarization by testing if
months with greater appreciation led to a faster decline in deposit dollarization.

As dollarization rates declined (and hence, vulnerabilities associated with fi-
nancial dollarization were contained) and preconditions for macroeconomic sta-
bility were in place, monetary authorities seem to have had a greater tolerance for
exchange rate volatility in some of these countries. A strand of the literature looks
at the opposite direction of causality, suggesting that financial dollarization is in-
fluenced by exchange rate volatility. However, the evidence of this relationship is
mixed. Kokenyne, Ley, and Veyrune (2010) show that “two-way” exchange rate
volatility fosters dedollarization by rendering foreign exchange risk more appar-
ent. Barajas and Morales (2003) provide evidence that greater exchange rate vola-
tility reduces credit dollarization in a sample of Latin American countries.
Garcfa-Escribano (2010) and Luca and Petrova (2008) find similar results for
Peru and a sample of transition economies, respectively. In contrast, Berkmen and
Cavallo (2010), Rennhack and Nozaki (2006), and Neanidis and Savva (2009) do
not find evidence that a more flexible exchange rate regime, by itself, promotes

Figure 7.5 Inflation (Average annual inflation; percent)
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Figure 7.6 Changes in the Exchange Rate and Dollarization Ratios, 2003-10'"?
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Source: IMF staff calculations.

'Nominal exchange rate (domestic currency/U.S. dollar). Data extend until August 2010. Data for Uruguay start in January 2004.
2Foreign currency deposits evaluated at constant exchange rate.

3Excludes foreign currency deposits for nonresidents.

Figure 7.7 Nominal Exchange Rate and Dollarization’
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Figure 7.8 Exchange Rate Volatility and Changes in Dollarization'

Peru credit dollarization
= Bolivia credit dollarization

® Bolivia deposit dollarization

Dollarization rate
(monthly change, percent)

0.4 0.6 0.8

Monthly standard deviation of daily percent change
of nominal exchange rate over the previous 90 days
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'Foreign currency credit and deposits evaluated at constant exchange rate.

dedollarization. Arteta (2005) finds that more flexibility is actually associated with
higher dollarization, especially in the case of deposits. Figure 7.8 shows that
higher exchange rate volatility associated with an appreciation trend has been ac-
companied by a fall in dollarization in the case of credit in Bolivia and Peru, and
deposits in Bolivia.

Introduction of Prudential Measures

During the past decade, Bolivia, Paraguay, Peru, and Uruguay introduced differ-
ent prudential measures to lower banks’ incentives to borrow and lend in foreign
currency, as well as to diminish agents’ preferences for using foreign currency as a
means of payment.

Bolivia and Peru have raised provisions for foreign currency loans.® Bolivia,
Paraguay, Peru, and Uruguay have tightened capital requirements against open
foreign exchange positions.” Uruguay has required differentiated capital risk
weights on foreign currency loans since mid-2006. Bolivia introduced a financial

%Since early 2009, Bolivian banks are required to constitute an additional provision of up to 1.5 percent
for foreign-currency-denominated loans classified as “A” (best quality). Since mid-2006, Peruvian banks
have to carry out a routine evaluation of currency risks or, alternatively, set up an additional reserve
ranging from 0.25 percent to 1 percent for credit in foreign currency that has not been evaluated.

"Bolivia reduced the limit for a bank’s long open position to 60 percent, from 70 percent, in late 2009.
Paraguay introduced a net open position limit of 50 percent of capital in mid-2007, and reduced the
limit on the long position to 30 percent in late 2008. Peru changed the limit to banks’ long (short)
open position to 75 (15) percent of capital in early 2010, from a previous limit of 100 (10) percent
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transaction tax on foreign currency debits and credits, but exempted transactions
in bolivianos (mid-20006).

Moreover, these four countries have implemented active management of their
reserve requirements.® In particular, increases in the spread between the required
reserve requirement ratios on foreign currency deposits and domestic currency
deposits seem to have fostered dedollarization of deposits and credits. Following
changes in reserve requirement ratios, the remuneration rates have been
modified.”

In addition to the financial prudential measures listed above, the regulatory
framework of these countries includes other measures—such as asymmetric li-
quidity requirements for foreign and domestic currency liabilities in Peru—with
an impact on banking dollarization, but because these were not modified or in-
troduced during the period of analysis, they are not considered in the empirical
analysis.

Capital Market Development in Local Currency

Credit dedollarization seems to have been facilitated by the development of the
capital market in local currency, in particular through the issuance of long-term
public bonds in domestic currency. With the exception of Paraguay, these coun-
tries have been actively developing their public debt market in domestic currency
in recent years (Figure 7.9). Bolivia, Peru, and Uruguay have issued public bonds
in domestic currency with maturities exceeding 10 years, resulting in a consider-
able extension of the domestic yield curve, which in turn has facilitated bank
funding and pricing of long-term loans in domestic currency. The longest matu-
rity of fixed-rate government paper in domestic currency in Peru is 32 years,
whereas it was 5 years in 2003."” The curve also extends now up to 30 years in
Bolivia and 15 years in Uruguay.

of capital. Uruguay set a net open position limit of 150 percent of minimum required regulatory capi-
tal in late 2003.

8In December 2008, Bolivia raised the marginal cash reserve requirement for deposits in foreign cur-
rency above the level observed in September to 30 percent (the measure was effective in January
2009). In June 2009, Bolivia established that the marginal reserve requirement in domestic currency
could be reduced by an amount equivalent to the increase in domestic currency credit relative to the
stock of June 30, 2009—up to the equivalent of 100 percent of the cash reserve requirement (2 per-
cent) and 40 percent of the reserve requirement in securities (10 percent). Hence, the reserve require-
ments associated with deposits in bolivianos and Unidades de Fomento de Vivienda could decline by
half in practice (from 12 percent of deposits to 6 percent).

9Changes in remuneration rates are not considered in the empirical analysis below, but further work
could usefully focus on this variable.

"The inflation-adjusted “VAC” curve extends up to 39-year tenors, but has limited liquidity, as they
represent only 10 percent of the domestic public bonds in Peru. The rest of the domestic public bonds
are the fixed-coupon “Tasa Fija” bonds.
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Figure 7.9 Development of Debt Market in Domestic Currency and Dollarization'

a. Credit Dollarization and Issuances of Long-Term
Public Debt in Domestic Currency b. Peru: Domestic Sovereign Yield Curve
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Source: IMF staff calculations.
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EMPIRICAL RESULTS

This chapter’s main objectives are achieved through two standard tools of VAR
analysis: impulse response functions and variance decomposition. Impulse re-
sponses constitute a practical way to identify the dynamic responses of changes in
deposit and credit dollarization to shocks to the rest of the variables in the model,
taking into account not only the direct effects of disturbances, but also the indirect
effects through reactions of other variables in the model. In this section, we pres-
ent impulse responses showing the effects at each month, and not the cumulative—
and typically larger—effects over time. Variance decomposition provides a
quantification of the relative importance of each of the shocks as sources of varia-
tions in dollarization levels.

Active management of reserve requirement differentials—in particular by in-
creasing the spread between reserve requirement ratios on foreign and local cur-
rency deposits—seems to have contributed to dedollarization (Figure 7.10). In
fact, an increase in the ratio of foreign-to-local-currency reserve requirement rates
has helped to foster credit dedollarization in Paraguay and Peru, and deposit
dedollarization in Bolivia and Paraguay. The impact is quite rapid, with signifi-
cant effects only one month after the shock.

