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Abstract’

Openness to trade is one factor that has been identified as determining whether a
country is prone to sudden stops in capital inflows, crashes in currencies, or
severe recessions. Some believe that openness raises vulnerability to foreign
shocks, while others believe that it makes adjustment to crises less painful.
Several authors have offered empirical evidence that having a large tradable
sector reduces the contraction necessary to adjust to a given cut-off in funding.
This would help explain lower vulnerability to crises in Asia than in Latin
America. Such studies may, however, be subject to the problem that trade is
endogenous. Using the gravity instrument for trade openness, which is
constructed from geographical determinants of bilateral trade, this paper finds that
openness indeed makes countries less vulnerable, both to severe sudden stops and
currency crashes, and that the relationship is even stronger when correcting for
the endogeneity of trade.
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1. Introduction

A “sudden stop”—an abrupt cut-off in capital inflows—entails a resource transfer to creditor
countries from the debtor country. Often it also entails a financial or currency crisis in the latter,
accompanied by a sharp fall in output.! Broadly speaking, there are two opposing views on the
relationship between a country’s openness to trade and whether it is prone to these external
crises. The first view is that trade openness makes a country more vulnerable to crises, as a
country highly integrated into world markets is more exposed to shocks coming from abroad.
The second view is that countries that are open to international trade are less vulnerable to
shocks originating in foreign markets. If the ratio of trade to GDP is structurally high, it is easier
to adjust to a cut-off in international financing of a given magnitude. This paper tests the
relationship between trade openness and vulnerability to sudden stops to help choose between
the two hypotheses. Such tests have been performed before, but without fully taking into account
the possible endogeneity of trade. Our incremental contribution here is to use the gravity
instrument for trade openness—which aggregates geographically-determined bilateral trade
across a country’s partners—to correct for the possible endogeneity of trade.

The view that openness makes countries more vulnerable to crises comes in a number of
forms. One variant is that a weakening in a country’s export markets is sometimes the trigger for
a sudden stop in capital flows, so that a high-trade country is more vulnerable. Another variant
notes that sudden stops in finance often extend to a loss in trade credit—especially for imports,
but sometimes also even for exports—and that the resulting shrinkage in trade is more painful if
trade represents a larger share of the economy. A third variant says that openness to trade in
practice goes hand in hand with openness to financial flows because, for example, much trade
involves multinational corporations, who in turn need to be able to move money across national
borders; or because it is harder to enforce capital controls if trade is free.> In the limiting case, a
country that is in autarky with respect to trade must have a net capital account of zero due to the
balance of payments constraint. Regardless of the specific reasoning, the notion that

globalization leads to crises is a generalization that appeals to many.

' The expression “Sudden Stops” was first used by Dornbusch, Goldfajn and Valdés (1995) and has since become
increasingly popular. The first analytic approach to the problem of sudden stops is Calvo (1998).
? Aizenman (2003), and Aizenman and Noy (2004).



The view that openness to trade makes countries less vulnerable also comes with a
number of different specific mechanisms that have been proposed. Rose (2005) argues that the
threatened penalty of lost trade is precisely the answer to the riddle “why do countries so seldom
default on their international debts?” and offers empirical evidence that strong trade links are
correlated with low default probabilities.’ International investors will be less likely to pull out of
a country with a high trade/GDP ratio, because they know the country is less likely to default. A
higher ratio of trade is a form of “giving hostages” that makes a cut-off of lending less likely. In
an early contribution, Sachs (1985) suggested that Asian countries had been less vulnerable to
debt crises than Latin American countries in the early 1980s—despite similar debt/GDP ratios—
because they had higher export/GDP ratios, which enabled them to accommodate the shocks
better.

