This PDF is a selection from a published volume from the
National Bureau of Economic Research

VVolume Title: Capital Controls and Capital Flows in Emerging
Economies: Policies, Practices and Consequences

Volume Author/Editor: Sebastian Edwards, editor

Volume Publisher: University of Chicago Press

Volume ISBN: 0-226-18497-8

VVolume URL.: http://www.nber.org/books/edwa06-1
Conference Date: December 16-18, 2004

Publication Date: May 2007

Title: Currency Mismatches, Debt Intolerance, and the Original
Sin: Why They Are Not the Same and Why It Matters

Author: Barry Eichengreen, Ricardo Hausmann, Ugo Panizza

URL.: http://www.nber.org/chapters/c0150



Currency Mismatches, Debt
Intolerance, and Original Sin
Why They Are Not the Same
and Why It Matters

Barry Eichengreen, Ricardo Hausmann, and
Ugo Panizza

3.1 Introduction

Recent years have seen the development of a large literature on balance
sheet factors in financial crises.! The balance sheet approach focuses on the
impact of disturbances on the assets, liabilities, and net worth of house-
holds, firms, government, and the economy as a whole and on the implica-
tions for growth and stability. Some studies focus on the net worth effects
of shocks to the exchange rate in the presence of foreign currency—denom-
inated liabilities. Others look at liquidity or interest rate shocks when the
tenor of a bank, firm, or country’s liabilities is shorter than the tenor of its
assets. In some studies the propagation mechanism is the impact on con-
sumption and investment of the change in net worth of households and
nonfinancial firms. In others it is the impact on the liquidity and solvency
of financial institutions and markets and hence on confidence in the finan-
cial system. In still others it is the impact on the sustainability of the public
debt.

Recent contributions also differ in their assumptions about the distor-
tion giving rise to these fragilities. Our own work focuses on problems with
the structure of global financial markets that result in the inability of econ-

Barry Eichengreen is the George C. Pardee and Helen N. Pardee Professor of Economics
and Political Science at the University of California, Berkeley, and a research associate of the
National Bureau of Economic Research (NBER). Ricardo Hausmann is director of the Cen-
ter for International Development and professor of the practice of economic development at
the Kennedy School of Government, Harvard University. Ugo Panizza is a senior economist
in the research department at the Inter-American Development Bank.

We are grateful to our conference discussant, Joshua Aizenman, for helpful comments.

1. See, for example, Krugman (1999), Razin and Sadka (1999), Aghion, Bacchetta, and
Banerjee (2000), Céspedes, Chang, and Velasco (2002), and Jeanne (2002).
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omies to borrow abroad in their own currencies.”> Others focus on policy
failures as a result of which governments fail to limit foreign currency and
short-maturity borrowing to socially desirable levels and/or fail to insure
adequately against its potentially destabilizing consequences.?

Hence, while all of these studies are concerned in a broad sense with
open-economy balance sheet effects, the issues on which they focus are not
the same. These different emphases lead to different perspectives on re-
search and policy.

In section 3.2 we introduce several concepts that are widely used in the
literature, describe how they differ, and explain why these differences mat-
ter. We distinguish between currency mismatches (differences in the cur-
rencies in which assets and liabilities are denominated), debt intolerance
(the inability of emerging markets to manage levels of debt that are man-
ageable for advanced industrial countries), and original sin (the difficulty
emerging markets face when attempting to borrow abroad in their own cur-
rencies). We emphasize that the phenomena denoted by these terms are
analytically distinct.

In section 3.3 we show that these distinctions matter empirically as well
as conceptually. We analyze the impact of balance sheet variables on the
volatility of output, the volatility of capital flows, the management of ex-
change rates, and creditworthiness of countries. We show that it is impor-
tant when considering the behavior of such variables to clearly distinguish
original sin, debt intolerance, and currency mismatches. Section 3.4 ad-
dresses a number of additional debates that have arisen in this context, af-
ter which section 3.5 summarizes our conclusions.

3.2 Currency Mismatches, Debt Intolerance,
and Original Sin Are Not the Same

Three terms that are prevalent in this literature—currency mismatches,
debt intolerance, and original sin—in fact refer to quite different phenom-
ena.