The introduction of other prudential measures creating incentives to internal-
ize the risks of financial dollarization has also tended to help credit dedollarization
in Bolivia, Paraguay, and Uruguay by discouraging lending in foreign currency to
unhedged borrowers (Figure 7.11). These measures include raising provision re-
quirements for foreign-currency-denominated loans, introducing differentiated
capital risk weights on foreign currency loans, and tightening capital requirements
against open foreign exchange positions. These measures typically affect changes
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Figure 7.10 Response of Dollarization to a Shock to Differential Reserve Requirement Ratios'
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in credit dollarization on impact, with effects lasting up to two months. The im-
pact on deposit dollarization, in contrast, is not statistically significant.

The extension of the yield curve of local currency public bonds has also con-
tributed to credit dedollarization in these countries (Figure 7.12). Bolivia, Peru,
and Uruguay have recently issued public bonds in domestic currency with ma-
turities exceeding 10 years, but Paraguay has not yet started to issue long-term
public debt in local currency. The existence of a benchmark for long-term domes-
tic currency debt has facilitated the pricing of private instruments in local cur-
rency at longer maturities. The effects of issuance of domestic currency long-term
public bonds on deposit dedollarization, however, are not significant.

The exchange rate appreciation trend observed in the past decade has been im-
portant in explaining deposit dedollarization in Bolivia, Peru, and Uruguay (Figure
7.13). The impact of an exchange rate shock is typically rapid and significant. Ex-
pectations of further appreciation and higher returns of local currency deposits have
created incentives to shift to local currency deposits. In Paraguay, however, the ef-
fects on deposit dollarization do not appear to be significant. In Bolivia, the ex-
change rate appreciation has also played a role in credit dedollarization, but we do
not find any such effects in Paraguay, Peru, and Uruguay.

The evidence of the effects of exchange rate volatility on financial dollarization
is mixed, somewhat inconclusive, and requires some interpretation. Shocks to
exchange rate volatility have contributed to dedollarization of credit in Peru
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Figure 7.11 Response of Dollarization to the Introduction of Prudential Measures'
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Figure 7.12 Response of Dollarization to the Issuance of Local Currency Long-Term Bonds'

Response of Credit Dollarization, Bolivia Response of Credit Dollarization, Peru
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Figure 7.13 Response of Dollarization to an Exchange Rate Shock'
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(Figure 7.14)—a result consistent with the findings of Garcfa-Escribano (2010)
using a different specification of the model. Exchange rate volatility shocks seem
to have helped deposit dedollarization in Paraguay, although the results are not
strongly significant. In Uruguay, exchange rate volatility does not appear to have
contributed to dedollarization. Interestingly, shocks to exchange rate volatility
have had a positive impact on both deposit and credit dedollarization in Bolivia.
This is a bit surprising at first, given that the size of these shocks in Bolivia is
much smaller than in the other three countries (Table 7.4). In fact, Bolivia’s ex-
change rate regime is a crawling peg to the U.S. dollar, with smooth exchange rate
movements. During this period, the boliviano has appreciated slowly but steadily
under the crawling peg since 2005, and has remained de facto pegged since
October 2008. Thus, in the case of Bolivia, higher exchange rate volatility has not
implied two-way volatility, but larger changes in the same direction—appreciation
in most of the period of analysis. Thus, a plausible interpretation is that exchange
rate volatility shocks actually reflected larger appreciation changes, fueling the
perception of deposits in bolivianos as a “one-way bet,” and providing stronger
incentives to switch to them."

In this chapter, the methodological approach used also allows for examining the
existence of any relationship between changes in deposit and credit dollarization,

"There is an alternative interpretation of the results. The trend toward appreciation could signal in
some of these countries a regime shift toward more exchange rate flexibility. This may imply that the
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Figure 7.14 Response of Dollarization to an Exchange Rate Volatility Shock’
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TABLE 7.4
Size of the Shock'
Exchange Rate Shock Volatility Shock
Bolivia 0.21 0.01
Paraguay 2.56 0.14
Peru 1.31 0.08
Uruguay 2.06 0.16

Source: Authors’ calculations.
'One standard deviation shock.

and the direction of causality. Our findings show that causation goes from changes
in deposit to changes in credit dollarization. In fact, changes in deposit dollarization
have a strong impact on credit dollarization in the same direction in all countries in
the sample (Figure 7.15). These results are expected, and mainly reflect banks ten-
dency to maintain matched foreign currency positions. Thus, the declining trend
in deposit dollarization has also played a role in fostering dedollarization of credit
during this period.

ex ante expected volatility could be higher than the ex post observed volatility, because agents would
now expect that the central bank allows sharp exchange rate movements in either direction if neces-
sary. Under this interpretation, changes in the exchange rate (in light of the appreciation trend) would
to some extent capture greater flexibility, fostering dedollarization by introducing a two-way exchange
rate risk.
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Figure 7.15 Response of Credit Dollarization to a Shock to Deposit Dollarization'
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To assess the sensitivity of our results, we conduct a number of robustness
tests. First, we extend the number of lags included in the model to six months.
Second, we estimate the model using alternative Choleski orderings of the vari-
ables. Third, we modify the definition of deposit (and credit) dollarization, by
using the ratio of foreign currency deposits (credit) to total deposits (credit) at
current exchange rates instead of measuring at constant exchange rates as in the
baseline specification. Finally, in the case of Uruguay, we estimate the VAR using
only dollarization ratios for deposits of residents, in contrast to the baseline esti-
mation, where we include total deposits.'* The results of these exercises do not

differ significantly from those obtained in our baseline specification.

Tables 7.5 and 7.6 show the relative importance of shocks to different variables
included in the model to explain variations in deposit and credit dollarization.
These tables illustrate the role played by each of the variables with an impact on
dollarization, based on the impulse response functions shown above. On average,
changes in prudential regulation (including changes in reserve requirement ratios)
explain about 7 percent of credit dollarization variations."> The contribution of

"While nonresident deposits account for about 20 percent of deposits in Uruguay’s banking system,

they represented more than 40 percent in 2001—Dbefore the 2002 banking crisis.

BFor a horizon of six months.
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TABLE 7.5
Variance Decomposition of Changes in Credit Dollarization

Contribution of Shocks to Prudential Measure Variables (percent)

Horizon (Months) Bolivia Paraguay Peru Uruguay Average
1 79 4.0 3.7 5.8 53
3 4.9 9.4 3.1 4.9 5.6
6 8.4 10.6 3.1 6.8 7.2

Contribution of Shocks to Local Currency Bond Market Development (percent)

Horizon (Months) Bolivia Peru Uruguay Average
1 7.7 0.3 0.0 2.7
3 8.8 8.1 83 8.4
6 15.8 7.8 9.2 109

Contribution of Shocks to Deposit Dollarization (percent)

Horizon (Months) Bolivia Paraguay Peru Uruguay Average
1 0.8 0.1 5.8 7.5 3.6
3 14.3 74 7.0 9.4 9.5
6 9.1 76 6.7 9.9 83

Source: Authors’ calculations.

