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Mundell-Fleming Lecture: Contractionary Currency
Crashes in Developing Countries
JEFFREY A. FRANKEL*
To update a famous old statistic: a political leader in a developing country is almost
twice as likely to lose office in the six months following a currency crash as otherwise. This difference, which is highly significant statistically, holds regardless of
whether the devaluation takes place in the context of an IMF program. Why are
devaluations so costly? Many of the currency crises of the last 10 years have been
associated with output loss. Is this, as alleged, because of excessive reliance on raising the interest rate as a policy response? More likely it is because of contractionary
effects of devaluation. There are various possible contractionary effects of devaluation, but it is appropriate that the balance sheet effect receives the most emphasis.
Pass-through from exchange rate changes to import prices in developing countries
is not the problem: this coefficient fell in the 1990s, as a look at some narrowly
defined products shows. Rather, balance sheets are the problem. How can countries
mitigate the fall in output resulting from the balance sheet effect in crises? In the
shorter term, adjusting promptly after inflows cease is better than procrastinating by
shifting to short-term dollar debt, which raises the costliness of the devaluation
when it finally comes. In the longer term, greater openness to trade reduces vulnerability to both sudden stops and currency crashes. [JEL F32, F33, F34]

*The author is James W. Harpel Professor at Harvard University’s John F. Kennedy School of
Government. This paper was presented as the Mundell-Fleming Lecture at the Fifth IMF Annual Research
Conference (ARC) in 2004. The author thanks Yun Jung Kim, Maral Shamloo, and Rodrigo Urcuyo for
capable research assistance; the Kuwait Fund and the Ash Institute for Democratic Governance and
Innovation, both of Harvard’s Kennedy School, for support; and Miguel Messmacher and participants at
the ARC, especially Robert Flood, for useful suggestions. Some results draw on joint work with Eduardo
Cavallo, David Parsley, and Shang-Jin Wei.
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I

t is a great honor to give this fifth annual Mundell-Fleming lecture.
December 2004 is the tenth anniversary of the Mexican peso crisis of 1994. In
retrospect, this crisis ushered in an eight-year series of highly visible devaluations
in emerging markets, most of which proved highly costly to the countries involved.
These currency crashes are the theme of my lecture.
Accordingly, I will begin by invoking neither Mundell nor Fleming, but another
article from three decades ago: Richard Cooper’s “Currency Devaluation in Developing Countries” (Cooper, 1971). This was one of the few major papers from that
period to deal explicitly with the macroeconomics of developing countries. The
weight of our attention over the last decade or two has shifted increasingly away
from rich countries and toward developing countries, whether judged by the caseload of the staff at the International Monetary Fund or by working papers turned
out by scholars in the field of international finance and macroeconomics. In part
this reflects the extent to which lower- and middle-income countries have become
increasingly integrated into world financial markets. Twenty years ago, for example,
one would not have wanted to apply the Mundell-Fleming model’s insights regarding
international capital mobility to developing countries, because they didn’t have much
capital mobility. Indeed, I don’t think the phrase “emerging markets” even existed
then. But after the liberalizations and capital inflows of the early 1990s—and the
crises of the late 1990s—we are applying to developing countries a wide variety of
models and tools that were originally created with rich countries in mind. We have
also created some new models and tools to try to capture what is different about
developing countries.
I. Political Costs of Devaluation
I wish to start with a widely cited statistic from Cooper (1971, p. 28). He found
that, in the aftermath of devaluations, nearly 30 percent of governments fell within
12 months, as opposed to 14 percent in a contemporaneous control group. This is
an impressive fact, as demonstrated by the frequency with which other authors still
cite it 33 years later. A citation count reveals that: Cooper’s article has received
84 citations, with no downward trend over time—not as high as the two seminal
papers that constituted the Mundell-Fleming model and thus gave this lecture its
name, but still very healthy for a paper written so long ago.1 So I expect to garner
a lot of citations myself by updating Cooper’s calculation!
Updating a Statistic on Leaders’ Loss of Office
First we need to define a currency crash. Cooper counted anything more than
10 percent as a devaluation episode. But the world changed in the 1970s and 1980s,
and depreciations of that magnitude have become commonplace. For a high-inflation
1Mundell

(1963) and Fleming (1962) received 319 and 257 citations, respectively, over the same
period, 1972–2003. This probably understates the contribution of the Mundell-Fleming model: many discussions of the model cite other works, or none at all.
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country, one would not want to say that a new currency crisis occurs every month.
So I use the following definition:2
• The devaluation must be at least 25 percent, on a cumulative 12-month basis.
• The devaluation must represent an acceleration of at least 10 percentage points,
relative to the rate of depreciation in the 12 months before that.
• It must have been at least three years since the last currency crisis.
By these criteria, looking at a sample of 103 developing countries over the period
1971–2003, we found 188 currency crashes. In these countries, the person holding the
position of chief executive changed within 12 months of the devaluation 27 percent
of the time. The standard of comparison that we use normally is all other 12-month
periods: the leader changed 21 percent of the time normally. Thus, devaluation
increases by an estimated 32 percent the probability of the executive losing his
or her job. The difference is statistically significant only at the 13 percent level.3
However, it may be that countries that tend generally to instability are overrepresented in the crisis group, so that political turnover is more common in this group
and is not necessarily the result of currency crises. If we narrow the standard of nondevaluation comparison periods to the set of countries that have experienced a currency crash at some point during the sample period, on the grounds that these are
more comparable to the crisis episodes, we find that the increase in job loss among
devaluers now becomes almost statistically significant at the 1 percent level.4
We then narrowed the window to a half year. Now the chief executive lost
office 19.1 percent of the time, as opposed to 11.6 percent of the time otherwise. In
other words, a currency crash increases the probability of a change in the top leadership within the following six months by 1.7 times. This time the difference is statistically significant not only at the 10 percent or 1 percent levels, but at the 0.5
percent level as well, regardless of whether the entire set of countries is used as the
standard of comparison.
We also looked at whether the finance minister or central bank (CB) governor—
whoever held the office of the country’s governor of the IMF—lost his or her job.
Here, even using the longer 12-month window (and even with only five years of
data: 1995–99), the effect is statistically significant. In the year following a currency
crash, the holder of this position changed 58.3 percent of the time. In other years during this period the rate of turnover was 35.8 percent. By this measure the finance
minister or CB governor was 63 percent more likely to lose office. The difference is
highly significant statistically (at the 0.001 level).5
When we segregate countries according to three income levels, we find that the
phenomenon is chiefly one of middle-income countries. Within the class of poor
countries, the increase in turnover of the leader is not statistically significant, and
among rich countries there were no cases of a leader losing office within a year of
a devaluation.
2The

same as that in Frankel and Rose (1996).
1, Part A. The source for the identity of the president, prime minister, premier, or other
chief executive is http://rulers.org.
4See Appendix 1, Part B.
5See Appendix 1, Part C.
3See Appendix
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We also tried segregating countries according to three kinds of political structure:
presidential democracy, parliamentary democracy, and nondemocracy. Our expectation was that we would find that the effect of devaluation on leadership turnover
would be greater among parliamentary democracies than among presidential democracies. The logic was that in any given year the latter might not have a scheduled election, or, if they did, a term limitation might prohibit the incumbent from running for
reelection. We found, instead, that the job-loss rate was much higher and more significant in the case of devaluations occurring in presidential democracies.6
We examined whether a loss of reserves equally as large results in job loss as
often as a devaluation. Such episodes also tend to be unpleasant (often implying
monetary contraction and recession; for example, Argentina in 1995 and 1999).
Apparently they do not carry the same political costs: however their effect on leaders’ job loss was not significant.
What is it about devaluation that carries such big political costs? How is it that
a strong ruler like Indonesia’s Suharto can easily weather 32 years of political, military, ethnic, and environmental challenges, only to succumb to a currency crisis?
Possible Sources of Political Costs of Devaluation
Currency crises are often accompanied by sharp recessions. Thus, an obvious interpretation, which we will consider further, is that leaders are punished by their constituents when the performance of the economy is poor. But before proceeding on
the assumption that the loss of ministerial jobs is a reflection of unemployment and
depressed activity throughout the economy, let us consider the possibility that the
costs of a devaluation may be more political than economic. First, there is the possibility that elections cause currency crashes, rather than the other way around.
Second, it could be that IMF programs or other austerity programs are unpopular
in general and that the devaluations are an incidental aspect of this. Third, it could
be that the leaders in question had made public promises in advance not to devalue
and that they were punished for breaking these promises, regardless of subsequent
economic performance.
What do I mean by the first possibility—that elections cause devaluations,
rather than the other way around? It is striking in how many of the major crises of
the 1990s, even though trouble began during the run-up to a major regularly scheduled national election, the worst speculative attack and currency crash came soon
after the election. This describes Mexico in 1994, Korea in 1997, and Brazil in
1998–99. In an earlier era, one would have guessed that election-motivated macroeconomic expansion—the famous political business cycle—explained the need for
a subsequent devaluation. But that explanation does not fit the experience of the
1990s. Macroeconomic expansion in these election campaigns was limited.7
6The

breakdown by income and democratic structure is given in Parts D, E, and F of Appendix 1.
political business cycle literature observes that politicians are sometimes able to fool voters by
aggressive macroeconomic expansion preceding the election, with costs borne later. But Brender and
Drazen (2004) argue that this is primarily a phenomenon found in countries that have only recently made
the transition to democracy. Voters eventually learn.
7The
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A better explanation is that devaluation is politically costly to leaders, and so
in an election year they try to postpone it—hoping to get reelected, that the crash
happens on their successors’ watch rather than theirs, or that something will turn up
in the meantime to improve the balance of payments.8 A related hypothesis is
that because a devaluation uses up scarce political capital, it is more likely to be
undertaken by a new leader with a strong mandate, especially in a visible crisis, and
especially if he can blame it on his predecessor. Edwards (1994, Table 5) reports that
devaluations occur disproportionately often during the first two years after a transfer of government: 77.3 percent of devaluations among presidential democracies
(that is, those with prescheduled elections) and 70.0 percent among parliamentary
democracies. This is a topic worth exploring, but not here: my calculations about
the frequency with which ministers lose their jobs in the year after a devaluation
were careful to start the clock the day after the devaluation, so that cases in which
the devaluation came soon after an electoral change are not included in the statistics.
The second possibility I mentioned is that devaluations are a proxy for unpopular IMF austerity programs or other broad reform packages. IMF-associated austerity programs have often resulted in popular unrest. For example, riots following
food-subsidy cutbacks contributed to the overthrow of President Nimeiri of Sudan
in 1985.9
One can test the proposition that devaluations are acting as a proxy for unpopular IMF austerity programs by conditioning our previous calculation on the adoption of IMF programs. We created a dummy variable to represent cases where an
IMF program was initiated within three months on either side of the devaluation.10
The IMF program variable does not seem to raise the frequency of leader job loss
relative to devaluations that did not involve an IMF program. Thus, it is not surprising that conditioning on the IMF dummy variable has no discernible effect on
the frequency of leader turnover: 21.05 percent of the time for the cases with an
IMF program; 21.92 percent of the time for the ones without. In both cases, it is
similar to the overall rate of job loss following devaluations (19.05 percent) in the
complete sample and is still almost double the 11.6 percent rate in normal times.
That leaves the third noneconomic explanation, that the ministers in question
have made public promises in advance not to devalue, and that they feel it necessary to resign or are punished for breaking these promises, regardless of subsequent
economic performance. In many cases the commitment to the peg is explicitly reaffirmed by top policymakers and political leaders in the months immediately prior
to the devaluation. Perhaps such ill-fated promises are made because the minister
8On governments’ incentives to postpone devaluations until after elections, see Stein and Streb (1998
and 1999).
9In a study that looks at the role of IMF presence along with various measures of political instability
in determining whether devaluations during the period 1950–71 were economically successful, Edwards
and Santaella (1993) report nine cases of postdevaluation coup attempts. Lora and Olivera (2004) find that
voters punish presidents for promarket policies and for increases in the rate of inflation, but not for
exchange rate policies per se. For an earlier summary of the political consequences of IMF-type austerity
programs, see Bienen and Gersovitz (1985).
10Whether Stand-By Arrangement, or other. See Appendix 2 for a list with dates. Part G of Appendix 1
reports the results.
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is duplicitous or at least is ignorant of the speculative pressures he or she is up
against. More likely they are too attached to the peg psychologically to let go;
many of the currency crashes of the 1990s occurred in countries where governments had a lot invested in the peg, because exchange-rate-based stabilizations
earlier had been the successful and popular means of ending a 1980s cycle of high
inflation, even hyperinflation.
Perhaps it is even better to regard the public commitments as sincere expressions of a strong desire to maintain the peg. The ministers may realize that events
could force the abandonment of the exchange rate policy, if speculative pressures
accelerate and it develops that reserves are about to run out, leaving little other
option. And they may realize that making an explicit statement beforehand increases
the chances that they will have to resign if and when the peg is abandoned. But
making the promise is a way of buying a bit of credibility, and buying some
time. Specifically, it is a device for signaling that their determination to hold the
line on the currency is so strong that they are willing to risk sacrificing their
jobs.
We selected a subsample of 24 cases out of our total set of currency crashes.
We chose roughly equal numbers of cases with and without subsequent premier
changes.11 We searched local newspapers for the 30 days preceding the devaluation for statements by government officials that could be construed as commitments not to devalue. We included assurances even if the language did not read as
explicit or ironclad, because these are so often interpreted as promises.12
The sample size was small. But we found that when a member of the government (chief executive, finance minister, or central bank governor) gave assurances
that there would be no devaluation and yet a devaluation did subsequently occur,
the probability that the chief executive would lose his or her job within 12 months
was 2/3. When no such assurances were reported, the frequency of job loss was
only 7/18, despite the devaluation. In other words, whatever the credibility benefits of the promise ex ante, it almost doubles the likelihood that the leader loses
office ex post. If we use the six-month horizon, then the relative effect is even
stronger: the leader is more than twice as likely to be out on the street if the government had made a previous commitment than if it had remained quiet (0.50 versus 0.19). If we consider only cases where the chief executive is the one to have
given the assurances, then the job-loss rate becomes 100 percent. But there were
only 2 such cases, out of 24. Usually the dangerous task of making assurances
is delegated to a cabinet member. (Details are reported in Appendix 3 for the
12-month horizon and in Appendix 4 for the 6-month horizon.)
Despite this suggestive outcome, to the effect that the “broken-promise” factor
does indeed matter, it seems unlikely that the “broken-promise” effect is the sole rea-

11The other major criteria were that the country in question be represented by comprehensive
microfiche files in Harvard’s Widener Library of past newspapers and that the languages of those newspapers be either English, Spanish, Korean, or Arabic, the languages spoken by the research assistants
working on this project. Appendixes 3 and 4 offer details of these cases.
12In at least one case (Syrian Arab Republic), the newspapers appear to have been so lacking in candor regarding the relevant exchange rate that they did not even bring up the subject.

154

©International Monetary Fund. Not for Redistribution

CONTRACTIONARY CURRENCY CRASHES IN DEVELOPING COUNTRIES

son for devaluations to result in turnover at the top. After all, even among those cases
where our newspaper search turned up no record of assurances in the month preceding the devaluation—either from the leader, finance minister, or central bank
governor—22 percent of the leaders lost office within 6 months of the devaluation
anyway and 39 percent lost within 12 months. These percentages are well above the
11.6 percent and 20.5 percent rates, respectively, of job loss in normal times.
Evidently, the economic effects of devaluation also play an important role.
II. Does Devaluation Necessarily Mean Loss of Output?
As already noted, the most obvious interpretation of why devaluations are so often
associated with high political costs is that they are accompanied by painful recessions.13 But why? After all, devaluations are supposed to increase competitiveness,
increase production and exports of tradable goods, and reduce imports, and
thereby boost the trade balance, GDP, and employment—hence the story of the
British Chancellor of the Exchequer “singing in the bath” after the 1992 devaluation of the pound. Apparently, developing countries are different, or at least emerging market countries are. Figuring out why may amount to figuring out what
aspect of these countries most requires us to modify the macroeconomic models
generally applied to advanced economies.
One can argue that simultaneous monetary and fiscal austerity, banking failures,
or the sudden stop in foreign lending itself are the true causes of these declines in
economic activity. But this misses what, to me, is a key point. According to the standard textbook theories, when a country faces a sudden stop in capital flows, there
exists some optimal combination of expenditure-reducing policies (monetary or
fiscal contraction) and expenditure-switching policies (devaluation) that should
accomplish adjustment to external balance (the new balance of payments constraint),
without necessarily sacrificing internal balance (that is, without a recession). Why
did all the countries in the East Asia crisis of 1997–98 suffer a sharp loss in output
growth regardless of their mix of devaluation and expenditure reduction? The expansionary effect of the devaluation is supposed to make up for whatever contraction
comes from other sources.
Consider a graphical representation with the interest rate and exchange rate
(price of foreign currency) on the axes, as illustrated in Figure 1a. To satisfy external balance, there is an inverse trade-off between the two instruments. A devaluation and an increase in the interest rate are each ways of improving the trade
balance—the latter by reducing expenditure—and so the more you have of one,
the less you need of the other. (If external balance is defined as equilibrium in the

13Another possibility is that, even if there is no negative effect on GDP in the aggregate, the redistributional effects could be politically costly to the leaders. For example, a devaluation in an African country may benefit small rural coffee and cocoa farmers because the price of their product is determined on
world markets, but they tend to have less political power than urban residents, who may be hurt by the
devaluation. The problem with this theory is that there are so many examples that go the other way, where
the producers of the tradable products (agricultural, mineral, or manufactured) tend to have more political
power than the producers of nontraded goods.
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Figure 1a. Attaining Internal and External Balance: Traditional Version
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overall balance of payments, including the capital account along with the trade balance, the relationship is still downward-sloping, since a devaluation and an increase
in the interest rate are both ways of making domestic assets more attractive to global
investors.)
To satisfy internal balance, the trade-off is traditionally considered to be upwardsloping. An increase in the interest rate reduces the domestic demand for domestic
goods, while a devaluation increases the net foreign demand for domestic goods. If
you have more of one, you also need more of the other, to prevent excess supply or
demand.
The existence of two independent instruments implies the possibility of attaining both targets simultaneously, at the intersection of the internal and external balance
schedule. In the aftermath of an adverse shock in the foreign sector, the right combination of devaluation and monetary contraction will restore balance of payments
equilibrium while maintaining real economic growth.
This is not always the way things actually work.14 By now we have had enough
experience with crises in emerging markets to realize that the traditional framework
needs to be modified. The simple generalization seems to be that most developing
14Paul

Krugman, “Latin America’s Swan Song,” at http://web.mit.edu/krugman/www/swansong.html.
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countries that are hit by financial crises go into recession. The reduction in income
is the only way of quickly generating the improvement in the trade balance that is
the necessary counterpart to the increased reluctance of international investors to
lend. External balance is a jealous mistress that can be satisfied only if internal balance is left wanting.
Critics of the IMF say that the recessions are the result of Fund policies,
specifically, the insistence on austerity in country-rescue programs.15 Some can be
interpreted as arguing that there should have been more expenditure switching and
less expenditure reduction—that the mix of a lower interest rate combined with a
bigger devaluation would successfully maintain internal balance. But many of the
devaluations in East Asia and elsewhere were very large as it was.
The critics often make the point that high interest rates are not in practice as
attractive to foreign investors as the Mundell-Fleming model, for example, would
suggest, because they carry increased probability of default. This is true. But in my
view it is not the most important correction in the traditional framework. Even if
interest rates do not have as big a positive effect on the capital account as our earlier models of high financial integration suggested, so that the graphical relationship may be flatter, I believe that the sign of the effect is still the same. Even if
higher interest rates have no effect at all on capital inflows, their effect on the balance of payments still goes the same way, owing to the effect on spending. One
cannot normally attract many investors by lowering interest rates. Therefore, the
external balance line still slopes downward. Claims that high rates are damaging
to the real economy willfully ignore the lack of an alternative, if the external balance constraint is to be met.
Where the traditional framework needs most to be modified is the relationship
giving internal balance, not that giving external balance. By now the evidence
seems strong that devaluation is contractionary, at least in the first year and perhaps in the second as well. We have long been aware of various potential contractionary effects of devaluation in developing countries. The same 1971 Cooper
article that tallied job losses among ministers also listed six ways in which devaluation could be contractionary. By 1990, a total of 10 such effects had been identified in textbooks.16
Until the currency crashes of the 1990s, a mainstream view had been that any
negative effects from a devaluation were before long offset by the positive effect
of stimulus to net exports, so that by the second year, when the latter had gathered
strength, the overall effect on output had turned positive.17 Now, however, one
must judge the negative effects as stronger than first thought, and the positive
effects as weaker. Calvo and Reinhart (2000), for example, calculate that exports
do not increase at all after a devaluation but are down for the first eight months.
The export side, at least, was supposed to be unambiguously positive. Apparently,
production is sometimes derailed by corporate financial distress, absence of trade
15For

example, Radelet and Sachs (1998); and Furman and Stiglitz (1998).
example, the 5th through 9th editions of Ronald Caves, Jeffrey Frankel, and Ronald Jones, 2002,
World Trade and Payments.
17Edwards (1986); and Kamin (1988).
16For
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credit, and increased costs of imported inputs, even when the production is for the
purpose of export. Imports fall sharply; indeed, crisis-impacted countries have for
this reason experienced sharp increases in their trade balances as early as two or
three months after the crisis. But this is clearly a response to the unavailability of
finance and collapse of income and spending, not to relative prices. In other words,
it is expenditure reduction, not expenditure switching.
If devaluation is contractionary, then the internal balance line slopes down, not
up (as illustrated in Figure 1b). Moreover, the slope may be disturbingly similar to
the slope of the external balance line. It is hard to see where the two intersect, if
they intersect at all. This means that it is hard to see what combination of policy
instruments, if any, can simultaneously satisfy both internal and external balance,
after an adverse shock has shifted the latter outward. The depressing conclusion is
that there is no escape from recession. All policy instruments work via reduction
in income in the short run—devaluation, fiscal contraction, and monetary contraction. Even structural policy reform, such as insisting that bad banks go under, may
have a negative effect on economic activity in the short run.
Is the targets-and-instruments framework then no longer useful? I think the
framework is still relevant during the period after a terms-of-trade shock or reverFigure 1b. Attaining Internal and External Balance:
When Devaluation Is Contractionary
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sal in capital flows (as reflected in a peaking of reserves) but before the speculative attack hits (as reflected in a very sharp devaluation, loss in reserves, or
increase in interest rates). It can be hard to identify such an interval, especially at
the time. But I have in mind the interval of a year or so preceding December 2001
in Argentina, July 1997 in East Asia, and December 1994 in Mexico. I call this
interval the “period of procrastination,” for reasons that will become clear below.
III. Why Is Devaluation Often Contractionary?
Of the many possible contractionary effects of devaluation that have been theorized,
which are in fact responsible for the recessionary currency crashes of the 1990s?
Several of the most important contractionary effects of an increase in the exchange
rate are hypothesized to work through a corresponding increase in the domestic
price of imports, or of some larger set of goods. Indeed, rapid pass-through of
exchange rate changes to the prices of traded goods is the defining assumption of the
“small open economy model,” which has always been thought to apply fairly well to
emerging market countries. The contractionary effect would then follow in any of
several ways: the higher prices of traded goods would, for example, reduce real
money balances or real wages of workers18 or increase costs to producers in the nontraded goods sector.19
These mechanisms were not much in evidence in the currency crashes of the
1990s. The reason is that the devaluations were not passed through to higher prices
for imports, for domestic competing goods, or to the Consumer Price Index (CPI)
in the way that the small open economy model had led us to believe. The failure of
high inflation to materialize in East Asia after the 1997–98 devaluations, or even in
Argentina after the 2001 devaluation, was good news—a surprise that perhaps to
some extent compensated for the unexpectedly sharp recessions. But it calls for
some investigation.
The Decline in Exchange Rate Pass-Through in Developing Countries
Conventional wisdom has long been that pass-through is slower or less complete
in large industrialized countries than in small developing countries. A number of
authors have pointed out a further decline during the 1990s in the pass-through coefficient among industrialized countries. But most of the many econometric studies of
pass-through, even those that examine a recent decline in the pass-through coefficient, have focused on prices of imports into industrialized countries, rather than
into developing countries. Taylor (2000) proposed that a decline in pass-through of
exchange rate changes into the CPI in the 1990s was due to a lower inflationary environment and looked at U.S. data. Gagnon and Ihrig (2004) extended this claim to a
18Diaz-Alejandro (1963) pointed to a transfer of income from (low-saving) urban workers who consume traded goods to (high-saving) rich owners of agricultural land.
19 Increased costs to producers of nontraded goods could come from either higher costs of imported
inputs, like oil, or higher labor costs if wages are indexed to the cost of living (see, for example, Corbo,
1985, for a discussion of Chile in 1981).
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sample of 11 industrialized countries. Otani, Shiratsuka, and Shirota (2003) found a
similar decline in pass-through for imports into Japan. Campa and Goldberg (2002)
again found a decline in the coefficient in the 1990s but attributed it more to changing commodity composition than to a less inflationary environment.20 Their data set
also consisted solely of industrialized countries.
Only a few studies include lower-income countries. Choudhri and Hakura
(2001) extend to a sample of 71 countries, including developing countries, the
finding that a low-inflation environment reduced pass-through to the CPI in the
1990s. Borensztein and De Gregorio (1999) and Goldfajn and Werlang (2000)
study the low pass-through of recent large devaluations in developing countries.21
But these are all studies of influences on aggregate price measures, the CPI in particular, not on import prices. Few studies concentrate on imports of specific goods
into developing countries. The difference is important because effects on price
indices versus prices of specific imports are really two distinct conceptions of the
word “pass-through.” It is even more important because, as in the rich-country context, some authors have claimed that what appears to be slow or incomplete passthrough in developing countries can really be attributed to changes in composition
with regard to product varieties.22
Table 1, taken from Frankel, Parsley, and Wei (2005), reports estimates for passthrough to prices of narrowly defined retail imports into 76 countries. Notice, first,
confirmation of the conventional wisdom that pass-through has historically been
higher in developing countries than in rich countries. As of the beginning of our sample period, 1990, the coefficient was 0.3 for rich countries and 0.8 for developing
countries, with the difference highly significant statistically. (Figure 2, which illustrates the numbers on average during our sample period.) That these numbers fall
below 1.0 cannot be attributed to compositional effects, as the eight goods are
defined very narrowly: a roll of color film, a carton of Marlboro cigarettes, an issue
of Time magazine, a bottle of Cointreau, and so forth.
Theories of slow or incomplete pass-through can be divided according to what
sort of arbitrage barrier they posit as blocking the enforcement of the law of one
price: barriers to international trade such as tariffs and transportation costs, or local
costs of distribution and retail. The results in Frankel, Parsley, and Wei (2005) support both theories. Bilateral distance is a statistically significant determinant of the
Error Correction Mechanism (ECM) term; that is, higher transport costs lead to
slower pass-through to import prices. At the same time, a higher wage—the largest
component of local distribution and retail costs—also shows up as a significant negative determinant of the pass-through coefficient.23 Both determinants apply to rich

20 It has been pointed out at least since Knetter (1993) that differences in pass-through coefficients
could be attributable to differences in the composition of the price index, rather than to differences in passthrough that would show up for narrowly defined commodities.
21 References to some further studies are given in Frankel, Parsley, and Wei (2005).
22 Burstein, Eichenbaum, and Rebelo (2002) attribute the low observed pass-through in general price
indices to the disappearance from consumption of newly expensive import goods and their replacement in
the indices by inferior local substitutes.
23 Table 1 applies only to prices of retail imports. But results for prices at other stages, reported in
Frankel, Parsley, and Wei (2005), supply further evidence that both kinds of arbitrage barriers are opera-
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Table 1. Determination of Pass-Through to Imported Goods Prices:
Developing Countries Relative to Rich Countries (76 countries, 1990–2001)
Estimated Coefficient on
Change in exchange rate
Change in exporter’s price
(Change in exchange rate) × trend
Error correction term (ECM)
ECM × trend
Number of observations
Adjusted R-squared

Rich

Δ Dev.

0.310***
(0.075)
0.108***
(0.025)
−0.025***
(0.009)
−0.091***
(0.016)
0.000
(0.002)
5,677
0.324

0.496***
(0.101)
−0.023
(0.042)
−0.026**
(0.013)
−0.105***
(0.025)
0.011***
(0.003)

Source: Frankel, Parsley, and Wei (2005).
Notes: Dependent variable: change in retail import prices of eight narrowly defined commodities. The eight import commodities (given with their country of origin) are: Marlboro cigarettes
(U.S.), Coca-Cola (U.S.), cognac (France), Gilbey’s gin (U.S.), Time magazine (U.S.), Kodak color
film (U.S.), Cointreau liqueur (France), and Martini & Rossi vermouth (Italy). Levels of significance
are 5 percent (**) and 1 percent (***). For developing country coefficients, values in the “Δ Dev.”
column can be added to those in the “Rich” column.

and poor countries alike. Size does not appear as a determinant in most of our
results: small countries do not experience more pass-through than do large ones, a
very surprising finding in light of “pricing to market” theories (that is, price discrimination by sellers).
For present purposes, the important points are that the pass-through coefficient
fell significantly in the 1990s and that the speed of decline was twice as fast among
developing countries as it was among rich ones (0.051 per year compared with
0.025).24 The speed of pass-through, which is estimated in the form of an ECM term,
also shows a significant downward trend for developing (not for rich) countries.

tive. On the one hand, pass-through is incomplete even for the prices of these imported commodities at
dockside, which suggests that local distribution costs cannot be the only barrier to arbitrage—transport
costs, tariffs, and other trade barriers must matter as well. In support of this conclusion, distance has an
important effect, either reducing or slowing pass-through, at all four stages—dockside imports, retail,
competitors’ prices, and the CPI. On the other hand, pass-through behavior for retail imports is more like
behavior for local substitutes than it is like imports at the dock, which suggests that tariffs and transportation costs cannot be the only barrier to arbitrage—local distribution matters too. In support of this conclusion, higher wages have a strong negative effect on pass-through to the local competitors’ prices and the
CPI.
24 Taken literally, the estimated trend is strong enough to bring the pass-through coefficient to zero by
2006. This conclusion may to some extent be an artifact of the assumption of a linear trend that should not
be extrapolated. But when we try a different functional form that allows the effect of time to asymptote to
zero (the reciprocal of time), we get a similar result: the pass-through coefficient falls most of the way to
zero during the sample period.
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Figure 2. Pass-Through and Income, Average 1990–2001
(Country grouping based on World Bank classification)
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Source: Frankel, Parsley, and Wei (2005)—prices for 8 narrowly defined commodities imported into 76
countries; effect of exchange rate change within one year.
Note: Pass-through for less developed countries is greater than for rich countries, historically.

One might wonder if this estimated decline in the pass-through coefficient
during the 1990s is an indirect reflection of an asymmetry whereby pass-through
of depreciation is greater than pass-through of appreciation, or a threshold effect
whereby large devaluations result in proportionately less pass-through. We have
found in extensions that the answer is “no”; the trend remains even after controlling for the big devaluations.25
One would expect pass-through to prices of domestically produced goods or
the general CPI to be (even) lower than to prices of imports. Our paper also reports
results for other local price measures, and this is indeed the pattern they show
(Figure 3). Tariffs and distance both contribute significantly to low pass-through to
the CPI. But pass-through to prices of local substitutes and to the CPI both show
the same downward trends over the sample period as does pass-through to import
prices. The difference in coefficient trends between poor and rich countries is even
greater for pass-through to the CPI than it is for import prices. This is important, in
the present context, because most of the potential contractionary effects of devaluation require that pass-through extend beyond import prices alone, to include passthrough to locally produced goods or the CPI.
What can we say about the reasons for the decline in pass-through? As noted,
one hypothesis proposed by others is declining long-run inflation rates. This factor turns out to be particularly relevant in the case of explaining the downward
trend in pass-through to developing country CPIs.