3.2.1 Original Sin

Eichengreen, Hausmann, and Panizza (2005b) define original sin as the
inability of a country to borrow abroad in its own currency.* This focus on ex-

2. See Eichengreen and Hausmann (1999) and Eichengreen, Hausmann, and Panizza
(2005b).

3. See, for example, Goldstein and Turner (2004) and Reinhart, Rogoff, and Savastano
(2003).

4. In earlier work, Eichengreen and Hausmann (1999) used the term to refer to both the
difficulty that countries experience when attempting to borrow abroad in their own curren-
cies and the difficulty they face when attempting to borrow at home at long maturities. In sub-
sequent work we came to conclude that the first of these two problems is particularly difficult.
While it is not easy to develop domestic bond markets—something that is the sine qua non of
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ternal borrowing is motivated by the observation that, in the absence of
other distortions, world welfare would be enhanced if capital flowed from
capital-rich advanced countries to their more capital-poor emerging mar-
ket counterparts. It would be further enhanced if countries could use the
current account and the capital flows needed to finance it to stabilize the
domestic economy when faced with shocks.’

One possible explanation for the failure of more capital to flow from rich
to poor countries and the difficulty experienced by the latter in using the
capital account to smooth consumption is their inability to borrow abroad
in their own currencies. If a country’s external debt is denominated in for-
eign currency, then real exchange rate depreciation, by reducing the pur-
chasing power of domestic output over foreign claims, will make it more
difficult to service that debt. Knowing that shocks affecting the real ex-
change rate can disrupt the country’s ability to service its debt, foreigners
may be rendered less willing to lend. And since the real exchange rate tends
to strengthen in good times and weaken in bad times, foreign currency debt
will be harder to service in bad times, reducing willingness to lend and
thereby accentuating the procyclical nature of capital flows.

Aware of these dangers, a government may use macroeconomic and reg-
ulatory policies to limit foreign borrowing. But then capital still will not
flow from capital-rich to capital-poor countries, nor will countries be able
to cushion the effect of shocks through international borrowing. The gov-
ernment may accumulate foreign reserves to be used to intervene in the for-
eign exchange market in order to prevent the currency from moving and/or
to enable it to act as debt servicer of last resort. But in this case, the coun-
try’s gross foreign currency liabilities, accumulated by borrowing abroad,
are matched by gross foreign currency assets that the government holds in
the form of international reserves. If reserves equal gross foreign borrow-
ing, then there will again be no capital transfer from capital-rich to capital-
poor economies.

In part, debate on these questions revolves around the validity of the
premise that other distortions are absent or at least that they are not the

facilitating the efforts of firms and governments to borrow at home at long maturities—a
growing number of countries are showing an ability to do so. Chile, Hungary, India, and Thai-
land, among other countries, are able to borrow on domestic markets at fixed rates without
indexing their bonds to the exchange rate, as documented in section 3.4. But these same coun-
tries are making less progress in developing the ability to borrow abroad in their own curren-
cies. In Eichengreen, Hausmann, and Panizza (2005b) we have also devoted some attention
to “the domestic aspect™ of original sin. But because the constraints on borrowing abroad in
one’s own currency seem particularly intractable, we have made this the focus of our recent
work and adopted a correspondingly narrower definition of original sin. We return to these
issues in section 3.4.

5. That net capital flows from relatively capital-rich to relatively capital-poor countries are
not larger is referred to as the “Lucas paradox” (after Lucas 1990). That capital flows are pro-
cyclical, exacerbating booms and recessions, has also been widely commented upon (see, e.g.,
Gavin, Hausmann, and Leiderman 1995).
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main thing going on. A contrary view is that the inability of emerging mar-
kets to borrow abroad in their own currencies is simply a corollary of other
distortions to their economies that remove the incentive for lending and
borrowing. Weak policies and institutions in emerging markets so depress
the marginal productivity of capital, in this view, that neither the welfare of
these countries, nor that of the world as a whole, is enhanced by capital
transfer. Foreigners are not inclined to invest in emerging markets, in this
view, because productivity there is so low.