TABLE 7.6
Variance Decomposition of Changes in Deposit Dollarization

Contribution of Shocks to Exchange Rate Changes (percent)

Horizon (Months) Bolivia Paraguay Peru Uruguay Average
1 23 0.2 32 13.0 4.7
3 10.2 1.2 9.4 10.6 7.8
6 10.9 1.5 9.2 8.9 7.6

Source: Authors’ calculations.

shocks to the development of a local currency public bond market is about
11 percent on average. Changes in deposit dollarization, in turn, account for
about 8 percent of credit dollarization fluctuations. In the case of deposits, ex-
change rate movements explain about 8 percent of dollarization variations. The
percentages explained by these variables seem to be somewhat low. This may be
related to the short number of lags (three months) used in the baseline model. In
fact, in the alternative specification with six lags, the fraction explained by these
variables is substantially larger.

In sum, what have been the main short-term drivers of financial dedollarization
in Bolivia, Peru, Paraguay, and Uruguay? Table 7.7 summarizes our findings.

* To be clear, forces driving deposit dedollarization are different from those
driving credit dedollarization.

* In the case of credit, an active management of reserve requirements and the
introduction of other prudential measures to internalize the risks associated
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TABLE 7.7

What Drives Dedollarization?

ARR d d e s Inflation Dembi  ADL
Deposit Dollarization N\
Bolivia v ns. n.s. v v ns. ns.
Paraguay v n.s. n.s. v n.s. n.s.
Peru ns. ns. ns. v n.s. ns. ns. ns.
Uruguay ns. ns. ns. v ns. ns. ns. ns.
Credit DoIIarizatioV_\ NS /‘\
Boliva n.s. v v v v ns. v
Para v v n.s. n.s. n.s. v
Peru v ns. V n.s. v ns. ns. v
Uruguay ns. N v ns. n.s n.s. ns. v

\/

Source: Authors’ calculations.

Note: See Table 7.3 for definition of variables.

with financial dollarization have both played a role in fostering
dedollarization.

Development of a capital market in local currency by extending the yield
curve of public bonds has also contributed to credit dedollarization.

Dedollarization of deposits has also contributed to credit dedollarization
given banks’ matching behavior of foreign currency positions.

In the case of deposits, the main factor behind dedollarization has been the
appreciation trend observed in all these countries in recent years.

Changes in other macroeconomic variables, such as inflation rates and
EMBI spreads, do not appear to have any short-term impact on financial
dedollarization. This does not mean that macroeconomic stability is not
important. On the contrary, macroeconomic stability and strong funda-
mentals are preconditions for dedollarization. Once stability is achieved and
macroeconomic fundamentals are relatively strong, changes in macroeco-
nomic variables may not have a marginal effect on dedollarization.

CONCLUSION

Although the steady decline in financial dollarization observed in Bolivia, Para-
guay, Peru, and Uruguay in recent years has been remarkable, dollarization levels
remain high. This suggests that one decade of efforts may not be enough to fight

a phenomenon so entrenched in these economies, and countries should continue

striving to lower dollarization levels in the financial sector.
What are the main policy implications, not only for these countries to con-
tinue on the route to dedollarization but also for other countries with still high

levels of financial dollarization? Our findings highlight the importance of:

e First, maintaining strong fundamentals and macroeconomic stability (for

instance, keeping low and stable inflation);
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e Second, ensuring that the prudential regulation framework of the financial
sector (including an active management of reserve requirements) provides
incentives for an appropriate internalization of currency risks by agents; and

e Third, developing further local currency capital markets. Capital markets in
domestic currency in these countries are still narrow, and their continued
development would help to enhance dedollarization. This implies deepen-
ing not only local currency markets for public bonds but also for private

bonds.
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CHAPTER 8

Interest Rate and Exchange
Rate Channels in Dollarized
and Non-Dollarized Economies

SANTIAGO ACOSTA-ORMAECHEA AND DAvVID COBLE

The study of the transmission of monetary policy in both advanced and develop-
ing economies has been the objective of numerous papers in recent years. This
monetary transmission is broadly conceived as the analysis of how monetary pol-
icy decisions ultimately affect inflation, which is generally the primary objective
of central banks.

Under an inflation targeting regime, in particular, the economic authorities
conduct monetary policy by setting a reference interest rate to achieve a pre-
announced inflation target, while leaving other monetary aggregates and the
exchange rate to be largely determined by market forces. However, these mone-
tary policy decisions affect inflation with a delay, as they first tend to impact on
different variables and only after that, through different channels, the inflation
rate.'

The objective of this chapter is to study the transmission of monetary policy
empirically, comparing the cases of four small and open economies that operate
under an inflation targeting regime and are exposed to different levels of dollariza-
tion. In particular, we aim to disentangle to what extent the degree of dollariza-
tion may help explain some key differences in the transmission of monetary policy
in such countries.” For this we examine two countries that run well-established
inflation targeting regimes and have a negligible exposure to dollarization prob-
lems: Chile and New Zealand. The cases of Peru and Uruguay are also studied, as

A version of this chapter was published in April 2013 in Revista Economia Chilena (Volume 16, Num-
ber 1). Available at: htep://www.bcentral.cl/eng/studies/economia-chilena/articles.htm.

'See Mishkin (1996) for an in-depth discussion of the main channels of monetary policy transmission.
“Although dollarization is an endogenous phenomenon and it will ultimately depend on the cred-
ibility of monetary policy, we take it as a given in this analysis. This is also assumed, for instance,
in the works of Aghion, Bacchetta, and Banerjee (2000) and Céspedes, Chang, and Velasco (2004).
This assumption is justified since dollarization (or dedollarization) is a reflection of the behavior of
monetary policy over the long term. Although it will ultimately change endogenously, depending on
the credibility of monetary policy, the various lags observed in such changes somewhat justify taking
it as a given when studying empirically the short-term effects of monetary policy shocks.
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these countries also operate under I'T regimes yet are exposed to a large degree of
dollarization in their respective banking systems.>*

To clarify the sequence through which policy decisions are transmitted to the
rest of the economy, we divide the analysis into two stages. First, we examine how
the policy rate affects the key interest rates of each country, notably the money
market rate, the deposit rate, and the lending rate. Broadly speaking, we intend to
evaluate the strength of what is in practice the first part of the transmission, which
involves the pass-through from the policy rate to a number of key interest rates of
each economy. In the second stage, we use a vector autoregression (VAR) model
to evaluate how changes in the money market rate affect output and inflation in
these economies. Our aim is to assess empirically to what extent the strength and
channels of the transmission differ across countries. Finally, we evaluate through
different rolling VAR models whether the degree of credit in the economy and the
level of dollarization may help explain the strength of the response of inflation to
policy rate innovations in these countries.

A large strand of the empirical work on monetary policy considers different
VAR models applied to both advanced and emerging market economies.” This
chapter follows a similar methodology but applies it to a different set of countries,
giving rise to new challenges. We found, for example, a significant price puzzle
when considering the VAR specification of Kim and Roubini (2000). To correct
for this problem, we modified the specification by including a corrected mea-
sure of inflation: we eliminated the foreign component of domestic inflation in
our set of variables in the VAR model. This correction is important because the
strength of the monetary policy transmission should be evaluated considering
only those variables that are under the effective control of the monetary authority.
Since this is clearly not the case for foreign inflation, this source of variability of

Uruguay does not yet have a full-fledged inflation targeting regime, as the country only recently
began transitioning toward this monetary arrangement. This transition took place in early 2005, when
it began to conduct monetary policy with the objective of meeting a pre-announced inflation target.
In addition, after September 2007, Uruguay adopted the policy rate as the main instrument for mon-
etary policy. Previously, monetary policy was essentially run by setting objectives on monetary aggre-
gates to meet their inflation target.