25 The

threshold effect, while significant, goes the wrong way: changes in the exchange rate above
25 percent are found to have proportionately larger pass-through effects, not smaller. We did find strong
evidence of asymmetry. In fact, we cannot reject the hypothesis that appreciation is not passed through
at all, suggesting downward price rigidity. This is an interesting finding. But the significant downward
trend in the pass-through coefficient remains.
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dominated in terms of attention from researchers, appropriately so. Domestic banks
and firms had large debts denominated in foreign currencies, particularly in dollars.
They might have been able to service their debt at the previous exchange rate, but
they had trouble servicing it after the price of foreign exchange had gone up sharply.
The results were layoffs and bankruptcies.27
There is plenty of evidence of the output cost associated with the balance sheet
effect. Looking at the experience of the 1990s, Cavallo and others (2002) show that
countries entering a crisis with high levels of foreign debt tend to experience large
real exchange rate overshooting (devaluation in addition to the long-run equilibrium
level) and large output contractions. Similarly, Guidotti, Sturzenegger, and Villar
(2004) find evidence that liability dollarization worsens output recovery after a sudden stop in capital inflows. Céspedes (2004) finds that the interaction of real devaluation and external debt has a significant negative effect on output.
It is easier to point out the problem of “mismatch”—between the currency of
denomination of a country’s debts and the currency its firms earn—than it is to identify a cause, let alone a remedy. It is not enough to instruct firms to avoid dollar debts
or to hedge them, because international investors are not very interested in lending
to these countries in their own currencies. The result of following a rule to avoid borrowing in foreign currency would thus be to borrow less in total (which, admittedly,
might not be such a bad outcome). Eichengreen and Hausmann (1999) have made
the inability to borrow in local currencies famous under the name “original sin.” The
phrase is meant to imply that the problem is not the fault of the countries themselves,
or at least not the fault of recent governments. But we need not accept that it is completely predetermined.28
IV. How Might Debtors Mitigate Contractionary Currency Crashes?
One need not dismiss the charge that international financial markets discriminate
against developing countries in a number of ways in order to discuss the respects
in which debtors have some responsibility for their own fate. Let us consider two.
One respect is short run, and one is long run.

27 The

analytical literature on balance sheet effects and output contraction includes, but is not limited
to, Aghion, Bacchetta, and Banerjee (2000); Caballero and Krishnamurthy (2003); Céspedes, Chang, and
Velasco (2003 and 2004); Chang and Velasco (1999); Christiano, Gust, and Roldos (2004); Dornbusch
(2002); Jeanne and Zettelmeyer (2005); Kiyotaki and Moore (1997); Krugman (1999); Mendoza (2002);
and Schneider and Tornell (2001).
28 One school of thought is that the choice of an adjustable peg regime, or other intermediate exchange
rate regime, leads to dangerously high unhedged foreign currency borrowing. It is argued that a floating
regime would force borrowers to confront the existence of exchange rate risk and thereby reduce unhedged
foreign currency borrowing (see, for example, Eichengreen, 1999, p. 105). This sounds like an argument
in favor of governments introducing gratuitous volatility, because private financial agents underestimate
risk. But the models of Pathak and Tirole (2004); Jeanne (2005); Chamon and Hausmann (2005); and
Chang and Velasco (1999) do it with only fundamentals-generated uncertainty and rational expectations.
Hausmann and Panizza (2003) find empirical support only for an effect of country size on original sin, not
for an effect of income level or exchange rate regime. Goldstein and Turner (2004) point out things countries can do to reduce currency mismatch.
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Shifts on the Balance Sheet During the “Procrastination Phase”
The short-run question over which countries have some control arises during the
interval I have called the period of procrastination. When foreign investors lose
their enthusiasm for financing a country’s current account deficit, the national policymakers must decide whether to adjust or to wait. Typically, they wait. Countries
that had managed to keep dollar-denominated debt relatively low tended to switch
the composition of their debt in that direction during the year or so preceding the
ultimate currency crash, to entice skeptical foreign investors to stay in.
A prime example is Mexico in 1994. International enthusiasm for investing in
Mexico began to decline after the beginning of the year. The authorities clung to the
exchange rate target and delayed adjustment, hoping circumstances would turn
around. Most obviously, during much of the year they ran down reserves, as shown
in Figure 4. But an important second mechanism of delay was to placate nervous
investors by offering them tesobonos (short-term, dollar-linked bonds) in place of
the peso bonds (Cetes) they had previously held. Figure 5 shows the dramatic
increase in dollar-linked debt during the year leading up to the peso crisis of
December 1994. It seems likely that the magnitude of the Mexican recession in 1995
stemmed not just from the adverse balance sheet effects that have been so frequently
noted, but particularly from the adverse shift in balance sheets that took place in
1994. A third mechanism of delay was a shift toward shorter maturities, illustrated
in Figure 6.29 And the fourth has already been noted, an explicit commitment to
defend the peg.
These mechanisms are part of a strategy that is sometimes called “gambling for
resurrection.” What they have in common, beyond achieving the desired delay, is
helping to make the crisis worse when it does come, if it comes.30 It is harder to
restore confidence after a devaluation if reserves are near zero and the ministers have
lost personal credibility. Further, if the composition of the debt has shifted toward
the short term, in maturity, and toward the dollar, in denomination, then restoring
external balance is likely to wreak havoc with private balance sheets, regardless of
the combination of increases in interest rate versus increases in exchange rate.
The lesson? Adjust sooner rather than later (which is, admittedly, easier said
than done).
Openness to Trade Reduces Vulnerability to Currency Crises
One final question concerns an aspect of the structure of the economy that can be
influenced by policy, but only in the long run: the degree of integration with
respect to international trade. Broadly speaking, there are two opposing views on

29 See

Broner, Lorenzoni, and Schmukler (2004).
helps explain why the ratio of short-term foreign debt to reserves appears so often and so
robustly in the literature on early warning indicators for currency crashes. Examples include Frankel and
Rose (1996); Berg and others (1999); Goldstein, Kaminsky, and Reinhart (2000); Rodrik and Velasco
(2000); Mulder, Perrelli and Rocha (2002); Frankel and Wei (2005, Table 2); and many other references
given in those papers.
30 This
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Figure 4. Evolution of Mexico’s Reserves, from Sudden Stop to 1994 Currency Crash,
January 1992–April 1995
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Figure 5. Evolution of Mexican Debt According to Currency
Denomination, 1992–95
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Figure 6. Evolution of Mexican Debt According to Maturity, 1992–95
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the relationship between a country’s openness and whether it is prone to sudden
stops or currency crashes. The first view is that openness makes a country more vulnerable to sudden stops. 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 sudden stops. If the ratio of trade to
GDP is structurally high, it is easier to adjust to a cutoff in international financing of
a given magnitude. I will describe a new test of the relationship between trade openness and vulnerability to sudden stops to help choose between the two hypotheses.
Such tests have been done before, but usually without taking into account the possible endogeneity of trade. The 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 trade 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 even
for exports—and that the resulting shrinkage in trade is more painful if trade was
a larger share of the economy to begin with. A third variant says that financial
openness raises vulnerability to sudden stops, and openness to trade in practice
goes hand in hand with openness to financial flows.31 In the limiting case, a country that is in autarky with respect to trade must have a net capital account of zero
owing to the balance of payments adding-up constraint. Regardless of the specific
reasoning, the notion that globalization leads to crises is a generalization that
appeals to many.
The view that openness to trade makes countries less vulnerable also comes
with a number of different specific mechanisms that have been proposed. Eaton
and Gersovitz (1981) and Rose (2002) argue that the threatened penalty of lost
trade is precisely the answer to the riddle, “Why do countries so seldom default on
their international debts?” Strong trade links are statistically correlated with low
default probabilities. International investors will be less likely to pull out of a country with a high trade-to-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 lending
cutoff less likely.
Another variant of the argument that openness reduces vulnerability takes as the
relevant penalty in a crisis the domestic cost of adjustment, that is, the difficulty of
eliminating a newly unfinanceable trade deficit. The argument goes back at least to
Sachs (1985, p. 548). He suggested that Asian countries were less vulnerable to dislocations than Latin American countries in the international debt crisis of the
1980s—despite similar debt-to-GDP ratios—because they had higher export-toGDP ratios. The relatively worse preformance observed in Latin America was due
31 For

example, because much trade needs multinational corporations, which 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.
Aizenman (2003); and Aizenman and Noy (2004).
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to the lower availability of export revenue to service debt. More recently, Guidotti,
Sturzenegger, and Villar (2004) make a similar point by providing evidence that
economies that trade more recover fairly quickly from the output contraction that usually comes with the sudden stop, while countries that are more closed suffer sharper
output contraction and a slower recovery.
Consider first a country that faces a given cutoff 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 is, 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 not enjoyable.
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 1994–98, as we have already noted, economists
have increasingly emphasized the contractionary balance sheet effect: if a 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 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 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 (2004). 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.32 But 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 opposing hypothesis, that openness
raises a country’s vulnerability. It would be useful to be able to choose empirically
between the two competing hypotheses.
I will report new results—from Cavallo and Frankel (2004)—for two questions.
(1) What is the effect of openness on vulnerability to sudden stops implemented by
a probit model measuring the probability of a sudden reduction in the magnitude of
32 Others who have argued that Argentina’s low trade-to-GDP ratio helps explain why it was such a
victim of the global sudden stop after 1999 include Calvo, Izquierdo, and Mejía (2004); Calvo and Talvi
(2004); Desai and Mitra (2004); and Treasury Secretary Paul O’Neill, who once reportedly said it was
unsurprising the Argentines had lost the confidence of investors, because they don’t export anything.
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net capital inflows, following closely the definition of Calvo, Izquierdo, and Mejía
(2004)?33 (2) What is the effect of openness on vulnerability to currency crises,
implemented by a probit model representing the probability of a sudden increase in
exchange market pressure, which is in turn defined as the percentage depreciation
plus percentage loss in foreign exchange reserves? In addition to analyzing the
probit model of this exchange market pressure definition of a currency crisis, as in
Frankel and Wei (2005), we also looked at the output loss subsequent to a crisis.
There is no reason, a priori, why something (openness) that makes the consequences of sudden stops better (less contractionary devaluations) should also necessarily make them less frequent, or that something that makes the consequences
worse should also make them more frequent. Indeed, some theories are based on
the notion that the worse the consequences, the less often it will happen. But in our
results the effects turn out to go the same way, regardless of which concept of performance is used.
Calvo, Izquierdo, and Mejía (2004) and Edwards (2004a and b) are 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 and 2000) find that openness helps trigger crises and/or sharp reversals of the current account. Most of these
papers use the trade-to-GDP ratio as the measure for openness to trade.
A critic might argue that the trade-to-GDP ratio is endogenous. One way in
which trade openness could be endogenous is via income: countries tend to liberalize trade barriers as they grow richer—in part because their mode of public finance
gradually shifts from tariff revenue to income taxes or Value Added Tax (VAT). A
second way is that trade liberalization could be part of a more general reform strategy driven by a proglobalization 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 Ordinary Least Squares regression analysis (OLS) 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 feedback between trade
and financial openness.
How can the endogeneity of trade be addressed? We use gravity estimates to
construct an instrumental variable for trade openness, a methodology developed
by Frankel and Romer (1999), in the context of the effect of trade on growth, and
updated in the Frankel and Rose (2002) data set.
The results reported in Table 2 show that openness reduces vulnerability to sudden stops rather than increasing it.34 Not only does this relationship hold up when
we move from OLS to instrumental variables, but it appears stronger. The degree of
trade openness is a powerful predictor of these capital account shocks: moving from
33 To the best of my knowledge, the increasingly popular expression “Sudden Stops” was first used by
Dornbusch, Goldfajn and Valdes (1995). The first analytic approach to the problem of sudden stops is
Calvo (1998).
34 A more complete set of results is reported in Cavallo and Frankel (2004).
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Table 2.

Effect of Openness (Trade/GDP) on Vulnerability
to Sudden Stops and Currency Crashes
To Predict Sudden Stops1
Ordinary probit

Trade opennesst
Foreign debt/GDPt−1
Liability dollarizationt−1

IV

ⴚ0.53
(0.259)**
ⴚ0.080
(0.217)
0.316
(0.195)

ⴚ2.45
(0.813)**
0.196
(0.275)
0.591
(0.256)**

ⴚ4.068
(1.297)**

ⴚ7.386
(2.06)***

ⴚ2.544
(0.63)***
778

ⴚ1.73
(0.723)**
1,062

Exchange rate rigidity
CA/GDPt−1
ln reserves in months
of importst−1
Constant
Number of Observations

To Predict Currency Crashes2
Ordinary probit

IV

ⴚ0.57
(0.269)**
0.23
(0.231)
0.027
(0.249)
0.13
(0.094)
ⴚ0.272
(1.392)
ⴚ0.26
(0.082)***
ⴚ0.99
(0.749)
557

ⴚ1.73
(0.918)*
0.59
(0.373)
0.18
(0.234)
0.22
(0.113)*
0.66
(1.455)
ⴚ0.37
(0.099)***
0.304
(0.786)
841

Source: Cavallo and Frankel (2004)
Notes: Robust standard errors reported in parentheses. *** = statistically significant at 1 percent.
** = statistically significant at 5 percent. * = statistically significant at 10 percent. Estimation performed with regional dummies and year fixed effects. IV is the gravity-based instrumental variable
for trade openness from Frankel and Romer (1999) and Frankel and Rose (2002).
1Calvo, Izquierdo, and Talvi (2003), definition.
2Frankel and Wei (2005), definition.

Argentina’s current trade share (approximately .20 of GDP) to Australia’s average
trade share (approximately .30 of GDP) reduces the probability of a sudden stop by
32 percent. The results for openness are the same when we seek to explain currency
crashes. 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 crashes. In fact, out of the set of
controls we tried, openness is the only variable that is virtually always statistically
significant.35
V. Conclusion
There are thus at least two ways of seeking to minimize vulnerability to sudden
stops, devaluations, and associated economic contractions: keeping the economy
open to trade and keeping balance sheets strong by avoiding a shift to short-term dollar debt as a means of procrastination. This lecture began by noting the frequency
35 The current account deficit as a share of GDP is always highly significant in the probit regressions
to determine sudden stops, and liability dollarization sometimes is, but not in the currency crash equation.
The reserve-to-import ratio is always highly significant in the currency crash regression and sometimes
foreign debt-to-GDP and nominal exchange rate rigidity are as well, but not in the first equation.
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with which political leaders and ministers lose office after a devaluation. But seeking to hold on to political viability is presumably the precise reason governments
often procrastinate and feel they have to postpone adjustment to balance of payments
deficits and instead run down reserves, shorten the maturity of the debt, and borrow
in dollars. So the openness strategy may be the most robust option in the long run,
politically as well as economically.
APPENDIX 1.
Currency Crashes and Frequency of Changes
of Policymakers in Developing Countries
There are 103 countries in the sample.
A. Change in Premier or Chief Executive: One-Year Horizon, 1970–2003
12-Month Period Following a Devaluation

All Other 12-Month Periods

51
(27.1 %)
137
(72.9%)
188

679
(20.5%)
2,635
(79.51%)
3,314

Change observed
No change observed
Total
P-value for the difference is 0.126.

Graph of number of episodes of devaluations and number of premier changes over time.
Developing Countries—Six-month period
Number of Currency Crash Episodes and Premier Changes Across the World
(1970–2003)
25

Premier change
Devaluation episode

20

15

10

5

Note: The correlation between the two series is 18.1 percent.
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CONTRACTIONARY CURRENCY CRASHES IN DEVELOPING COUNTRIES

B. Change in Premier or Chief Executive: One-Year Horizon, 1970–2003
12-Month Period Following a Devaluation
Change observed

All Other 12-Month Periods

41
(29.1%)
100
(70.9%)
141

No change observed
Total

459
(21.4%)
1,683
(78.6%)
2,142

Note: “Own turnover”—The reference set is only those developing countries that have experienced a currency crash at some point. P-value for the difference is 0.013.

C. Change in Premier or Chief Executive: Six-Month Horizon, 1970–2003
6-Month Period Following a Devaluation
Change observed

All Other 6-Month Periods

36
(19.05 %)
153
(81.0%)
189

No change observed
Total

812
(11.6%)
6,192
(88.4%)
7,004

Note: P-value for the difference is 0.004; t-statistic is 2.71.

D. Change in Premier or Chief Executive: Six-Month Horizon, 1970–2003
6-Months Period Following a Devaluation

All Other 6-Month Periods

31
(22.0%)
110
(78.0%)
141

492
(11.5 %)
3,792
(88.5%)
4,284

Change observed
No change observed
Total

Note: “Own turnover”—reference set is only for those developing countries which have experienced currency crash at some point. P-value for the difference is 0.002.

E. Change in Finance Minister or Central Bank Governor: One-Year Horizon.

Change of Governor observed
No change of Governor observed
(41.7%)
Total

When a Devaluation Occurred

All Years

14
(58.3%)
10
(64.1%)
24

212
(35.8%)
380
592

Note: The data pertain to the IMF Board of Governors membership from 1995–1999, inclusive.
The probability of the IMF governor of a country changing is 1.63 times larger when there was a currency crash. T-statistic is 3.56. P-value is 0.001.
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F. One-Year Horizon, Change in Premier or Chief Executive by Income Level
(1) Rich Countries
1-Year Period Following a Devaluation

All Other 1-Year Periods

0
(–)
0
(–)
0

212
(28.3%)
536
(71.7%)
748

1-Year Period Following a Devaluation

All Other 1-Year Periods

Change observed
No change observed
Total

(2) Middle-Income Countries

Change observed
No change observed
Total

29
(29.3%)
70
(70.7%)
99

508
(20.2%)
2,012
(79.8%)
2,520

Note: P-value for the difference is 0.342.

(3) Poor Countries
1-Year Period Following a Devaluation
Change observed
No change observed
Total

22
(24.4%)
68
(75.6%)
90

All Other 1-Year Periods
171
(16.8%)
845
(83.2%)
1,016

Note: P-value for the difference is 0.204.

G. Six-Month Horizon, Change in Premier or Chief Executive by Income Level
(1) Rich Countries

Change observed
No change observed
Total

6-Month Period Following a Devaluation

All Other 6-Month Periods

0
(–)
0
(–)
0

235
(15.7%)
1,261
(84.3%)
1,496
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(2) Middle-Income Countries
6-Month Period Following a Devaluation

All Other 6-Month Periods

22
(22.2%)
77
(77.8%)
99

581
(11.5%)
4,459
(88.5%)
5,040

Change observed
No change observed
Total

Note: P-value for the difference is 0.022.

(3) Poor Countries
6-Month Period Following a Devaluation

All Other 6-Month Periods

14
(15.6%)
76
(84.4%)
90

195
(9.6%)
1,837
(90.4%)
2,032

Change observed
No change observed
Total

Note: P-value for the difference is 0.174.

H. Changes in Leadership According to Political System
(1) One-Year Horizon, Change in Premier or Chief Executive by Income Level
and Political System
Low-Income
Countries
Presidential

Parliamentary

Nondemocracy

All
Developing
Countries

Job losses
(job losses/
devaluations)
Devaluations
Job losses
(job losses/
devaluations)
Devaluations
Job losses
(job losses/
devaluations)
Devaluations
Job losses
(job losses/
devaluations)
Devaluations

11

Middle-Income
Countries
23

All Developing
Countries
34

(31.4%)
35
0

(38.3%)
60
3

(35.8%)
95
3

(0.0%)
2
10

(15.8%)
19
4

(14.3%)
21
14

(18.9%)
53
21

(20.0%)
20
30

(19.2%)
73
51

(23.3%)
90

(30.3%)
99

(27.0%)
189
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(2) Six-Month Horizon, Change in Premier or Chief Executive by Income Level
and Political System
Low-Income
Countries
Presidential

Parliamentary

Nondemocracy

All
Developing
Countries

Job losses
(job losses/
devaluations)
Devaluations
Job losses
(job losses/
devaluations)
Devaluations
Job losses
(job losses/
devaluations)
Devaluations
Job Losses
(job losses/
devaluations)
Devaluations

7

Middle-Income
Countries

All Developing
Countries

18

25

(20.0%)
35
0

(30.0%)
60
1

(26.3%)
95
1

(0.0%)
2
7

(5.3%)
19
3

(4.8%)
21
10

(13.2%)
53
14

(15.0%)
20
22

(13.7%)
73
36

(15.6%)
90

(22.2%)
99

(19.0%)
189

I. Change In Premier, Controlling for Start of an IMF Program
(Within 3 Months on Either Side of a Currency Crash)
This table summarizes the statistics of devaluations, job loss, and IMF programs in the 1990s
and 2000s.

Cases with an IMF
program
Cases without an IMF
program
Total

Premier Change Occurred
Within 6 Months

Premier Change Did Not
Occur Within 6 Months

4
(21.05%)
(20.00%)
16
(21.92%)
(80.00%)
20

15
(78.95%)
(20.83%)
57
(78.08%)
(79.17%)
72

Total
19

73

92

The t-test below compares the probability that devaluation leads to a premier change within six
months when there is an IMF program (21 percent) with the probability of a premier change
occurring within six months (in general). The P-value is much larger, at 20 percent.
Ha: diff < 0
t = −0.8781
P < t = 0.196

Ha: diff = 0
t = −0.8781
P > 冷t冷 = 0.391

Ha: diff > 0
t = −0.8781
P > t = 0.804
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Comparing IMF and non-IMF devaluation cases, and the probability with which each leads to
a change of leader within six months, shows that there is no significant difference between the
two groups.
Ha: diff < 0
t = 0.0803
P < t = 0.532

Ha: diff= 0
t = 0.0803
P > 冷t冷 = 0.937

Ha: diff > 0
t = 0.0803
P > t = 0.468

When comparing the probability that devaluation without an IMF program leads to a change of
leader within six months with the probability of premier change occurring within six months
under normal circumstances, we find the former is significantly higher than the latter.
Ha: diff < 0
t = −1.901
P < t = 0.031

Ha: diff = 0
t = −1.901
P > 冷t冷 = 0.061

Ha: diff > 0
t = −1.901
P > t = 0.969
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APPENDIX 2.
IMF Country Programs, with Dates of Approval

Begin
Date

Commitment
Amount
(Millions SDRs)

Albania

Stand-By

8/26/1992

20

Algeria
Algeria
Algeria
Argentina
Argentina

Stand-By
Stand-By
EFF
Stand-By
EFF

6/3/1991
5/27/1994
5/22/1995
7/29/1991
3/31/1992

300
457.2
1,169.28
780
4020.25

Argentina
Argentina

Stand-By
EFF

4/12/1996
2/4/1998

720
2080

Argentina
Armenia
Azerbaijan
Azerbaijan
Belarus
Brazil
Brazil
Brazil
Bulgaria
Bulgaria
Bulgaria
Bulgaria

Stand-By
Stand-By
Stand-By
EFF
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By

3/10/2000
6/28/1995
11/17/1995
12/20/1996
9/12/1995
1/29/1992
12/2/1998
9/14/2001
3/15/1991
4/17/1992
4/11/1994
7/19/1996

10585.5
43.88
58.5
58.5
196.28
1500
10419.84
2193
279
155
139.48
400

Bulgaria
Bulgaria
Cameroon

Stand-By
EFF
Stand-By

4/11/1997
9/25/1998
12/20/1991

371.9
627.62
28

Drawn Amount
(Millions SDRs)
13.12
225
385.2
1,169.28
292.5
4020.25
613
0
3834.3
13.5
58.5
53.24
50
127.5
7869.15
0
279
124
116.24
80
371.9
523
8

Comments
Cancelled prior to expiration date of 8/25/1993.
Replaced by ESAF on 7/14/1993.
Cancelled.
Cancelled prior to expiration date of 6/30/1992.
Extended from 3/30/1995 to 4/30/1995 and then
to 3/30/1996. Approved amount increased.
At time of approval, purchase schedule decided
through 11/1998.
Cancelled prior to expiration date of 6/27/1996.
Extended from 12/19/1999 to 3/19/2000.

Amounts exclude SRF drawing of SDR 2.6 billion.
Followed by another stand-by on 4/17/1992.
Approved after expiration of 3/15/1991 stand-by.
Approved amount increased in 9/1994.
Cancelled prior to expiration date of 3/18/1998.
Replaced by another stand-by on 4/11/1997.
Replaced the 6/19/1996 stand-by.

©International Monetary Fund. Not for Redistribution

Jeffrey A. Frankel

Country

Program
Type

Stand-By
Stand-By
Stand-By

3/14/1994
9/27/1995
3/28/1994

81.06
67.6
16.48

21.91
28.2
10.71

Stand-By
EFF
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
EFF
Stand-By
Stand-By
Stand-By

3/23/1994
12/20/1999
8/27/1990
5/27/1994
4/8/1991
4/19/1993
11/29/1995
9/20/1991
10/14/1994
3/12/1997
3/19/2001
3/17/1993
1/7/1991

16.52
1957
27.98
23.16
33.64
21.04
52
82.75
65.4
353.16
200
177
619.5

10.32
0
4
12.5
25.64
0
0
33.1
13.08
28.78
0
70
619.5

Czechoslovakia

Stand-By

4/3/1992

Dominican
Republic
Dominican
Republic
Ecuador
Ecuador

Stand-By

8/28/1991

39.24

39.24

Stand-By

7/9/1993

31.8

16.8

Stand-By
Stand-By

12/11/1991
5/11/1994

75
173.9

18.56
98.9

Ecuador
Egypt
Egypt
Egypt
El Salvador
El Salvador

Stand-By
Stand-By
EFF
Stand-By
Stand-By
Stand-By

4/19/2000
5/17/1991
9/20/1993
10/11/1996
8/27/1990
1/6/1992

226.73
234.4
400
271.4
35.6
41.5

113.35
147.2
0
0
0
0

236

36

Followed by another stand-by on 9/27/1995.
Approved after expiration of 3/14/1994 stand-by.

Extended from 4/7/1992.

Precautionary arrangement.
Extended from 3/6/1992. Followed by another
stand-by on 4/3/1992.
Cancelled prior to expiration date 4/2/1993.
(Czechoslovakia ceased to exist on 1/1/1993.)
Followed by another stand-by on 7/9/1993.

Approved amount increased in 11/1994.
Cancelled prior to expiration date of 3/31/1996.
Extended from 11/30/1992.
Precautionary arrangement.
Followed by another stand-by on 5/10/1993.
(continued)
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Cameroon
Cameroon
Central African
Republic
Chad
Colombia
Congo, Rep of
Congo, Rep of
Costa Rica
Costa Rica
Costa Rica
Côte D’Ivoire
Croatia
Croatia
Croatia
Czech Republic
Czechoslovakia
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Commitment
Amount
(Millions SDRs)

Begin
Date

El Salvador

Stand-By

5/10/1993

47.11

El Salvador
El Salvador
El Salvador
Estonia
Estonia

Stand-By
Stand-By
Stand-By
Stand-By
Stand-By

7/21/1995
2/28/1997
9/23/1998
9/16/1992
10/27/1993

37.68
37.68
37.68
27.9
11.63

Estonia

Stand-By

4/11/1995

13.95

Estonia
Estonia
Estonia
Gabon
Gabon
Gabon
Gabon
Georgia
Guatemala
Haiti
Honduras
Hungary
Hungary
Hungary
Hungary
India
India

Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
EFF
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
EFF
Stand-By
Stand-By
Stand-By
Stand-By

7/29/1996
12/17/1997
3/1/2000
9/30/1991
3/30/1994
11/8/1995
10/23/2000
6/28/1995
12/18/1992
3/8/1995
7/27/1990
3/14/1990
2/20/1991
9/15/1993
3/15/1996
1/18/1991
10/31/1991

13.95
16.1
29.34
28
38.6
110.3
92.58
72.15
54
20
30.5
159.21
1114
340
264.18
551.93
1656

Drawn Amount
(Millions SDRs)
0
0
0
0
27.9
11.63
0
0
0
0
4
38.6
60.67
13.22
22.2
0
16.4
30.5
127.37
557.23
56.7
0
551.93
1656

Comments
Approved after expiration of 1/6/1992 stand-by.
Extended from 3/9/1994. Amount increased 11/1994.
Extended from 4/27/1998.
Followed by another stand-by on 10/27/1993.
Approved after expiration of 9/16/1992 stand-by.
Followed by another stand-by on 4/11/1995.
Approved after expiration of 10/27/1993 stand-by.
Followed by another stand-by on 7/29/1996.
Approved after expiration of 4/11/1995 stand-by.
Precautionary arrangement.
Precautionary arrangement.

Extended from 11/7/1998 to 3/7/1999.
Cancelled prior to expiration date of 6/27/1996.

Extended from 7/26/1991.
Cancelled prior to expiration date of 3/13/1991.
Cancelled prior to expiration date of 2/19/1994.
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Country

Program
Type

Stand-By

11/5/1997

8338.24

3669.12

Indonesia

EFF

8/25/1998

5383.1

3797.7

Indonesia
Jamaica
Jamaica
Jamaica
Jordan
Jordan

EFF
Stand-By
Stand-By
EFF
Stand-By
EFF

2/4/2000
3/23/1990
6/28/1991
12/11/1992
2/26/1992
5/25/1994

3638
82
43.65
109.13
44.4
189.3

851.15
82
43.65
86.75
44.4
130.32

Jordan
Jordan
Kazakhstan

EFF
EFF
Stand-By

2/9/1996
4/15/1999
1/26/1994

238.04
127.88
123.75

202.52
36.54
74.25

Kazakhstan
Kazakhstan
Kazakhstan
Korea
Kyrgyz
Republic
Latvia
Latvia

Stand-By
EFF
EFF
Stand-By
Stand-By

6/5/1995
7/17/1996
12/13/1999
12/4/1997
5/12/1993

185.6
309.4
329.1
15500
27.09

185.6
154.7
0
14412.5
11.61

Stand-By
Stand-By

9/14/1992
12/15/1993

54.9
22.88

54.9
9.15

Latvia

Stand-By

4/21/1995

27.45

0

Latvia

Stand-By

5/24/1996

30

0

Approved under IMF’s emergency procedures.
Access increased 7/15/1998. Cancelled prior to
expiration date of 11/4/2000.
Prior SBA cancelled, replaced by EFF.
EFF to cover remaining period of SBA.
Cancelled before expiration date of 11/5/2000,
replaced by EFF on 2/4/2000.
Followed by another stand-by on 6/28/1991.
Extended from 6/30/1992.
Extended from 12/10/1995 to 2/24/1996 and 3/16/1996.
Extended from 8/25/1993.
Approved amount increased in 9/1994 and 2/1995.
Cancelled prior to expiration date of 5/24/1997.
Replaced by another EFF 2/9/1996.
Approved amount increased from 200.8 in 2/1997.
Extended from 1/25/1995.
Followed by another stand-by on 6/5/1995.
Approved after expiration of 1/26/1994 stand-by.