Consider first a country that faces a given cut-off in financing and must adjust without
nominal or real exchange rate flexibility. The adjustment must then come through a reduction in
spending. To achieve a $1 billion improvement in the trade balance, the contraction has to be
$(1/m) billion, where m is defined as the marginal propensity to import (in a Keynesian model)
or the share of spending that falls on tradable goods (in a tradable/nontradable model). The lower
m, the more painful the adjustment. Whether output itself falls depends, of course, primarily on
whether wages and prices are flexible. But even in a full-employment world, sharp reductions in
consumption are painful.

Consider, second, a country that does have the option of nominal and real exchange rate
flexibility. In traditional textbook models, if the adjustment is achieved in part through nominal
and real depreciation, rather than exclusively through expenditure reduction, the country can
accommodate the tougher new financing constraint without necessarily suffering a recession.
This is true even if a relatively large devaluation is required to generate the necessary
improvement in the trade balance. But since the emerging market crises of 1994-1998,
economists have increasingly emphasized the contractionary effects of devaluation, particularly
via the balance sheet effect: if the country’s debts are denominated in foreign currency, the
balance sheets of the indebted banks and corporations are hit in proportion to the devaluation. If

the economy is starting from a high ratio of trade to GDP the necessary devaluation need not be

’ Rose’s argument has been contested. Martinez and Sandleris (2006) argue that in the aftermath of defaults, there
seems to be no evidence of a larger decline in bilateral trade with creditor countries affected by the default. This



large, and therefore the adverse balance sheet effect need not be large. But if the economy is not
very open to trade to begin with, the necessary devaluation, and the resulting balance sheet
impact and recession, will all be large. Again we arrive at the result that whether the necessary
adjustment will be large and painful depends inversely on openness. The balance sheet version of
the openness story is modeled formally by Calvo, Izquierdo and Talvi (2003) and Cavallo
(2006). Both have in mind the example of Argentina, which has traditionally had a low ratio of
trade to GDP and has suffered some of the worst sudden stops.*

In a recent contribution, Martin and Rey (2006) show in the setting of a general
equilibrium model, that when emerging markets start opening their financial account but are
closed to trade in goods, they are more prone to financial crises because profits and dividends are
very dependent on volatile domestic demand. Therefore a policy implication of the model is that
trade openness reduces vulnerability to financial crises.

Despite the specific mechanisms, the hypothesis that openness to trade reduces a
country’s vulnerability to sudden stops transcends any one formal model, causal link, or country
example. The same is true of the hypothesis that trade openness raises a country’s vulnerability.
These opposing views suggest that the relationship between openness to trade and probability of
sudden stops is an empirical question. This paper seeks to choose empirically between the two
competing hypotheses.

What do we mean by “vulnerability to sudden stops?” A long taxonomy of definitions of
financial crises has developed in the literature in recent years (see Appendix A.3). Here we focus
on two popular definitions: our first criterion will be a probit model measuring the probability of
a sudden reduction in the magnitude of net capital inflows, following closely the definition of
Calvo, Izquierdo and Mejia (2003). We also look at the definition of crisis episodes in Frankel
and Rose (1996) and Frankel and Wei (2004), which is based on the exchange market pressure
variable defined as percentage currency depreciation plus percentage loss in foreign exchange
reserves. In addition to looking at the probability of a sudden stop or currency crisis, we also

examine the subsequent output loss and its magnitude.

would imply that the declines in trade are not due to punishments imposed by these creditor countries.

* Even though there is empirical evidence that openness to trade ameliorates the negative effects of sudden stops that
occur (see Guidotti, Sturzenegger and Villar, 2004, and Edwards, 2004a, there is a priori no reason why it should
also affect the ex ante probability of a crisis. One possibility is that in a country where sudden stops are associated
with large recessions, they are more likely to occur, because the country will default to avoid a recession, as stated in



We are not the first to test the relationship between trade openness and vulnerability to
some form of financial crises. Edwards (2004a) is among the empirical papers that find that
openness to trade is associated with fewer sudden stops. On the other hand, Milesi-Ferretti and
Razin (1998, 2000) find conflicting evidence in their analysis of current account reversals and
currency crises.’