Our selection of countries is to some extent arbitrary. However, our main concern in this chapter is
rather heuristic, and for this reason we decided to consider a number of cases that allow us to under-
stand more thoroughly the monetary transmission mechanism in dollarized and non-dollarized
economies. In this regard, we selected a number of countries in the Latin American region that operate
under an inflation targeting regime with a similar degree of openness, which are dependent to a large
extent on commodity prices and are also exposed to different levels of dollarization. With this objec-
tive in mind, we took three of the most relevant inflation targeting regimes in the region: Chile, Peru,
and Uruguay. The decision to incorporate New Zealand was based on the fact that the country is a
prominent benchmark in terms of running a well-established inflation targeting regime, has a strong
dependence on commodity prices, and is also a small and open economy. This type of benchmarking
helps assess more thoroughly the performance of the selected Latin American countries vis-a-vis key
advanced economies that operate under an inflation targeting regime.

>See, for instance, Kim and Roubini (2000), Peersman and Smets (2001), and Leiderman, Maino, and

Parrado (2006).
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domestic prices should be eliminated from the model. In addition, this chapter
provides a comprehensive assessment of how interest rate shocks are initially
transmitted to the rest of the economy through domestic credit markets, which is
unusual in this literature. Likewise, it also includes an empirical evaluation of the
role of financial deepening in the transmission of monetary policy. In this regard,
we show that the response of inflation to the interest rate shock does not seem to
depend on the degree of development of credit markets. This finding supports the
view that monetary policy can in principle be effective even in the context of rela-
tively low levels of credit in the economy.

We also found that in Chile and New Zealand there is a significant pass-
through from the policy rate to the main interest rates of the economy. Accord-
ingly, a contractionary monetary policy shock reduces inflation and output,
suggesting a strong transmission of monetary policy through the traditional inter-
est rate channel. Conversely, in Peru and Uruguay, the interest rate pass-through is
rather weak, and so is the overall transmission to output and inflation. For the
latter two economies, however, evidence indicates that the exchange rate channel—
rather than the interest rate channel—may play a more substantial role in curbing
inflationary pressures, as indicated by the relatively larger exchange rate pass-
through observed in these two economies. Finally, as indicated previously, the
chapter does not find conclusive evidence regarding the role of financial deepening
in the transmission of monetary policy. However, it is found that as Peru and
Uruguay reduced their levels of dollarization, the effectiveness of the monetary
policy transmission increased somewhat.

KEY STYLIZED FACTS

Chile, New Zealand, Peru, and Uruguay are all small open economies that cur-
rently operate under inflation targeting regimes. All have relatively similar degrees
of trade openness and are important commodity exporters (Figure 8.1). One key
difference is, however, the degree of banking sector dollarization. In Chile and
New Zealand, almost all credit and deposits are denominated in local currency,
whereas in Peru and Uruguay the share of foreign-currency-denominated credit
and deposits is rather large, though on a downward path.®

There are also additional differences regarding the performance of key fun-
damentals in these countries, as indicated in Table 8.1.7 For instance, Uruguay
and Peru had a relatively low variability in both the nominal exchange rate
(NER) against the U.S. dollar and the real effective exchange rate (REER). This
may reflect a “fear of floating” type of behavior, which could result from their
significant degree of dollarization. In addition, Uruguay experienced a higher

¢See Garcfa-Escribano and Sosa (2011) for a discussion of the recent dedollarization trends in Peru
and Uruguay.
’See Appendix 8.1 for details on the variables used in Table 8.1.
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Figure 8.1 Selected Macroeconomic Indicators

Sources: Country authorities; and authors’ calculations.
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TABLE 8.1
Volatility of Selected Variable (Standard deviations of annual changes, percent)

Expected
Inflation Foreign
Pl (12 months Reserves to
REER NER Output Inflation ahead) GDP
m () m () (1 (2) U] (2) M (2) m ()
Chile 6.4 7.6 5.0 17.2 1.0 3.8 1.4 4.1 0.3 1.1 7.1 342
New Zealand 8.0 122 10.1 228 1.1 1.8 0.6 1.0 0.2 0.7 20.2 12.8
Peru 23 29 34 7.3 1.8 4.7 0.9 23 0.3 0.6 15.5 314
Uruguay 6.1 6.9 6.8 14.8 8.2 8.4 1.5 0.8 0.5 0.5 15.8 25.0

Sources: Country authorities; and authors’ calculations.
Note: (1) January 2005 to December 2007; (2) January 2008 to November 2010. CPI = consumer price index; NER = nominal
exchange rate; REER = real effective exchange rate.

degree of output volatility relative to all other countries.® In the case of Peru,
output volatility has been lower than in Uruguay, yet still above that observed
in Chile and New Zealand. Somewhat surprisingly, however, the volatility of
CPI inflation has recently decreased in Uruguay, contrary to the other three
economies, where it has trended upward.” Expected inflation has followed a
similar pattern: in all countries except Uruguay, its volatility increased over time.
Interestingly, the evidence indicates a relatively more active use of foreign ex-
change interventions in these three Latin American countries in recent years.
This contrasts with the case of New Zealand, where the volatility of reserves has
decreased over time.

Although Uruguay’s consumer price index (CPI) inflation has been relatively
more stable, it has also remained at a higher level relative to the other three coun-
tries, particularly during 2010 (Figure 8.2). A similar pattern arises when consid-
ering different measures of core inflation (not shown). Furthermore, actual and
expected inflation have remained systematically in the upper band of (or above)
the target range in Uruguay, whereas in all the other cases, both variables have
hovered around their respective midpoint target ranges. As expected, inflation
expectations have moved in tandem with actual inflation, yet showing a lower
variability. In addition, in all four cases, the policy rate has closely tracked the
inflation rate, suggesting that monetary policy has been active in trying to curb
inflation pressures.

¥The IMF’s 2010 Article IV Staff Report for Uruguay also states that Uruguay’s output volatility tends
to be high relative to a number of selected peer countries.

This trend is partially explained by the evolution of certain prices in Uruguay that are somewhat
controlled by economic authorities, notably transport prices and a number of selected utilities, limit-
ing to some extent the variability of inflation in the country.

"%Policy rates are taken from the website of each central bank, and reflect a target publicly announced
by the central bank on the overnight interbank interest rate of each country.
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Figure 8.2 Actual Inflation, Expected Inflation, Target Bands, andPolicy Rates (Year-over year
percent change)
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Sourgks: Country authorities, and authors’ calculations.