Approved under IMF’s emergency procedures.
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Followed by another stand-by on 12/15/1993.
Approved after expiration of 9/14/1992 stand-by.
Followed by another stand-by on 4/21/1995.
Approved after expiration of 12/15/1993 stand-by.
Followed by another stand-by on 5/24/1996.
Approved after expiration of 4/21/1995.
Followed by another stand-by on 10/10/1997.
Precautionary arrangement.
(continued)
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Commitment
Amount
(Millions SDRs)

Begin
Date

Drawn Amount
(Millions SDRs)

Latvia
Latvia
Latvia
Lesotho
Lesotho

Stand-By
Stand-By
Stand-By
Stand-By
Stand-By

10/10/1997
12/10/1999
4/20/2001
9/23/1994
7/31/1995

33
33
33
8.37
7.17

Lesotho
Lithuania
Lithuania

Stand-By
Stand-By
Stand-By

9/23/1996
10/21/1992
10/22/1993

7.17
56.93
25.88

Lithuania
Lithuania
Lithuania
Macedonia, FYR
Macedonia, FYR
Malawi
Mexico

EFF
Stand-By
Stand-By
Stand-By
EFF
Stand-By
Stand-By

10/24/1994
3/8/2000
8/30/2001
5/5/1995
11/29/2000
11/16/1994
2/1/1995

134.55
61.8
86.52
22.3
24.115
15
12070.2

134.55
0
0
22.3
1.15
12.72
8758.02

Mexico
Moldova
Moldova
Moldova
Mongolia
Morocco
Morocco
Nicaragua
Niger

Stand-By
Stand-By
Stand-By
EFF
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By

7/7/1999
12/17/1993
3/22/1995
5/20/1996
10/4/1991
7/20/1990
1/31/1992
9/18/1991
3/4/1994

3103
51.75
58.5
135
22.5
100
91.98
40.86
18.6

1939.5
51.75
32.4
87.5
13.75
48
18.4
17.03
11.1

0
0
0
0
0
0
56.93
5.18

Comments
Approved after expiration of 5/24/1996 stand-by.
Precautionary arrangement.
Precautionary arrangement.
Cancelled. Replaced by another stand-by on 7/31/1995.
Approved after expiration of 9/23/1994 stand-by.
Followed by another stand-by on 9/23/1996.
Approved after expiration of 7/31/1995 stand-by.
Followed by another stand-by on 10/22/1993.
Approved after expiration of 10/21/1992 stand-by.
Cancelled prior to expiration date of 3/21/1995.
Precautionary arrangement.
Precautionary arrangement.

Extended from 8/15/1996. Initial amount
approved 2/1/1995 and increased 6/30/1995.
Followed by another stand-by on 3/22/1995.
Approved after expiration of 12/17/1993 stand-by.
Extended from 10/3/1992.
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Country

Program
Type

Stand-By
Stand-By
Stand-By

1/9/1991
8/4/2000
9/16/1993

319
788.94
265.4

0
0
88

Pakistan

EFF

2/22/1994

379.1

123.2

Pakistan

Stand-By

12/13/1995

562.59

294.69

Pakistan
Pakistan
Panama

EFF
Stand-By
Stand-By

10/20/1997
11/29/2000
2/24/1992

454.92
465
74.17

113.74
150
54.57

Panama
Panama
Panama
Peru

Stand-By
EFF
Stand-By
EFF

11/29/1995
12/10/1997
6/30/2000
3/18/1993

84.3
120
64
1018

84.3
40
0
642.69

Peru
Peru
Peru
Philippines

EFF
EFF
Stand-By
Stand-By

7/1/1996
6/24/1999
3/12/2001
2/20/1991

300.2
383
128
334.2

160.5
0
0
334.2

Philippines

EFF

6/24/1994

791.2

791.2

Philippines

Stand-By

4/1/1998

1020.79

545.66

Poland

Stand-By

2/5/1990

545

Cancelled prior to expiration date 9/15/1994.
Replaced by an EFF/ESAF in 2/1994.
EFF and parallel ESAF replaced by a
stand-by approved by IMF Board 12/13/1995.
Three purchases made under EFF.
Cancelled on 12/13/1995 prior to expiration.
Extended from 3/31/1997.
Amount increased 12/17/1996.
This EFF approved along with an ESAF.
Extended from 12/23/1993. Amount decreased
from 93.68 in 12/1993.
Approved amount increased from 69.8.

This arrangement followed by
another EFF on 7/1/1996.
Approved amount increased.
Precautionary arrangement.
Precautionary arrangement.
Extended from 8/19/1992 to 12/31/1992 and 3/31/1993.
Amount includes augmentation of 70.
Arrangement extended from 6/23/97 to
7/23/1997, 12/31/1997, and 3/31/1998.
Access increased 7/18/1997.
Followed by another stand-by on 4/1/1998.
Approved after expiration of 6/24/1994 EFF.
Extended from 3/31/2000 to 6/30/2000.
Then extended to 12/31/2000.

357.5
(continued)
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Nigeria
Nigeria
Pakistan
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APPENDIX 2. (concluded)

Country

Program
Type

Begin
Date

Commitment
Amount
(Millions SDRs)

Drawn Amount
(Millions SDRs)

Poland
Poland
Poland

EFF
Stand-By
Stand-By

4/18/1991
3/8/1993
8/5/1994

1224
476
333.3

76.5
357
283.3

Romania
Romania
Romania

Stand-By
Stand-By
Stand-By

4/11/1991
5/29/1992
5/11/1994

380.5
314.04
320.5

318.1
261.7
94.27

Romania
Romania

Stand-By
Stand-By

4/22/1997
8/5/1999

301.5
400

120.6
139.75

Russian
Federation
Russian
Federation
Russian
Federation
Russian
Federation
Senegal
Slovak
Republic
Sri Lanka

Stand-By

8/5/1992

719

719

Stand-By

4/11/1995

4313.1

4313.1

Cancelled prior to expiration date of 4/10/1996.

EFF

3/26/1996

13206.57

5779.71

Arrangement terminated on 3/26/1999 prior to
3/25/2000 end date.

Stand-By

7/28/1999

Stand-By
Stand-By

3/2/1994
7/22/1994

47.56
115.8

Stand-By

4/20/2001

200

Cancelled prior to expiration date of 4/17/1994.
Extended from 3/7/1994.
Approved amount increased in 10/1994,
then decreased to 333.3 in 9/1995.
Followed by another stand-by on 5/29/1992.
Approved after expiration of 4/11/1991 stand-by.
Extended from 12/10/1995 and cancelled
prior to expiration date of 4/24/1997.
Replaced by another stand-by on 4/22/1997.
Replaced the 5/11/1994 stand-by.
Extended from 3/31/2000 to 5/31/2000.
Then extended to 2/28/2001.

471.43
30.91
32.15
103.35

Cancelled prior to expiration date of 3/1/1995.

Precautionary arrangement.
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3300

Comments

Stand-By
Stand-By
Stand-By

5/8/1996
8/20/1997
4/20/1990

15
2900
85

15
2500
85

Stand-By
Stand-By
Stand-By
Stand-By

7/8/1994
12/22/1999
4/7/1995
5/10/1996

610.5
8676
997.3
598.2

460.5
2843.8
538.65
598.2

Ukraine
Ukraine

Stand-By
EFF

8/25/1997
9/4/1998

398.92
1919.95

181.33
712.15

Uruguay
Uruguay
Uruguay
Uruguay
Uruguay
Uruguay
Venezuela

Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By
Stand-By

12/12/1990
7/1/1992
3/1/1996
6/20/1997
3/29/1999
5/31/2000
7/12/1996

94.8
50
100
125
70
150
975.65

9
15.97
0
114.2
0
0
350

Vietnam

Stand-By

10/6/1993

145

108.8

Zimbabwe
Zimbabwe
Zimbabwe
Zimbabwe

EFF
EFF
Stand-By
Stand-By

1/24/1992
9/11/1992
6/1/1998
8/2/1999

340.8
114.6
130.65
141.36

71.2
86.9
39.2
24.74

Approved after expiration of 1/13/1989 stand-by.
Extended from 9/7/1995. Amount increased 4/1995.
Followed by another stand-by on 5/10/1996.
Approved after expiration of 4/7/1995 stand-by.
Extended from 2/9/97.
Approved amount increased 5/27/1999.
Arrangement extended to 8/15/2002.

Followed by another stand-by on 6/20/1997.
Approved after expiration of 5/1/1996 stand-by.
Precautionary arrangement.
Precautionary arrangement.
Only one purchase made as BOP position
strengthened, creating pressure on
public spending and sending program off track.
Cancelled prior to extended date 12/31/1994
(original date was 10/5/1994).
EFF cancelled prior expiration date 1/23/1995.

185

©International Monetary Fund. Not for Redistribution

CONTRACTIONARY CURRENCY CRASHES IN DEVELOPING COUNTRIES

Tajikistan
Thailand
Trinidad and
Tobago
Turkey
Turkey
Ukraine
Ukraine

APPENDIX 3.
One-Year Horizon
In a sample of currency crashes, chief executives were 1.7 times as likely to lose their jobs over
the subsequent 12 months if their government had said it would not devalue (2⁄3) than if it had
not said so ( 7⁄18).
A. Promises by Premiers, Finance Ministers, Central Bank (CB) Governors
(1) Summary Table

Promise
No Promise
Total

Changes
in Premier

No Changes
in Premier

4
7
11

2
11
13

Frequency of Change
in Premier

Total
Case Studies

2/3
7/18

6
18
24

(2) Background Table 1 (Changes in Premier)
Month of
Devaluation

Date of
Premier Change

Presence of Promise
(by whom)

Newspaper
(date of report)

Argentina
Argentina
Argentina
Argentina
Korea
Mexico
Mexico

03/75
04/81
04/89
01/02
12/97
09/76
02/82

03/24/75
12/11/81
07/08/89
01/02/02
02/25/98
12/01/76
12/01/82

Lebanon
Sierra Leone
Venezuela
Syrian Arab
Republic

08/90
08/97
02/02
01/88

12/24/90
03/10/98
04/13/02
11/01/ 88

No
No
Yes (CB governor)
Yes (premier)
No
No
Yes (premier and
CB governor)
No
No
Yes (CB governor)
No

La Prensa
La Prensa
La Prensa (03/31/89)1
La Prensa (12/27/01)2
Maeil Business Daily
El Excelsior
El Universal
(02/06/82)3
Al Hayat
Sierra Leone News
El Diario (02/08/02)4
Al Ba’ath

Country

1“Central Bank Governor Jose Machinea denied yesterday that modifications to the exchange
rate markets are under study and announced a monetary policy tightening through a strong increase
in the interest rates in order to stop the increase of the dollar.”
2“‘We don’t want to be slaves,’ said the president [Alberto Rodriguez Saa] during an effusive
speech at the CGT. There he made transcendental announcements that there will be neither devaluation nor dollarization; and that there will be a new third currency, the ‘argentinian,’ backed by the
governmental real estate.”
3“In a vibrant announcement the president [Jose Lopez Portillo] pointed out the most important
aspects of the strategy to follow . . . The peso will keep floating and to compensate for its floating path
it has been set compensatory tariff and license system. Romero Kolbeck [Banco de Mexico director]
denied the rumor of a devaluation, the peso will keep floating . . . ‘There is no chance for a devaluation for our currency and therefore the floating scheme will keep going,’ said Gustavo Romero
Kolbeck. ‘If these rumors were true, that a devaluation is being structured then I wouldn’t be here right
now,’ said a smiling Romero Kolbeck.” The famous quotation that Lopez Portillo would “defend the
peso like a dog” was evidentially made in a State of the Union address in August 1981, a year before
the devaluation, and did not receive the newspaper attention contemporaneously that it did ex post.
4“Castellanos [president, Central Bank of Venezuela] claimed that the decision of the government to address the fiscal problem of the country and develop other public initiatives will allow the
exchange rate policy to keep defending the Bolivar.”
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(3) Background Table 2 (No Change in Premier)

Country

Month of
Devaluation

Date of
Premier Change

Presence of Promise
(by whom)

Newspaper
(date of report)

Chile
Chile
Chile
Kenya
Lebanon
Nigeria
Nigeria
Peru
Peru
Uganda
Uruguay
Uruguay
Zambia

07/71
03/75
07/85
04/93
01/85
10/86
03/92
06/76
12/87
06/81
03/72
11/82
10/85

09/11/73
03/11/90
03/11/90
12/30/02
06/01/87
08/26/93
08/26/93
07/28/80
07/28/90
07/27/85
07/13/76
02/12/85
11/02/91

No
No
No
Yes (finance minister)
No
No
No
No
Yes (finance minister)
No
No
No
No

El Mercurio
El Mercurio
El Mercurio
Daily Nation (03/23/93)1
Al Anwar
Daily Times
Daily Times
El Comercio
El Comercio (11/27/87)2
Uganda Times
El Dia
El Dia
Zambia Daily Mail

1“The Kenyan government went back to forex control. It rejected all IMF rules; Finance Minister
Musalia Mudavadi said that Kenyan economy could no longer absorb further devaluation of the
shilling.” [Nonetheless, devaluation occurred on April 21].
2“Saberbein [minister of the economy and finance] said that the devaluation would be progressive next year. The exchange rate or the price of dollar would move along with wholesale prices during the next year as a clear export-supporting policy, for the aim is keep growing fostering external
sector.” [Despite Saberbein’s statement the devaluation actually took place December 15].

B. Promises by Premiers
Summary Table

Promise
No Promise
Total

Changes
in Premier

No Changes
in Premier

Frequency of Change
in Premier

Total
Case Studies

2
9
11

0
13
13

2/2
9/22

2
22
24
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APPENDIX 4.
Half-Year Horizon
In a sample of currency crashes, chief executives were more than twice as likely to lose their
jobs over the subsequent six months if their government had said it would not devalue (1⁄2) as if
it had not said so (2⁄9).
A. Promises by Premiers, Finance Ministers, Central Bank Governors
Summary Table

Promise
No Promise
Total

Changes
in Premier

No Changes
in Premier

Frequency of Change
in Premier

Total
Case Studies

3
4
7

3
14
17

1/2
2/9

Changes
in Premier

No Changes
in Premier

Frequency of Change
in Premier

Total
Case Studies

1
6
7

1
16
17

1/2
6/22

2
22
24

6
18
24

B. Promises by Premiers
Summary Table

Promise
No Promise
Total
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From “Hindu Growth” to Productivity Surge:
The Mystery of the Indian Growth Transition
DANI RODRIK and ARVIND SUBRAMANIAN*
This paper explores the causes of India’s productivity surge around 1980, more than
a decade before serious economic reforms were initiated. Trade liberalization, expansionary demand, a favorable external environment, and improved agricultural performance did not play a role. We find evidence that the trigger may have been an
attitudinal shift by the government in the early 1980s that, unlike the reforms of the
1990s, was probusiness rather than promarket in character, favoring the interests
of existing businesses rather than new entrants or consumers. A relatively small shift
elicited a large productivity response, because India was far away from its incomepossibility frontier. Registered manufacturing, which had been built up in previous
decades, played an important role in determining which states took advantage of
the changed environment. [JEL O11, O47, O53]

I

ndia’s economic performance during the first three decades after independence
in 1947 was christened the “Hindu” rate of growth, a term connoting a disappointing but not disastrous outcome and the acquiescence in the present that the
religion supposedly imbues, because of its greater emphasis on the hereafter.
This term is gradually lapsing into disuse thanks to India’s remarkable transformation during the past two decades. Since 1980, its per capita economic growth

*Dani Rodrik is a professor at Harvard University, and Arvind Subramanian is in the IMF’s Research
Department. The authors thank, without implicating, Montek Ahluwalia, Swaminathan S. Aiyar, Aaditya
Mattoo, Raghuram Rajan, Shakti Sinha, T. N. Srinivasan, John Williamson, and seminar participants at
Harvard University, the IMF, the University of Maryland, the NBER workshop on India, and the Center
for Policy Research, New Delhi for helpful feedback; Devesh Kapur for his insights and assistance; and
Magali Junowicz and Bakar Ould-Abdallah for research assistance.
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rate has more than doubled, rising from 1.7 percent in 1950–80 to 3.8 percent in
1980–2000. Shackled by the socialist policies and the “license-permit–quota raj”
(to use C. Rajaji’s memorable phrase) of the past, India used to exemplify development strategies gone wrong. It has now become the latest poster child for efforts
to unleash economic growth with a turn toward free markets and open trade. India
has yet to catch up to China’s growth rates (or even to China’s level of income),1 but
thanks to its solid democratic institutions and impressive performance in information technology (IT), the country is, in the eyes of many knowledgeable observers,
increasingly vying with, if not displacing, China as the country of the future.2
The improvement in India’s economic performance is obviously good news
for its one billion people. But equally important, this transformation holds out
hope for other poor countries around the world, insofar as it sends the message that
rapid economic growth is attainable under appropriate policies.
But what exactly are those “appropriate” policies that made the Indian miracle
possible? Any number of policy-oriented papers and newspaper articles describe the
following conventional story about India. Until 1991, India’s policymakers followed
misguided policies that closed the economy to international trade, erected inefficient
industries under state guidance, riddled the private sector with extraordinarily cumbersome and detailed regulations, and suffocated private economic activity with controls and bureaucratic impediments. Then, in 1991, the big breakthrough happened.
Spurred by a balance of payments crisis, Indian policymakers turned to technocrats
such as Manmohan Singh, who promptly began liberalizing the economy. Trade barriers were slashed, foreign investment was welcomed, the license raj was dismantled,
and privatization began. The economy started to boom, with software exports and
call centers leading the way.
Like all caricatures, the above story has elements of truth in it. It is indeed
the case that, until recently, India had one of the most overregulated and closed
economies in the world. It is also true that the economic liberalization of 1991 constituted a watershed event for the Indian economy. But the main difficulty with the
standard account, as summarized here, is that the pickup in India’s economic growth
precedes the 1991 liberalization by a full decade. Even a cursory glance at the
growth record reveals that the more-than-doubling of India’s growth rate took place
sometime around 1980, with very little discernible change in trend after 1991. In
fact, some indicators, such as economywide total factor productivity (TFP), even go
in the “wrong” direction, showing a deceleration after 1991. Therefore, the striking
post-1980 improvement in performance cannot be attributed to the liberalization of
1991. The latter may well have played a role in sustaining and deepening an ongoing
process of growth, but we need to look elsewhere to understand how India made the
transition to high growth. A related implication is that more recent phenomena, such
as the boom in information technology and related services, cannot have been the
original source of India’s economic growth.
1 According to The Penn World Tables (PWT 6.1), India’s purchasing-power-adjusted per capita GDP
stood at $2,479 in 2000, compared with $3,747 for China. However, there are reasons to believe India’s
purchasing power parity level of income is understated (see Deaton, Friedman, and Atlas, 2004).
2 See Huang and Khanna (2003).
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We present in this paper a somewhat different interpretation of India’s experience. We argue that the trigger for India’s economic growth was an attitudinal shift
on the part of the national government in 1980 in favor of private business. Until that
time, the rhetoric of the reigning Congress Party had been all about socialism and
pro-poor policies. When Indira Gandhi returned to power in 1980, she realigned herself politically with the organized private sector and dropped her previous rhetoric.
The national government’s attitude toward business went from being outright hostile
to supportive. Indira Gandhi’s switch was further reinforced, in a more explicit manner, by Rajiv Gandhi, following his rise to power in 1984. This, in our view, was the
key change that unleashed the animal spirits of the Indian private sector in the early
1980s.
It is important to characterize appropriately the attitudinal change that took
place in the early 1980s. We draw a distinction here between a promarket and a
probusiness orientation. The former focuses on removing impediments to markets
and aims to achieve this through economic liberalization. It favors new entrants
and consumers. A probusiness orientation, in contrast, focuses on raising the profitability of the established industrial and commercial establishments. It tends to
favor incumbents and producers. Easing restrictions on capacity expansion for
incumbents, removing price controls, and reducing corporate taxes (all of which
took place during the 1980s) are examples of probusiness policies, while trade liberalization (which did not take place in any significant form until the 1990s) is the
archetypal market-oriented policy. This distinction can be observed, for example, in
the contrasting approaches toward reform in East Asia and Latin America. Korea’s
reforms in the 1960s and 1970s were primarily probusiness rather than promarket.
Latin America’s reforms in the 1990s were primarily promarket.
The changes in India in the early 1980s are accordingly best described as probusiness rather than promarket. True liberalization was, by and large, anathema to
organized business at the time. Indira Gandhi was far less interested in opening up
the economy and removing impediments to competition than in garnering political
support from existing business groups. Rajiv Gandhi, who was somewhat more
prone to liberalize, had to step back when he stepped too far out of line and when
the Bofors scandal undermined his effectiveness. The primary beneficiaries of growth
were therefore incumbents and preexisting activities rather than new entrants and
activities. Nevertheless, we view this shift toward a probusiness orientation as the
essential trigger that set off the boom of the 1980s. That this was a powerful trigger
can be deduced from the fact that the genuine liberalization after 1991 added very
little to aggregate economic performance. Apparently, this attitudinal shift was, in
itself, a very powerful stimulant for economic growth, even in the presence of price
and other market distortions.
That an attitudinal change on the part of the national leadership could have such
a strong impact on growth is, in turn, grounded in India’s initial conditions. India has
very strong political and economic institutions for a country at its income level. It is
a democracy where the rule of law generally prevails and property rights are protected adequately. Judged by cross-country norms, it ought to have a level of income
that is several times higher. The implication is that relatively minor changes in the
policy environment can produce a large growth impact. We interpret the suspension
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of the national government’s hostility to the private sector as one of these changes,
something that did not leave much of a paper trail in actual policies but had an
important impact on investors’ psychology.
We begin this paper by documenting India’s growth transition in the 1980s
and placing this experience in comparative context. We show that this transition is
grounded in an impressive increase in productivity (rather than in factor accumulation). We also show that India has moved from being a global underperformer before
1980 to a strong overperformer since then.
We next present a series of possible explanations for this shift and show that
none of them can satisfactorily account for the boom of the early 1980s. There was
not much liberalization in the 1980s, and the little that took place happened during
the second half of the decade. The Indian economy remained closed to world trade
and in some ways was more protected than ever. The Green Revolution is unlikely
to have been the source of the boom in nonagricultural activity, because we do not
observe the requisite changes in the internal terms of trade. Demand-side explanations are inadequate to explain the rise in productivity. Public sector investment is
unlikely to have been the explanation either, unless we make demanding assumptions on time lags.
We then lay out our own explanation and provide some empirical evidence in
support of it. We show, in particular, that post-1980 growth was strongest in activities and states that were most advantaged by the national government’s attitudinal
shift—namely in the formal manufacturing sector built up under the earlier policy
regime. Hence, to some extent, the learning generated under the earlier policy regime
and the modern manufacturing base created thereby provided a permissive environment for eventual takeoff once the policy stance softened vis-à-vis the private sector. So, unlike what one may have otherwise expected, from accounts of how costly
import-substituting industrialization (ISI) was, growth occurred where the earlier
investments had been made.
Our analysis focuses on the transition to high growth in the 1980s, and we have
little to say about the 1991 reforms and the experience of the 1990s. We take the
view that igniting growth and sustaining it are distinct challenges, requiring different sets of policies and approaches (Rodrik, 2003; Hausmann, Pritchett, and Rodrik,
2004). This paper is concerned exclusively with the challenge of igniting growth and
the story of how India seems to have met it.
I. The Facts
A key fact that we establish at the outset of this paper is that the turnaround in this
performance—the decisive break with the Hindu past—occurred around 1980 and
not in the 1990s as most accounts have it. We are not the first to make this point:
Williamson and Zagha (2002) and De Long (2003) have both emphasized that the
approximate doubling of India’s growth rate took place a full decade before the
1991 reforms. Nonetheless, it is impossible to read the standard policy-oriented
accounts and not leave with the impression that it was the reforms of the 1990s that
brought superlative economic performance to India (Ahluwalia, 2002; Srinivasan
and Tendulkar, 2003).

196

©International Monetary Fund. Not for Redistribution

THE MYSTERY OF THE INDIAN GROWTH TRANSITION

Figure 1. Economic Performance in India 1960–2000
(Log scale, 1960=1)
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Sources: Bosworth and Collins (2003); PWT 6.1.

Figure 1 illustrates that three measures related to aggregate growth performance—real GDP per capita, real GDP per worker, and total factor productivity—
displayed a sharp upward trend beginning in 1980 after remaining virtually flat
for the preceding two decades. Table 1 confirms that the pickup in labor and total
factor productivity between the 1970s and 1980s amounted to about 3 percentage
points. While the 1990s continued to see strong growth, the productivity measures
show a deceleration between the 1980s and 1990s of between 0.3 and 0.6 percentage
point.3 Regardless of whether the 1990s were slightly worse (or slightly better) than
the 1980s, it is abundantly clear that India’s economic performance improved sharply
sometime around 1980.4
More formal evidence that the break occurred around 1980 comes from a variety of sources. First, using the procedure described in Bai and Perron (1998 and
2003), we computed the optimal one, two, and three break points for the growth rate
of four series: per capita GDP computed at constant dollars (World Bank) and at purchasing power parity (PPP) prices (PWT), GDP per worker (PWT), and total factor
3 Micro-level evidence is also consistent with the absence of any significant break associated with the
reforms of 1991. Deaton and Dreze (2002) show that measures of poverty reduction, real wage growth,
health, and education exhibit trends in the 1990s similar to those prior to the 1990s.
4 We note that this improvement is also evident when Indian GDP is expressed in purchasing power
parity (PPP) terms (that is, using Penn World Tables data). So it cannot be argued that the pickup in growth
is artificial, owing to the interaction of price distortions with differential sectoral expansion.
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Table 1. India: Aggregated and Sectoral Growth Accounting
(Annual average growth rates, unless otherwise specified )
1960–70
Bosworth-Collins (B-C)
Output
3.84
Output per worker (Q/L)
1.87
Capital per worker
0.83
Education
0.29
Total factor productivity (TFP)
0.74
IMF
Output
3.75
Output per worker
1.77
1.17
Total factor productivity1
−0.94
Total factor productivity2
Disaggregated growth of Q/L based
on current employment shares
1.20
Agriculture3
Manufacturing4
Services (B-C)5
Services (IMF)6
Growth rate of Aggregate Q/L with
base-period employment shares as weights
Aggregate (Bosworth-Collins)
Aggregate (IMF)
Contribution of labor-shifts to
aggregate Q/L growth
Aggregate (Bosworth-Collins)
Aggregate (IMF)
Employment share7
Agriculture
Industry
Services

1970–80

1980–90

1990–99

2.98
0.69
0.61
0.58
−0.50

5.85
3.90
1.06
0.32
2.49

5.59
3.27
1.32
0.34
1.57

3.16
0.86
0.47
−2.07

5.64
3.69
2.89
1.28

5.61
3.30
2.44
0.94

0.13
2.00
2.12
3.14

2.57
6.30
6.32
5.30

1.29
6.00
6.57
6.69

0.69
0.86

3.66
3.49

3.08
3.11

n.a.
n.a.
1975
70.8
12.4
16.8

0.24
0.20
1985
64.4
15.2
20.4

0.19
0.19
1995
60.8
15.8
23.4

Sources: Bosworth and Collins (2003); Ghose (1999); and authors’ estimates.
1Based on labor force.
2Based on average years of schooling in population above 15 years of age.
3From World Bank’s World Development Indicators.
4For 1980s and 1990s, data from Unel (2003); for 1970s, estimate based on Ahulwahlia (1995).
5Calculated as a residual by deducting weighted average sectoral productivity growth rates from
B-C agg. Q/L growth rate.
6Calculated as a residual by deducting weighted average sectoral productivity growth rates from
IMF agg. Q/L growth rate.
7Obtained from Ghose (1999). His number for 1977/78 is extrapolated backward to 1975 by
applying trend between 1977/78 and 1983, and his number for 1993–94 is extrapolated forward to
1995 by applying the trend from 1987/88 through 1993–94.
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productivity (Bosworth and Collins, 2003).5 In all four cases, we find that the single
break occurs in 1979.6 Second, Hausmann, Pritchett, and Rodrik (2004) have analyzed transitions to high growth in a large cross-national sample and date the Indian
growth transition to 1982.7 Finally, Wallack (2003) has analyzed GDP and its disaggregated components for structural breaks. She finds evidence for a break in the
GDP growth rate in the early to mid-1980s. The highest value of the F-statistic associated with the existence of a break is reached in 1980 (Wallack, 2003, p. 4314).8
Was this improved aggregate productivity performance since the 1980s simply
a consequence of reallocating resources from low productivity (agriculture) to
higher productivity (manufacturing and services), or was there a trend improvement
in the performance of individual sectors? There has been a substantial structural
change in the composition of the labor force employed in the three major sectors,
with the most pronounced one being the decline of about 10 percentage points in
agriculture’s share between 1975 and 1995, offset by an increase in the share of services (about 7.5 percentage points) and industry (2.5 percentage points). But this
shift explains a very small fraction (less than 10 percent) of the improvement in
economywide productivity. For example, when the aggregate labor productivity
growth is computed with fixed (base-period) employment shares, the pickup in the
1980s is between 2.6 and 2.9 percentage points, and the deceleration in the 1990s is
about 0.4 to 0.6 percentage point (Table 1).
A number of studies have argued that manufacturing experienced a surge in productivity in the 1980s (Ahluwalia, 1995; and Unel, 2003), although some of these
estimates have been contested (Hulten and Srinivasan, 1999; and Balakrishnan and
Pushpagandan, 1994).9 For example, Ahluwalia’s (1995) figures suggest that the
increase in TFP growth from 1981 to 1989 over the previous two decades was 3.2
percentage points.
A break in growth performance is also suggested by the evidence on economic
growth at the level of the Indian states. Figure 2 plots per capita GDP for all states
5 We thank Andy Berg and Marcos Souto for suggesting and estimating this procedure. For the case of
a single break, the Bai and Perron (1998) procedure minimizes the sum of squared deviations of the growth
rate around the means of the two resulting subsamples. For multiple breaks, we use the method described
in Bai and Perron (2003), which employs a dynamic programming algorithm to compare all possible combinations, so that a minimum global sum of squared residuals is achieved. Details are available from the
authors upon request.
6 The two breaks occurred in 1970 and 1979, and the three breaks occurred in 1970, 1979, and 1994
(with the procedure suggesting that there was a trend decline after 1994).
7 The Hausmann, Pritchett, and Rodrik (2004) filter looks for a year whose growth rate in the seven
years following it is at least 2 or more percentage points higher than the growth rate in the seven years
preceding it.
8 She finds less evidence for a break in growth rates in specific sectors (such as manufacturing and
agriculture), attributing the post-1980 growth to the changing composition of GDP. Note that Wallack’s
study focuses on value added and not productivity.
9 Hulten and Srinivasan (1999) make the point that conventional TFP measures understate the true contribution of productivity performance by ignoring the additional capital formation induced by an increase
in productivity. Balakrishnan and Pushpagandan’s (1994) critique is based on the failure of conventional
measures to use separate deflators for gross output and intermediates in arriving at TFP measures. Another
study (Reserve Bank of India, 2004), using the double-deflation methodology, however, shows that manufacturing TFP grew by 3.9 percent in the 1980s and by 2.1 percent in the 1990s.
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5.5

Figure 2. Real Per Capita Net State Domestic Product, 1960–2000
(At 1993–94 prices)
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for every 10 years beginning in 1960. Beginning in 1980, there is both an upward
trend in the average and a wider spread in the distribution of incomes. A more formal test of (unconditional) convergence among states for the four decades confirms
this break (Table 2). For the 1960s and 1970s, the convergence coefficient is positive
and insignificant. For the 1980s and 1990s, this coefficient increases and becomes
statistically significant. The magnitude of the coefficient suggests that in the latter
two decades, states are diverging at an annual rate of about 1.2 percent a year, very
much a case of “Divergence, Big Time” (Pritchett, 1997).
The surge in India’s performance since the 1980s is also confirmed by crossnational evidence. Table 3 provides basic data on the average growth rates and their
volatility for the four decades since the 1960s for India, China, and the other regional
groupings (Bosworth and Collins, 2003). For the period 1960–80, India’s growth
rate of output per worker, at 1.3 percent per year, is the lowest in the world except
for sub-Saharan Africa. For the next two decades, however, its average growth
exceeds, by a substantial margin, all other regions, except East Asia.
Table 4 presents simple Barro-type cross-country growth regressions for the
periods 1960–80 and 1980–99, using the data in Bosworth and Collins (2003). Two
measures of growth performance—labor productivity and total factor productivity—
are regressed on a standard set of controls, including the convergence term. We introduce an India dummy in all these regressions to capture India’s performance relative
to the average country in the sample.
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Table 2. India: Unconditional State-Level Convergence
1960s
and 1970s