The intermediate position is that domestic policies and institutions are
important for the ability of countries to borrow abroad in their own cur-
rencies, but so are factors largely beyond the control of the individual
country.® Foreign investors may be reluctant to lend to a country in its own
currency if the authorities are prone to manipulating the value of that cur-
rency. Institutional and policy reforms giving investors confidence that the
value of the currency will be maintained may thus be necessary for a coun-
try to be able to borrow abroad in its own currency. But the evidence does
not suggest that they are sufficient; too many countries with strong policies
and institutions also suffer from original sin. Moreover, if the problem was
fear of inflation, we should observe inflation-indexed local currency debts
or contracts in the currencies of a variety of well-behaved countries. In-
stead, we observe a large concentration of debt denominated in a few ma-
jor currencies.’

Chile is a favorite example of a country with increasingly strong institu-
tions and policies. In terms of rule of law, the International Country Risk
Guide (ICRG) gave Chile 5 of 6 possible points in 2001, compared to a
Latin American average of 2.9 and a world average of 3.8. Chile has also
done a good job of managing the risks associated with foreign borrowing,
using capital account regulation, prudential supervision, transparency re-
quirements for banks and firms, and flexible exchange rates to encourage
prudent management of foreign currency exposures.®

One thing that these strengthened policies and institutions have not
done, however, is to enable Chile to borrow abroad in its own currency. The
consequences have been significant. In 1998 Chile was hit by an adverse

6. This is a fair summary of our view.

7. Of the nearly $5.8 trillion in outstanding securities placed in international markets in the
period 1999-2001, $5.6 trillion was issued in five major currencies: the U.S. dollar, the euro,
the yen, the pound sterling, and the Swiss franc. See Eichengreen, Hausmann, and Panizza
(2005b). To be sure, the residents of the countries issuing these currencies (or, in the case of
Euroland, the group of countries) constitute a significant portion of the world economy and
hence form a significant part of global debt issuance. But while residents of these countries is-
sued $4.5 trillion of debt over this period, the remaining $1.1 trillion of debt denominated in
their currencies was issued by residents of other countries and by international organizations
(which issued a total of $1.3 trillion of debt). The causes and consequences of this concentra-
tion of debt denomination in few currencies are the focus of the literature on original sin.

8. These policies are a reasonable approximation of the emerging consensus on how a pru-
dent emerging market should manage the risks of external borrowing.
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terms-of-trade shock. A country able to borrow abroad in its own currency,
when hit by this temporary shock, would have eased monetary and fiscal
policies, loosened the exchange rate, and financed its growing external
deficit by borrowing abroad in order to smooth consumption and stabilize
production. This is what Australia did, for example, when hit by the same
global shock.® But Chile, rather than seeing capital inflows buffer its export
shock, suffered a sudden stop in such flows, forcing it to cut its imports by
fully 22 percent (nearly 6 percent of gross domestic product [GDP]) be-
tween 1997 and 1999. This entailed a collapse in GDP growth from 6.8 per-
cent in 1997 to —0.8 percent in 1999.!° These are large swings by the stan-
dards of the advanced industrial economies.

Why did Chile’s performance resemble that of Latin American countries
plagued by weak institutions rather than that of advanced countries with
comparable institutional-quality ratings, like Australia? Original sin may
be part of the answer. If Chile had pursued accommodative policies and al-
lowed the real exchange rate to adjust, adverse balance sheet effects would
have created doubts about its ability to service its debt, limiting the will-
ingness of the foreign investors to fund the ensuing deficit. By opting for
restrictive policies, the authorities curtailed the demand for foreign finance
so as to limit the increase in country risk, but at the cost of a major reces-
sion.!!

The Chilean authorities were not unaware of these dangers, but the ex
ante policies available to limit the country’s vulnerability to sudden stops
had costs as well. Gallego and Hernandez (2003) show that the non-
interest-bearing deposit requirement imposed on foreign borrowing in the
1990s increased the cost of external finance for Chilean firms. This does not
mean that these policies were inadvisable; we have argued elsewhere that
such costs were worth paying.'? In effect they were optimal second-best
policies—they were a sensible way of insuring against the risk of sudden
stops given that external debt was denominated in foreign currency. But the
distance to the first best was substantial because the policies in question
entailed a trade-off between access to external finance on the one hand and
financial stability on the other. Chile was able to attain a reasonable posi-
tion on this frontier owing to the strength of its policies and institutions.
Even better, of course, would have been the ability to push that frontier
outward by acquiring the ability to borrow abroad in local currency.