These papers measure trade openness using the trade/GDP ratio. But a critic might argue
that the trade/GDP ratio is endogenous. One way in which trade openness could be endogenous
is via income: richer countries tend to liberalize trade barriers—in part because their mode of
public finance shifts from tariff revenue to income or value added taxes. A second way is that
trade liberalization could be part of a more general reform strategy driven by a pro-globalization
philosophy or “Washington Consensus” forces. Other aspects of such a reform program, such as
privatization, financial liberalization, or macroeconomic stabilization might affect the probability
of crises, and yet an OLS regression analysis might inappropriately attribute the effect to trade. A
third way that trade openness could be endogenous is that experience with crises—the
dependent variable—may itself cause liberalization, via an IMF program. Or it might have the
opposite effect, if a country’s response to a crash is disenchantment with globalization and the
Washington Consensus. A fourth way in which trade openness could be endogenous is through
the feedbacks between trade and financial openness. Aizenman (2003) shows in the setting of a
simple model how more commercial openness increases the effective cost of enforcing financial
repression, rendering financial openness a by-product of greater trade integration. Similarly, one
could potentially think of a reverse causality process whereby, for example, greater financial
openness may reduce the cost of trade credit and encourage FDI, and both adjustments may
facilitate more commercial trade.’

How can the endogeneity of trade be addressed? We use gravity estimates to construct an
instrumental variable for trade openness. This methodology was developed by Frankel and

Romer (1999) in the context of the effect of trade on growth and was later applied to a variety of

Cavallo (2006). The opposite relationship, however, is also possible. Dooley (2000) has suggested that when crises
lead to recessions, countries are more likely to take care to avoid them, and so sudden stops are less likely.

5 Along with current account balance, terms of trade, world interest rates and other variables. Easterly, Islam and
Stiglitz (2001) find that trade openness raises output volatility.

® Aizenman and Noy (2004) empirically investigate the presence of two-way feedbacks between financial and trade
Integration.



settings in which trade and some other variable could potentially be jointly determined.’
Basically, it consists of aggregating up across a country’s partners the prediction of a gravity
equation that explains trade with distance, population, language, land-border, land-area, and
landlocked status. Gravity estimates are a good instrumental variable because they are based on
geographical variables which are plausibly exogenous and yet, when aggregated across all
bilateral trading partners, are highly correlated with a country’s overall trade.

We use capital account (also known as financial account) and current account data for all
countries in the world with data available from the IMF International Financial Statistics (IFS) to
identify statistically sudden stops in capital flows. The data set covers 141 countries in total for
the period 1970-2002. Using instrumental variables techniques and controls for other plausible
determinants of external crises, we show that (lack of) trade openness is indeed a powerful
predictor of these events: moving from Argentina’s current trade share (approximately 20
percent of GDP) to Australia’s average trade share (approximately 30 percent of GDP), reduces
the probability of a sudden stop at least 1 percentage point. Given that sudden stops are low-
probability events, this is equivalent to approximately 40 percent of the unconditional probability
of a crisis. Some may find this result counterintuitive: trade protectionism does not “shield”
countries from the volatility of world markets, as proponents might hope. On the contrary, less
trade openness leads to greater vulnerability to sudden stops and currency crises.

The paper is organized as follows. In the next section we elaborate on the empirical
strategy and discuss the estimation method. Next, we present standard probit results using
sudden stop episodes as the dependent variable and confirm the negative correlation between
trade openness and the probability of sudden stops that has already been noted in the literature.
We then present instrumental variable probit results to show that the direction of causality goes
from trade openness to reduced vulnerability to sudden stops. Next, we repeat the exercise using
the Frankel and Rose (1996) definition of crisis episodes and confirm the previous results. We
perform several robustness checks, including using alternative dependent variables. Among
these are several measures of composite output loss in the aftermath of sudden stops. We find
evidence that openness to trade effectively reduces the output cost of crises that occur. Finally,

we discuss results and conclude.