Period
Initial income

0.006
1.15

1970s
and 1980s
0.008
1.34

1980s
and 1990s
0.011
2.04

1960s convergence dummy
1970s convergence dummy
1980s convergence dummy
1990s convergence dummy
R-square
No. of observations

0.04
38

0.04
41

1960s, 1970s,
1980s, and 1990s

0.09
42

0.008
1.75
0.007
1.65
0.011
2.71
0.011
2.88
0.38
80

For both productivity measures, the coefficient on the India dummy is negative and significant for the 1960–80 regressions but turns positive and significant
for the period 1980–99. The TFP regressions suggest that, after controlling for
policies, endowments, and initial income, India grew 0.7 percent per year slower
than the average country in the 1960–80 period, but it grew 2.1 percent per year
faster than the average country in the 1980–99 period. These results indicate that
India’s turnaround is not a consequence of merely catching up. In the cross section, the magnitude of overperformance in the latter period is substantial and
exceeds the magnitude of underperformance in the 1960–80 period.
Table 3 also sheds light on the variability of India’s growth in the various
decades in absolute and relative terms. India’s growth was not more variable than
that of other developing regions in the period 1960–80: indeed, it has the lowest standard deviation among all regions, although the coefficient of variation is higher than
for the Middle East, Latin America, and Asia. Between 1980 and 1999, however,
India’s growth exhibits the lowest variation in terms of both the standard deviation
and the coefficient of variation. Thus, India outperformed all regions, save East Asia,
in terms of average growth, and outperformed all regions, including East Asia, in
terms of the stability of growth.10 Interestingly, and contrary to some claims, Indian
growth was more stable in the 1980s than in the 1990s.
A striking feature of Indian performance that emerges from the cross-national
comparison is the respective contributions of capital accumulation and TFP growth
to overall labor productivity growth (Table 5). Prior to 1980, the contribution of
TFP growth to overall labor productivity growth, at 10 percent, was lower in India
than in any other region, except the Middle East: even sub-Saharan Africa fared
better. Since 1980, however, India almost tops the list for TFP contribution to overall

10 India’s superior performance on the variability of growth in the 1980–99 period is confirmed in simple cross-section regressions (available from the authors upon request).
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Table 3. India in the Cross-Section: Mean and Volatility
of Growth Rate of Output per Worker, 1960–20001
1960–70
Industrial countries
Mean
4.12
Standard deviation
2.26
Coefficient of
0.55
variation
East Asia (including China)
Mean
4.19
Standard deviation
3.99
Coefficient of
0.95
variation
China
Mean
1.66
Standard deviation
12.45
Coefficient of
7.50
variation
Latin America
Mean
2.38
Standard deviation
3.47
Coefficient of
1.46
variation
India
Mean
1.91
Standard deviation
3.24
Coefficient of
1.69
variation
Africa
Mean
1.87
Standard deviation
5.41
Coefficient of
2.90
variation
Middle East2
Mean
4.61
Standard deviation
5.83
Coefficient of
1.26
variation

1960–80

1980–
2000

1960–
2000

1.47
2.06
1.41

3.12
2.71
0.87

1.51
2.08
1.38

2.34
2.63
1.13

4.15
3.24
0.78

3.98
3.91
0.98

4.15
3.69
0.89

4.07
3.74
0.92

4.11
3.98
0.97

2.82
3.40
1.20

6.86
3.59
0.52

8.85
2.37
0.27

2.24
8.90
3.97

7.85
3.13
0.40

5.05
7.17
1.42

1.69
4.00
2.36

(1.65)
4.40
(2.66)

0.83
3.03
3.66

2.03
4.07
2.00

(0.48)
4.17
(8.70)

0.81
4.43
5.47

0.77
4.16
5.40

3.91
1.87
0.48

3.22
2.05
0.64

1.34
3.68
2.74

3.57
1.94
0.54

2.45
3.11
1.27

0.69
5.25
7.56

(0.47)
4.48
(9.53)

1.28
5.54
4.33

(0.26)
4.89
(18.85)

0.53
5.55
10.47

3.47
6.64
1.91

1.81
3.42
1.89

4.04
6.55
1.62

1.51
3.21
2.12

2.81
5.44
1.94

1970–80

1980–90

2.12
2.61
1.23

1.54
1.98
1.29

4.11
2.80
0.68

1990–
2000

(0.03)
4.48
(170.29)

1.19
2.77
2.33

Sources: Bosworth and Collins (2003); and authors’ calculations.
1All regional aggregates are unweighted averages.
2Excludes Jordan.

growth. Nearly 60 percent of overall growth was accounted for by TFP, a feature
matched only by China. Amazingly, the Indian TFP performance in 1980–99 surpasses that of East Asia even in the first 20 years of the East Asian miracle.
Evidently, India has relied less on deferred gratification and more on productivity
to drive its growth, even compared with the fast-growing countries of East Asia. If
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Table 4. India’s Growth in Comparative Perspective
Labor Productivity
Dependent Variable Period
Initial income
Life expectancy
Terms of trade
Instability in terms of trade
Budget balance
Inflation
Openness
Geography
Institutions
India dummy
R-square
No. of observations

Total Factor Productivity

1960–80

1980–99

1960–80

1980–99

−7.24
−7.25
0.06
2.84
0.13
2.13
−0.12
−3.23
0.05
0.79
−0.01
−0.44
0.53
1.83
0.34
2.08
2.94
2.07
ⴚ1.72
ⴚ5.35
0.65
73

−5.92
−5.28
0.04
1.27
−0.01
−0.12
0.00
0.04
0.03
0.56
−0.01
−2.53
2.03
2.72
0.33
1.11
5.19
2.94
2.99
4.74
0.61
73

−3.28
−4.76
0.05
2.56
0.11
2.13
−0.08
−2.38
0.02
0.36
0.01
0.60
0.12
0.33
0.03
0.15
0.93
0.70
ⴚ0.71
ⴚ2.08
0.36
73

−3.60
−4.59
0.03
1.22
−0.13
−1.67
−0.01
−0.48
0.01
0.38
−0.01
−2.29
0.82
1.59
0.20
0.98
4.41
3.33
2.11
4.63
0.57
73

Note: For description of variables, see Bosworth and Collins (2003).

productivity-based growth is more sustainable than accumulation-based growth, it
would appear that India’s prospects are quite promising.
II. Explanations That Don’t Work
What explains the dramatic rise in India’s growth, and in particular its productivity
performance since 1980? In this section, we discuss a number of explanations that
could account for this turnaround, including those that have been put forward by
recent studies. For the most part, we argue that these explanations are inadequate or
unsatisfactory in some way. In Section III, we propose alternative hypotheses for
which we provide some direct and indirect evidence.
India’s performance in the 1980s has elicited a number of distinct explanations.
We consider each in turn.
Was It a Favorable External Environment?
The first explanation that we need to consider is whether the improved productivity
performance was simply a consequence of a more favorable external environment.
There is very little to suggest that such a factor was at play. On the whole, the 1980s
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Table 5. Contributions to Growth: India in the Cross-Section, 1960–99

204

Contribution of:

Region/Period

education

Factor
productivity

Factor
productivity

Physical
capital

Output

Output per
Worker

4.42
2.68
3.57

3.05
1.60
2.34

1.22
0.78
1.01

1.61
0.98
1.30

1.30
0.64
0.98

40
40
42

40
49
43

5.64
8.03
6.80

2.98
6.02
4.45

1.45
2.44
1.93

1.93
2.85
2.38

0.96
3.25
2.07

32
54
46

49
41
43

4.04
9.75
6.78

1.83
7.85
4.72

0.76
2.63
1.66

0.43
0.36
0.39

0.64
4.71
2.60

35
60
55

41
33
35

6.10
2.20
4.18

2.90
−0.54
1.21

1.08
0.09
0.60

1.42
0.48
0.96

1.45
−1.02
0.24

50
189
20

37
−17
49

3.41
5.73
4.53

1.28
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did not present a hospitable environment for developing countries, something that
can be readily gauged by the widespread slowdown in growth (with the notable
exception of China).11 The long decline in industrial country productivity began with
the oil shocks of the 1970s. Figure 3 plots the temporal evolution of India’s terms of
trade, which are a gauge of external environmental conditions. It turns out that since
1960, the terms of trade were most unfavorable for India in the 1980s, during which
period they declined by about 20 percent relative to the previous period. This, of
course, serves only to deepen the mystery of productivity performance in the 1980s,
because it appeared to have occurred at a time when exogenous external conditions
were most adverse.12
Aggregate Demand and Unsustainability of 1980s Growth
A common argument used in downplaying the growth of the 1980s is that it was
led by fiscal expansion and hence unsustainable. This view is expressed clearly,
for example, in Ahluwalia (2002) and Srinivasan and Tendulkar (2003).13
This [the 1990s] growth record is only slightly better than the annual
average of 5.7 percent in the 1980s, but it can be argued that the 1980s
growth was unsustainable, fuelled by a buildup of external debt that culminated in the crisis of 1991. In sharp contrast, growth in the 1990s was
accompanied by remarkable external stability despite the east Asian crisis (Ahluwalia, 2002, p. 67).
The fiscal expansionism of the 1980s, accompanied by some liberalization of controls on economic activity, generated real GDP growth of
more than 5.8 percent a year. This expansionism, however, was not sustainable and led to the macroeconomic crisis of 1991 (Srinivasan and
Tendulkar, 2003, p. 9).

This Keynesian-run-amok explanation is, at first blush, supported by the data.
During the 1970s, the average consolidated government deficit averaged 5 percent
of GDP. During the 1980s, this had soared to 9 percent, an annual increase of 4 percentage points. But the fiscal expansion has two distinct consequences, relating to
its unsustainability and its impact on productivity, that the quotes above fail to distinguish. Indeed, the two consequences work at cross-purposes.
Fiscal expansion can lead to rising current account deficits, and hence to a
buildup of external debt, which in the Indian case proved to be unsustainable, triggering the crisis of 1991. But the more this happens, that is, the more the fiscal
expansion “leaks abroad” and leads to a debt buildup, the less is the demand generated for domestic goods and services, and the less likely that measured productivity increases could have resulted. It is because the current account deficit did not
deteriorate one-for-one relative to the fiscal impulse (the current account deficit was
11 For example, the real price of oil was 15 percent higher in the 1980s than in the 1970s (and nearly
75 percent higher than in the 1990s), and industrial country growth averaged 3.5 percent in the 1970s versus 3.2 percent in the 1980s.
12 By the same token, the 1990s productivity performance looks less impressive.
13 See also Chopra and others (1995).
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Figure 3. India’s External Terms of Trade, 1960–2000
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about 1.7 percentage points higher during the 1980s than the 1970s) that the
demand explanation has potential traction for explaining productivity growth.
The component of fiscal expansion that leads to increased demand for domestic goods and services can explain output growth over short periods, strictly speaking relative to trend, but it is not clear how it can explain a large and sustained rise
in trend productivity. The only possible explanation would rely on sustained differences in capacity utilization across time. A demand expansion can then increase
output, which, in the presence of idle capacity, would also show up in the measured
productivity aggregates. One way to control for such a demand-induced increase in
productivity is to compute the productivity aggregates incorporating changes in
capacity utilization. In the Indian case, this argument would suggest that the TFP
measures for the 1970s and 1980s should be corrected for capacity utilization.
Data on capacity utilization in Indian manufacturing for the period under consideration are produced by different sources and are difficult to reconcile. For
example, for the 1970s, the World Bank (1995) reports an estimate of 72.7 percent,
while Ahluwalia’s (1990) numbers yield an estimate of 77.6 percent. Estimates for
the 1980s are similarly dispersed. One consistent estimate for the 1970s and 1980s
(World Bank, 1995) implies an increase in capacity utilization of about 2.7 percent,
which would have the effect of reducing measured TFP growth in the 1980s by
about 1 percent per year.14 Even on the strong assumption that all this change in
14 Effectively, the contribution of capital accumulation to labor productivity growth is increased by an
amount equal to the percentage increase in capacity utilization multiplied by the share of capital in output
(assumed to be 0.35).
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capacity is demand-induced, the turnaround in TFP growth between the 1970s
and 1980s would remain substantial (2 to 2.2 percent per year). Of course, the
turnaround in labor productivity growth would remain unaffected by changes in
capacity utilization.
More broadly, however, the explanation of increased demand is likely to be
unsatisfactory or incomplete because the break in the 1980s that we have presented
(i) related to a number of productivity aggregates, and not just in aggregate but also
at the level of the states; (ii) appeared to hold not just in a time-series context for
India but also in the cross section; and (iii) even on the most favorable interpretation, cannot account for a large share of the turnaround. A lot remains unexplained.
External Liberalization
Was the pickup in India’s trend productivity growth in the 1980s caused by external liberalization? We present evidence below—relating to trade policies and trade
outcomes—that paints a remarkably consistent picture of little, if any, liberalization taking place during the 1980s and significant liberalization taking place in the
1990s, with its full effects being felt in the late 1990s.
Table 6 below, based on Das (2003), presents data on the actual trade policy
reform carried out since the early 1980s. We can see that during the early 1990s,
trade protection declined unambiguously and markedly. However, during the 1980s,
protection through tariffs (measured in terms of effective protection) increased, and
protection through quantitative restrictions (measured in terms of the coverage of
these restrictions) declined only marginally. This is true for manufacturing as a

Table 6. India: Measures of Trade Protection, 1980–2000
(In percent )

All industries
Average effective rate of protection
Import coverage ratio
Import penetration rate
Intermediate goods
Average effective rate of protection
Import coverage ratio
Import penetration rate
Capital goods
Average effective rate of protection
Import coverage ratio
Import penetration rate
Consumer goods
Average effective rate of protection
Import coverage ratio
Import penetration rate

1980–85

1986–90

1991–95

1996–2000

115.1
97.6
10.0

125.9
91.6
11.0

80.2
38.0
12.0

40.4
24.8
16.0

147.0
98.3
11.0

149.2
98.3
13.0

87.6
41.8
15.0

40.1
27.6
18.0

62.8
95.1
12.0

78.5
77.2
12.0

54.2
20.5
12.0

33.3
8.2
19.0

101.5
98.7
4.0

111.6
87.9
4.0

80.6
45.7
4.0

48.3
33.4
10.0

Source: Das (2003).
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whole and for the different use-based sectors. It is important to note here that these
numbers likely understate the increase in effective protection for final/consumer
goods for much of the 1980s and 1990s stemming from the liberalization, albeit limited, of the capital goods sector.
This broad pattern of trade policy reform is confirmed by the data on tariff collections and by data related to trade outcomes. Figure 4 illustrates that duties collected as a share of imports and GDP rose substantially during the 1980s, peaking
in the early 1990s. Duty collection as a share of imports rose from more than 30 percent in the early 1980s to nearly 45 percent in the late 1980s. As a share of GDP,
duty collections declined steadily only after the mid-1990s. Figure 4 also computes
a broader measure of trade protection—the antiexport bias—which incorporates the
export subsidies granted to manufacturing under various schemes. Incorporating
export subsidies reduces the level of protection but confirms the pattern of sharply
rising protection during the 1980s. In 1991, the important export subsidies were
eliminated, which imparted a one-off increase to the level of overall protection.
The pattern of trade outcomes is also consistent with the pattern of trade protection (see Figure 5 and Table 7).
Crude outcome indicators such as the openness ratio tell a story of modest
increases in openness during the 1970s and 1980s of 1.5 and 2.2 percentage points,
respectively, over the preceding decades, followed by a more dramatic increase of

Figure 4. India: Customs Duties Collections and Anti-Export Bias,
1974–2001
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Figure 5. India: Evolution in Merchandise Trade, 1960–2000
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6.6 percentage points in the 1990s. The same is true for import and export volumes: export volumes grew at a slower pace in the 1980s than in the 1970s.
These indicators have the usual problem of leaving open the question of the
causes of the increase in openness. A more sophisticated way of assessing trade
outcomes is to use a gravity model, which controls for many of the possible determinants of trade. Table 8 presents the estimated coefficients for India and China
dummies in gravity estimations for the period 1980 to 2000, based on the data set
and methodology used in Subramanian and Wei (2003). The India dummy is negative and significant for all periods except in 2000, with the value of the dummy
increasing in absolute value through the 1980s and starting to decline only in the
mid-1990s, consistent with the timing of the trade policy reform. If the results are
to be taken at face value, they suggest that India become a normal trader only in

Table 7. Trade Outcomes
(In percent )

Annual growth of non-oil import volume
Annual growth of export volume
Openness ratio

1970s

1980s

1990s

1.1
4.6
9.8

2.8
4.0
12.7

12.9
10.7
19.3
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Table 8. Gravity Model Results of Trade Outcome for India and China

India
China

1980

1985

1990

1995

2000

−0.39
0.13
0.52
0.15

−0.49
0.13
0.39
0.12

−0.82
0.15
0.39
0.14

−0.68
0.12
−0.30
0.13

0.04
0.10
0.71
0.12

Source: Based on data in Subramanian and Wei (2003).
Note: Standard errors below coefficients. Coefficient estimates for the standard covariates not
reported.

2000. In contrast, the China dummy is positive and significant for most of the
1980–2000 period.
External liberalization could also encompass exchange rate changes that could
have an impact on trade and productivity. Figure 6 depicts the movement in India’s
real exchange rate since 1968. After remaining broadly unchanged during the first
half of the 1980s, the rupee experienced a large real depreciation of more than
40 percent in the second half of the 1980s. Could this have caused the productivity
spurt? In terms of timing, the real depreciation followed the pickup in productivity

Figure 6. India: Real Effective Exchange Rate, 1968–2000
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growth in the early 1980s. But could it have contributed to sustaining this spurt in
the late 1980s?
We argue that exchange rate changes are an unlikely candidate. First, a real
depreciation boosts aggregate demand, and while it could have increased output
growth in the short term, its consequences for raising long-run productivity growth
are less clear. Of course, a real depreciation could have an effect on overall productivity through an import-substitution-induced reallocation effect: if tradables are
generally more productive than the rest of the economy, raising the share of tradable
goods in overall GDP can result in an economywide productivity increase. In India,
the share of manufacturing in GDP is small, and, more important, the increase in this
share in the aftermath of the real depreciation was too small to help explain overall
productivity growth.15
Was It the Green Revolution?
Another possible explanation for the growth pickup in the 1980s is agriculture,
which witnessed an increase in labor productivity growth from 0.1 percent in the
1970s to 2.6 percent in the 1980s. The difficulty with agriculture as the source of
the improvement in overall performance is fourfold. First, in quantitative terms, the
turnaround in agriculture’s performance was actually less impressive than that in
manufacturing and services, where the acceleration in productivity growth was
actually larger. Second, if rising agricultural productivity were the underlying cause
for improved productivity performance elsewhere in the economy, a necessary condition that would have to be met is a deterioration in the agricultural terms of trade.
This classic “Preobrazhensky effect” relies on improved productivity driving down
agricultural prices and releasing resources for use in manufacturing. But as Figure 7
illustrates, quite the converse happened. During the 1980s, the terms of trade of agriculture with respect to industry and manufacturing actually improved. Moreover,
as we showed above, the sectoral reallocation brought about by improved agricultural productivity performance would be too small to explain improvements in
overall productivity. Third, recent work by Burgess and Venables (2004) and Foster
and Rosenzweig (2003) shows that agricultural productivity plays a comparatively
small role in explaining the interstate variation in total, urban, and, surprisingly,
even rural poverty.16 It is nonfarm productivity that appears to be the driver of
aggregate outcomes. Finally, in our econometric analysis described below, we
too found no evidence of a role for agriculture in explaining the overall productivity improvement.
Was It Public Investment?
The period between the late 1970s and the late 1980s witnessed a marked rise in
public investment of about 4 percentage points of GDP (Figure 8). Could this have

15 Between
16 At

1986 and 1992, the share of manufacturing in GDP remained unchanged at about 16 percent.
the level of the states, agricultural growth and overall growth are negatively correlated.
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Figure 7. India: Agriculture’s Terms of Trade, 1960–2001
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played a role in accounting for the 1980s productivity performance? It should be
emphasized that the impact of public investment via its demand-creating effects
cannot be an explanation for reasons outlined in the section, “Aggregate Demand
and Unsustainability of 1980s Growth” above. But public investment could have
augmented the supply capacity of the economy through its spillover effects.
A useful framework for analyzing the growth- or productivity-enhancing role of
public investment is provided by Barro (1990). Conceptually, certain government
services (notably, those related to infrastructure) have a productive role if they are
inputs in private production. This can be incorporated in a standard Cobb-Douglas
production function to yield
Y /K = A (G /K )α ,

(1)

where Y and K are expressed in per-worker terms. G is the flow of government services in infrastructure (that is, excluding output of government enterprises). The
parameter α is the productivity of public services relative to private services (which
should theoretically be close to the average tax rate, about 15 percent in the case of
India). In turn, this yields the growth-accounting decomposition
y − k − a = α / (1 − α ) ( g /y ) ,
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Figure 8. India: Investment Rates, by Sector
(Percent of GDP)
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where the lower-case variables are the proportional rate of growth analogues of the
underlying variables. This equation makes clear that the standard growth-accounting
decomposition could overestimate total factor productivity growth if the spillover
effects of government investment are ignored. Given data on government investment, we can compute the possible contribution of government services to overall
growth for given values of α. The results of this exercise are illustrated in Tables
9a and 9b. Under the assumption that the effects of public investment are contem-

Table 9a. India: Growth of Public Investment Ratio
(In percent )
Rate of Growth of G/Y
Contemporaneous

1961–70
1971–80
1981–90
1991–2000

Lagged five-years

TFP growth

Infrastructure

Total public

Infrastructure

Total public

−0.7
−0.5
−2.5
−1.6

−3.2
−3.9
−1.0
...

−1.5
−5.1
−0.9
−3.7

...
−0.5
−1.3
...

...
−5.7
−8.6
−2.2
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Table 9b. Estimates of Contribution of Public Capital to Total Factor
Productivity Growth, 1960–2000
Contribution of Public Capital to TFP Growth
Contemporaneous
TFP
Growth
BosworthCollins
1961–70
1971–80
1981–90
1991–2000

0.7
−0.5
2.5
1.6

Infr.1

Total
Public2

Alpha=0.25
1.1
1.3
−0.3

−0.5
1.7
0.3
−1.2

Lagged five-years

Infr.1

Total
Public2

Alpha=0.15
0.6
0.7
−0.2

−0.3
0.9
0.2
−0.7

Infr.1

Total
Public2

Alpha=0.25
−0.2
0.4

−1.9
2.9
−0.7

Total
Public2
Alpha=0.15
−0.1
0.2

−1.0
1.5
−0.4

Sources: Authors’ calculations. Infrastructure spending data are from Joshi and Little, (1994,
Table 13.7).
Note: Data on total public investment are from Joshi and Little (1994) for 1961–70 and World
Economic Outlook for 1971–2000. Infr. = Infrastructure.
1Government spending on infrastructure.
2Total public spending.

poraneous or that only the infrastructure component of public investment enhances
productivity, we estimate that the contribution of public investment to overall
growth is quite small (0.2–0.3 percent). If, on the other hand, the effects are lagged
(by, say, five years), public infrastructure investment, and especially total public
spending, could explain a substantial part of overall growth (1.5–2.9 percent). The
bottom line is that the surge in public investment could in principle explain India’s
growth in the 1980s, but only if we make an appropriate assumption about the
nature of the lags between public investment and its productivity-enhancing
effects.
Was It “Internal” Liberalization?
A promising candidate for explaining the 1980s turnaround is what in India is
called “internal liberalization.” This relates to the dismantling of the vast controls
on domestic investment and competition implemented through a Kafkaesque array
of licenses, regulations, and other forms of control.
We discuss these in greater detail below, but for the purposes of our narrative it
is enough to note at this stage that the timing and magnitude of internal liberalization are not quite compatible with a productivity takeoff in the early 1980s. Indeed,
contemporaneous accounts of these internal reforms make clear the limited range of
liberalization that was attempted. In what is probably the best account of this period,
Joshi and Little (1994, pp. 71–2) express this sentiment as follows:
In summary, liberalization in our period [1964/65–1990/91] consisted of
little more than the piecemeal deregulation of industrial licensing and the
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introduction of a measure of exchange rate flexibility. These changes were
not trivial and did improve economic performance. But ideology and
vested interests prevented any significant action in the more difficult areas
such as trade liberalization, financial liberalization, and reform of the labor
market and public sector enterprises.

Srinivasan and Tendulkar (2003, p. 2) imply the same when they talk of the
“shift in 1991 from an inward-oriented, state-led development strategy to a policy
of active reintegration with the world economy” (our italics).
Others have, however, drawn attention to the important steps taken between 1985
and 1988, under Rajiv Gandhi, to dismantle the industrial licensing system in India.
We describe these in greater detail below, but a rough idea of the importance of these
steps can be gauged by the assessment that in 1991, prior to the sweeping deregulatory
effort, between 60 percent and 80 percent of industry was still subject to licensing and
controls.17 Thus, the magnitude of the reform effort not only seems modest, but it also
lags behind the turnaround in the productivity surge.
III. Possible Explanation
So what explains the Indian growth takeoff in the early 1980s? In this section, we propose an alternative explanation and offer in support some econometric evidence. First,
a few points on our data set and approach, which rely largely on exploiting variations
in performance among the 21 states for which we have data. Accordingly, we use
state-level data for the period 1960–2000, which is disaggregated by 17 sectors in the
national income accounts. For one of these sectors—manufacturing—data are also
available for the output of the registered and unregistered sectors. These data were
compiled and recently released by the Economic and Political Weekly Research
Foundation.
We created a panel data set with variables defined for four decades: the 1960s,
1970s, 1980s, and 1990s. Because we are interested in changes in impact across these
decades, particularly in the 1980s, we interacted the explanatory variables with the
appropriate decadal dummies. Data on the political variables were gathered from the
website of the Election Commission of India (http://www.eci.gov.in/ElectionResults/
ElectionResults_fs.htm) and supplemented by state-level sources.
Our explanation comprises four elements. First, there was an attitudinal change
on the part of the government in the 1980s, signaling a shift in favor of the private
sector, with this shift validated in a very haphazard and gradual manner through
actual policy changes. Second, this shift and the limited policy changes were probusiness rather than procompetition, aimed primarily at benefiting incumbents in the
formal industrial and commercial sectors. Third, these small shifts elicited a large
productivity response because India was far away from its income-possibility frontier. Finally, manufacturing, which was built up through previous efforts, played a
key role in determining the responses to the shifts.
17 The 60 percent estimate is from Chopra and others (1995, Table 7.6, p. 60), while the 80 percent
estimate is from Hasan (1997, p. 27). Also, data compiled by Balakrishnan and Babu (2003) suggest that
gross margins in industry did not decline in the 1980s relative to the 1970s.
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We posit that sometime in the early 1980s there was a significant attitudinal
change toward the private sector on the part of the national government, led by
Indira Gandhi’s Congress Party. Congress went from being hostile to private business18 to mildly supportive and, eventually, quite supportive. This change was inaugurated with the return of a much-chastened Indira Gandhi to political power in
the 1980s after a three-year rule by the Janata party. It gathered momentum (after
her assassination) under Rajiv Gandhi. The transformation has some antecedents
in the 1970s, as reflected for example in the appointment of high-level committees
to propose changes to the trade regime and to industrial licensing. One important
manifestation of this change, noted by Joshi and Little (1994), was the fact that
import controls were not tightened in the wake of the balance of payments crisis
in 1979–80.
But the attitudinal change was grounded primarily in political calculation and
not in a desire to enhance the efficiency of the economic regime. As Kohli (1989)
notes, Indira Gandhi’s main objective was to counter the perceived threat posed by
the Janata party, which had trounced Congress in the Hindi heartland in the 1977
elections. Her political rhetoric consequently became less secular and populist and
more communal and private sector oriented. In Kohli’s words, “in India’s political
culture . . . the two packages of secularism and socialism and Hindu chauvinism and
probusiness have tended to offer two alternative legitimacy formulae for mobilizing
political support” (Kohli, 1989, p. 308). After 1980, Indira Gandhi dropped the first
package in favor of the second. From our perspective, what is particularly important
is that she now actively sought to woo the business and industrial establishment.
As we have already noted, there were few significant policy changes in the
early 1980s, and the changes later on (beginning in 1985) were restricted largely to
some internal liberalization relating to the relaxation of industrial licensing. The
limited nature of these changes, as well as the form that they took, is best understood by appreciating the political logic of Indira Gandhi’s (and later Rajiv Gandhi’s)
efforts. These were aimed at gathering support from the business establishment
rather than alienating them. Hence there was more action where business support
existed (for example, in reducing taxes, easing access to imported capital inputs,
and liberalizing capacity restrictions) than where it did not (for example, in external
liberalization).
As we have noted, most observers agree that the actual policy framework did
not change significantly until 1991. That is why we describe the shift as an “attitudinal” one, having to do with the government’s attitude toward business and the
private sector, rather than as policy reform per se. This shift had more to do with
currying favor with existing business interests (essentially large, politically influential firms in the formal manufacturing sector) than with liberalizing the system
as a whole.
We explore the implications of the first two elements of our explanation: if the
causal mechanism is a shift in the attitudes of the national government, we should
18 Basu

(2003) describes the general attitude of mistrust toward business in post-colonial India, tracing it back to India’s experience with the East India Company and the trader mentality of the colonial
rulers.
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see differences in growth rates depending on the nature of the political alliance
between state governments and the national government. In particular, growth post1980 should be more pronounced in states where the ruling government was in
alliance with the national government (mostly Congress in this period) than where
it was not. To test for this, we coded state governments according to the party in
power and constructed variables for each of the decades, depending on the number
of years the party ruling in a state was either the same as, or had an alliance with,
the party in power at the Centre. Table 10 displays the results.
As column 1 shows, states that were allied with the national government had
growth rates in the 1960s and 1970s that were indistinguishable from others. This
changes dramatically in the 1980s and 1990s—when states allied with the national
government had dramatically higher growth rates.19 We would expect the change in
policy attitudes to have a particularly marked effect on the formal sectors of the
economy, because, as explained above, both the attitudinal and policy shifts were in
their favor. So in column 3 we look more narrowly at the growth of registered manufacturing. As expected, states that were allied with the national government had significantly higher growth rates in registered manufacturing in the 1980s.20 Column 4
analyzes the difference between growth rates in registered and unregistered manufacturing, on the theory that an attitudinal shift toward business should have a larger
impact on registered than unregistered businesses.21 Once again, we find this intuition confirmed: states that were allied with the national government experienced
differentially higher growth rates in registered manufacturing.22
In addition to the differential impact on formal manufacturing, another piece
of evidence that suggests support for the proposition that the shift was probusiness
comes from investment behavior. While aggregate private investment does not
increase greatly in the 1980s, there is a striking shift in the early 1980s in private
investment toward corporate sector investment (and away from the household sector, comprising largely unincorporated enterprises).
Figure 8 shows the corporate sector investment rate rising by 2 to 3 percentage points in the 1980s. It looks like the corporate form of investment became considerably safer sometime in the early 1980s.
We turn next to the third element. Why did this apparently small trigger elicit
such large productivity responses? It is worth noting at the outset that India was very
far from its long-run or steady-state level of income, given the level of its domestic
institutions. If the recent literature’s emphasis on the importance of institutions on
development is correct, India appears to be far inside the possibility frontier. Table 11
illustrates this underachievement. It reports regressions of income on the deep
19 This result holds whether the political variable is defined as parties being allied to that in the Centre
or as being the same as that in the Centre.
20 Column 2 reports results when this political variable is interacted with the share of registered manufacturing. Again, the coefficients for the 1980s and 1990s are positive and significant.
21 The differential between the growth of the registered and unregistered sectors in aggregate was 4.3 percent in the 1980s, compared with 1.7 percent in the 1970s.
22 Interestingly, in the equation for registered manufacturing and for the difference in growth between
registered and unregistered manufacturing, the political variable for the 1990s ceases to be significant.
This suggests that the impact of the 1990s liberalization was broader than that in the 1980s.
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Table 10. India: Attitudinal Shift1
Growth Rate of Per Capita
Domestic Product