There are, however, important differences in the evolution of the policy rate.'?
The sample considered here is divided into two periods: the first period extends
from September 2003—the introduction of the policy rate as the main monetary
policy instrument in Peru—to August 2007; the second period extends from its
introduction in Uruguay—in September 2007—to the latest available
observation—November 2010. Interestingly, Chile shows the most active use of
monetary policy, measured by the number of policy rate changes observed during
these periods. This contrasts with the case of Uruguay, which had the fewest num-
ber of modifications—although the median change was the largest whenever there
was a change in the policy rate. In addition, as Uruguay has had the highest aver-
age inflation rate, the policy rate has accordingly taken the highest value after its
implementation. These results differ substantially from those of Peru, where evi-
dence suggests a more active use of monetary policy and a lower change in the
policy rate whenever it was modified (Table 8.2). Overall, evidence points to the
absence of a clear pattern in terms of the use of the policy rate across countries
regardless of the level of dollarization and the date on which the inflation targeting
regime was implemented.
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TABLE 8.2
Inflation and Policy Rate (Percent, unless otherwise specified)
CPI
Inflation Policy Rate Policy Rate Changes'
Standard No. of Minimum Maximum Median
Average Average Deviation Times (Basis Points)
September 2003—August 2007
Chile 2.5 37 1.4 29 6 58 15
New Zealand 2.7 6.7 0.9 13 25 25 25
Peru 2.1 35 0.8 10 25 25 25
Uruguay 7.3 n.a. n.a. n.a. n.a. n.a. n.a.
September 2007-November 2010

Chile 3.8 37 29 23 8 261 33
New Zealand 27 4.7 25 9 25 150 50
Peru 3.5 3.8 2.0 19 25 100 25
Uruguay 7.3 74 1.0 8 25 225 100

Sources: Country authorities; and authors’ calculations.
Note: CPI = consumer price index; n.a. = not available.
"Minimum, maximum, and median are based on the absolute value of the policy rate change.

THE INTEREST RATE PASS-THROUGH

Under an inflation targeting regime, the transmission of monetary policy the deci-
sions initially takes place through the modification of the policy rate, which in
turn affects interbank rates on impact. Changes in the latter are then transmitted
to deposit and lending rates, thus affecting the consumption and saving decisions
of individuals and firms, and hence aggregate demand and inflation. Likewise, the
change in the policy rate may affect the overall availability of credit as well as dif-
ferent asset prices that react to short-term interest rates, thereby enhancing the
transmission through the so-called credit and asset price channels. Additionally, as
domestic and foreign interest rates may differ for comparable assets, arbitrage
between them gives rise to nominal exchange rate fluctuations, which in turn af-
fect inflation and economic activity through the so-called exchange rate channel.

As expected, Figure 8.3 shows that in all countries, the policy rate and the
money market (interbank) rate almost completely overlap. The only exception
took place in Uruguay between October 2008 and November 2008, a period
when the central bank explicitly avoided large interventions in a disrupted inter-
bank market as part of a strategy to deal with the global financial turmoil trig-
gered by the collapse of Lehman Brothers. Besides this exception, Figure 8.3
shows that the interest rate pass-through from the policy rate to the interbank rate
tends to be immediate and complete across countries.

Figure 8.3 also shows that the co-movement between the policy rate and the
deposit and lending rates is strong in Chile and New Zealand. This relationship
is somewhat weaker in the cases of Peru and Uruguay, suggesting that the effec-
tiveness of the policy rate in signaling the stance of monetary policy might not be
that strong in these countries.
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Figure 8.3 Local Currency Deposit, Lending, and Policy Rates (Year-over-year percent change)
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To evaluate formally the relationship between these key interest rates, the fol-
lowing simple regression is conducted:

Yir = €+ OiXi + Eips

where for any country 7 and period # y, is the change in either the deposit or the
lending rate, ¢; is a constant, x;, is the change in the money market rate, and g, is
an error term. The short-term effect of a money market rate change on the other
interest rates is thus given by @;. Tables 8.3 and 8.4 summarize the main results
of the estimations.

As visually suggested by Figure 8.3, the overall interest rate pass-through in the
cases of Chile and New Zealand is large. In these two countries, the change in the
policy rate has a sizable and significant effect on both the deposit and lending
rates through changes in the interbank rate. In contrast, for Peru and Uruguay,
the policy rate pass-through tends to be much weaker, suggesting a somewhat
larger impact on the deposit rather than the lending rate.'' The weaker relation-
ship between these interest rates in the cases of Peru and Uruguay is likely to re-
flect differences in the structure, depth, and degree of dollarization of their
financial systems.

"These results should be treated with some caution owing to the relatively short sample period for
the estimation in the case of Uruguay. In any case, the results obtained here are broadly consistent
with other studies that show a low pass-through from the interbank rate to active and passive interest
rates in this country.
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TABLE 8.3
Pass-Through from Money Market Rate to Deposit Rate

Constant(c) Short-Term Pass-Through (&) Cross-Correlation R-Squared Sample

Chile 0.00 0.78* 0.87 0.76  Sept. 1999-Nov. 2010
t-Statistic —-0.08 20.72

New Zealand 0.01 0.67* 0.71 0.50  Apr. 1999-Oct. 2010
t-Statistic 0.70 11.68

Peru -0.01 0.32* 0.75 0.57  Sept.2003-Oct. 2010
t-Statistic -1.49 10.54

Uruguay 0.03 0.20* 0.30 0.91 Sept. 2007-Nov. 2010
t-Statistic 0.71 19.91

Source: Authors’ estimations.
Note: * denotes statistical significance at the 5 percent level.

TABLE 8.4
Pass-Through from Money Market Rate to Lending Rate

Constant ()  Short-Term Pass-Through (o) Cross-Correlation R-Squared Sample

Chile -0.01 0.67* 0.72 0.51  Sept. 1999-Nov. 2010
t-Statistic -0.21 11.88

New Zealand 0.03* 0.62* 0.84 0.70  Apr. 1999-Oct. 2010
t-Statistic 3.18 17.94

Peru —0.03 0.19 0.13 0.02  Sept.2003-Oct. 2010
t-Statistic 0.05 0.16

Uruguay 0.03 0.10* 0.32 0.00 Sept.2007-Oct. 2010
t-Statistic 0.14 2.05

Source: Authors’ estimations.
Note: * denotes statistical significance at the 5 percent level.

EMPIRICAL ANALYSIS OF THE TRANSMISSION
OF MONETARY POLICY

After the initial transmission of the policy rate to the different interest rates of the
economy, the monetary policy change is transmitted through the various channels
discussed previously to the rest of the economy. This section specifically analyzes
how this monetary policy innovation affects inflation and output in each country.
In a nutshell, the effectiveness of monetary policy is assessed, with consideration
given to the way inflation—the primary concern of the central bank—reacts to a
policy-driven increase in the money market rate (a contractionary monetary
policy shock). Since the stance of aggregate demand also determines the evolution
of inflation, the response of output to the same innovation is studied as well.
With this objective in mind, the following VAR model is estimated:

Yi=AL)Y, .+ B(L) X+ U, (8.1)

where A(L) and B(L) are n x n and n x k polynomial matrices in the lag operator
L, respectively, Y; is an 7 x 1 vector of endogenous variables, X; is a # x 1 vector
of exogenous variables, and Uj is an 7 x 1 vector of estimated residuals. X, is in-
cluded to control for those disturbances that are not directly managed by the
monetary authority and may somewhat affect the dynamics of the model. The
benchmark specification takes the following form:
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Y; :[Rz ]P[ ﬂ’-t _ﬂ’-/w:| > (82)

where R, is the money market rate, /P, is the year-over-year change of an index of
economic activity, and 7, — 77’ is a measure of the year-over-year headline inflation
that is effectively under the control of the monetary authority.'* Intuitively, as
these economies are small and open, world headline inflation will have a signifi-
cant effect on their respective inflation rates. To effectively strip domestic infla-
tion of external factors, the gap between domestic and external inflation is
considered. This approach helps eliminate the so-called price puzzle problem
often encountered in the empirical literature (see Sims, 1992). The vector of ex-
ogenous variables is in turn given by:

X, =[ FE wcrr, 1p* ), (8.3)

where FF, is the U.S. federal funds rate, WCPJ, is the year-over-year change of the
world commodity price index, and 7P} is the U.S. industrial production index
gap in logs. In terms of identification, the model uses a standard Cholesky de-
composition, with the variables ordered as in vector ¥,.'* This implies, for in-
stance, that R, is contemporaneously affected only by its own shock, whereas
7, — ¢, being the most endogenous variable, is affected on impact by all structural
innovations of the model.