7 For example, Frankel and Rose (2002) shows that currency unions may raise output, via trade. For a survey of the
gravity model in general, and applications and extensions, see Chapters 4 and 6 of Frankel (1997).



2. Empirical Strategy

We begin by testing whether countries that trade more are (all else equal) more or less prone to
sudden stops in capital flows. We estimate variants of the following equation:
SSi¢=c + ¢(Trade Openness)it.; + ®Z + it (1)
where
e SS;itakes a value of 1 if a sudden stop hits country i at year t and 0 otherwise,
and

e Zisaset of lagged regressors included for robustness check purposes.

Let us begin with the dependent variable. In order to construct SS;;, we follow the Calvo,
Izquierdo and Mejia (2003) criteria for a sudden cut in foreign capital inflows (i.e., worsening of
the financial account surplus, FA) that is not the consequence of a positive shock (namely a trade
shock). Using a dataset containing annual observations for all the countries in the world with
available data in the IMF International Financial Statistics database (IFS) for the period 1970-
2002, we compute sudden stop episodes as a reduction in the CA deficit during the same year as
a reduction in FA surplus. To guarantee that this reduction in the CA deficit is not the result of a
boom—rising export,s imports and income—the episode has to be disruptive, i.e., accompanied
by a simultaneous reduction in real output or international reserves. In other words, a sudden
stop occurs during the year in which there is a noticeable reduction in the current account deficit
that is accompanied by a recessionary reduction in foreign capital inflows.* Based on alternative
definitions of what is “noticeable” and “disruptive,” we compute five classifications of sudden
stops to be used as robustness checks for the results.

The preferred definition is SS1. This algorithm classifies as a sudden stop a situation in
which at a year t, the financial account surplus of country i (prevailing at year t-1) falls at least
two standard deviations below the sample mean for that country; the current account deficit falls
by any amount either in t or in t+1; and GDP per capita falls by any amount either in t or in t+1.”

The overall global pattern of sudden stops under this criterion is summarized in Figure 1.

¥ Technical details are left to the Data Appendix.



Figure 1. Sudden Stop 1
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Source: Author’s calculations.

The total number of episodes captured using this methodology is 86, which is 2.4 percent
of total available country/year observations in the dataset.” As Figure 1 shows, these events take
place around well-known crises periods: the early 198’s debt crises in Latin America; the 1992-
1993 European Monetary System crises; the 1997-1998 Asian crises; and the new wave of crises
in developing countries in the late 1990s and 2001. In terms of regional distribution, 16 percent
of all sudden stops occurred in the Asia-Pacific region; 13 percent in Europe; 33 percent in Latin
America; 15 percent in the Middle East; 21 percent in Africa; and 1 percent each in South Asia
and North America. Alternative definitions show similar patterns of temporal/spatial distribution
(graphs available in Appendix A.5).

On the regressors’ side of the equation, trade openness is typically measured as a
country’s ratio of total trade to GDP—(X + M / Y). All these data are readily available from the
IFS and the World Development Indicators CD-ROM (WDI) for almost all countries. But, as

? The complete list of crisis episodes per country, plus data availability, is in Table A.1. in Appendix A.1.