Dependent Variable
Initial income
State party allied with Centre 60
State party allied with Centre 70
State party allied with Centre 80
State party allied with Centre 90

0.009
1.92

Initial level of registered manufacturing
Party share of registered manufacturing 60*
Party share of registered manufacturing 70*
Party share of registered manufacturing 80*
Party share of registered manufacturing 90*
R square
No. of observations

0.41
58

Difference in Growth
Between Registered and
Unregistered Manufacturing

−0.077
−0.94
−0.151
−1.73
0.266
2.48
0.241
3.04
0.40
58

0.029
1.51
0.015
0.57
0.097
3.07
0.004
0.10
−0.005
−1.28

0.027
1.40
−0.002
−0.08
0.058
2.09
−0.035
ⴚ1.17
−0.008
−1.98

0.23
59

0.29
59

Sources: Unless otherwise specified, data are from the Economic and Political Weekly Research Foundation.
Note: Data on political parties compiled from (http://www.eci.gov.in/infoeci/key_stat/keystat_fs.htm) and supplemented by state-level sources. T-statistics
reported below coefficient estimate.
1Asterisks indicate that the underlying variable has been interacted with the appropriate decadal dummy.
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0.011
2.53
0.000
0.01
−0.006
−0.85
0.021
2.68
0.027
2.48

Growth Rate of Registered
Manufacturing
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Table 11. How Far Below Its Steady-State Income Is India?
Period
Geography
Openness
Economic institutions

1980

1999

1980

1999

1980

1999

1980

1999

0.04
5.19
0.27
1.07
0.51
4.32

−0.07
−1.51
−0.89
−1.18
2.60
3.05

0.03
2.74
0.43
0.66
1.53
1.36

−0.01
−0.93
−0.54
−2.03
1.47
6.80

0.02
1.72
−0.10
−0.28

0.00
0.21
−0.54
−0.71

0.01
1.23
−0.04
−0.17

0.03
4.55
0.01
0.03

0.38
3.24
ⴚ2.61
ⴚ4.59

0.65
2.90
ⴚ2.34
ⴚ3.27

0.46
5.39
ⴚ2.61
ⴚ6.82

0.45
5.92
ⴚ1.69
ⴚ5.95

Political institutions
India dummy
Instrument for
institutions
No. of observations

ⴚ1.36
ⴚ4.61

ⴚ1.40
ⴚ2.36

ⴚ1.06
ⴚ1.28

ⴚ1.33
ⴚ4.92

Settler mortality EURFRAC, ENGFRAC

48

66

76

114

Settler mortality EURFRAC, ENGFRAC

58

58

91

91

Notes: For description of geography and openness variables and the instruments for institutions, see
Rodrik, Subramanian, and Trebbi (2002).
For 1980, economic institutions measured as the protection against expropriation in 1982 from ICRGE.
For 1999, economic institutions measured as in Rodrik, Subramanian, and Trebbi (2002).
Political institutions are measured as the constraint on the executive.
T-statistics reported below coefficient estimates.

determinants of income (based on Acemoglu, Johnson, and Robinson, 2001; and
Rodrik, Subramanian, and Trebbi, 2002) with an India dummy.
The first four columns report results where the institutional variable is economic, while the last four columns contain political institutions as the relevant determinant of long-run income. The estimated coefficient on the India dummy in both
sets of regressions is negative and significant, suggesting that India is an outlier. The
magnitude of the dummy coefficient is large: for example, column 1 suggests that in
1980, India’s level of income was about one-fourth of what it should have been,
given the strength of its economic institutions. On the other hand, if political institutions are the true long-run determinants of income, India’s income is about 15 percent of what it should be. India has thus been a significant underachiever in the sense
that it has not exploited the potential created by having done the really hard work of
building institutions.
Next we turn to the role of manufacturing, and in particular registered (or formal) manufacturing, in mediating the changes. We begin by noting a very strong
regularity in the data: starting in the 1980s, it is states with the largest formal manufacturing base (“registered manufacturing”) that take off. Figure 9 shows how the
simple correlation between growth and the share of registered manufacturing in
total output, which is weakly negative in the 1970s (rho = −0.08), turns significantly
positive in the 1980s (rho = 0.42). Table 12 tests this more formally. When we introduce state-level registered manufacturing shares in the growth regression and allow
the coefficients to vary by decade, not only are the shares for the 1980s and 1990s
highly positive and significant, but these variables can “knock out” the pure period
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Figure 9. Correlation between Growth and Share of Registered
Manufacturing, 1970s and 1980s
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Table 12. Role of Manufacturing in Productivity Surge1
Initial income
1970s dummy
1980s dummy
1990s dummy

0.010
2.64
−0.003
−0.78
0.014
3.85
0.013
2.61

0.008
1.84
−0.002
−0.30
0.007
1.14
0.005
0.51

0.009
2.27

0.007
1.87

−0.079
−1.70
−0.104
−2.43
0.119
3.37
0.113
2.64

−0.001
−0.37
0.002
0.94
0.001
0.51
−0.050
−0.73
−0.044
−0.81
0.080
1.78
0.096
1.31

Initial income 70
Initial income 80
Initial income 90
−0.046
−0.73
−0.050
−0.94
0.076
1.79
0.100
1.44

Share of registered
manufacturing 60
Share of registered
manufacturing 70
Share of registered
manufacturing 80
Share of registered
manufacturing 90
Labor regulation 60

0.007
1.54

Labor regulation 70
Labor regulation 80
Labor regulation 90
R square
No. of observations

0.38
80.00..

0.42
78.00..

0.40
78.00.

0.43
80.00..

0.42
78.00.

0.019
3.86

0.007
1.27

0.004
0.73
0.012
2.14
−0.008
−2.21
0.000
0.05
0.34
59.00...

−0.030
−0.45
−0.046
−1.01
0.170
3.76
0.157
2.81
−0.001
−0.23
0.008
1.45
−0.008
−3.56
0.000
0.11
0.55
59.00..

Sources: Unless otherwise specified, data are from the Economic and Political Weekly Research
Foundation.
Note: T-statistics are reported below coefficient estimates. Data on labor regulation from Besley
and Burgess (2002).
Dependent variable is annual per capita growth of state net domestic product.
1Suffixes indicate that the underlying variable has been interacted with the appropriate decadal
dummy.

dummies (see columns 1–2).23 In other words, whatever happened in the early
1980s, it stimulated growth primarily in states with high levels of formal manufacturing activities.
We note also that this is not simply an artifact of the fact that it is the richer
states that take off after 1980 (the richer ones also having, in general, larger manufactures shares). Column 4 shows that manufacturing shares are still significant
23 To minimize endogeneity-related problems, the beginning-period value of the share of registered
manufacturing is used as the regressor.
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in the 1980s, when period-specific convergence terms are added to the regression
(while the latter are insignificant).
The importance of the registered manufacturing sector in the productivity surge
is confirmed in the robustness checks that we report in Table 13. In columns 1–4,
we check whether agriculture or infrastructure, which account for a larger share of
output than registered manufacturing, play a similarly important role. Not only are
these variables insignificant on their own, they are also unable to “knock down” the
significance of the decadal dummies. In columns 5–7, we undertake a different kind
of check on the role of manufacturing. If the mechanism by which manufacturing
was affecting overall GDP growth was spillovers, for example, in the form of
human and managerial capital built up in industry and applied elsewhere in the
economy, it seems plausible that these spillovers should occur more in relation to
services than agriculture. To test this, we change the dependent variable in columns
5–7 to per capita nonagricultural GDP growth. In all these specifications, the registered manufacturing variable for the 1980s is highly significant. Interestingly, the
magnitude of this coefficient is more than twice its value in the specification with
overall GDP as the dependent variable (Table 13, col. 3), suggesting that any spillover benefits from manufacturing are greater in the nonagricultural than in the agricultural sector.
What do these registered manufacturing shares capture about the nature of the
change that occurred? We interpret these findings in the following way. It is reasonable to suppose that an antibusiness attitude on the part of top political leaders entails
a disproportionate “tax” on formally registered entities. That is because these firms’
operations are intensive in transactions with the government (paying taxes, complying with regulations, seeking licenses, and so on). When political attitudes become
more probusiness, it is formal firms that should receive a particularly strong boost.
That is exactly how we read the results with respect to registered manufacturing.
We also show evidence that the labor regulation data recently compiled by
Besley and Burgess (2002) has some traction for the turnaround in the 1980s. We
interpret this index as a measure of how prolabor (and antibusiness) the environment in different states was. We find that the nature of these regulations in different states plays a role in explaining differential performance in the crucial decade
of the 1980s (whether manufacturing shares are controlled or not—see columns 5
and 6 of Table 12). This once again is consistent with our hypothesis that what
made the difference in the 1980s was a shift toward a more probusiness stance.
To sum up, the evidence points to an unleashing of the organized and incumbent
private sector sometime in the early 1980s. While it is impossible to pinpoint exactly
the source for this, there is circumstantial evidence that the trigger was a shift in the
national government’s attitude toward the private sector. This evidence also indicates
that the beneficiary of this attitudinal shift was the formal sector built up under the
earlier policy regime. Hence, to some extent, the lessons learned under the earlier
policy regime and the modern manufacturing base created thereby provided a permissive environment for eventual takeoff once the policy stance softened vis-à-vis
the private sector. So, unlike what one may have otherwise expected (from
accounts of how costly ISI was), growth occurred where the earlier investments
had been made. This is, of course, in contrast to the experience of the transition
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Table 13. Role of Manufacturing in Productivity Surge:
Robustness Checks1
Dependent Variable
Initial income

Per Capita Growth
0.012
2.39

70s dummy
80s dummy
90s dummy

0.009
2.22
0.005
0.59
0.020
2.06
0.044
3.26

0.011
2.43

Per Capita Nonagricultural Growth
0.010
2.13
0.003
0.39
0.016
2.22
0.014
1.03

−0.003
−0.21

−0.003
−0.19

0.018
1.50

−0.096
−0.75
−0.157
−1.31
0.301
3.40
0.150
1.28

−0.003
−0.78
0.002
0.55
−0.001
−0.24
−0.122
−0.70
−0.032
−0.20
0.194
2.18
0.180
1.01

−0.010
−0.06
−0.124
−0.99
0.294
3.01
0.128
0.80

0.21
77

−0.006
−0.29
0.020
1.70
−0.015
−2.65
−0.001
−0.07
0.37
59

Initial income 70
Initial income 80
Initial income 90
Share of registered
manufacturing 60
Share of registered
manufacturing 70
Share of registered
manufacturing 80
Share of registered
manufacturing 90
Share of
agriculture 60
Share of
agriculture 70
Share of
agriculture 80
Share of
agriculture 90
Share of
infrastructure 602
Share of
infrastructure 702
Share of
infrastructure 802
Share of infrastructure 902

−0.008
−0.62
−0.016
−1.12
0.019
1.27
0.013
0.81

0.020
1.14
0.006
0.54
0.010
0.58
−0.061
−2.06

−0.332
−1.44
−0.518
−2.26
0.288
1.75
0.193
1.23

0.083
0.27
−0.244
−0.97
0.110
0.73
0.106
0.35

Labor regulation 60
Labor regulation 70
Labor regulation 80
Labor regulation 90
R square
No. of observations

0.33
80

0.43
80

0.45
63

0.48
63

0.19
77

Sources: Except as otherwise specified, all data are from the Economic and Political Weekly
Research Foundation.
Note: T-statistics are reported below coefficient estimates. Data on labor regulation from Besley
and Burgess (2002).
1Suffixes indicate that the underlying variable has been interacted with the appropriate decadal
dummy.
2Infrastructure includes railways, electricity, gas and water supply, and communication.

223

©International Monetary Fund. Not for Redistribution

Dani Rodrik and Arvind Subramanian

countries, where post-transition growth was greatest in countries where the drag
exerted by the previous state sector was smallest.24
IV. Concluding Remarks
We believe that our findings raise a number of issues related to growth and, in particular, growth transitions. We summarize them as follows.
India’s growth transition began in the early 1980s, rather than after the crisis
of 1991. The performance of the 1980s cannot be explained by Keynesian pump
priming, because there is a variety of time-series and cross-section evidence pointing to trend improvements in productivity indicators. Equally, this transition was
not triggered by implementing the conventional litany of Washington Consensus
reforms, because the transition occurred a full decade before such reforms were initiated. It appears to have been triggered by a perception on the part of the private
sector that the government’s attitude toward it had changed, a perception that was
subsequently (in the mid- to late 1980s) mildly validated by piecemeal reforms of
the industrial licensing system. The attitudinal shift signaled by the Congress Party
governments in the 1980s elicited a large productivity response, a phenomenon facilitated by the fact that India was far away from its income-possibility frontier.
Manufacturing, and in particular registered manufacturing, which had been
built up in the previous decades, appears to have played an important role in determining which states took advantage of the changed attitude of the private sector.
Thus, although the costs associated with these investments may have been high,
they may have generated some spillover benefits in the post-1980s period.
Most observers, focusing on the 1990s and, to some extent, the 1980s, have
emphasized gradualism as the hallmark of the Indian approach to reforms in contrast
to the shock therapy employed in some of the transition countries and the ambitious
liberalization in Latin America since the mid-1980s (Ahluwalia, 2002). Equally
important but somewhat neglected has been the approach to reforms adopted by
India in the 1980s, which arguably has less to do with their pace than with their manner and sequencing.
We stress that our characterization of the 1980s reform is not about whether liberalization took place but about how it happened. Some accounts of the 1980s point
to the easing of access to foreign technology, to foreign capital goods, and to foreign
direct investment (with the entry of Suzuki into the domestic car market as the most
telling example) as examples of liberalization. To us, these reforms in the 1980s
were not proliberalization but probusiness in the important sense that they boosted
the profits of existing businesses without threatening them with real competition,
because external barriers remained largely in place. Allowing a single foreign firm,
Suzuki, to enter the domestic car market under existing conditions of limited external liberalization (and subject to local-content requirements) is very different from

24 Sachs and Woo (1997) argue that this drag was important in explaining the differential performance
of China and the East European countries in the wake of liberalization.
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opening the domestic car market to all foreign producers, which is the normal liberalization strategy and the approach adopted in the 1990s.25
This probusiness rather than promarket/procompetition orientation manifested
itself in the greater focus on internal rather than external reforms. In addition, even
the internal reforms that favored business were slanted more toward bolstering
preexisting activities than facilitating new businesses (that is, facilitating entry by
domestic firms).26 This approach had the political economy merit of avoiding the
creation of losers. And it appears that the economic impact of favoring existing activities, which must have entailed some inefficiency, was not only not negative, it was
actually positive. This is reflected in the fact that the growth in the 1990s also
appears to have taken place in states with a large initial share of registered manufacturing, some of it built up during the 1980s. Thus, India’s “reforms” in the 1980s,
which essentially amounted to more import substitution, were attractive from a political economy perspective because they created virtually no losers. This is reminiscent of China’s reforms, although they took on a very different form.
But, just as in China, economic dynamism created a fertile environment not only
for incumbents but also for new entrants and activities. It is perhaps not a coincidence that some of the IT powerhouses that would begin to fuel India’s growth a
decade or so later got established in the early 1980s, just as the economic environment was turning more business friendly. For example, Wipro first ventured into IT
in 1980, and Infosys was founded in 1981. Once the policy environment turned permissive, these firms were able to reap handsome benefits from India’s prior public
investment in higher education (the Indian Institutes of Technology in particular).
Their story is in many ways similar to the one we have laid out for the more traditional activities during the 1980s: preexisting strengths were unleashed by more
probusiness policy attitudes.
What about the reforms of the 1990s? It may well be that the performance of the
1980s would have run out of steam and that the “true” reforms of the 1990s were
essential to keep productivity growth alive. The reforms of the 1990s were, of course,
triggered by the crisis of 1991. The quick rebound from the crisis has been almost
entirely attributed to the decisive break from the dirigiste past. But if the 1980s experience was as successful as we think it might have been in creating a strong base of
manufacturing and productivity growth, it is hard not to draw the conclusion that the

25 Guaranteed profits were arguably why Suzuki accepted the onerous conditions—including a joint
venture with the public sector and the requirement to fulfill local-content requirements—associated with
its entry.
26 The four major internal liberalization measures that were implemented in 1985 and 1986 involved
(i) eliminating the licensing of 25 categories of industries subject to certain fairly onerous conditions,
(ii) extending delicensing to large companies in 22 industries that were previously restricted by the
Monopolies and Trade Restrictive Practices Act and Foreign Exchange Regulation Act, (iii) allowing companies in 28 industries to expand the scope of their operations into related activities, and (iv) allowing companies that had reached 80 percent capacity utilization to expand their capacity up to 133 percent of that
reached in any of the previous years. Apart from the first, all the remaining measures essentially allowed
incumbents to operate more freely rather than facilitating the entry of new domestic firms and promoting
competition. Even the limited reduction in protection of capital goods industries increased the effective
protection of incumbents in final goods industries.
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quick rebound was also rendered possible by the strength of the 1980s performance.27
In some ways, although India was reforming in response to a macroeconomic crisis,
it was reforming from a position of strength in the real sector of the economy. That
might explain why the response to the reforms in India in the 1990s was so different from the response to reforms in Latin America or in sub-Saharan Africa.
Finally, one consequence of the conventional story that we sketched out at the
beginning—that the 1990s marked a watershed for India—has been the unfortunate neglect of research on policies and performance in the 1980s. We hope that this
paper will kindle research interest in a number of fascinating issues relating to the
1980s, which could be important in deriving broader lessons for growth transitions
across the world.
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Comments on “From ‘Hindu Growth’ to Productivity
Surge: The Mystery of the Indian Growth Transition”
T. N. SRINIVASAN*

T

his is a disappointing paper. It sees a mystery and fails to convince through analysis why it does. Had the authors been familiar with Indian economic literature,
they might not have written it! The literature has not only noted the growth acceleration in the 1980s but has also questioned its sustainability on the grounds of its possibly being debt-led and fueled by employment and real wage expansion in the
public sector.1, 2, 3
The authors’ basic claim is simply that it is not the systemic reforms of the 1990s
but a mysterious shift in the 1980s that changed the growth process of the economy
once and for all. A direct test of this claim would be to compare the growth process
of the 1980s with that of the 1990s. If the two are no different, it would support the
authors’ claim. Instead of this direct test, the authors “investigate” and reject a number of other implausible hypotheses, such as that growth acceleration occurred only
*T. N. Srinivasan is Samuel C. Park, Jr., Professor of Economics at Yale University. This is a revised
and expanded version of comments the author made as a discussant at the IMF’s Fifth Jacques Polak Annual
Research Conference, “Policies, Institutions, and Instability,” November 4–5, 2004, at the International
Monetary Fund in Washington, D.C.
1 See Ghosh (1991), Kelkar and Kumar (1990), Minocha (1991), Rudra (1991), and Srinivasan (1991a,
1991b, and 1991c).
2 Per capita emoluments of public sector employees grew by 3.45 times between 1980 and 1981 and
1990 and 1991, while the consumer price index grew by only 2.37 times during the same period (Ministry
of Finance, 2004, Table 3.4).
3 The really interesting question is not whether the 1980s growth acceleration was mysterious or why it
was followed by a crisis in 1991, but why the crisis led to systemic (and thus far unreversed) reforms. As in
1991, India experienced a severe macroeconomic crisis in 1966, went to the IMF and World Bank for assistance, devalued the rupee, and relaxed import restrictions and liberalized the economy. But the liberalization was reversed within 18 months, and this did not happen in 1991.
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after the 1991 reforms. No one in India subscribed to this view; it was widely recognized that a relaxation of the severities of the control regime in the 1980s, though
it stimulated growth, was not extensive and systemic enough to have accelerated the
growth rate of the economy in a sustainable manner.4 The authors do not embed their
hypotheses into an overarching model or framework that is firmly rooted in the realities of the Indian economy. These are:5
(1) Growth rate of real GDP in the 1980s at 5.6 percent per year exceeded the rate
of 3.6 percent per year in the preceding three decades. It further accelerated to
7.0 percent per year from 1992 to 1997, only to slow down to an average of
5.6 percent from 1997 to 2004.
(2) The fiscal deficit rose from 7.5 percent of GDP in 1980–91, to 9.4 percent in
1990–91, and 10.1 percent in 2002–03. Total external debt more than tripled,
from $19 billion in 1980 to $62 billion in 1990, with debt to private creditors
rising tenfold (from $2.4 billion to $25 billion) and short-term debt rising fivefold (from $0.9 billion to $4.5 billion).
(3) The gross domestic savings rate marginally increased from 21 to 24 percent
of GDP in the 1980s, while the rate of investment climbed steeply from 23 to
27 percent of GDP. From 2003 to 2004, the savings rate rose to 28 percent,
while the investment rate fell marginally to 26 percent of GDP. The savings of
the public sector steadily declined from 3.4 percent in 1980 to –2 percent of
GDP in 2001–02. It is estimated at –0.34 percent in 2003–04. Public investment has also declined from 8.4 percent of GDP in 1980–81 to 5.6 percent in
2003–04, after reaching a peak of 11.2 percent in 1986–87.
(4) Roughly 60 percent of India’s labor force is engaged in agriculture, and of that
60 percent, about half are self-employed, and more than 60 percent are employed
in agricultural activities. In the 1980s, employment in manufacturing marginally
declined. Clearly, with declining employment and better utilization of capacity in
manufacturing, it should not surprise anyone if labor productivity is increased.6
(5) The real exchange rate has depreciated since the mid-1980s.
The economy in the 1980s was virtually closed to imports of manufactured consumer goods, and high tariffs and quotas restricted imports of intermediates and capital goods. Until the mid-1980s, there was no real exchange depreciation either.
There was excess capacity in the industrial sector (though it is hard to quantify),
which in itself was a reflection of the draconian control regime. Liberalizing the use
of this capacity at the margin7 as well as imports of intermediates created the poten-

4 For

a detailed discussion of the growth and reforms during the 1980s and 1990s, see Panagariya
(2004). He sees a greater role than I do for liberalization under way in the 1980s in stimulating growth.
5 These data are from the Central Statistical Organisation (1995, 2004, and 2005), Ministry of Labor
and Employment (2002), Acharya (2004), Ministry of Finance (2004), and Singh and Srinivasan (2004).
6 The authors cite some, but not all, of the total factor productivity (TFP) estimates in the literature,
such as those of Virmani (2004a, 2004b, and 2004c). Taken at face value (a dubious proposition) most of
them show a significantly higher TFP growth in the 1980s and a slowdown in the 1990s, which is consistent with the hypothesis of unsustainability of 1980s growth acceleration without systemic reforms.
7 The so-called “broad-banding” allowed capacity licensed for the production of one good to be used
for the production of a closely related good. An increase up to 25 percent of licensed capacity of production was also allowed under certain conditions.

230

©International Monetary Fund. Not for Redistribution

COMMENTS ON “THE MYSTERY OF THE INDIAN GROWTH TRANSITION”

tial for output growth. However, the demand for output had to be generated largely
from domestic resources, since export growth was limited. Fiscal expansion raised
domestic demand. The external resources needed for additional demand for imports
of intermediate goods and replacement equipment as capacity utilization increased
was financed by borrowing abroad from private creditors.8 This way of generating
growth was obviously not sustainable. The authors dismiss this explanation of 1980s
growth by derisively calling it “Keynesianism run amok.” Their dismissal is “ignorance run amok” of the essential features of the Indian economy of the 1980s.
Had the authors absorbed the facts of Indian growth experience, they would
have asked why the rising fiscal deficit since the mid-1990s has not been reflected
in any symptom of a macroeconomic crisis, and why growth slowed after 1996–97.
They would have found part of the explanation in the slackening of reforms in the
second half of the 1980s and the worsening of the climate for private investment. For
example, the authors find a lagged effect of public investment on growth in their
regressions. Until the 1990s, India’s infrastructure industries were all in the public
sector, and, as such, public investment, being largely on infrastructure, crowded in
private savings and investment, by reducing the infrastructural bottlenecks to output
and raising the rate of return for private investment. Clearly, gestation lags in infrastructure investment are long so that public investment in the late 1970s contributed
to growth only in the 1980s. As the 1980s wore on, the pressure on public expenditure from rising deficits constrained public investment: from 1986 to 1987, public
investment in GDP began a steady and deep decline from 11.2 percent to 5.6 percent
of GDP in 2003–04. It is no surprise, therefore, that the authors find growth effects
only in the 1980s and not in the 1990s.
The only new idea in the paper is the anecdotal hypothesis that around 1980
there was an “attitudinal shift” toward private business on the part of the national
government,9 which triggered a permanent change in the growth process. Without
any direct evidence for the shift, the authors infer its existence from the correlation
between growth rates of states ruled by the same party as at the Centre and from an
alleged “striking shift in the early 1980s in private investment toward corporate
sector investment (and away from the household sector), comprising largely unincorporated enterprises.” First, there is no evidence that household investment consists
largely of investment by unincorporated enterprises. Second, private corporate investment fluctuated between 3.4 and 3.7 percent of GDP in the 1980s with no trend.
The story that the attitudinal shift at the Centre percolated to the states ruled
by the same party is unconvincing. In the 1980s, the states did not have any significant policy choices to make relating to manufacturing, trade, or foreign investment. The finding that when they “introduce state-level registered manufacturing
shares in the growth regression and allow the coefficients to vary by decade, not
8 The current account deficit rose from $2.80 billion in 1980–81 to $9.68 billion in 1990–91. Net commercial borrowings and deposits of nonresident Indians rose from $0.25 billion and $0.22 billion to $2.25 billion and $1.5 billion during the same period (Reserve Bank of India, 2003, Table 135).
9 I do not wish to dismiss the fact that Prime Minister Rajiv Gandhi and several young former employees of the World Bank whom he appointed to senior positions in the economic bureaucracy had favorable
attitudes toward business, markets, and the value of openness. However, compared with Mrs. Gandhi’s
long reign, they did not bring about a fundamental change in the regime of economic management.
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only are the shares for the 1980s and 1990s highly positive, but these variables can
‘knock out’ the pure period dummies” is easily explained. At independence, manufacturing was concentrated in a few states. After independence, the government
steered industrial investment to other states through licensing. Because reforms
since the 1980s affected manufacturing much more than they did, for example,
agriculture, period dummies are knocked out once share of manufacturing is introduced in the regression.10
The distinction between promarket and probusiness orientation is overdrawn and
incoherent. The authors consider trade liberalization an archetypal market-oriented
policy without considering the implication of the facts that trade liberalization covered only imports of intermediate goods and equipment, and that industrial licensing remained in place. Clearly, such liberalization, by allowing greater flexibility in
the use of their licensed capacity, favored incumbent producers but not consumers
and potential entrants. By the same token, any policy (for example, reduction of
corporate taxes) that raises the profits of incumbents also raises those of potential
entrants, if they are allowed to enter. In short, the distinction made by the authors
has no economic logic behind it.
The authors claim that, based on their (dubious) cross-country “regressions of
income on the deep determinants,” India appears “to be far inside the possibility
frontier.” India’s economic history during and after the colonial era demonstrates this
more convincingly. At independence on August 15, 1947, India had an incorruptible
political leadership committed to development and an efficient, independent civil
service. By the mid-1960s, infrastructure had been built up, schools of higher education in engineering and management had been established, and appropriate and
inexpensive import substitution in consumer goods had been completed. Had the
brief liberalization and opening that followed the 1966 macroeconomic crisis been
in place thereafter, and had greater attention been paid to the agriculture and social
sectors, I believe India would have replicated and exceeded the performance of the
East Asian miracle economies that switched to an oriented strategy at about that
time. By sticking to a dysfunctional development strategy for far too long, India’s
policymakers ensured that the Indian economy performed far below its potential and
that India’s poor remained poor for an avoidably long time.
REFERENCES
Acharya, Shankar, 2004, “India’s Growth Prospects: Revisited,” Economic and Political
Weekly, Vol. 39, No. 41.
Central Statistical Organisation (CSO), 1995, National Accounts Statistics 1995 (Faridabad,
India: Government of India Press).