9. This is the counterexample considered in Eichengreen and Hausmann (1999). This com-
parison is pursued by Caballero, Cowan, and Kearns (2003), whose interpretation differs.
10. Calculations based on data for imports and GDP from the Central Bank of Chile. For
a discussion of the costs of sudden stop in capital flows see Calvo, Izquierdo, and Talvi (2002).
11. After 2000 and especially after 2002, policies became more accommodative and the real
exchange rate was allowed to depreciate by 38.6 percent from its peak in 1997. However, cap-
ital inflows have yet to resume and growth has remained lackluster, as would be expected
given the less expansionary effect of depreciations in countries that suffer from original sin.
12. See Hausmann and Gavin (1996) and Eichengreen (2002).
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It is striking in this context that Chile, despite the strength of its institu-
tions, has been unable to escape the problem of original sin that was a con-
straint on shifting that frontier. This is a specific example of the general
point that the standard institution-strengthening measures appear to have
relatively little ability over policy-relevant horizons to enable developing
countries to acquire the capacity to borrow abroad in their own curren-
cies.!” The label “original sin” is designed to convey the possibility that the
problem may not result only from the actions of the affected country but in
addition may have something to do with factors largely beyond its imme-
diate determination and control.'*

3.2.2 Debt Intolerance

Reinhart, Rogoff, and Savastano (2003) define debt intolerance as the
inability of emerging markets to manage levels of external debt that are man-
ageable for advanced countries. They operationalize the concept as the re-
lationship between a country’s credit rating (also referred to as country
risk) and its external debt. They report that ratings fall more rapidly with
debt in emerging markets than advanced countries, as if the former have
less debt management capacity.

Debt intolerance and original sin are not the same. The inability of a
country to borrow abroad in its own currency is one potential explanation
for why it may have trouble managing levels of debt that would be man-
ageable for other countries. But no one to our knowledge has claimed that
original sin is the only determinant of debt problems. !’

Reinhart, Rogoff, and Savastano (2003) write that “a country’s external
debt intolerance can be explained by a very small number of variables re-
lated to its repayment history.” They show that countries that defaulted in
the past and have histories of inflation have lower credit ratings in the pres-
ent. We endorse the insight that history can play an important role in shap-
ing current outcomes. But a minimal condition for a theory of the histori-
cal determinants of current events is a transmission mechanism through
which events in the past can influence outcomes in the present.'® One

13. See section 3.3 for additional evidence.

14. We will have more to say about the specific nature of these factors below.

15. This point would not be worth making except that some contributors to the literature
have referred interchangeably to countries’ external debt problems in general (their “country
risk” or “debt intolerance”) and their inability to borrow abroad in their own currencies in
particular (“original sin”). In our previous work and again below, we analyze the determi-
nants of a country’s debt problems, as measured by their credit ratings. We study the impact
of original sin on credit ratings, controlling for several other potential determinants of ratings
such as a country’s per capita income and its overall indebtedness. This makes clear that we
do not see original sin as the only determinant of country risk, although we do find that it is
an important determinant.

16. There is now a large literature on this subject. See the discussion in David (2001). We
endorse Joshua Aizenman’s conjecture, in his comment on the present paper, that a history of
macroeconomic and financial instability may weaken the social contract and impact in-
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would also want evidence that this mechanism is at work, for otherwise one
could not rule out that omitted factors associated with external debt—
servicing difficulties in both the past and present explain the observed cor-
relation, where in fact there is no causal mechanism linking past events to
current outcomes.

Reinhart, Rogoff, and Savastano (2003) conjecture that default on exter-
nal debt may weaken a country’s financial system and that a weaker finan-
cial system increases the likelihood of subsequent default because countries
with weaker financial systems suffer larger output losses when access to ex-
ternal finance is interrupted. They suggest that default on external debt may
weaken a country’s tax system by encouraging capital flight and tax avoid-
ance, in turn making it harder to raise the revenues needed to service public
debts. But they report no regressions relating the size of the financial system
and the tax base to countries’ histories of default, and no regressions relat-
ing current default to the size of the financial system and the tax base. They
present no evidence of these or other mechanisms causally linking past de-
faults to current debt-servicing difficulties.!”