The estimations consider monthly data, with the sample period tailored to each
particular country. In the case of Chile, the sample starts with the introduction of
the inflation targeting regime in September 1999 and ends in November 2010.
For New Zealand, it starts in April 1999, when the so-called cash rate was set as
the main policy instrument, and ends in September 2010.'* For Peru, the sample
starts in September 2003, the month in which the full-fledged inflation targeting
regime was implemented, and ends in November 2010. Finally, for Uruguay, even
though the inflation targeting regime began to be implemented with the use of the
policy rate as the main instrument only in September 2010, the sample starts in
January 2006 and ends in November 2010. This was done to have a larger sample
to estimate the VAR model to obtain relatively more robust results. The model is
estimated with two lags for all countries, as suggested by standard tests.

Figure 8.4 illustrates that the strength of the transmission of interest rate changes
varies significantly across countries. The figure presents impulse-response (IR) func-
tions for a 100 basis point increase in the money market rate—a contractionary

"2See Appendix 8.1 for details on the different variables used in the VAR model.

"*For robustness, estimations are compared with those obtained from a structural VAR model using
an identification structure similar to that proposed in Kim and Roubini (2000), without showing
major differences in results. In addition, the analysis considered all other possible orders in the Cho-
lesky decomposition. The main conclusions of this section remain unaffected in all these cases.

"In the case of New Zealand, information is mostly available on a quarterly basis. Quarterly data have
been converted to monthly data by taking a linear trend between each pair of consecutive quarters. At
the time of running the estimations, quarterly data were available through the third quarter of 2010.
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Figure 8.4 Impulse-Response Functions for a 100 Basis Point Increase in the Policy Rate (Per-
cent, error bounds at 68 percent confidence)
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Source: Authors’ estimations.
Note: IP = an index of economic activity (see text). All confidence intervals are computed using standard bootstrapping
procedures with 1,000 replications.

monetary policy shock. In New Zealand, there is a significant and persistent con-
traction in the growth rate of output and inflation, in line with intuition. In Chile,
the negative impact on output takes about three months to materialize, yet it tends
to be persistent. In addition, the effect on inflation in Chile is more immediate than
on outpug, and it also tends to be persistent.

The two dollarized economies analyzed here appear to have distinct results. In
Peru and Uruguay, the interest rate hike leads to either a short-term increase in
economic activity for about five months (Peru) or a slightly positive but not
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significant effect (Uruguay). In addition, the effect of the shock on inflation is
either counterintuitive (Peru) or rather insignificant (Uruguay). In fact, the ab-
sence of a contraction in economic activity after the rise in the interest rate may
be related to the existence of balance sheet effects in these economies. That is, the
associated exchange rate appreciation that follows the interest rate hike may lead
to an improvement in the balance sheets of those agents indebted in the foreign
currency, thus generating an indirect positive effect on aggregate demand. This
latter effect may outweigh the contractionary effect initially produced by the
traditional interest rate channel (Figure 8.4).10

To analyze whether the exchange rate channel—rather than the interest rate
channel—is relatively more relevant in Peru and Uruguay, a slightly different ver-
sion of the VAR model is estimated. In this case, the vector of endogenous vari-
ables becomes:

Y=|:neert Pz, Rt:|’, (8.4)

t

where neer, indicates the year-over-year change in the nominal effective exchange
rate (NEER), P, is the year-over-year change in an index of economic activity, 7,
represents the annual CPI inflation rate, and R, is the money market rate, as be-
fore. The rest of the model remains as in the baseline specification.

To explore formally the role of the exchange rate in the monetary transmission,
the IR functions in Figure 8.5 evaluate how a NEER depreciation affects CPI infla-
tion and output. As expected, Peru and Uruguay have the largest exchange rate
pass-through, likely reflecting their high degree of dollarization. For instance, in
Peru a 10 percent depreciation of the NEER raises CPI inflation up to 1.8 percent
five months after the shock. This effect tends to also be persistent. In the case of
Uruguay, CPI inflation tends to increase more quickly, to about 1.2 percent after
three months, and the effect remains positive for a long period of time. These results
contrast with those of Chile and New Zealand, where the NEER depreciation ap-
pears to have a small and short-lived effect on inflation."” There is also a relatively
larger negative effect of the exchange rate depreciation on output in Peru and Uru-
guay, which again appears to be consistent with the presence of adverse balance sheet
effects in these countries. In fact, in the cases of Chile and New Zealand the output

"®Rossini and Vega (2007) point out that the presence of balance sheet effects may explain why eco-
nomic activity seems to expand after the increase in the policy rate in the case of Peru.

"Although inflation patterns in Uruguay and Chile look relatively similar in Figure 8.5, there is a key
important difference worth mentioning. The initial positive response of inflation in Chile vanishes
seven months after the shock and turns negative immediately afterward. This behavior contrasts with
that of Uruguay, where the inflation response to the currency depreciation remains positive about
20 months after the shock. Therefore, the overall exchange rate pass-through, conceived as the response
of inflation to a currency depreciation over the medium term, becomes substantially larger in Uruguay
relative to the case of Chile.
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Figure 8.5 Impulse-Response Functions for a 10 Percent Depreciation in the Nominal Effec-
tive Exchange Rate (NEER; percent, error bounds at 68 percent confidence)
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response is rather limited, suggesting from a different angle the larger effectiveness
of monetary policy in these countries in controlling inflation at a lower output cost.

ROLE OF FINANCIAL FACTORS IN THE
TRANSMISSION OF MONETARY POLICY

The overall strength of the monetary transmission depends on various factors,
with some being specific to each country. This section explores to what extent the
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characteristics of the domestic financial system, notably its depth and degree of
dollarization, may help explain the cross-country differences in the inflation re-
sponse to the interest rate shock discussed previously.

Notice first that with a low degree of financial deepening, the traditional inter-
est rate channel may not be operative, as a low degree of development of domestic
credit markets may impinge on the ability of the monetary authority to control
the flow of credit and thereby aggregate demand. In addition, if capital markets
have only a modest relevance in the country, the strength of the transmission from
asset prices to aggregate demand might be rather scant, thus limiting also the
overall impact of the policy rate change on inflation. If the economy is also dol-
larized, in the sense that a large share of credit to the private sector is denominated
in foreign currency, the monetary transmission may turn out to be even weaker
due to the relatively lower influence of the monetary authority on modifying the
key interest rates that affect foreign currency lending and thereby consumption
and investment.

Table 8.5 presents a number of parameters for each country to evaluate the
differences in the development of their respective financial system. The table il-
lustrates that Uruguay ranks low in terms of credit to the private sector over GDP,
a ratio that is closely followed by that of Peru. Particularly striking is the small size
of the stock market capitalization in Uruguay. Not surprisingly, Uruguay also has
the largest share of international debt issuance over GDP, followed by Peru, re-
flecting the still limited scope for funding in local markets. This trend has recently
started to reverse, in line with the significant dedollarization process experienced
by these two economies. Overall, the evidence suggests that credit markets are
somewhat more developed in Chile and New Zealand, which may help explain
the larger significance of the interest rate channel in these countries.