10 A

more pertinent interpretation of interstate differences in growth would be based on differences in
physical and human (education and health) infrastructure and in, for want of a better term, “governance.”
Reforms opened up opportunities that were absent. Those in a better position to take advantage of the
opportunities get ahead of others not so favored initially. Thus, an initial widening of disparities across
states, households, and individuals after reforms is to be expected. The policy-relevant issue is not so much
the widening of disparities but whether a process is or could be put in place for the initially disadvantaged
to catch up with the advantaged.
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Reply to Comments by T. N. Srinivasan
DANI RODRIK and ARVIND SUBRAMANIAN

S

ince our discussant’s intemperate remarks risk detracting attention from the
interesting questions at hand, let us try to clarify where the important disagreements are so that the reader can make up his or her own mind.
First, it is worth listing the areas of agreement. Our discussant does not deny
any of the following important points we make in the paper:
(1) India’s economic growth rate rose significantly around 1980, and the pace of
economic expansion and productivity increase during the 1980s was on the
whole indistinguishable from that experienced during the 1990s. (This may
have been well known to economists in India, but it certainly has not been
common knowledge among reasonably well informed analysts of economic
growth and economic reform elsewhere.)
(2) India’s major liberalizing reforms came after 1991. Before that date, India was
a practically closed economy.
(3) While there was some liberalization during the latter part of the 1980s, it was
not significant enough to have been the driving force behind the higher growth
of the 1980s.
(4) Manufacturing played a key role in the increase in growth in the 1980s.
(5) The quality of India’s institutions can support a much higher level of income
than what the country had until recently.
Our discussant’s main argument is that growth during the 1980s was driven by
fiscal expansion and hence is unsustainable. We did discuss this possibility in our
paper and found it wanting. Briefly, we argued that the demand-pull argument is
inadequate to explain the large increase in trend productivity, even under the most
favorable circumstances for that argument. The rise in capacity utilization, such as
it was, cannot explain more than part of the increase in labor or total factor productivity. We can adduce additional evidence to support our point of view. Consider the
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Latin American experience prior to the 1982 debt crisis. Fiscal-expansion-led growth
there hardly produced an increase in productivity growth.
Moreover, we do not consider India’s 1991 balance of payments crisis to constitute compelling evidence that the growth of the 1980s was unsustainable.
Countries can make macro policy mistakes both when they are stagnating and
when they are growing rapidly. Once more, comparative evidence is useful: How
many analysts seriously believe that the Asian financial crisis of 1997–98, arguably
much bigger in magnitude than India’s in 1991, proves that the rapid growth of
Republic of Korea, Thailand, Malaysia, and Indonesia in the decades prior was
unsustainable? And we have seen few analysts arguing that the crises in Latin
America (Mexico in 1994, Argentina in 2000, or Brazil in 1998–99) call for a
change in the market-based reforms preceding the crises on the grounds that
they were unsustainable!
In any event, the case that growth in the 1980s was fiscally driven and unsustainable needs to be made; it is not enough to assert it. Indeed, it would have been
extremely useful if the discussant had discussed why our methodology for demonstrating that growth in the 1980s was not fiscally driven was flawed or inadequate.
We suspect that there is a tendency to dismiss the growth of the 1980s because it
makes the subsequent reforms less impressive (“since the system was not reformed,
any growth that came out should have been unsustainable—i.e., bad growth”). But
that would be just ideology, not analysis.
We also need to correct a misunderstanding. We did not argue that the attitudinal shift of the early 1980s led to a “once-and-for-all” increase in growth. We argued
that the attitudinal shift was a plausible reason for the increase in growth during the
1980s. We explicitly mentioned the possibility that, without the reforms of the
1990s, growth might have petered out.
We are puzzled by the discussant’s claim that the distinction between promarket
and probusiness policy orientations is incoherent. It seems to us that the distinction
is analytically quite clear, and in practice quite useful. Suharto’s economic policies
were probusiness, but hardly promarket. We made clear that policies that would help
incumbents without allowing newcomers to share in the increased profitability would
count as probusiness rather than promarket. We do not disagree with the discussant’s
point that “any policy . . . which raises the profits of incumbents also raises that of
potential entrants, if allowed to enter” (our emphasis), but we maintain that it is possible to enhance incumbents’ profits without allowing entry (a possibility that the discussant himself allows with his qualifier).
Finally, the discussant takes issue with us for not providing any direct evidence
for the attitudinal shift on the part of government toward the organized private sector. We would be the first to agree that our explanation is speculative and based (necessarily) on indirect evidence. But let us also be clear that we were driven to this
hypothesis by the paucity of other plausible stories. The increase in growth is too
large to attribute exclusively to the minor tinkering in policies (regulatory or fiscal)
that took place at the time.
In his recent book The World is Flat, Thomas Friedman reports an interview
with Tarun Das, who was the long-time director of the Confederation of Indian
Industry. After detailing the cumbersome bureaucratic rules and pervasive state
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ownership that suffocated the Indian private sector, Das says this about the 1991
reforms:
‘Our Berlin Wall fell,’ said Das, ‘and it was like unleashing a caged tiger.
Trade controls were abolished. We were always at 3 percent growth, the
so-called Hindu rate of growth—slow, cautious, and conservative. To
make [better returns], you had to go to America. Well, three years later
[after the 1991 reforms] we were at 7 percent rate of growth.’ (Friedman
2005, p. 50)

Das’s comments as well as Friedman’s unquestioning acceptance of them
reveal how widespread is the erroneous view that links India’s growth since the
early 1980s to the liberalizing reforms of 1991. They underscore the need to open
up the debate on the origins of India’s exceptional performance.
REFERENCE
Friedman, Thomas L., The World is Flat: A Brief History of the Twenty-First Century, Farrar,
Straus and Giroux, New York, 2005.
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Financial Liberalization and Consumption Volatility
in Developing Countries
ANDREI A. LEVCHENKO*
One of the chief benefits of financial liberalization proposed by theoretical literature
is that it should allow countries to better smooth consumption through international
risk sharing. Recent empirical evidence does not support this prediction. In developing countries, financial liberalization seems to be associated with an increase in consumption volatility. This paper seeks to rationalize the evidence by linking it to two
important features of developing countries. First, domestic financial markets are
underdeveloped. We model this by adopting the Kocherlakota (1996) framework of
risk sharing subject to limited commitment. Second, access to international markets
is not available to all members of society. We show that when risks are idiosyncratic,
that is, insurable within the domestic economy, opening up to international markets
reduces the amount of risk sharing attained at home and raises the volatility of consumption. When risk is aggregate to the economy, the underdeveloped financial system prevents the pooling of aggregate risk across agents for the purposes of insurance
in the international markets. Thus, while the volatility of consumption coming from
aggregate risk decreases with financial liberalization, it does so by much less than
would be predicted by a representative agent model. [JEL F02, F36]

H

ow does international financial integration help developing countries? Two
main potential benefits are (i) the more efficient allocation of capital across

*Economist, Research Department, International Monetary Fund. The author is grateful to Daron
Acemoglu, Michael Alexeev, Fernando Alvarez, Marios Angeletos, Olivier Blanchard, Bjoern
Bruegemann, Shawn Cole, Simon Johnson, Ayhan Kose, Paolo Mauro, Petia Topalova, Jaume Ventura,
Shang-Jin Wei, Ivan Werning, workshop participants at MIT, and participants of the IMF Annual Research
Conference and the LACEA Annual Conference for helpful comments. Financial support from the David
Finch Foundation is gratefully acknowledged.
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country borders, and (ii) improved risk-sharing opportunities. For risk sharing in
particular, international financial integration should lead to a decrease in consumption volatility relative to output volatility. Indeed, the last few decades saw
ever-increasing capital flows across national borders. What did we learn about the
effects of international financial integration on the volatility of consumption?
The latest empirical evidence suggests that the outcomes are quite different
from those predicted by the conventional risk sharing models. Kose, Prasad, and
Terrones (2003) examine the volatility of consumption relative to income for a
broad sample of developing countries. The results are quite puzzling. Consumption
volatility relative to income volatility increased between the 1980s and the 1990s
for the more financially integrated developing countries. The period in question is
precisely the time of increased cross-border capital flows that should have afforded
those countries an opportunity to smooth consumption in the face of income shocks.
The authors point out that these results cannot be explained away by some countries experiencing crises, because they look at consumption volatility relative to that
of income. The regression analysis corroborates these results. Financial openness,
measured by the gross capital flows relative to GDP, is associated with an increase
in the ratio of consumption volatility to income volatility, up to a certain level of
financial openness. Beyond that level, financial integration seems to lower consumption volatility.
The main purpose of this paper is to explore an explanation for the perplexing
empirical evidence. We study the effects of financial liberalization on developing
countries in light of two important features of these countries. First, domestic institutions and financial markets are underdeveloped. Second, not all agents have access
to the international financial markets. In this framework, we reach three main results. When risks are purely idiosyncratic, that is, perfectly insurable within the
domestic economy, opening up to international markets reduces the amount of risk
sharing attained at home and raises the volatility of consumption. When risk is
purely aggregate to the economy, the underdeveloped financial system prevents the
pooling of aggregate risk across agents for the purposes of insurance in the international markets. Thus, while the volatility of consumption decreases with opening in this case, it does so by much less than in a frictionless model. Finally, the
gains from financial integration are unevenly distributed. Agents who have direct
access to international markets benefit disproportionately, while those who do not
may actually experience an increase in their consumption volatility and a decline in
welfare.
This paper represents a very different treatment of the relationship between financial integration and consumption volatility. In thinking about this relationship, our
intuitions are typically shaped by representative agent models such as Obstfeld (1994)
or Obstfeld and Rogoff (2000). By construction, these models can tell us only about
the role of financial integration in sharing aggregate country risk. The representative
agent models make two implicit assumptions. First, to the extent there is idiosyncratic risk among agents within a country, these agents reach the first best level of risk
sharing, and only aggregate risk remains to be insured abroad. Second, the aggregate
country risk is perfectly pooled across agents, or, alternatively, all agents have equal
access to the international markets.
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To help rationalize the disconcerting empirical evidence, this paper focuses on
precisely the aspects missing from the traditional analysis. We move away from the
representative agent framework. In our model, agents are heterogeneous both in their
income process and in whether they have access to the international financial markets. Of course, this approach is fruitful only when the within-country risk-sharing
arrangement is subject to frictions, but we believe that these frictions are important,
especially in the less developed countries. Indeed, the hypothesis of complete consumption risk sharing is typically rejected even in economies with highly sophisticated financial markets such as the United States (Attanasio and Davis, 1996; and
Hayashi, Antonji, and Kotlikoff, 1996). In developing countries with poor quality of
contracting institutions, obstacles to sharing idiosyncratic consumption risks are
bound to be even more severe.
The basic model is a version of the Kocherlakota (1996) or Kehoe and Levine
(2001) framework of risk sharing subject to limited commitment. In the model there
are two groups of people whose income processes may differ. They enter into a risksharing relationship, subject to the constraint that participation by each agent must
be voluntary in all dates and states. We view this constraint as a consequence of poor
contract enforcement and an underdeveloped financial system. Agents cannot successfully commit their future income flows to the risk-sharing relationship.
The voluntary participation constraint means that the first best level of risk sharing is not necessarily achieved. Agents with high current income realizations will be
tempted to walk away from the risk-sharing arrangement and enjoy the high current
consumption. If the agent does walk away, however, the risk-sharing arrangement is
severed forever. Naturally, each agent’s outside option will be key in determining the
extent to which voluntary participation is sustainable. If the outside option is very
good, the risk-sharing relationship may not be viable, because the agent will choose
to walk away the first time her current income shock is high. Since financial opening
will affect some agents’ outside options, it will have an important effect on the state
of domestic risk sharing.
We model financial opening as allowing only one group of agents access to
international markets. We call these agents the upper, or middle, class. The assumption that only some groups will have access to foreign markets seems plausible for
developing countries. For simplicity, we will think of the foreign markets as providing an exogenous amount of insurance, and we do not model them explicitly.
When the upper class gains access to the international markets, it chooses the amount
of its participation in the domestic and foreign markets optimally. Thus, we extend
the basic Kocherlakota framework to endogenize the extent of participation in the
domestic risk-sharing arrangement by one of the groups.
What effects will financial liberalization have in this economy? We consider
two polar cases. First, suppose that the groups face purely idiosyncratic risks and
that aggregate country risk is absent. In the frictionless benchmark, there is no insurance role for the international markets. When domestic risk sharing is subject to frictions, however, access to international markets has important consequences through
its effect on agents’ outside options. As the upper class experiences a dramatic
increase in their outside option, the extent of risk sharing attainable in the domestic relationship is reduced. Furthermore, the less attractive the domestic risk-sharing
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relationship becomes, the more likely it is that the upper class will reduce its participation in it and insure abroad instead. When they do so, the agents left behind
in the domestic risk-sharing relationship experience an increase in consumption
volatility, because the income from the upper class is no longer available to insure
them. Thus, when access to international financial markets is quite uneven in the
economy, some groups’ participation in these markets actually lowers the extent of
risk sharing available at home. As a result, the members of society unable to take
advantage of international financial integration will be adversely affected, and their
consumption volatility will increase. It is important to note that in this model, agents
use international markets to insure idiosyncratic risks, that is, risks that are in principle insurable within the domestic economy. This possibility has not, to our knowledge, been considered in the literature so far.
The second polar case we consider is that of only aggregate uncertainty. All
agents in the economy face the same income process, but they are nonetheless heterogeneous in whether they have access to international markets. In the frictionless
benchmark, it is not important which of the agents have access to international markets, because the aggregate income risk would be pooled and insured abroad optimally by the agents able to do so. In our framework, the voluntary-participation
constraint in the domestic markets prevents this from occurring. The upper class will
certainly insure its income shocks abroad. However, there are limits to how much
of the lower class’s income it can insure. We show that in this framework, even
aggregate country risk may not be fully eliminated.
It is also clear that the benefits from financial integration are unevenly distributed between the groups, with the upper class enjoying them fully, while the
lower class benefits less. Furthermore, when idiosyncratic risks predominate in
the economy, agents who do not have access to international markets may actually lose from financial liberalization, as their opportunities for insuring income
risk decrease.
A large literature studies the relationship between financial and trade integration
and output volatility. Since integration affects agents’ investment and asset allocation
decisions, it naturally changes the volatility of output. A number of very different
models, such as Baxter and Crucini (1995) and Acemoglu and Zilibotti (1997) show
that financial integration may increase output volatility. An important strand of the
literature analyzes the role of speculative capital flows in precipitating financial
crises in emerging markets, with important consequences for real output volatility.
Kaminsky and Reinhart (1999) argue that emerging market crises are frequently
twin crises, in which a balance of payments crisis is combined with a banking
crisis. In this framework, foreign capital inflows prone to sudden stops à la Calvo
(1998) exacerbate distortions in the domestic banking system and increase the likelihood of crises.
This paper addresses a different question. Suppose that international financial
integration does increase output volatility in emerging markets, although, perhaps
surprisingly, this does not appear to be the case (see Kose, Prasad, and Terrones,
2003). A representative agent model in which agents can use international markets
to insure against output risk would still imply that consumption volatility, and certainly the ratio of consumption volatility to income volatility, should decline under
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quite general conditions.1 Here, we provide a framework that shows that domestic
frictions and uneven access to international markets can prevent this from happening, and indeed consumption volatility can increase with financial liberalization in
some cases. The argument does not rely on a rise in output volatility resulting from
liberalization.
The contribution most closely related to ours is Attanasio and Rios-Rull
(2000). These authors build a model of a village economy in which agents face
both aggregate and idiosyncratic risks. Local arrangements subject to limited commitment help agents partly insure against idiosyncratic risks. The authors consider
the consequences of an outside program that insures the villagers against the aggregate risk. They find that because aggregate insurance raises the agents’ outside option,
arrangements to share idiosyncratic risks deteriorate. The authors use this framework to caution against undesirable consequences of international aid programs to
poor village economies in less developed countries. While the model in our paper
is methodologically related to this contribution, we address a different issue and
suggest a different mechanism. In our model, agents use international markets to
smooth both idiosyncratic and aggregate income shocks. Consumption volatility
increases because of uneven access to foreign markets and is related explicitly to
participation in international financial markets. The framework we use thus allows
us to address the distributional aspects of financial integration in developing countries. In addition, the Attanasio and Rios-Rull mechanism does not generate an increase in aggregate consumption volatility that can be obtained in our model.
The limited commitment framework has been applied in international macroeconomics to study risk sharing (see Kehoe and Perri, 2002, for a state-of-the-art
example). An important difference between this paper and existing literature is that
limited commitment is typically employed to model risk sharing between countries.
This paper analyzes a case in which the limited commitment friction affects agents
within a country, and the presence of international markets affects purely domestic
risk-sharing relationships.
I. An Example
Suppose there is an endowment economy populated by two types of agents, A and
B. The agents’ endowments in each period are composed of an aggregate component common to both groups and an idiosyncratic component, which is perfectly
negatively correlated across groups. Suppose for simplicity that the aggregate
shock takes on values of η and −η with equal probability. Type A gets an idiosyncratic shock of size ω with probability 1⁄2, and −ω with probability 1⁄2, independent
of the aggregate shock in that period. Type B’s idiosyncratic shock is the opposite
of A’s in each case. There are then four equiprobable states of nature, for which
agent endowments (e A, eB) are given in Table 1.
In this endowment economy with no aggregate saving, the variance of aggregate
output is Var(Y) = 4η2. In the closed economy, variance of aggregate consumption
1An important exception is an economy that is subject primarily to trend-growth shocks. See Aguiar
and Gopinath (2004).
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Table 1. Agents’ Endowment Values by State
Aggregate State
(eA,

eB)

Idiosyncratic state

s=1
s=2

High

Low

(1+η+ω,1+η−ω)
(1+η−ω,1+η+ω)

(1−η+ω,1−η−ω)
(1−η−ω,1−η+ω)

is Var(C) = 4η2 as well. Assuming agents are perfectly able to share idiosyncratic
risk, the average consumption variance across agents is V ar(c)= η2 .
Suppose now that this economy opens up to international markets, but not all
agents have access. In particular, assume that only type A can insure abroad, and
for simplicity suppose she insures perfectly her income process, both the aggregate and idiosyncratic components. Now A’s consumption is constant, but none of
B’s risks are insured. Consumption values of agents (cA, cB) are given in Table 2.
While in this economy the variance of aggregate endowment is still Var(Y) =
4η2, aggregate consumption now has variance Var(C) = η2 + ω2. The average con1
sumption variance across agents is Var (c) = ( η2 + ω 2 ).
2
Three conclusions from this simple example are worth highlighting. First, the
volatility of aggregate consumption does not decrease unambiguously. It is true that
type A’s newfound ability to insure herself against aggregate risks decreases consumption variance. But A’s decision to participate in the foreign markets deprives
type B of the ability to insure her idiosyncratic risks. Thus, if risks that are insurable within the economy are important relative to aggregate country risk, aggregate
consumption volatility may go up as a result of type A’s departure.
Second, the aggregate country risk is not eliminated entirely in this economy.
While type A can insure herself against those risks, type B, which does not have
access to international markets, is still subject to aggregate shocks. Thus, when
access to international markets is uneven in this way, the economy may not be able
to take full advantage of aggregate insurance they provide.
Finally, the gains from this type of liberalization are unevenly distributed. In
particular, while A gains from accessing the international markets, B’s consumption volatility increases owing to reduced risk-sharing opportunities at home.
This example is clearly trivialized. In particular, the agents’ behavior following
opening up to international markets looks far from optimal. Two key questions arise.

Table 2. Agents’ Consumption Values by State, After Opening
Aggregate State
(cA,

cB)

Idiosyncratic state

s=1
s=2

High

Low

(1, 1+η−ω)
(1, 1+η+ω)

(1, 1−η−ω)
(1, 1−η+ω)
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First, why would type A insure her idiosyncratic risk abroad when she can do so at
home? This question would be even more relevant if, for example, accessing international markets is more costly than accessing domestic ones, an assumption made
in the formal model in the next section. Second, why can’t type A efficiently pool
the entire aggregate risk of this economy and use her access to foreign insurance
technology to insure type B’s aggregate risk as well? In a frictionless benchmark
that we should keep in mind, agents insure each other perfectly against idiosyncratic risk before and after financial liberalization, and access to foreign insurance
even by a subset of agents will eliminate all aggregate risk as well. In the next section we build a model to show that frictions in the domestic risk-sharing system
lead to outcomes illustrated in this simple reduced-form example.
II. The Model
The Environment
The basic model is a simple version of Kocherlakota (1996) or Kehoe and Levine
(2001). There is an endowment economy populated by two kinds of infinitely lived
agents, A and B, with identical period utility u(c) and discount rate β < 1. Each group
has mass 1. Agents in each group maximize lifetime expected utility:
∞

E 0 ∑ β tu( ct) .

()
1

t= 0

There are S states of nature, denoted by s = 1, . . . , S, with state s occurring with
probability ps. Agents’ stochastic endowments are e As and e Bs in each s = 1, . . . , S. We
make the simplifying assumption that the two groups face an identical unconditional
endowment process. Aggregate endowment in this economy is Ys = e As + e Bs in each
state s.
We assume that endowments are perishable, and so there is no aggregate saving in the economy. When each agent simply consumes her endowment in every
period, the lifetime expected utility is given by:
∞

vaut ≡ E ∑ βtu( et) =
t= 0

1 S
∑ psu(es ).
1− β s=1

(Here, the subscript “aut” stands for personal autarky.)
We model uneven access to international markets by assuming that only agents
of type A can use these markets to insure. Suppose that the foreign insurance provides
ϕs to type A in state s, s = 1, . . . , S, for each unit of endowment that the type A commits to the international markets. To make the problem interesting, suppose that
accessing the international markets has a cost π. Thus, if the type A chooses to insure ψ units of her endowment abroad, she will be able to consume
ysA = esA + ϕ s ψ − ψ
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in state s, s = 1, . . . , S. We make the assumption that the transfers are a pure insurance, that is, E(ϕs) = 0. Note that this requires agent A to transfer income to international markets in some states (ϕs < 0 for those s).
The trade-off is clear. If there is no type B, the optimal foreign market participation will weigh the benefits of insurance against the costs of buying it, π. When
insurance is costless, the agent insures completely. Access to costly international
markets will now determine the outside option of the type-A agent. Let ψaut denote
the optimal portfolio of international insurance type A would choose in the absence
of B:
⎧ 1 S
⎫
ψ aut = argm ax ⎨
∑ psu( ysA )⎬⎪
⎪⎩ 1− β s=1
ψ
⎭
st
..
ysA = esA + ϕ sψ − πψ ,

∀s = 1,...,S

ψ ≥ 0.

We introduce the last constraint because of the positive cost of purchasing insurance, π. Allowing agents to buy negative amounts may in this formulation lead
them to do so for values of π high enough, as it can raise their average consumpA be the lifetime expected utility type A gets from optimally partiction. We let vaut
ipating only in the international markets.
Besides the foreign markets, type A can also enter into a risk-sharing relationship with type B. Domestic risk sharing is subject to limited commitment. Agents
can walk away from the relationship at any point. If this happens, the domestic
risk-sharing relationship breaks down forever. We view limited commitment as a
consequence of institutional imperfections in the domestic markets, such as poor
contract enforcement. The main problem is that these agents cannot sign a binding
contract committing their future income flows to the relationship. The voluntary
participation constraint must hold in all dates and states, and will limit the amount
of risk sharing attainable in this economy.
In general, the evolution of risk sharing and consumption in this economy is
history-dependent. Denote by st = {s0, . . . , st} the history of the states of nature
through period t. Agents enter the risk-sharing arrangement by specifying consumption allocations (cA(st ),cB(st )) and foreign market participation by type A, ψ(st ) for
each period, and each possible history st, subject to the participation constraint of
each agent in each date and for all histories,
∞

∞

τ=t

τ=t

∞

∞

Et ∑ β τ−tu( cτA ,sτ ) ≥ E t ∑ β τ−tγu( yτA ,sτ ) = γ (
Et ∑ β τ−t u ( cτB , s τ ) ≥ Et ∑ β τ−t γu ( eτB , s τ ) = γ (
τ=t

τ=t

(
(

A
t

B
t

, t) + β

,

t

)+β

),

∀u
, ty, s

),

∀ u, te, s

A
aut

aut

and the aggregate resource constraint in the economy,
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ctA + ctB = ytA + etB ,

∀t.

(4)

The participation constraints state that any risk-sharing arrangement must give
each agent a lifetime expected utility that is at least as great as the lifetime utility the
agent would get by reneging on the arrangement and consuming her endowment
from that period on. The formulation is flexible and incorporates the possibility of a
punishment, by introducing a parameter γ. When there is no enforcement at all, γ = 1,
and we are in a world of no commitment. When γ < 1, there is some punishment that
can be inflicted in case an agent reneges, and thus a wider range of risk-sharing relationships are sustainable. We think of the parameter γ as reflecting the quality of a
country’s institutions, with lower values reflecting better institutional quality.
It is easy to establish the first best benchmark. An allocation (cA(st),
B
t
c (s ),ψ(st)) is first best if the ratio of marginal utilities u′(ctA)/u′(ctB) is constant
across time and states, and the economy consumes its full endowment every
period, c tA + c Bt = y tA + e tB, ∀t.
Recursive Solution: The General Case
How can we determine how much risk sharing and foreign market participation
takes place in this economy? While for the most part we will be comparing steady
states, it is useful to write down the general formulation, to highlight the most important features of the optimal contract in the presence of a varying outside option for
A. Type A simultaneously chooses the extent of her participation in the foreign markets and the amount of risk sharing that is taking place in the domestic relationship.
The recursive representation of the problem above can be obtained by introducing a state variable, v, which represents the expected lifetime utility promised
to one of the agents, and giving a recursive structure to the participation constraints. In particular, let v be the utility promised to agent B and PA(v) be the lifetime utility that A can attain. PA(v) is given by the following Bellman equation:2
P A (v) =

S

max S

∑ ps ⎡⎣u (Ys + ϕ s ψ −

ψ ,{cS ,w s }s =1 s =1

ψ − csB ) + βP A ( ws ) ⎤⎦

( P)

s.t.
S

∑ ps ⎡⎣u (csB ) + βws ⎤⎦ ≥ v

( PK )

s =1

u ( csB ) + βws ≥ γ ⎡⎣ u ( esB ) + βvaut ⎤⎦

∀s = 1,..., S

(PC B )

A
u (Ys + ϕ s ψ − ψ − csB ) + βP A ( ws ) ≥ γ ⎡⎣u ( esA + ϕ s ψ − ψ ) + βvaut
⎤⎦ ∀s = 1,..., S ( PC A )

ψ≥0

( INS )

c ∈[ 0, Ys + ϕ s ψ − ψ ]
B
s

ws ∈[ vaut , vmax ] .

2See

Kocherlakota (1996); and Ljungqvist and Sargent (2000, ch. 15)
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Equation (P) is the Bellman equation for the value function of type A. The way
the program has been set up, type A chooses foreign market participation ψ, consumption levels c sB, and the expected lifetime utility levels she promises to type B
in each state, w sB, to maximize lifetime utility subject to the constraints. In particular, (PK) is the promise-keeping constraint, which ensures that type B does get
the expected utility she has been promised in the previous period. The following S
constraints, (PCB), are the participation constraints of type B. These are recursive
representations of the general participation constraint, equation (3), for each state
of nature. Intuitively, the risk-sharing contract (csB, wsB) offered to agent B in each
state s should be such that the agent is willing to stay in the risk-sharing relationship given the outside option of consuming her endowment from that period on.
The parameter γ ≤ 1 is meant to measure the quality of domestic institutions. (PCA)
are the participation constraints of type A. The condition (INS) prevents type A
from taking on negative amounts of foreign insurance. The last two constraints
restrict the policy functions to the feasible set. Compared with the canonical version of the model, type A’s option to insure in the foreign markets introduces
another control variable, the optimal foreign market participation ψ.
Let μ be the multiplier on the promise-keeping constraint (PK); psλs the multipliers on each of the participation constraints for B, (PCB); ps θs the multipliers
on each of the participation constraints for A, (PCA); and δ the multiplier on the
ψ-nonnegativity constraint (INS). Then the first-order conditions with respect to
cs, ws, s = 1, . . . , S, and ψ are
− (1+ θs ) u′ (Ys + ϕ sψ − ψ − csB ) + ( μ + λ s ) u′ ( csB ) = 0

(1+ θs ) P A ( w s ) + ( μ + λ s ) = 0
S

∑ ps (ϕ s − ) u′ (Ys + ϕsψ −
s=1

S

+ ∑ psθs ( ϕ s −
s=1

∀s = 1,...,S

∀s = 1,...,S

ψ − csB ) +

) ⎡⎣u′ (Ys + ϕ sψ −

(5)
(6)

(7)

ψ − csB ) − γu′ ( esA + ϕ sψ − ψ )⎤⎦ +

+ δ = 0.

By the envelope theorem,
P ′(v)= − μ.

The first two first-order conditions can be combined to yield the optimal relationship between consumption given to B and promised utility, in each state:
−

u ′ (Ys + ϕ s ψ − ψ − csB )
= P ′ ( ws ) .
u ′ ( csB )

(8)

Following the discussion in Ljungqvist and Sargent (2000), we observe that there
are three kinds of states. If in state s neither (PCA) nor (PCB) binds, λs = θs = 0,
ws = v, PA(ws) = PA(v), and the values of consumption are solved from equation (8).
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In states where (PCB) binds, λs > 0, ws > v, PA (ws) < PA(v), agent B’s promised utility increases, and A’s lifetime utility decreases as a result. In this state, c sB and wsB can
be obtained by solving equation (8), and (PCB) holding with equality, for a given
equilibrium value of ψ. The opposite is true for states in which (PCA) binds. In those
states, ws < v, and PA(ws) > PA(v).
The optimal participation in foreign markets, ψ, is determined by equation (7).
Though it is a complicated expression, it contains three distinct parts from which
we can glean some intuition for what drives the choice of ψ. The first term is the
“optimal portfolio” term. It trades off the benefits of insurance against its cost π,
and it would be present whether or not participation constraints for A bind. The second term comes from the effect of portfolio choice on A’s participation constraints.
In particular, if in any state s A’s participation constraint binds (that is, θs > 0), agent
A will take into account the effect of foreign insurance on her participation constraint in that state. Note that we cannot tell in the general case whether raising ψ
relaxes or tightens the constraint; thus, the effect of the presence of these constraints on the equilibrium amount of foreign participation is ambiguous. In the specific two-state examples we work out below, however, the intuition for this effect
will be quite clear. The third term simply comes from the nonnegativity constraint
we imposed on the foreign market participation.
Kocherlakota (1996, Propositions 4.1 and 4.2) shows that starting from an initial value of v0 for which nontrivial risk sharing is possible, the relationship converges to a steady state, in which the first best level of risk sharing may or may not
be attained. Unfortunately, an analytic solution to the Bellman equation in (P) is not
known even in the canonical version of the model, which does not include endogenous foreign market participation.
To understand how the equilibrium amount of risk sharing responds to changing
opportunities to participate in foreign markets, we will assume functional forms and
solve for the value and policy functions numerically. In all cases we consider, a
straightforward value function iteration mechanism described in Judd (1998, ch. 12)
is sufficient to generate a solution.
We approach the problem by considering the two extreme cases, those of purely
idiosyncratic and purely aggregate risk. Looking at simple versions of this problem
lets us gain a fair bit more intuition about the effect of financial liberalization in this
environment. It also allows us to reduce the number of states to the minimum possible value of 2, thereby significantly reducing the dimensionality of the policy
function.
Case I: Purely Idiosyncratic Risk
We now consider the first of the two polar cases. For simplicity, suppose there are
two states of nature, s = 1, 2, and the states have equal probability of 1⁄2. When there
is no aggregate risk, agents’ incomes are perfectly negatively correlated. In particular, we assume that in s = 1, group A’s per capita income endowment is e 1A = 1 + ε
and group B’s per capita endowment is e 1B = 1 − ε. In s = 2, the per capita endowments are reversed. The total endowment in the economy equals 2 in every period.
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The foreign insurance provides −ϕ f to type A in s = 1, and ϕ f in s = 2, for each
unit of endowment that the type A commits to the international markets. If the type
A chooses to insure a share ψ of her endowment risk abroad, she will be able to
consume
y1A = 1+ ε − ϕ fψ − ψ

in s = 1, and
y2A = 1− ε + ϕ fψ − ψ

in s = 2.
It is useful to restate the recursive formulation for this special case, writing out
participation constraints state by state:
P A (v )=

m ax
ψ ,{csB ,wsB }
s =1,2

{

2

1

∑ 2[ u ( 2 + ϕ s ψ −
s =1

}

ψ − csB ) + βP A ( wsB )]

(P )

s..
t
1
u ( c1B ) + βw1B + u ( c2B ) + βw2B ] ≥ v
[
2
u ( c1B ) + βw1B ≥ γ [ u (1− ε ) + βvaut ]

(PC1B ′ )

u ( c2B ) + βw2B ≥ γ [ u (1+ ε ) + βvaut ]

(PC2B ′ )

u ( 2 − ϕ f ψ − ψ − c1B ) + βP A ( w1B ) ≥ γ [ u (1+ ε − ϕ f ψ − ψ ) + βvaAut ]

(PC1A ′ )

A
u ( 2 + ϕ f ψ − ψ − c2B ) + βP A ( w2B ) ≥ γ [ u (1− ε + ϕ f ψ − ψ ) + βvaut
]
ψ≥0
csB ∈[ 0,Ys + ϕ s ψ − ψ ]
ws ∈[ vaut ,vm ax ].