10



argued in the introduction, the problem of using this measure of trade openness is that it might be
correlated with other unobserved country characteristics, creating identification problems and
potentially biased estimators. The contribution we seek to make to the literature is to avoid these
problems by using instrumental variables regression techniques. We instrument trade openness
by the predicted ratio of trade to GDP based on gravity equations. In its most basic form, the
gravity equation captures the intuitive notion that bilateral trade flows are proportional to the
product of each country GDP level, and inversely related to the distance between them.
Therefore, the “predicted” trade to GDP ratio can be computed from data on countries’
geographic characteristics, bilateral trade flows, and GDP. The gravity model has become
popular, and there are some very extensive databases that can be used for these computations.
We used the dataset at Andrew Rose’s webpage,'” which is perhaps the most complete one
available and has been widely used for empirical research. Details on the methodology are left
to the Appendix. The important point is that, to the extent that the “predicted” trade to GDP ratio
is highly correlated with the actual trade to GDP ratio," it is a good instrument, because it is less
likely that geography is related to economic outcomes through any channel other than trade. In
other words, geography is quite plausibly exogenous.'
As for the control variables, Z is a set of lagged regressors included for robustness check
purposes and to minimize potential omitted variable bias. These are the following:
= Liability Dollarization. This variable introduces “balance sheet” effects into the
empirical model. According to the emerging markets crises literature,”” the mismatch
between the currency denomination of assets and liabilities in the private and public
balance sheets of these countries increases the output costs of external shocks that trigger
real exchange rate depreciations, such as sudden stops in capital flows. Indeed, some sort

of “balance sheet” mismatch is required to explain why real depreciations are

' http://faculty.haas.berkeley.edu/arose/RecRes.htm. The data set consists of 41,678 bilateral trade observations
spanning six different years (1970, 1975, 1980, 1985, 1990, and 1995). All 186 countries, dependencies, territories,
overseas departments, colonies, and so forth for which the United Nations Statistical Office collects international
trade data are included in the data set. The trade data are taken from the World Trade Database, a consistent
recompilation of the U.N. trade data presented in Feenstra, Lipsey, and Bowen (1997), augmented with data from
the UN International Trade Statistics Yearbook. This data set is estimated to cover at least 98 percent of all trade.

" The actual correlation between the variable “trade openness” and the instrument used in this paper is 0.52.

12 To the best of our knowledge, the only other paper that addressed the problem of endogeneity explicitly is Calvo,
Izquierdo and Mejia (2003). They use instruments in a probit context along the lines suggested by Rivers and Vuong
(1999).

13 See, for example, Krugman (1999).
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contractionary in some countries, because in a world without these imperfections or
some other explanation, real depreciations should be expansionary.'* The impact of this
variable on the probability of a crisis is a priori ambiguous:" there is no reason why
something (i.e., liability dollarization) that makes the consequences of a crisis worst (i.e,
more recessionary) should also necessarily make them more likely. Indeed, the effect
could go the other way.' Since we cannot assume ex ante that there is no effect, we
include it in some of the specifications. We use two alternative measures of “liability
dollarization”: (i) One is the ratio of foreign liabilities of the financial sector to money
(IFS line 26C/Line 34). This is not a direct measure of the extent to which a country’s
balance sheets present a mismatch in the currency denomination of assets and liabilities.
Nevertheless this variable has been used in the literature as a proxy,'” primarily because
it is available for almost all countries since 1970 and because it should be correlated to
actual balance sheet mismatches. (ii) Our alternative proxy is a measure of deposit
dollarization from Arteta (2005a and 2005b). This is “Dollar Deposits / Total Deposits”
in the financial system. Intuitively, countries with a high percentage of deposit
dollarization, but whose domestic currency is not the U.S. dollar, are (most likely)
countries whose public and private sectors tend to borrow heavily in a currency different
from their own. In Arteta’s database, data on the aggregate volume of foreign-currency-
denominated (“dollar”) deposits of residents are available for 92 developing and
transition economies. The time span varies across countries, with some having data from
as early as 1975 and some having data only from about 1995 onwards.

Foreign Debt /GDP is included to control for the level of de-facto financial openness.
Without debt to service, there are no sudden stops to worry about. Data for “Foreign

Debt/GDP” comes from IFS."

' See Céspedes et al. (2003) for a thorough discussion.
1% Calvo, Izquierdo and Talvi (2003) argue that “domestic liability dollarization” increases the probability of sudden

1 Cavallo (2006) builds a model where things that make the consequences of a crisis worst increase the probability
that a bad shock (i.e., tight global liquidity) leads to a full-fledged crisis. On the other hand, in the spirit of Dooley
(2000), one could expect countries that have higher dollarization ratios to do more to protect themselves against the
crises because they are aware of the extent of the potential losses.