To formally evaluate whether the development of domestic credit markets may
affect the transmission of monetary policy, we perform a different set of exercises,
considering again our benchmark VAR model. Specifically, we explore whether
the three-month response of inflation to a 100 basis point increase in the money
market rate is affected when the credit-to-output ratio varies across countries.

TABLE 8.5
Financial System Indicators

Stock Market International Debt
Total Deposits' Credit to Private Sector' Capitalization’ Issuance®
Percent of GDP*
Chile 49.5 74.3 154.2 6.3
New Zealand 82.2 142.8 29.3 74
Peru 323 245 67.4 10.2
Uruguay 44.8 209 0.4 219

Sources: Bank for International Settlements (BIS); country authorities; Federacion Iberoamericana de Bolsas; New Zealand
Exchange; and authors’ calculations.

'As of November 2010.

2As of December 2010.

*International debt securities of all issuers (amortizations outstanding) from BIS Securities Statistics (Table 12A) as of
December 2010.

#2010 GDP taken from IMF World Economic Outlook forecasts.
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Regarding the econometric approach, the VAR model is estimated recursively.
That is, for each country, the first window of the sample period is set to three
years (36 observations). The impulse-response function to an interest rate shock
is then calculated to pick the three-month response of inflation to the shock.'®
The process continues, adding one additional observation to the sample each
time. The last (and largest) subsample for each country then coincides with that
of the benchmark VAR model presented in the previous section. Once the three-
month responses of inflation considering all the different subsamples are col-
lected, a scatter plot is constructed including also the ratio of credit to the private
sector over GDP for each country."

Figure 8.6 illustrates that the credit-to-output ratio does not provide conclu-
sive evidence regarding the role of credit in affecting the extent of the monetary
policy transmission. The reason is that a higher credit-to-output ratio should be
associated with a more negative response of inflation to the interest rate shock,
because more developed financial markets should allow for better functioning of
the credit channel and thus of the overall effectiveness of the interest rate shock

Figure 8.6 Credit to Private Sector and Inflation Response to a 100 Basis Point Policy Shock
(Third-period response, percent)
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Source: Authors’ estimations.

"The three-month response of inflation was chosen to account for the delay between the period in
which the policy rate is changed and its final effect on inflation.

YThe credit-to-output ratio of each particular point in the scatter plot coincides with the stock of
credit available at the end of the sample period of the associated rolling VAR.
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in affecting inflation. Whereas results for the case of Chile and New Zealand are
counterintuitive, those of Peru and Uruguay suggest that the effectiveness of
monetary policy in curbing inflation pressures may have increased when more
credit was available. In any case, the absence of conclusive results is in line with
those of Saizar and Chalk (2008). They do not find clear-cut evidence showing a
positive relationship between the credit-to-GDP ratio and the strength of the
transmission of interest rate shocks in a set of developing economies.

A similar recursive VAR exercise is also conducted to assess whether the recent
dedollarization trend in Peru and Uruguay has somewhat strengthened their trans-
mission of monetary policy. With this objective, the three-month response of infla-
tion to the interest rate shock is again analyzed following the steps outlined before.
Additionally, two different measures of dollarization are used to construct the
scatter plots used for each country: local currency credit to the private sector (as
percent of total credit) and local currency deposits (as percent of total deposits).*’

Results suggest that the recent dedollarization process of Peru and Uruguay is
likely to have improved the effectiveness of monetary policy (Figure 8.7). In fact,

Figure 8.7 Credit and Deposits in Domestic Currency and Inflation Response to a 100 Basis
Point Policy Shock (Third-period response, percent)
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?Owing to data availability, we were not able to run the exercise considering only local currency dev
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the figure indicates that the positive response of inflation to the interest rate hike
(that is, the so-called price puzzle) has decreased substantially when the share of
cither credit or deposits in local currency increased, thus suggesting a better
transmission of interest rate shocks in these economies as the process of dedol-
larization strengthened. Notwithstanding these results, for Uruguay, the findings
are still relatively weak, a fact that is likely to be associated with the relatively
shorter sample used in this latter case. A relevant exercise left for further research
is therefore to evaluate whether the robustness of these findings rises as more data
become available.

CONCLUSION

This chapter conducts a comparative study of the interest rate and exchange rate
channelsin two economies thatrun awell-established inflation targeting regime—
Chile and New Zealand—vis-3-vis two economies that operate under relatively
newer inflation targeting regimes and are exposed to a significant degree of dol-
larization—Peru and Uruguay. We found significant differences among these
countries in terms of their respective transmission of monetary policy decisions.
Whereas the traditional interest rate channel appears to operate to a large extent
in Chile and New Zealand, evidence indicates instead that it is the exchange rate
channel that still plays a more substantial role in controlling inflationary pres-
sures in Peru and Uruguay. This result follows from the still limited impact of
the policy rate in controlling inflation in these countries, in combination with
their relatively large and persistent exchange rate pass-through. The latter is in
turn likely to be associated with the substantial dollarization that still prevails in
these economies. Importantly, however, since they have embarked on a signifi-
cant dedollarization process, the relevance of the exchange rate channel is likely
to decrease over time. In fact, the preliminary results presented in this chapter
suggest that the interest rate channel is having a more significant role in their
transmission of monetary policy as they tend to dedollarize their financial
systems. Consequently, other channels of transmission may need to be further
strengthened to curb inflation pressures more effectively over the medium term
in these countries.
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APPENDIX 8.1. SOURCES AND DATA DESCRIPTION
Table A8.1 provides sources, frequency, and samples for the data used in this chapter.

TABLE A8.1

Data Sources

Country Variable Description Sample Frequency Source
Chile CPl inflation Consumer price index Jan-2005 to Nov-2010 Monthly National Bureau of Statistics
Chile Credit to the private  Credit to the private sector in local currency Sep-1999 to Nov-2010 ~ Monthly Central Bank of Chile
sector
Chile Deposit rate Deposit rate Sep-1999 to Nov-2010  Monthly International Financial Statistics database, IMF
Chile Expected inflation Inflation expectations, 12 months ahead Jan-2005 to Nov-2010 Monthly Central Bank of Chile
Chile Foreign reserves Reserve assets Jan-2005 to Nov-2010  Monthly Central Bank of Chile
Chile Lending rate Lending rate Sep-1999 to Nov-2010  Monthly International Financial Statistics database, IMF
Chile Money market rate Average overnight interbank rate Sep-1999 to Nov-2010 ~ Monthly Central Bank of Chile
Chile NER Nominal exchange rate, local currency per U.S. dollar ~ Jan-2005 to Nov-2010 Monthly Central Bank of Chile
Chile Nominal GDP Gross domestic product at current prices 1995-2010 Annually Central Bank of Chile
Chile Openness Export plus imports over GDP 1995-2009 Annually Central Bank of Chile
Chile Output Monthly indicator of economic activity, IMACEC Jan-2005 to Nov-2010 Monthly Central Bank of Chile
Chile Policy rate Monetary policy rate Sep-1999 to Nov-2010 ~ Monthly Central Bank of Chile
Chile REER Real effective exchange rate, index 2005 = 100 Jan-2005 to Sep-2010 Monthly International Financial Statistics database, IMF
Chile NEER Nominal effective exchange rate, index 2005 =100  Jan-2005 to Sep-2011 Monthly International Financial Statistics database, IMF
Chile Target bands Inflation target bands Sep-1999 to Nov-2010  Monthly Central Bank of Chile
New Zealand  CPlinflation Consumer price index Jan-2005 to Nov-2010 Monthly Reserve Bank of New Zealand
New Zealand  Credit to the private  Claims on private sector April-1999 to Nov-2010  Monthly International Financial Statistics database,
sector IMF
New Zealand  Deposit rate Deposit rate April-1999 to Nov-2010  Monthly International Financial Statistics database, IMF
New Zealand  Expected inflation Inflation expectations, 12 months ahead Jan-2005 to Nov-2010 Monthly Reserve Bank of New Zealand
New Zealand  Foreign reserves Total reserves minus gold Jan-2005 to Nov-2010 Monthly International Financial Statistics database, IMF
New Zealand  Lending rate Base lending rate April-1999 to Nov-2010  Monthly International Financial Statistics database, IMF
New Zealand  Money market rate Money market rate April-1999 to Nov-2010  Monthly International Financial Statistics database, IMF
New Zealand ~ NER Nominal exchange rate, local currency per U.S. dollar Jan-2005 to Nov-2010 Monthly International Financial Statistics, IMF
New Zealand ~ Nominal GDP Gross domestic product at current prices 1995-2010 Annually Statistics New Zealand
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New Zealand
New Zealand