(PK ′)

(PC2A ′ )
(INS )

This formulation is quite general and includes a number of important special
cases. The closed-economy case is replicated when π is prohibitively high, so that
even without type B, type A would not want to access the international markets
A = v , and the domestic risk-sharing relationship is intact.
(ψaut = 0). Then, v aut
aut
Another important special case is that of frictionless domestic markets given by
γ = −∞: the participation constraints never bind, and the first best outcome is
achieved. At another extreme, suppose that there is no commitment, γ = 1, and
ε
international markets are costless (π = 0). Then, we know that ψ aut = ϕ f (without
B, type A opts for full insurance). Under these circumstances, the domestic risksharing relationship will most likely break down completely, because the type B
agents would not be able to provide type A with favorable enough terms of domestic insurance without violating their own participation constraint. If domestic risk
sharing breaks down, type B is completely uninsured. The discussion of the extreme
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cases provides an illustration that domestic risk sharing is likely to suffer the most
when the cost of accessing foreign markets is low and domestic institutions are poor.
Even before going to a numerical solution, we can make two important remarks on
the features of this problem.
Remark 1: If the first best is reached in this risk-sharing contract, it necessarily means that there is no foreign market participation, ψ = 0, irrespective of the
value of π. Owing to the absence of aggregate uncertainty, the first best level of
risk sharing implies that all agents’ consumption is constant across time and states:
agents are perfectly insured. Since risks are perfectly insurable within the economy, in the frictionless setting there is no role for international markets in smoothing consumption risk.
Participation in international markets reduces welfare in two ways, vis-à-vis
the first best benchmark. First, it costs π, and it thus reduces the aggregate endowment in both states. Second, and most importantly, because the agents’ endowments are negatively correlated, type A’s participation in the foreign markets
actually lowers her ability to insure type B. In particular, whereas in the closed
economy A had at her disposal ε in s = 1, with which to insure B’s negative income
shock of −ε, now in s = 1 agent A has only ε − ϕ fψ − πψ. The feature that the first
best benchmark is the same for each π is also convenient because as we consider
the effects of financial liberalization on domestic risk sharing, we can judge the
changing amount of domestic risk sharing against a constant benchmark.
Remark 2: When in equilibrium the amount of foreign participation is ψ = 0
and the first best level of risk sharing is not achieved, lowering barriers to international markets, π, actually decreases type A’s welfare PA(v), for each v. This is a consequence of the envelope theorem. Evaluated at an optimum value of
S

ψ = 0, dPd ( v ) = − ∑ ps θs γ
A

s =1

A
dvaut
d

< 0.

How can lowering the international barriers type A faces make A worse off?
International markets play two roles in our framework. First, insuring abroad may
improve A’s lifetime utility by smoothing some of A’s consumption risk. Second,
ability to access international markets raises A’s outside option, irrespective of
whether A actually participates in the international markets. The second effect is
detrimental to A’s ability to insure domestically. Thus, if there are parameter values under which A chooses not to insure abroad at all (ψ = 0), only the second
effect remains. By raising A’s outside option, the presence of foreign markets actually decreases the amount of risk sharing attainable in the domestic relationship,
lowering A’s utility for a given v.
The pure idiosyncratic risk economy in this subsection provides the most drastic illustration of the perverse effects of international markets on domestic risk
sharing. Though in the first best world international markets have no role, in the
limited commitment framework their mere presence has a negative effect. Remark
2 focuses on A’s participation constraints, but B’s constraints matter as well. Since
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A’s insurance in foreign markets decreases aggregate welfare, type B has an incentive to induce A to lower her foreign market participation. The ability of type B to
offer A better domestic risk-sharing terms is limited, however, by type B’s own
participation constraints. There is only a limited amount of utility that B can give
up before they start to bind.
We now provide a numerical illustration of the effect of financial opening on
agents’ welfare and consumption volatility. To do this, we assume a functional
form for the utility function that is quadratic:
u(c) = 4c −

1 2
c .
2

The parameter values we pick are the following: ε = 1, ϕ f = 1, β = 0.8, γ = 1. Under
these parameter values, vaut = 15. We then find PA(v) for various values of π, barriers to international insurance markets. We can think of PA(v) as a Pareto frontier, as
it gives the highest level of A’s lifetime utility for each level of B’s lifetime utility, v.
PA(v) is obtained by value function iteration (Judd, 1998, ch. 12). Results are presented in Figure 1. The first best level of risk sharing is not achieved in this economy; thus, one of the participation constraints binds at each t. The closed-economy
Pareto frontier is symmetric around the 45-degree line; that is, if PA(v1) = v2, then
PA(v2) = v1.
As we lower π, we see that the frontier shifts unevenly inward. In particular, two
key observations can be made from this figure. First, the Pareto frontier is no longer
symmetric. The pairs (v, PA(v)) of sustainable lifetime utilities become skewed in
favor of A: if PA(v1) = v2, then PA(v2) > v1. Second, the range of values of v for which
nontrivial domestic risk sharing is sustainable shrinks as we lower international barriers. This is intuitive: the higher A’s outside option becomes, the lower is the maximum value of B’s lifetime utility v for which A is willing to participate in the
domestic risk-sharing relationship. We also see that for each v, the lifetime utility of
A, PA(v), decreases in π in this example, as long as π is high enough to sustain
domestic risk sharing—an illustration of Remark 2.
While finding the value function PA(v) is informative about the combinations
of the two agents’ lifetime utilities that are sustainable in the economy, it does not
tell us much directly about the amount of risk sharing and foreign market participation that occurs as π changes. We can perform comparative statics by finding
steady-state levels of risk sharing and foreign market participation for different
values of π.
In a steady state, income transfers, and thus consumption, are constant over
time in each state, though not necessarily constant across states (see Kehoe and
Levine, 2001, Proposition 5). It is straightforward to show that in a steady state,
expected lifetime utility, denoted by –v i, i = A, B, is constant for each agent as well.
We can fully characterize the symmetric steady state by consumption values of
each agent in each state, {c–1A, c– 2A, –c 1B, –c B2 }. We label steady-state values with an
overbar.
The key limitation to the extent of risk sharing that takes place in this economy
is the voluntary participation constraint that must be satisfied for each agent in each
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Figure 1. P(v) for Different Values of p, with Purely Idiosyncratic Risk
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V
state and each period. In practice, risk sharing takes place by transferring income
from the group that has a high current income realization to the other group.
Naturally, then, the only relevant participation constraints will be those in which the
current realization of income is high for that particular group.
There are two possibilities. If in steady state, the participation constraint of the
agent that is experiencing a high income shock does not bind,
A

A

A
u(c1 )+ bv > g(u(1+ e)+ bvaut
),
A
u(c 2 ) + βv > γ ( u(1 + ε) + βvaut
),
B

B

then the first best level of risk sharing is achieved, and each agent’s consumption
is constant across time. Notice that in this type of steady state no participation in
the international markets takes place.
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If, on the other hand, in steady state the participation constraints bind, the
steady-state consumption values {c–1A, c– 2A, –c 1B, –c B2 } are those that maximize –v A, subject to participation constraints holding with equality:
A
u(c1 )+ β v = γ ( u(1+ ε − ϕ fψ − ψ )+ βvaut
),
A

A

B

B

u(c 2 ) + β v = γ ( u(1 + ε) + βvaut ) .

We illustrate how the steady-state amount of risk sharing changes as barriers
to accessing the foreign markets, π, are lowered. Here, we consider the same set
of parameter values we used to construct PA(v) above. At these parameter values,
the closed economy does not achieve perfect risk sharing, and the steady state is
unique. The effects we discuss are much more general, however.
Figure 2 illustrates the patterns of consumption for the two types in the two
states as a function of the cost of accessing international markets, π. Solid lines
represent consumption values of type A and dashed lines of type B. Without
domestic or international risk sharing, each type would consume her endowment,
which is equal to 2 in the high state and 0 in the low state. Perfect risk sharing, on
the other hand, implies that in a symmetric steady state, consumption is equal to 1
for all agents in all states.

Figure 2. Steady-State Values of Consumption as a Function of Access
to Foreign Markets, with Purely Idiosyncratic Risk
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How does the option of accessing the international markets affect risk sharing
at home? We can divide values of π into four intervals. First, when the cost of
accessing the international markets is prohibitive, π > π1, they to not raise type A’s
A = v . The foreign markets are too expensive, and,
outside option, ψaut = 0, and v aut
aut
even if left alone, type A would choose not to participate in them. In this case, risk
sharing is the same as in the closed economy.
When π < π1, the presence of foreign markets does raise type A’s outside
option, because ψaut > 0. When π2 < π < π1, the outside option of type A is rising,
but foreign markets are costly enough that type B can induce A to stay entirely in
the domestic risk-sharing arrangement. Notice that as π decreases and the outside
option of type A rises, the amount of risk sharing taking place decreases for both
agents, but type A’s consumption is higher in both states than the corresponding
consumption of type B. This is because the rising outside option for A both reduces
the amount of risk sharing available to agents and increases the transfer of utility
that type B must make to keep type A at home. In this interval, type A does not
participate in the foreign markets, ψ = 0. Thus, while there is less risk sharing at
home, aggregate consumption is still flat.
When π falls below π2, some foreign market participation starts to occur. As
some of the type A’s consumption risk is now insured abroad, her consumption
volatility starts decreasing. But this also means that there is less possibility of risk
sharing at home, and consumption volatility of type B continues rising. This is precisely the effect illustrated in the simple example of the previous section. While
participation in international markets can decrease consumption volatility of some
agents, it can have adverse effects on consumption volatility of others. Type A’s
rising participation in foreign markets implies that she is less able and willing to
insure type B.
Finally, when π ≥ π3, international markets are so accessible, and thus type A’s
outside option is so high, that type B cannot offer good enough terms of insurance
contract at home without violating her own participation constraint. Thus, all
domestic risk sharing breaks down, and type A participates only in the international markets. The problem with this, of course, is that type B is now completely
uninsured. Aggregate consumption volatility is highest, and the type B agents are
least insured, when opening up to international markets implies a complete breakdown of domestic risk sharing.
Case II: Aggregate Risk
Suppose instead that all agents have identical endowments in each period, in particular, in s = 1, e 1A = e 1B = 1 + , and in s = 2, e 2A = e 2B = 1 − ε. Notice that when the
economy is closed, there is no scope for risk sharing. When the economy is open,
the first best allocation requires that type A pool the entire country risk and insure it
optimally in the foreign markets, given the cost of access π. The international markets are modeled exactly the same as in the previous subsection, transferring −ϕ f in
s = 1 and ϕ f in s = 2 for each unit of endowment insured abroad.
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When the relationship between types A and B is subject to limited commitment,
we can characterize it by setting up a program similar to that of the previous subsection, as a value maximization of type A, PA(v), subject to constraints:

P A (v) =

max
ψ , {csB , wsB }
s =1, 2

{

2

1

∑ 2 [ u (Ys + ϕ s ψ −
s =1

s.t.
1
[u (c1B ) + βw1B + u (c2B ) + βw2B ] ≥ v
2
u ( c1B ) + βw1B ≥ γ [ u(1 + ε ) + βvaut ] ,

}

ψ − csB ) + βP A ( wsB )]

u ( c2B ) + βw2B ≥ γ [ u(1 − ε ) + βvaut ] ,

A
u ( 2 − ϕ f ψ − ψ − c1B ) + βP A ( w1B ) ≥ γ [ u (1 + ε − ϕ f ψ − ψ ) + βvaut
],

A
u ( 2 + ϕ f ψ − ψ − c2B ) + βP A ( w2B ) ≥ γ [ u (1 − ε + ϕ f ψ − ψ ) + βvaut
],
ψ≥0
csB ∈[ 0,Ys + ϕ s ψ − ψ ]
ws ∈[ vaut , vmax ].

( P ′′)
( PK ′′)
( PC1B ′′ )
( PC2B ′′ )
( PC1A ′′ )
( PC2A ′′ )
(IINS ′′)

Examining the constraints allows us to get a sense of what limits efficient risk
pooling in this economy. The participation constraint of type B in the high state
(PC 1B″) shows that rather than transferring income to type A for the purposes of
insurance in the international markets, type B will be tempted to consume her current high endowment, an intuition identical to that of the previous subsection.
When the economy is experiencing a negative aggregate shock, type A is the only
one with access to a net transfer from abroad. Efficient risk pooling would call on
type A to redistribute some of the positive income to type B, but that is limited by
A’s participation constraint in this state of nature, (PC 2A″).
It is important to note that the relationship between types A and B is very different here compared with the idiosyncratic risk case. In that case, domestic and
foreign insurance were substitutes for type A. Here, engaging with type B serves
no insurance purpose for type A, and to induce type A to take on a risk-pooling
role, type B must transfer income to type A. Type B’s ability to decrease her own
utility in the risk-pooling arrangement is itself limited by her voluntary participation constraint.
Once again we use a numerical example to provide an illustration. We could
repeat the exercise in the previous section and look at the response of risk pooling to
changing values of π. However, when the economy is subject to aggregate risk, the
first best frontier changes as we vary π; thus, we don’t have a natural benchmark.
Instead, we use this example to highlight the importance of quality of contract
enforcement, γ, in determining the amount of risk pooling achieved in this economy.
For simplicity, we assume that there are no barriers to international markets, π = 0.
The first best in this economy is achieved by sharing all of the aggregate risk in the
international markets and by giving each agent constant consumption across time.
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Notice that the first best frontier in this economy is the same as in the idiosyncratic
risk case of the previous subsection, but it is achieved very differently, through full
participation in international markets.
How do institutions affect the amount of risk sharing achieved in this economy? Figure 3 plots the first best frontier and the value functions, PA(v), for several values of γ. Several aspects of this figure are worth highlighting. First, better
institutions imply that the economy is closer to the first best frontier. As institutions get worse, the frontier shifts inward. This implies both that PA(v) is lower for
a given v, and that the range of B’s lifetime utilities, v, for which nontrivial risk
sharing is attainable, is narrower. For high enough γ (in this example, about
0.8875), no risk pooling is possible, and type A insures in the international markets alone, leaving B completely uninsured. Second, the figure illustrates the distributional consequences of uneven access to the international markets. When A
can insure abroad, she must be given lifetime utility at least as great as what she
would get from perfect insurance abroad (17.5 in this case, given by a dashed line).
Figure 3. P(v) for Different Values of γ, with Purely Aggregate Risk
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Figure 4. Steady-State Values of Consumption as a Function of Domestic
Institutions, with Purely Aggregate Risk
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This necessarily means that, as B engages A in an insurance relationship, B’s lifetime utility is smaller than A’s. It’s important to note that this statement is true
whether or not the economy achieves an allocation that is first best.
To give a sharper picture of the amount of insurance agents get in this arrangement as a function of γ, we can compare steady states in this economy in a manner
similar to the previous subsection. Figure 4 plots the steady-state values of consumption for different levels of institutional quality. There are several distinct insurance relationships that can arise, depending on the value of γ. Starting at the
left-hand side of the graph, when γ ≤ γ1, institutions are strong enough that a riskpooling contract under which both agents are perfectly insured and receive equal
lifetime utility is sustainable. As we move into the interval γ ∈ (γ1, γ2), the riskpooling relationship can no longer sustain an equitable allocation. In this area,
aggregate risk is still perfectly insured by the economy, and both agents are perfectly
insured. But to induce A to perform the risk-pooling role, B must give up utility.
Thus, while both agents’ consumption is constant across time, A’s consumption is
higher than B’s.3 As we move into the interval γ ∈ (γ2, γ3), imperfect institutions prevent efficient foreign insurance, even in aggregate. Neither agent is now perfectly
insured, but the risk-pooling relationship still operates, and A provides positive
insurance to B. As we lower institutional quality in this interval, agents are less and
3Generally, when the economy attains a first best allocation, as it does in this interval, the steady state
is not unique. In constructing this figure, we select for each γ the steady state in which the two types’ consumption values are closest to each other—the most equitable steady state.
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less well insured. Finally, when γ > γ3, no risk pooling is sustainable in equilibrium.
This means that A leaves the domestic relationship entirely and insures optimally
(perfectly) abroad. It also means that B is completely uninsured and consumes her
own endowment in each period.
To summarize, the first best outcome of efficient risk pooling may not be
achieved in this economy. When risks are purely aggregate, access to international
markets improves the economy’s aggregate consumption volatility. Type A certainly
reaches the optimal level of insurance, given the cost of access π. The benefits of
financial opening may not spread to agents who do not have direct access to international markets.
III. Conclusion
The latest empirical evidence demonstrates that increasing international financial
integration is actually associated with higher consumption volatility in developing
countries. This finding is difficult to rationalize within the framework of representative agent models of risk sharing.
The main shortcoming of representative agent models is that they can tell us
only about the role of international financial markets in sharing aggregate country
risk. The canonical models also do not address the issue of how aggregate risk is
pooled among agents for the purposes of international risk sharing. This paper shows
that focusing on agent heterogeneity when domestic risk sharing and risk pooling are
subject to frictions can help us rationalize the empirical evidence. In the model we
presented, agents are heterogeneous in both their income process and in whether
they have access to international markets. When we consider the consequences of
agent heterogeneity in an economy with underdeveloped institutions and financial
markets, we reach three main conclusions.
First, if income risks are idiosyncratic, financial opening will have first-order
effects on the domestic financial markets. International markets can be used by
agents to insure against not only aggregate but also idiosyncratic risks. When some
agents participate in the international risk-sharing markets, domestic risk sharing
deteriorates, leading to an increase in consumption volatility. The mechanism we
suggest here reproduces a positive relationship between capital flows and consumption volatility found in the data.
Second, when agents face only aggregate income risk, the underdeveloped
financial system will prevent efficient pooling of risk across agents for the purposes
of international insurance. Thus, for aggregate risk, the benefits of access to international markets are much lower in this framework than in the representative agent
model.
Finally, considering agent heterogeneity allows us to highlight distributional
consequences of financial liberalization. While agents with access to international
markets benefit from expanded opportunities, those who do not have access benefit
less, and in fact may experience an increase in consumption volatility and a reduction in welfare.
Can we find empirical evidence corroborating the mechanism we describe here?
Our focus on the quality of the financial system and institutions receives some
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empirical support in Bekaert, Harvey, and Lundblad (2004), who show that financial
liberalization leads to an increase in consumption volatility in countries with the
least developed financial systems and low institutional quality. In contrast, consumption volatility fell after financial liberalization in countries with well-developed
financial systems and good institutions. These results suggest that focusing on institutions as we do in this paper is a fruitful direction, but they are admittedly uninformative about the precise channel for the effect.
More importantly, is the mechanism we are proposing plausible? In our model,
aggregate consumption volatility can increase after financial liberalization when
idiosyncratic shocks are large enough relative to both the size of the economy and
the aggregate shock that, when left uninsured, will impact aggregate consumption.
Clearly, such shocks do not correspond to iid income shocks to individual atomistic
consumers or firms, which would average out in a country populated by a very large
number of such agents. The idiosyncratic shocks in our model are better interpreted
as shocks to important sectors in the economy, or perhaps shocks to large firms.
Gabaix (2004) shows that when economies are dominated by small numbers of very
large firms—as appears to be the case in practice—firm-specific shocks will lead to
aggregate fluctuations. While the line of research that focuses on idiosyncratic
shocks to big agents is broadly consistent with the kinds of effects we model here,
it still remains in its infancy.
The simple framework we presented in this paper focuses narrowly on the opportunities for insuring income risk domestically and internationally. Clearly, financial
liberalization has a variety of other effects on developing economies. Not the least
important, for instance, is the role of capital flows in generating output growth
through their ability to mobilize foreign savings for domestic investment, or their
role in technology transfer. The effects we reveal here should nevertheless be taken
into account in building a complete picture of financial liberalization in developing
countries.
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IMF-supported programs focus on key objectives (such as growth, inflation, and
the external current account) and on intermediate policy targets (such as monetary
and fiscal policies) needed to achieve these objectives. In this paper, we use a new,
large data set, with information on 94 programs between 1989 and 2002, to compare programmed objectives and policy targets to actual outcomes. We report two
broad sets of results. First, we find that outcomes typically fell short of expectations in growth and inflation but were broadly in line with the programmed external current account objectives. Similarly, programmed intermediate policy targets
were generally more ambitious than the intermediate policy outcomes. Second,
focusing on growth, we examine the relationship between objectives and policy
targets, and find differences in the way ambitious monetary and fiscal targets
affected the achievement of the growth objective. On the one hand, more ambitious
fiscal targets, even when they were missed, led to better growth performance. On
the other hand, more ambitious monetary targets tended to be associated with
lower growth performance. [JEL F33, F35]

I

MF-supported programs are often described by those on the left as creating
hardships on the population because they are said to be “too tight” (Stiglitz,
2003). Those on the right frequently disparage the objectives that were set in
the programs but were not achieved. These criticisms refer to the intermediate
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targets set in IMF-supported programs in the areas of monetary and fiscal policy, as well as to the macroeconomic outcomes—such as inflation, employment, and growth. Are both groups right? Is there any validity to these
criticisms? Or, are the benchmarks by which IMF programs are judged simply
misplaced?
Defenders of IMF-supported programs would argue that the programmed
objectives and targets should not be viewed as forecasts. The objectives are set
high so that countries can aspire to achieve them. Similarly, targets are set tight to
ensure that policy slippages are kept to a minimum. If targets are missed either
because of negative exogenous shocks or because the programs were set too tight,
mechanisms in IMF policies and procedures exist to provide waivers for missing
these targets. As a matter of fact, ample evidence exists on the waivers given in
IMF-supported programs to ensure that IMF loan disbursements are not interrupted as a result of factors outside of the authorities’ control. This raises the question of whether tight policy targets and ambitious objectives are deliberate. And,
if they are deliberate, do they help countries achieve better outcomes than they
could otherwise?
Most of the literature on IMF-supported programs focuses on the effects of
these programs on macroeconomic outcomes. However, because the decision to
enter into an IMF program is not random but driven by country-specific characteristics that can be difficult to identify, this literature has faced serious methodological difficulties. Results that do exist have inherent problems in evaluating
outcomes against counterfactuals, or they depend on instruments that are not
entirely convincing.1
In this paper, we evaluate the outcomes in a IMF-supported program on the
basis of the benchmarks that are set in the program itself. By taking this approach,
we hope to shed light on how program design can be improved. Moreover, this
approach explicitly avoids the issue of nonrandom selection and the counterfactual.
For example, instead of focusing on what economic growth might have been without an IMF-supported adjustment program, we compare growth with the outcome
envisaged in the adjustment program itself. In addition, we ask whether under- or
overperformance in the intermediate policy targets mattered for achieving the goals
of the program. The latter has particular significance because it can be expected to
shed light on whether IMF programs target the right policies and at the appropriate levels for the objectives they are intended to achieve. Note that in answering
these questions, the political economy questions of whether some countries got
more or less loans for political reasons are unimportant—this is because IMF programs, when they are designed (or modified in light of new information), should
take these constraints into account in setting policies and objectives. These policies
and objectives should, in turn, be mutually consistent.
1 The literature on IMF program evaluation is substantial, and recent references include Knight and
Santaella (1997); Przeworski and Vreeland (2000); Dicks-Mireaux, Mecagni, and Schadler (2000); and
Barro and Lee (2002). Haque and Khan (1998) survey much of the earlier research in this area and provide a succinct overview of the methodological problems involved.
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In an earlier paper based on a much smaller sample size (Baqir, Ramcharan,
and Sahay, 2005), we found that programmed objectives on inflation and growth
in IMF-supported programs were often not fully achieved. Given the small sample
of 29 countries in that paper, however, we were unable to report conclusive results
and, in particular, to explore the link between objectives and policy targets.
In this paper, we expand the data set to 94 countries and confirm our previous
preliminary findings on the optimism on growth projections in IMF-supported
programs. We then compare the programmed and actual values of other program
objectives (inflation and current account balance) and uncover systematic patterns.
We conduct a similar exercise for intermediate policy targets, namely fiscal and
monetary targets. We then explore the relationship between the growth objective
and intermediate policy targets. Our focus on the growth objective is motivated by
previous findings in reviews of IMF-supported programs: the relatively poor performance on meeting the growth objective.
Our main results are as follows. First, IMF-supported programs achieve the
objectives set for external current account balance more frequently than those set
for inflation and growth. All three objectives are met simultaneously in only about
10 percent of the programs. Likewise, the programmed values on intermediate policy targets on the fiscal and monetary variables were generally more ambitious
than those actually achieved in the programs. Second, better fiscal performance is
associated with the achievement of higher growth. Finally, systematic biases in
inflation and growth projections exist even after controlling for shocks and policy
implementation.
I. Framework for Program Objectives and Targets
To assess how IMF-supported programs perform relative to their internally set benchmarks we first need to describe how IMF staff set these benchmarks. Analytical
frameworks used to set quantitative objectives and intermediate policy targets
vary depending on the country and the nature of the economic problems to be
addressed. The basic framework in IMF-supported programs is the financial programming framework, which is supplemented to varying degrees by the balance
sheet approach, debt sustainability analysis, and vulnerability assessments. As such,
there is no one framework to be tested in the data.2 Nevertheless, a comparison of
what programs endeavored to achieve with the realized outcomes sheds useful
light on program-design issues.
In comparing actual outcomes with the corresponding programmed values,
we explore several questions. If there is a systematic difference between outcomes
and programmed values, it would suggest that the average program is biased in a
particular direction. Furthermore, if this difference persists even after controlling for
the extent of policy implementation, it would indicate that systematic shortfalls in
achieving objectives are not simply due to policy slippages. Instead, it would show

2 IMF

(2004) reviews program design.
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that even when countries implemented fiscal and monetary polices as envisioned
under the IMF-supported program, they would not, on average, have achieved the
objectives envisioned in the programs. That is, the intermediate policies were not
consistent with the objectives.3
The financial programming framework is based on the monetary approach to the
balance of payments and uses a series of macroeconomic accounting identities to
link economic growth, inflation, the money supply, the external current account, the
budget deficit, and other macroeconomic variables (Mussa and Savastano, 1999).4
The intermediate policy targets derived within the financial programming
framework, such as domestic credit and the fiscal balance, are designed to be consistent with the set of macroeconomic objectives—such as growth, current account
adjustment, and inflation—and are chosen to help resolve the country’s economic
difficulties.5 In other words, countries that meet the intermediate policy targets
should conditionally expect to achieve the macroeconomic outcomes that underlie
these targets.
A typical financial programming exercise starts by setting targets for inflation and growth. An estimate is made for money demand, often using an assumption for income velocity of money, which then implies a ceiling on money creation
consistent with the program objectives. Money creation in excess of this amount
would be inflationary. In practice, velocity is often chosen either by examining its
historical pattern and making some assumption about how it is likely to be affected
by particular factors in the near future and by the credibility of having a IMFsupported program itself, or more formally by estimating money-demand functions.
With money supply programmed, and given an external target on the net foreign assets of the country, the banking system’s balance sheet yields the maximum
tolerable level of net domestic assets consistent with program objectives. By definition, government (public sector) deficits financed from the banking system and
private sector credit are the components of the banking system’s domestic assets.
A higher government deficit financed by the banking system would crowd out credit
to the private sector. And to the extent that private sector credit facilitates investment, such crowding out would affect real output.6 In light of these considerations,
a ceiling is set on government deficit. We use these relationships to examine, in the
empirical section that follows, how assumptions on income velocity of money and
programmed fiscal adjustments affect growth outcomes.

3 Of course, these inferences can be drawn only after taking into account exogenous shocks that could
not have been anticipated when the program was designed and the targets and objectives were set. We
assume that shocks are randomly distributed across the programs.
4 Underlying these identities are several behavioral relationships. Depending on data availability,
IMF country desk economists estimate relationships—the typical ones include money-demand functions,
export and import functions, and investment and saving functions.
5 Additional performance criteria are often set on structural reforms. These are not derived directly from
the financial programming framework but are meant to be consistent with, and support, the policy targets.
6 The trade-off with private sector credit would be correspondingly less if the deficit were financed
from nonbank or external financing.
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II. Data
The data for this paper have been assembled from an internal IMF database on
IMF-supported programs. In the sampling methodology, a unit of observation is
defined as a program country-year: a calendar year in which disbursements were
made to a particular country. Before disbursements are made, a document known
as a staff report is issued and discussed at a meeting of the Executive Board, the
body that decides IMF policy and approves IMF-supported programs. As their
name suggests, staff reports contain the IMF staff’s assessment of a country’s
economic situation and policies. They include the program’s intermediate policy
targets and their macroeconomic counterparts that are meant to correct the particular problem(s) that prompted the country to seek IMF assistance. After each such
Executive Board meeting, the data in the staff report on the key macroeconomic
indicators are recorded in the database.
Typically, there are several Board meetings on a country’s program in a given
year. The staff report issued for each successive meeting contains an updated set
of historical and programmed/projected data on key macroeconomic indicators.
As such, there are several vintages of the programmed values for any variable of
interest. We make use of the information in the evolving forecasts/programs by
recording the programmed values for a variable xt in years t, t − 1, t − 2, and t − 3
from the most recent staff report in that particular year.
Data on outcomes are generally not released until after the end of the year. We
therefore define the within-year horizon as the forecast made for xt in year t.
Similarly, a one-year horizon is defined as the value programmed for xt in year t − 1.
For most empirical work, we focus on up to two-year horizons, since the number
of observations declines sharply as the horizon length increases. We measure the
actual as the most recent historical observation available on a particular variable
for the entire set of staff reports for a country. For example, we record the actual
fiscal balance for 1995 as that contained in a staff report dated 1998, if that particular report is the most recent available in the database for that country.
Conceivably, we could expand our data on actual outcomes by combining these
data with other popular databases, such as the IMF’s Government Finance Statistics
(GFS) or International Financial Statistics. However, aside from growth and inflation, which are generally measured in the same way across databases, nearly all
other variables of interest in the areas of monetary, fiscal, and external policies can
potentially be measured in different ways across databases. This is particularly true
for fiscal policy targets—indeed, staff report data on fiscal measures are often somewhat different from those reported in GFS. Hence, to avoid contaminating our data,
we focus only on actual outcomes as recorded in the staff reports.
To facilitate our analysis by type of program, we divide all programs into three
groups—the Stand-By Arrangements (SBAs), a subset of SBAs that we call “highprofile” SBAs, and arrangements under the Poverty Reduction and Growth Facility
(PRGFs). The SBAs are considered more appropriate for emerging market countries, while the PRGFs apply to the low income countries. Borrowings under the
SBAs are typically for shorter periods and carry higher rates of charge than those
under the PRGF. The high-profile SBAs are distinguished from other SBAs by
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the greater amounts of access they provide to the IMF’s resources—they are also
typically covered prominently by the media. We define large access as all programs
in the database with access exceeding two billion Special Drawing Rights (SDRs).7
The list of large-access countries in our sample consists of Argentina, Brazil,
Indonesia, the Republic of Korea, Mexico, the Russian Federation, Thailand, Turkey,
and Uruguay.
The universe of our data consists of 94 countries for the years 1989–2002. The
number of observations varies by country for each variable. Table 1 shows the distribution of available observations on actuals for key variables we use in the empirical

Table 1. Country List and Number of Observations for Key Variables
Number of Observations for Actuals on
Country Name
Albania
Algeria
Argentina
Armenia
Azerbaijan
Belarus
Benin
Bolivia
Bosnia and
Herzegovina
Brazil
Bulgaria
Burkina Faso
Cameroon
Cape Verde
Central African
Republic
Chad
Cambodia
Colombia
Congo,
Republic of
Costa Rica
Côte d’Ivoire
Croatia
Czech Republic

Real GDP
growth

Inflation

Current account
balance

Fiscal
balance

Broad
money

10
7
12
11
10
3
13
9
6

9
7
12
11
10
3
13
9
1

10
7
5
6
9
3
9
9
0

10
7
12
10
10
3
13
9
5

10
7
8
6
10
3
13
0
5

6
12
12
12
5
9

6
12
12
11
3
9

1
7
10
12
4
9

6
11
12
12
3
9

2
10
11
11
3
9

11
11
6
8

11
11
6
8

11
9
3
5

10
10
6
8

10
8
2
8

6
7
10
4

6
5
10
4

5
6
4
4

5
6
9
2

5
5
7
3
(continued)