That the same countries have defaulted in both the distant and the more
recent past may in fact reflect other characteristics of those countries that
are slow to change but that are omitted from this analysis of debt intoler-
ance. Original sin may be one such characteristic. Elsewhere we have
shown that the inability of countries to borrow abroad in their own cur-
rencies is persistent.'® Similarly, that the commodity composition of ex-
ports renders some countries’ terms of trade persistently more volatile
than others may explain why some countries have more difficulty than oth-
ers in coping with external debt.!"”

Reinhart, Rogoff, and Savastano (2003) regress credit ratings as a mea-
sure of debt-servicing prospects on the history of debt and inflation, using
data for fifty-three advanced and developing countries. To determine
whether developing countries are less able to manage debts that are man-
ageable for advanced economies, they enter the ratio of debt to gross na-
tional product (GNP) separately for countries with high credit ratings
(67.7 and above on the Institutional Investor 100-point scale) and low credit
ratings (below 67.7).2° In support of their hypothesis, they point to the fact

vestors’ attitudes regarding a country’s ability to service debts. But these ideas are not made
explicit in the literature on debt intolerance.

17. In principle, empirical work along these lines should be feasible. We return to this in the
concluding section of our paper.

18. Eichengreen, Hausmann, and Panizza (2005a) use the measures of original sin circa
1850 constructed by Flandreau and Sussman (2005) to document the correlation between
original sin then and now.

19. Blattman, Hwang, and Williamson (2003) suggest that the commodity composition of
exports and the resulting behavior of the real exchange rate have persistent implications for
volatility and growth.

20. Some of their regressions also include the percentage of sample years in which the debt
was in default or restructuring.



128 Barry Eichengreen, Ricardo Hausmann, and Ugo Panizza

that the coefficient on the debt-GNP ratio is negative for countries with low
ratings and positive for countries with high ratings and to the high R? of the
regression.

We see three problems with this analysis. First is the omitted-variables
problem described above.?! Second, credit ratings appear on both sides of
this equation, as a continuous variable on the left and a dummy for above
or below 67.7 on the right (interacted with the debt ratio). This makes it
hard to draw much comfort from the high R?. Third, there is no separate in-
tercept for countries with credit ratings below 67.7. Hence, all respects in
which countries with low credit ratings differ from countries with high
credit ratings are loaded into the interaction term between credit ratings
and the debt-GNP ratio.

In table 3.1 we show the difference that this makes. The first regression
relates credit ratings to debt-GDP separately for advanced and developing
countries but does not include a separate intercept for the latter. Here we
use Standard & Poor’s (S&P) rating data instead of those from Institutional
Investor in order to preserve comparability with our previous work and
further results reported below.?> Despite using slightly different country
samples and data, we obtain the same result as Reinhart, Rogoff, and
Savastano (2003)—namely, that the coefficient on the debt ratio is signifi-
cantly larger for developing countries.>* The second regression then shows
that this result evaporates when a separate intercept is included.

In equation (3), we split the sample not into advanced and developing
countries but into countries with high and low credit ratings, following
Reinhart, Rogoff, and Savastano (2003). We generate a dummy variable

21. To put the same point another way, the authors put a structural interpretation on an ex-
tremely reduced-form relationship.

22. Our rating variable is from S&P and ranges between 0 and 19. (We converted the S&P
rating into a numerical variable by adopting the following criteria: selective default = 0, C =
2, CC = 2.5, CCC = 3, B~ = 4, and each extra upgrade = one point. A value of 19 corre-
sponds to AAA.) We also adjust our classification for the outlook assigned by S&P to each
country, and we increase the rating by 0.33 when the country has a positive outlook and de-
crease the rating by 0.33 when the country has a negative outlook. The rating variable used by
Reinhart, Rogoff, and Savastano is from Institutional Investor and ranges from 0 to 100. We
report regressions using this alternative measure below.