'"E.g., Alesina and Wagner (2003) and Guidotti, Sturzenegger and Villar (2003).

' Foreign debt is line 89a in the IFS dataset.
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CA/GDP is “Current Account Balance/GDP.” It controls for the “quantity” of the
resource transfer required in the aftermath of a sudden stop in inflows. It is expected that,
with other things equal, countries with larger current account deficits ex ante will have a
higher probability of experiencing a crisis.

The log of Reserves in months of imports is included because foreign exchange reserves
could be used as self-insurance against sudden stops, making crises less likely.

The log of GDP per capita is included to control for the stage of economic development.
FDI /GDP is included because it is conceivable that stability of FDI flows could reduce
the likelihood of sudden stops. But the reverse effect is also possible: Guimaraes and
Morris (2003) develop a model where foreign direct investment (illiquid investments in
the target currency) make crises more likely.

Institutional quality is included to determine whether “trade openness,” instrumented or
uninstrumented, is incorrectly appropriating effects on sudden stops that really go
through institutions.

The ratio of short term debt to total debt controls for the effect of the term structure of
the debt in the likelihood of a crisis.

Index of exchange rate rigidity, the final variable, is a measure of nominal exchange rate
rigidity that is included to test whether monetary policy affects the probability of sudden

stops.

Most of these variables come from WDI CD-ROM, with the exception of the

“institutional quality” data, which come from Kaufmann, Kraay and Zoido Lobaton (2002) and

the Marshall and Jaggers (2002) Polity IV Project, and data on “index of exchange rate rigidity,”

which come from Levy Yeyati and Sturzenegger (2003) and are based on their “de facto”

exchange rate classification.

We first present results without instrumental variables in order to confirm the existence

of a negative correlation between sudden stops and trade openness. Our specification is Probit.

Then, we present the results based on instrumental variables for Probit (IV probit). We report

fixed-effects results only for ordinary probit regressions because the instrument used in the IV

regressions has, by construction, almost no time series variation. While this is not a serious

limitation, because most of the variation in trade openness is across countries, not over time, the

13



problem is that without country fixed effects we cannot be sure that the estimated coefficient is
not biased due to some omitted variable.” To minimize this problem, we include controls in all
the regressions for various possible determinants of sudden stops. Reassuringly, the results we
obtain are consistent across all the alternative specifications, suggesting that omitted variable
bias is not driving our results. But even at the risk of some persistent omitted variable bias, the
methodology used here is at least properly controlling for endogeneity so that reverse causality
cannot be blamed for the estimated effect of trade openness on the probability of sudden stops.
Summary statistics for all the variables are found in Appendix A.4.

We then run similar regressions where the dependent variable is currency crises, from the
Frankel-Rose (1996) and Frankel-Wei (2004) definition, instead of the sudden stop measure.”
They define crisis episodes based on the foreign market pressure index. This index is defined as
the percentage fall in reserves plus the percentage fall in the foreign exchange value of the
currency. The idea is that this index measures the fall in demand for the country’s currency
(which is conceivably another form of sudden stops); it is then up to the monetary authorities to
determine whether to accommodate, by letting the money supply fall, or to depreciate. To avoid
treating every year of a multi-year high-inflation period as a separate crisis, the approach
followed by the authors requires that the increase in exchange market pressure represent an
acceleration of at least an additional 10 percent over the preceding period to be considered a
crisis episode; and they also adopt an exclusion window of three years. The total number of
episodes captured using this methodology is 419, which is 13 percent of total available
country/year observations in the dataset. This means that the alternative way of computing crisis
episodes is much more comprehensive than the sudden stop criterion. The overall global pattern

of cr