New Zealand
New Zealand
New Zealand
New Zealand
Peru
Peru

Peru

Peru

Peru
Peru

Peru

Peru
Peru
Peru
Peru
Peru

Peru
Peru
Peru
Peru
Peru
Peru
Peru

Openness
Output

Policy rate

REER

NEER

Target bands

CPl inflation
Credit in domestic
currency

Credit in foreign
currency

Credit to the private
sector

Deposit rate
Deposits in domestic
currency

Deposits in foreign
currency

Expected inflation
Foreign reserves
Lending rate
Money market rate
NER

Nominal GDP
Openness
Output
Policy rate
REER

NEER

Target bands

Export plus imports over GDP
Gross domestic product at constant prices

Monetary policy rate
Real effective exchange rate, index 2005 = 100

Nominal effective exchange rate, index 2005 = 100

Inflation target bands
Consumer price index
Credit to the private sector in local currency

Total credit in foreign currency
Total credit to the private sector

Average deposit rate in local currency (TIPMN)

Liquidity of the banking system in local currency

minus vault cash
Total deposits in foreign currency

Inflation expectations, 12 months ahead

Net international reserves

Average lending rate in local currency (TAMN)
Interbank rate

Nominal exchange rate, local currency per U.S.
dollar

Gross domestic product at current prices
Export plus imports over GDP

Gross domestic product at constant prices
Monetary policy rate

Real effective exchange rate, index 2005 = 100

Nominal effective exchange rate, index 2005 = 100

Inflation target bands

1995-2009
Jan-2005 to Sep-2010

April-1999 to Nov-2010
Jan-2005 to Sep-2010
Jan-2005 to Sep-2010
April-1999 to Nov-2010
Jan-2005 to Nov-2010
Sep-2003 to Nov-2010

1995-2009
Sep-2003 to Nov-2010

Sep-2003 to Nov-2010
Sep-2003 to Nov-2010

1995-2009

Jan-2005 to Nov-2010
Jan-2005 to Nov-2010
Sep-2003 to Nov-2010
Sep-2003 to Nov-2010
Jan-2005 to Nov-2010

1995-2010

1995-2009

Jan-2005 to Nov-2010
Sep-2003 to Nov-2010
Jan-2005 to Sep-2010
Jan-2005 to Sep-2010
Sep-2003 to Nov-2010

Annually
Quarterly
converted to
monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly

Annually
Monthly

Monthly
Monthly

Annually

Monthly
Monthly
Monthly
Monthly
Monthly

Annually
Annually
Monthly
Monthly
Monthly
Monthly
Monthly

Statistics New Zealand
Statistics New Zealand

Reserve Bank of New Zealand

International Financial Statistics database, IMF
International Financial Statistics database, IMF
Reserve Bank of New Zealand

National Bureau of Statistics

Central Bank of Peru

Central Bank of Peru

Central Bank of Peru

Central Bank of Peru
Central Bank of Peru

Central Bank of Peru

Central Bank of Peru
Central Bank of Peru
Central Bank of Peru and IMF
Central Bank of Peru
Central Bank of Peru

Central Bank of Peru
Central Bank of Peru
Central Bank of Peru
Central Bank of Peru
International Financial Statistics database, IMF
International Financial Statistics database, IMF
Central Bank of Peru

(Continued)
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TABLE A8.1

(Continued)

Data Sources

Country Variable Description Sample Frequency Source
Peru Total credit Total credit 1995-2009 Annually Central Bank of Peru
Peru Total deposits Total deposits 1995-2009 Annually Central Bank of Peru
Uruguay CPl inflation Consumer price index Jan-2005 to Nov-2010 Monthly National Bureau of Statistics
Uruguay Credit in domestic Credit to the private sector in local currency Jan-2006 to Nov-2010 Monthly Central Bank of Uruguay

currency
Uruguay Credit in foreign Total credit in foreign currency 1995-2009 Annually Central Bank of Uruguay

currency
Uruguay Credit to the private  Total credit to the private sector Jan-2006 to Nov-2010 Monthly Central Bank of Uruguay

sector
Uruguay Deposit rate Deposit rate in local currency Sep-2007 to Nov-2010  Monthly Central Bank of Uruguay
Uruguay Deposits in domestic  Total deposits in local currency Jan-2006 to Nov-2010 Monthly Central Bank of Uruguay

currency
Uruguay Deposits in foreign Total deposits in foreign currency 1995-2009 Annually Central Bank of Uruguay

currency
Uruguay Expected inflation Inflation expectations, 12 months ahead Jan-2005 to Nov-2010 Monthly Central Bank of Uruguay
Uruguay Foreign reserves Reserve assets Jan-2005 to Nov-2010 Monthly Central Bank of Uruguay
Uruguay Lending rate Lending rate (ordinary) Sep-2007 to Nov-2010 ~ Monthly International Financial Statistics database, IMF
Uruguay Money market rate Interbank overnight rate (call) Sep-2007 to Nov-2010  Monthly Central Bank of Uruguay
Uruguay NER Nominal exchange rate, local currency per U.S. dollar  Jan-2005 to Nov-2010 Monthly National Bureau of Statistics
Uruguay Nominal GDP Gross domestic product at current prices 1995-2010 Annually Central Bank of Uruguay
Uruguay Openness Export plus imports over GDP 1995-2009 Annually Central Bank of Uruguay
Uruguay Output Industrial production index volume (excludes Jan-2006 to Nov-2010 Monthly National Bureau of Statistics

refinery)

Uruguay Policy rate Monetary policy rate Sep-2007 to Nov-2010  Monthly Central Bank of Uruguay
Uruguay REER Real effective exchange rate, index 2005 = 100 Jan-2005 to Sep-2010 Monthly International Financial Statistics database, IMF
Uruguay NEER Nominal effective exchange rate, index 2005 =100 Jan-2005 to Sep-2010 Monthly International Financial Statistics database, IMF
Uruguay Target bands Inflation target bands Sep-2007 to Nov-2010 ~ Monthly Central Bank of Uruguay
Uruguay Total credit Total credit 1995-2009 Annually Central Bank of Uruguay
Uruguay Total deposits Total deposits 1995-2009 Annually Central Bank of Uruguay

Source: Authors’ co

mpilation.
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