23. There are two additional differences between these regressions and the ones in Rein-
hart, Rogoff, and Savastano (2003). First, since our rating variable is censored at 19 (and more
than 10 percent of observations are at the upper bound), we use a Tobit model instead of or-
dinary least squares (OLS). The results are robust to estimating these equations by OLS in-
stead of Tobit. Second, we use averages over the 1993-99 period, while Reinhart et al. use av-
erages for the 1979-2002 period. Finally, while the two samples have similar size (sixty-two
countries in our sample, fifty-three in Reinhart et al.), they do not overlap perfectly. We do
not know exactly which countries are included in the Reinhart et al. regressions. However, in
appendix B1 of their paper, they list sixty-three countries for which they have information on
credit rating. Presumably the fifty-three countries included in the regressions are a subset of
this sample. There are twenty-three countries that are included in our sample but not in table
B1 of Reinhart, Rogoff, and Savastano, and twenty-four countries included in their table B1
that are not in our sample (these countries are listed in the appendix).
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that takes value 1 if a given country has a rating above the mean plus 1 stan-
dard deviation of our cross-country sample.>* Column (3) reproduces their
result: the coefficients on the debt ratios for high- and low-rated countries
are significantly different from one another at standard confidence levels.?
But when in column (4) we allow the two groups of countries to have a
different intercept, the point estimate and the statistical significance of the
difference in slope coefficients again collapse.

In the last three columns of the table we replace the Standard & Poor’s
rating variable used in the first four columns with the Institutional Investor
rating (which varies from 0 to 100) used by Reinhart, Rogoff, and Savas-
tano (2003). When we intersect the Institutional Investor rating with the
sample of countries for which we have information on debt relative to GDP
we are left with a sample of forty-five countries. We separate the sample
into countries with high and low credit ratings using the same threshold
used by Reinhart, Rogoff, and Savastano (67.7). Column (5) reproduces
their result: the effect of debt-GDP is positive and significant in countries
with high credit ratings and negative and significant in countries with low
credit ratings. The difference between the two groups is also statistically
significant. In column (6), we allow the two groups of countries to have
different intercepts and find that the coefficients of debt over GDP are no
longer significant in either group of countries.’® Furthermore, the differ-
ence between the two coefficients is no longer significant at conventional
confidence levels. The results are also sensitive to the inclusion of an out-
lier, South Korea, which has relatively low levels of debt and a high credit
rating. If Korea is dropped (column [7]), the difference between the coeffi-
cients of high- and low-rated countries declines still further.?’

3.2.3 Currency Mismatch

Original sin also differs from currency mismatches, defined as differences
in the values of the foreign currency—denominated assets and liabilities on the
balance sheets of households, firms, the government, and the economy as a
whole. In the case of a bank, the concept of a currency mismatch is famil-
iar: it is the difference between the value of the foreign currency—denomi-

24. Reinhart, Rogoff, and Savastano also separate their sample at the mean plus 1 standard
deviation. On our numerical scale, this corresponds to a cutoff of 16.

25. That the results are very similar to the preceding set of regressions is not surprising.
Only two countries that we classify as advanced have low ratings (Greece and Iceland), while
just one country that we classify as developing has a high rating (Singapore).

26. The point estimates are also very different from those in the regressions omitting the ad-
ditional intercept term.

27. If panel data methods are used instead of simple cross-country comparisons, the differ-
ence between the coefficients of high-rating and low-rating countries also remains statistically
significant after controlling for country fixed effects. Fixed effect estimates may however be
problematic (they amplify the ratio of noise to signal) in a setting where the fixed effects ex-
plain 90 percent of the variance of the dependent variable and 80 percent of the variance of
the explanatory variable.
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nated liabilities and assets (typically normalized by total assets, total do-
mestic currency assets, or another appropriate scale variable). For a firm,
the currency mismatch derives from the relationship between net foreign
currency—denominated liabilities and the net present value of domestic
currency—denominated cash flow. A firm with a currency mismatch will ex-
perience an adverse balance sheet effect if exchange rate depreciation raises
the value of its net foreign currency—denominated liabilities relative to the
net present value of its cash flow.?®

When we aggregate this up to the national level, consolidating the for-
eign currency assets and liabilities of residents, we are left with the aggre-
gate currency mismatch. This means that there will be an aggregate cur-
rency mismatch when there is a net debt to foreigners denominated in
foreign currency. The implications for the country then parallel those for
the firm: real exchange rate depreciation that raises the value of a country’s
external net debt in terms of the value of its national output will create ad-
verse balance sheet effects.

However, the aggregate mismatch that exists when there is a net debt to
foreigners denominated in foreign currency is different 