7 The

SDR is an international reserve asset created by the IMF in 1969 to supplement the existing
official reserves of member countries. SDRs are allocated to member countries in proportion to their IMF
quotas. The SDR also serves as the unit of account of the IMF and some other international organizations.
Its value is based on a basket of key international currencies. The SDR equaled roughly US$1.55 in
December 2004.
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Table 1. (continued)
Number of Observations for Actuals on
Country Name
Djibouti
Dominican
Republic
Ecuador
Egypt
El Salvador
Equatorial
Guinea
Estonia
Ethiopia
Gabon
Gambia, The
Georgia
Ghana
Guinea-Bissau
Guinea
Guyana
Haiti
Honduras
Hungary
Indonesia
Jamaica
Jordan
Kazakhstan
Kenya
Korea, Rep. of
Kyrgyz Republic
Lao People’s
Democratic Rep.
Latvia
Lesotho
Lithuania
Macedonia,
FYR of
Madagascar
Mali
Mauritania
Mexico
Malawi
Moldova
Mongolia
Mozambique
Nepal
Nigeria
Nicaragua

Real GDP
growth

Inflation

Current account
balance

Fiscal
balance

Broad
money

7
3

7
3

6
3

3
3

7
3

7
7
8
3

7
7
8
3

5
7
8
3

7
7
8
3

0
7
8
3

10
11
9
4
10
10
5
8
11
4
11
7
7
7
11
8
9
6
13
11

10
9
9
4
7
10
5
8
11
4
11
7
7
7
11
8
9
6
12
11

8
11
9
3
5
10
5
5
11
4
11
7
4
7
11
4
9
6
8
10

9
11
9
2
10
10
5
8
11
4
11
7
7
7
11
8
9
6
12
11

9
11
8
4
9
10
5
8
11
4
11
7
2
7
11
7
9
4
7
8

11
9
12
8

11
7
12
8

10
7
3
8

11
9
11
8

11
8
9
8

10
14
13
8
9
10
11
9
4
3
8

10
11
11
8
9
10
10
9
4
3
8

10
13
9
8
9
7
11
9
4
3
6

10
13
11
8
9
10
11
8
4
3
7

10
13
11
8
9
8
11
8
4
3
7
(continued)
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Table 1. (concluded)
Number of Observations for Actuals on
Country Name

Real GDP
growth

Niger
12
Pakistan
13
Panama
8
Papua New
8
Guinea
Peru
10
Philippines
9
Poland
5
Romania
10
Russian
7
Federation
Rwanda
6
São Tomé and
3
Príncipe
Senegal
11
Sierra Leone
6
Slovak Republic
5
Sri Lanka
4
Tajikistan
6
Tanzania
8
Thailand
6
Togo
6
Turkey
11
Uganda
9
Ukraine
9
Uruguay
10
Uzbekistan
3
Venezuela
3
Vietnam
10
Yemen
8
Yugoslavia
4
Zambia
10
Zimbabwe
10
Total
776
Average number of
8.3
observations per country

Inflation

Current account
balance

Fiscal
balance

Broad
money

12
10
8
8

11
11
8
8

10
12
8
8

11
12
8
8

10
9
5
10
7

6
9
5
8
7

10
9
5
10
7

9
9
5
8
7

6
3

5
3

6
3

4
3

11
6
5
4
6
8
6
6
11
9
9
10
3
3
10
8
4
10
10
748
8.0

11
6
4
4
6
6
6
6
9
9
7
9
3
3
7
8
4
5
10
649
6.9

11
6
4
4
6
7
3
6
8
9
8
10
3
3
10
7
2
10
10
735
7.8

11
6
4
4
4
5
5
6
7
9
7
7
3
3
9
7
3
9
8
665
7.1

work. On average, we have about 7–8 observations per country, which allows us to
capture significant variation both across countries and within countries over time. We
exploit both dimensions of this variation in the empirical work discussed later in this
paper. The corresponding number of observations available for forecasts is considerably smaller. For example, a one-year growth forecast is available for 495 countryyears, compared with 776 country-years for actuals.
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III. Objectives and Targets: Programmed Versus Actual
Table 2 and Figures 1–3 summarize the programmed and actual outcomes for the
main economic objectives in IMF-supported programs—the IMF’s Articles of
Agreement suggest that the most important quantitative goals for a IMF-supported
program are inflation, growth, and external current account balance (see Baqir,
Ramcharan, and Sahay, 2005, for a detailed discussion). The table compares the programmed outcomes with the actual ones. For each of the three objectives, the rows
indicate values for all programs: PRGFs, SBAs, and high-profile SBAs.
Objectives
Table 2 indicates that for all types and subsets of programs, programmed real GDP
growth was consistently higher than actual outcomes. Moreover, the longer the
horizon of the forecasting period (Figure 1), the higher the programmed growth.
When we compare the forecast errors in absolute terms, we see that the errors were
higher in SBAs than in PRGF programs. It is notable, however, that the errors in

Table 2. Objectives in IMF Programs: Program Versus Actual
Difference (program
minus actual)

Program Horizon
Two
years
Real GDP growth
(in percent)
All program years
5.2
PRGFs
5.7
SBAs
4.5
High-profile SBAs
4.1
CPI inflation (percent,
end of period)
All program years
5.0
PRGFs
4.3
SBAs
6.0
High-profile SBAs
6.0
Current account balance
(percentage of GDP)
All program years
−8.6
PRGFs
−11.4
SBAs
−4.1
High-profile SBAs
−2.1

One
year

Within-year

Actual

Two
years

One
year

Within-year

4.6
5.3
3.8
2.9

3.5
4.7
2.0
1.3

1.8
3.3
0.3
1.1

3.4
2.4
4.2
3.0

2.8
2.0
3.5
1.8

1.7
1.4
1.7
0.2

6.0
5.0
7.0
6.3

8.0
7.0
9.1
6.6

10.3
8.4
13.2
8.9

−5.3
−4.1
−7.2
−2.9

−4.3
−3.4
−6.2
−2.6

−2.3
−1.4
−4.1
−2.3

−9.1
−12.4
−4.7
−1.3

−9.4
−13.2
−4.6
−1.3

−9.4
−13.9
−4.5
−1.0

0.8
2.5
0.4
−1.1

0.3
1.5
−0.2
−0.3

0.0
0.7
−0.1
−0.3

Sources: IMF; authors’ calculations.
Notes: Table reports means by group except for inflation, for which medians due to outliers are
reported. All observations are used for each sample. The same general pattern is preserved if sample
size is kept constant across columns. The last three columns report the difference between the program columns and the actual columns. PRGFs denote arrangements under the Poverty Reduction and
Growth Facility. SBAs denote Stand-By Arrangements.
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Figure 1. Projection Errors, by Program Horizon: Growth
(Error-projected minus actual, mean and 95 percent confidence interval)

3.0
2.5
1.9

2.0
1.3

Percent

1.5
0.9

1.0
0.5

0.2

0.0
-0.5
-1.0
0-1

1-2

2-3

3-4

Years-ahead projection

Figure 2. Projection Errors, by Program Horizon: Inflation
(Mean and 95 percent confidence interval)

0.2

Log difference

0.0

-0.2

-0.4

-0.6

-0.8
0-1

1-2

2-3

3-4
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Figure 3. Projection Errors, by Program Horizon: Current Account
(Mean and 95 percent confidence interval, percentage of GDP )
3

Percentage of GDP

2

1

0

-1

-2
0-1

1-2

2-3

3-4

Years-ahead projection

the high-profile SBAs were lower than in the SBAs and even lower than those in the
PRGF programs. This suggests that growth projections are more optimistic in SBAs
than in PRGF programs, with one caveat: the projections in the high-profile SBAs
were more realistic than in other SBAs and PRGFs, although the direction of the
bias was the same in all types of program.
In the second set of rows in Table 2, the programmed and actual inflation rates
are compared. Similar to the results on real GDP growth, programmed inflation is
lower than the actual outcomes in all types of program, and the forecast errors
decrease as the horizon of the forecasting period becomes smaller (Figure 2).
Comparing across programs, the inflation objectives are more optimistic in the
SBAs than in the PRGFs. Within SBAs, the high-profile ones had more realistic
programmed inflation, although differences between actuals and program objectives were less for the PRGFs. Again, the direction of the bias was the same across
programs, which points to optimism toward achieving inflation objectives.
The results on the current account objectives are qualitatively different from
those obtained on the growth and inflation objectives. Although the forecasting
error falls with the length of the forecasting horizon, as in the previous cases, there
is no bias, on average, in all programs. There are some differences across the types
of program. In PRGF programs, the programmed current account balance is somewhat optimistic relative to the realized values; however, in SBAs, the realized values were higher than the programmed ones. The high-profile SBAs performed
best, since this group had the smallest bias compared with other SBAs and PRGFs.
We also explored the unconditional probability of meeting all three objectives at
the same time (Figure 4). The figure shows that when all programs are considered,
the probability of achieving all three objectives at the same time is only about 10 per-
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Figure 4. Unconditional Probability of Meeting Program Objectives

0.7

0.6
0.5
0.4
0.3
0.2
0.1
0.0

0-1

1-2
Program horizon (years)
Growth

Inflation

Current account

2-3
All three

cent. As is to be expected, this probability rises as the horizon of the forecast shortens, but only marginally. Figure 4 also indicates that the probability of meeting the
current account objective is the highest, followed by the inflation and growth objectives, respectively. This should not be surprising, since the core function of IMFsupported programs is stabilization and restoration of balance of payments viability.
In summary, all three objectives—growth, inflation, and the current account—
are unlikely to be met at the same time. Second, the inflation and growth objectives
consistently reflect optimism in the formulation of IMF-supported programs, while
the current account balance is realistic and met more frequently. Optimism about
inflation and growth is highest in SBAs, followed by PRGFs and high-profile SBAs,
respectively. Third, the extent to which the targets for the current account balance are
exceeded is greatest in high-profile SBAs, followed by other SBAs and PRGFs,
respectively. These results indicate that when they are judged by the values of the
programmed objectives, the high-profile SBAs appear to have performed best, since
either the bias is smaller than for other programs or the targets are exceeded.8
Fiscal Policy Targets
Table 3 compares the fiscal policy targets set in programs with those realized.
From top to bottom, the first two sets of rows relate to measures of fiscal balance,
the next two to revenues, and the last two to expenditures.
8 IMF (2004), using a different sample of programs—those approved between 1995 and end-2000—also
documents similar biases, although some results differ on account of the difference in the sample period.
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Table 3. Fiscal Policy Targets in IMF Programs: Program Versus Actual
(Percentage of GDP)
Difference
(program minus actual)

Program Horizon

Fiscal balance, broadest
coverage
All program years
PRGFs
SBAs
High-profile SBAs
Primary balance
(excluding grants)
All program years
PRGFs
SBAs
High-profile SBAs
Revenues
(excluding grants)
All program years
PRGFs
SBAs
High-profile SBAs
Revenues
(including grants)
All program years
PRGFs
SBAs
High-profile SBAs
Total expenditures
All program years
PRGFs
SBAs
High-profile SBAs
Primary expenditures
All program years
PRGFs
SBAs
High-profile SBAs

Two
years

One
year

Withinyear

Actual

Two
years

One
year

Withinyear

−2.5
−3.1
−1.3
−1.9

−3.0
−3.7
−2.0
−3.0

−3.5
−4.3
−2.5
−3.8

−4.7
−5.6
−3.8
−3.3

2.2
2.5
2.5
1.4

1.7
1.9
1.8
0.3

1.2
1.3
1.3
−0.5

−2.1
−3.5
1.8
0.7

−2.5
−4.2
1.0
−0.4

−2.9
−5.2
0.8
0.0

−3.8
−6.1
−0.7
−0.5

1.7
2.6
2.5
1.2

1.3
1.9
1.7
0.1

0.9
0.9
1.5
0.5

20.1
17.7
26.7
22.6

20.6
17.8
26.7
21.5

21.0
17.6
27.1
20.4

21.4
17.8
27.3
21.7

−1.3
−0.1
−0.6
0.9

−0.8
0.0
−0.6
−0.2

−0.4
−0.2
−0.2
−1.3

22.8
20.7
27.0
21.6

23.5
21.2
27.3
21.5

23.9
21.3
27.6
21.1

24.2
21.3
27.9
21.1

−1.4
−0.6
−0.9
0.5

−0.7
−0.1
−0.6
0.4

−0.3
0.0
−0.3
0.0

25.2
23.8
28.2
23.2

26.3
24.4
29.3
24.3

27.0
24.7
30.1
24.1

28.2
25.9
31.3
23.4

−3.0
−2.1
−3.1
−0.2

−1.9
−1.5
−2.0
0.9

−1.2
−1.2
−1.2
0.7

22.8
21.8
25.1
21.7

23.5
22.0
25.8
20.8

23.9
22.2
26.4
19.9

25.3
23.1
28.0
20.9

−2.5
−1.3
−2.9
0.8

−1.8
−1.1
−2.2
−0.1

−1.4
−0.9
−1.6
−1.0

Sources: IMF; authors’ calculations.

The table indicates that both the fiscal-balance and primary-balance targets
(shown in the first two sets of rows) are missed consistently in all types of program,
and, as expected, the forecast errors generally shrink as the forecast horizon declines.
Three results are noteworthy. First, the targets in SBAs were missed by smaller
margins than in PRGFs. Second, the targets in the high-profile SBAs were missed
by smaller margins than in all SBAs and PRGFs. Third, the bias in the overall fis-
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cal balance is in the opposite direction in high-profile SBAs, compared with PRGFs
and other SBAs, for the within-year forecast horizon. That is to say, the actual outcomes on overall fiscal balance in high-profile SBAs were better than the ones
programmed the previous year.
Regarding revenue targets and performance, the pattern is unexpected and striking. The actual revenue outcomes—whether measured with or without grants—are
consistently better than the programmed targets for all programs and across almost
all time horizons. This pattern is unexpected because we have seen that the growth
outcomes were far worse than programmed, which should lead us to believe that
the revenue performance would be worse than programmed. The second notable
feature is that contrary to our expectations, errors in forecasting do not necessarily fall over time when revenues are measured without grants. It almost seems as
if programs were made tighter over time when the targets came close to being
reached early in their implementation.
The pattern of expenditure (programmed and actual values) is similar to that
of the fiscal balance. Actual expenditures were higher than the programmed ones
across all types of program. Also, as expected, forecast errors generally became
smaller with the shortening of the forecast horizon. The only puzzling result is for
high-profile SBAs: the programmed total expenditures were higher than the actuals, though this result did not hold when primary expenditures were considered. It
appears that the interest costs were overestimated for the high-profile SBAs—the
interest rate spreads turned out to be smaller than expected, perhaps owing to better performance, as we saw earlier, or to the credibility of the IMF program itself,
which IMF staff members did not fully take into account when the programs were
designed.
In summary, the fiscal targets appear to have been met more often in the highprofile SBA programs, although, in general, more fiscal targets were achieved in
PRGFs than in SBAs. Although it is generally true that the forecasting errors
improved as the horizon shortened, this result did not necessarily hold for revenue
projections, which did not change very much with the forecast horizon.
Monetary Policy Targets
Table 4 compares the programmed monetary policy targets with the actual outcomes
under IMF-supported programs. To analyze adjustments under programs and to
facilitate comparisons across countries, we look at the first differences (rather than
the actual levels) of broad money, net domestic assets, and net foreign assets. In
addition, the absolute values of velocity are compared across program types to see
whether the demand for money was accurately predicted.
Several broad patterns emerge in comparing the programmed and actual values
of the monetary policy targets. First, targets for broad money and domestic asset
growth were generally missed in all types of program. Second, targets for foreign
assets were met with greater precision, which is consistent with our earlier finding
that external current account objectives are generally met in IMF-supported programs. Third, the errors in forecasting monetary targets were similar across PRGFs
and SBAs but higher for high-profile SBAs.
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Table 4. Monetary Policy Targets in IMF Programs: Program Versus Actual
(Percentage of GDP)
Difference
(program minus actual)

Program Horizon

Broad money
All program years
PRGFs
SBAs
High-profile SBAs
Increase in broad money
All program years
PRGFs
SBAs
High-profile SBAs
Increase in net domestic
assets
All program years
PRGFs
SBAs
High-profile SBAs
Increase in net foreign
assets
All program years
PRGFs
SBAs
High-profile SBAs
Velocity
All program years
PRGFs
SBAs
High-profile SBAs

Two
years

One
year

Withinyear

Actual

Two
years

One
year

Withinyear

22.7
20.1
38.4
41.0

23.4
20.2
37.4
54.5

23.5
19.6
32.1
40.3

25.9
21.9
34.3
36.1

−3.2
−1.8
4.1
4.9

−2.5
−1.7
3.1
18.4

−2.4
−2.3
−2.2
4.2

3.3
2.8
6.1
6.3

3.7
2.7
7.2
7.3

3.6
2.6
6.7
6.8

5.9
4.0
8.2
9.9

−2.6
−1.2
−2.1
−3.6

−2.2
−1.3
−1.0
−2.6

−2.3
−1.4
−1.5
−3.1

1.9
1.4
3.3
3.8

2.1
1.4
4.2
5.8

2.1
1.3
3.7
5.4

2.9
1.6
4.8
7.7

−1.0
−0.2
−1.5
−3.9

−0.8
−0.2
−0.6
−1.9

−0.8
−0.3
−1.1
−2.3

1.4
1.3
1.7
1.2

1.7
1.4
2.2
1.3

1.8
1.6
2.0
0.9

1.9
1.9
1.9
0.5

−0.5
−0.6
−0.2
0.7

−0.2
−0.5
0.3
0.8

−0.1
−0.3
0.1
0.4

4.4
5.0
2.6
2.8

4.3
5.0
2.7
1.8

4.3
5.1
3.1
2.5

3.9
4.6
2.9
2.8

0.5
0.4
−0.3
0.0

0.4
0.4
−0.2
−1.0

0.4
0.5
0.2
−0.3

Sources: IMF; authors’ calculations.
Notes: Table reports medians by group. The median is a better indicator of the central tendency
for monetary variables owing to several outliers in the monetary series. All observations are used for
each sample. The same general pattern is preserved if sample size is kept constant across columns.
The last three columns report the difference between the program columns and the actual columns.
PRGFs denote arrangements under the Poverty Reduction and Growth Facility. SBAs denote StandBy Arrangements.

Interpreting the results on the income velocity of money requires care. We find
that programmed velocity, relative to the realized values, is highest for PRGFs, followed by all SBAs and high-profile SBAs, respectively. One can interpret this to
mean that staff estimated or believed that the demand for money is generally lower
in the low-income countries (which typically have PRGFs) than in the middleincome emerging market countries (where SBAs are relevant). Within SBAs, the
larger countries with the high-profile SBAs were programmed to have a higher
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demand for money than other SBAs. In comparing the programmed velocity with the
actual, we find that, for the high-profile SBAs, the forecasting error (programmed
minus actual value) was negative, while for the average SBA and PRGF, the error
was positive. One interpretation of this result is that IMF-supported programs underestimated the pickup in the demand for money in PRGFs and the average SBA but
overestimated the increase in the demand for money in the high-profile SBAs.
Another interpretation is that the monetary programs were looser for the highprofile SBAs, compared with the other two types of program.
Were Objectives Less Optimistic and Fiscal Targets Less Tight for
High-Profile SBAs?
One stylized fact that emerges from the previous subsections is that fiscal outcomes
were closer to targets in high-profile SBAs than in other types of program. This
could indicate either that program targets were not as ambitious as in other
programs—so that it was less difficult to attain them—or that programs were
designed better, so that outcomes were close to expectations. In this subsection,
we examine evidence for the first of these two possible interpretations. Table 5
shows programmed fiscal adjustment by type of program and by type of fiscal
measure. Here, instead of comparing actuals with program values, as we did
before, we summarize programmed fiscal effort (measured as the fiscal measure
programmed for next year minus this year’s actual outcome). The results are striking and systematic: first, the adjustment planned in all SBAs is always more than
in high-profile SBAs. The adjustments programmed for high-profile SBAs, however, are not only always less than for other SBAs but also less than for the PRGFs.
In fact, virtually all fiscal targets are relaxed in the within-year horizon in the highprofile SBAs.

Table 5. Programmed Fiscal Adjustments, by Program Type
(Percentage of GDP)
Programmed Change in Fiscal Measure
SBAs
All
Fiscal balance, broadest coverage
Primary fiscal balance excluding
grants, broadest coverage
Revenue
Revenue excluding grants
Expenditure
Primary expenditure

PRGFs

All

High-profile

0.54
0.55

0.55
0.41

0.53
0.80

−0.84
0.46

0.53
0.36
0.10
0.07

0.67
0.36
0.29
0.27

0.33
0.36
−0.19
−0.21

0.02
−0.95
−0.18
−1.06

Notes: Table entries report the fiscal measure programmed for one year ahead less this year’s
actual. PRGFs denote arrangements under the Poverty Reduction and Growth Facility. SBAs denote
Stand-By Arrangements.
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IV. Relationship Between Program Objectives
and Intermediate Policies
IMF-supported programs are designed to set policies that are consistent with achieving certain objectives. As part of this exercise, the IMF’s staff produces a “program
scenario,” which quantifies the objectives (growth, inflation, and others) and the
intermediate policies (mainly fiscal balance and monetary expansion) consistent
with these objectives. Our approach to examining the link between intermediate
policy targets and objectives is to ask whether achieving the intermediate policy
targets helps to achieve program objectives. To address this question, we focus on
the deviation of the outcomes from the programmed values, which we will refer to
as “projection errors”.9 For example, the question posed is the following: “Does
growth fall further short of its programmed value when the growth-consistent policy falls short of its programmed value?” If there is no such relationship, or the
relationship is in the opposite direction, it would cast serious doubt on the validity of the framework underlying program design. Conversely, the empirical relationship may turn out to be in the expected direction, yet growth outcomes may
still fall systematically short of programmed values even after controlling for the
extent to which policy targets are achieved. That would suggest that there are other
elements missing in the programming framework and/or that the optimism in setting growth targets is greater than could be justified by policy shortfalls.10 We
examine the relationship between the growth objective and two types of macroeconomic policies: fiscal and monetary.
Fiscal Policy
We start our investigation by recapitulating the statistics presented earlier on the systematic shortfall in growth outcomes compared with the programmed values.11 In the
equation presented in the second column in Table 6, the projection error in growth is
regressed on a constant, using the general approach to examining the extent of bias
in a projection. As before, projection errors are defined as programmed values minus
actual values. Such errors can be presented at different time horizons. For the sake of
brevity, we present the results with the one-year horizon.12 Thus, the figure in the first

9 As discussed previously, it is not quite right to think of the program numbers as projections in the general sense. Program numbers are best understood as the IMF staff’s projections of outcomes conditional on
the member country’s achieving certain policy targets and adequate implementation of other elements of the
program.
10 Our empirical work should not be viewed as testing any one particular model of program design—
see discussion in Section I. Rather, our regression results are best interpreted more broadly on the consistency between objectives and intermediate policies.
11 See the Independent Evaluation Office (2004) for a comprehensive survey of the design of fiscal
policy in IMF-supported adjustment programs.
12 While a within-year horizon may be too short for a meaningful test of program design, a two-year
horizon may be too long, in that unanticipated events can seriously weaken the assumptions on which targets were based. Therefore, we focus on the one-year horizon, although we conducted robustness checks
for other lengths of horizon. The results for different horizon lengths were generally consistent.
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Table 6. Regressions for Projection Errors in Growth and Fiscal Targets
Dependent Variable
Proj. error
in growth
No
0.890***
(0.000)

Proj. error in fiscal measure

No
0.736***
(0.002)
0.251***
(0.000)

Proj. error
in growth
Yes
−4.717
(0.233)
0.471***
(0.000)

Actual fiscal measure

Actual
growth

Programmed
growth

Proj. error
in growth

Yes
4.995
(0.268)

Yes
2.734
(0.242)

Yes
−2.538
(0.519)

0.559***
(0.000)

−0.512***
(0.000)
0.106**
(0.018)

Programmed fiscal measure
Wald test (p-value)
No. of observations
R squared
Fiscal measure ⴝ broad primary
fiscal balance, excluding grants
Country fixed effects
Constant

313
0.000

No
0.890***
(0.000)

Proj. error in fiscal measure

287
0.057

No
0.599**
(0.023)
0.298***
(0.000)

287
0.309

Yes
4.439
(0.207)
0.276***
(0.009)

Actual fiscal measure

735
0.398

Yes
−10.465**
(0.045)

Yes
7.892***
(0.006)

Yes
2.849
(0.458)

0.112**
(0.023)

−0.345***
(0.007)
0.210*
(0.090)
0.33
207
0.434

0.502***
(0.000)

Programmed fiscal measure
Wald test (p-value)
No. of observations
R squared

445
0.417

313
0.000

207
0.061

207
0.430

584
0.453

0.431***
(0.000)
0.59
287
0.310

361
0.444
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Notes: Projection error is defined as the programmed value minus the realized value. This table presents results for programmed values at the one-year horizon (see text). “Growth” refers to growth of real GDP in percentage points. Fiscal measures are in percentage of GDP. Parentheses report p-values for the estimated
coefficients. An asterisk (*) denotes significance at 10 percent, ** at 5 percent, and *** at 1 percent. The Wald test corresponds to the null hypothesis that the sum
of the coefficients on the actual and programmed fiscal measure in the last specification equals zero.
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Fiscal measure ⴝ broad fiscal balance
Country fixed effects
Constant

Proj. error
in growth
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column indicates that, on average, actual growth is about 0.9 percentage points less
than what was programmed a year earlier.13
In the second specification, we regress the projection error in growth on the
projection error in the overall fiscal balance:14
et − 2 ( git ) = α + β ⋅ et −2 ( fit ) + ε it ,

(1)

where, for any variable x (g and f are growth and the fiscal balance, respectively) for country i, et−s(xt) denotes the projection error based on a projection
made s periods ahead and defined as et−s (xt)0 t−s xt − xt. In our notation, t−s xt denotes
the s-period-ahead forecast, and xt simply denotes the outcome for x in period t.
There are two points worth noting in the regression results. First, the coefficient
of the projection error on the fiscal balance is consistent with the financial programming framework. That framework implies that with other factors remaining the
same, a smaller fiscal deficit creates more room for private sector credit while
respecting overall conditions for money growth. To the extent that private sector
credit is conducive to financing investment and growth, this is expected to allow a
greater expansion of output. The coefficient suggests that a 1 percentage point
improvement in the extent to which the fiscal target is met is associated with a 1⁄4 of
1 percentage point improvement in the extent to which the growth target is met.
The second notable point is that the growth objective is not met on average, even
after controlling for the extent to which the intermediate policy target is met. This is
indicated by the continued statistically significant coefficient on the constant term—
the conventional measure of bias. When the programmed fiscal balance is exactly
equal to the actual fiscal balance, actual growth performance remains systematically less than programmed, although the magnitude of the shortfall is somewhat less than when we do not control for the extent to which policy targets are
met. Systematically being optimistic in setting growth objectives can have serious
consequences for other aspects of program design, particularly for debt dynamics
(Helbling, Mody, and Sahay, 2003). Taken together, these two points suggest that
although programs get the direction of the framework right, their growth assumptions are more optimistic than can be justified.
In the third column of Table 6, we allow for country-specific heterogeneity by
including a complete set of country fixed effects in the equation. The coefficient on
the projection error on the fiscal balance strengthens, suggesting that programs find
country-specific information useful in program design. In terms of bias, in this specification there is one estimated constant per country. The joint test for all countryspecific constants being equal to zero is not rejected, suggesting that one constant
could have been estimated.15
13 The slight variations from the summary statistics presented earlier were due to small differences in
the sample sizes.
14 We use the broadest available measure of the fiscal balance throughout.
15 The test may be compromised owing to the limited number of observations per country; however,
in this specification, there are, on average, only three to four observations for each country. Since timeinvariant, country-specific heterogeneity can be an important source of bias—which could contaminate our
results—we include a complete set of fixed effects in all subsequent specifications.
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A potential issue of interpretation in the previous specification is that a relationship estimated in the form of projection errors may suppress useful information
in the respective relationships between actual growth and actual fiscal balance, and
between programmed growth and programmed fiscal balance. The next two specifications in Table 6 essentially unravel this relationship. We first regress actual
growth on actual fiscal balance and then do the same for the programmed values:
git = α1i + β1 ⋅ fit + ε1it
t− 2 git = α 2i + β 2 ⋅ t− 2 f
it + ε 2it.

(2)

In each case, we get a significant relationship, although the magnitude is somewhat
stronger for the relationship estimated in actuals. We formally test for whether actuals and programmed values can be pooled in the next column, where we regress
the projection error in growth on both the actual and programmed levels of the fiscal balance:

( t −2 git − git ) = ( α1i − α 2i ) + β 2 ⋅ t − 2 fit − β1 ⋅ fit + ( ε 2it − ε1it ).

(3)

If β1 = β2 = β and the errors are uncorrelated, we would simply get equation (1).16
Table 6 shows the proximity between the estimated coefficients on β1 and β2. A
Wald test for β1 = β2 is not rejected, vindicating our original approach.
The measure of fiscal balance we have used so far is the overall balance. There
are two potential problems with it. First, to the extent that some revenue consists of
fully funded grants—for instance, from official donors—an expansion of the deficit
may not crowd out private sector credit and may not adversely affect growth. Hence,
a more appropriate measure of fiscal balance in the context of the program framework may be one that excludes grants. Second, it may be more appropriate to look
at the primary fiscal balance to more accurately measure fiscal effort by a country.
The bottom panel of Table 6 repeats the above set of specifications for the primary
fiscal balance excluding grants. We get the same pattern, with very similarly sized
estimated coefficients, and again the Wald test is not rejected.17
Implicit in the preceding discussion is the notion that an improvement in the
fiscal balance may lead to an improvement in growth. In reality, growth outcomes
may well affect the realized fiscal balance. In particular, such endogeneity could
arise in two forms. First, buoyancy in revenues may yield procyclical movements
in the revenue-to-GDP ratio. Second, government spending may react to external
shocks to stabilize output. Externally driven slowdowns in growth may cause the
government to increase public outlays. Similarly, in good times, the government
may let the private sector take the lead and roll back its own spending. We address
each of these potential problems in turn.
16 We

address issues of endogeneity later in this subsection.
repeated these regressions for all possible permutations of the fiscal measures along the following dimensions: level of coverage (central government versus broadest available), treatment of grants
(excluded versus included from revenues), and interest expenditure (excluded versus included from fiscal
balance). We found the same general pattern of results reported previously.
17 We
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As a first step toward reducing potential bias in the previously estimated equations,
we start by differencing our data. Hence, we look at how the change in growth is correlated with the change in the fiscal balance. Although this automatically gets rid of
country fixed effects, it allows us to additionally control for country-specific trends.
Some countries may be on a “good path,” with rising growth and fiscal balances.
Using first differences and a complete set of country fixed effects allows us to control for such differences among countries. The first two rows of Table 7 show that
the previously estimated relationships in levels survive when estimated in first differences, with and without country fixed effects. For example, an improvement of 1 percent of GDP in the fiscal balance is associated with a 0.5 percentage point increase in
growth. The next two rows of Table 7 show that this relationship is not based on revenues. There is no relationship between changes in the revenue ratio (including or
excluding grants) and changes in growth. Thus, buoyancy is probably not contaminating our results. The last two rows show that the relationship between the fiscal balance and growth emanates from the expenditure side. A 1 percentage point increase
in expenditure is associated with about a 0.3 percentage point reduction in growth.
To test whether expenditure, and hence our fiscal-balance measures, may be
reacting to output shocks owing to countercyclical fiscal policy, we present results
from instrumental variable regressions in Table 8.18 In this specification, we instrument the actual change in the fiscal balance by using the programmed change in
the fiscal balance and export growth. Since adjustment programmed one year in
advance is predetermined relative to the actual realization of the shock in period t,
we think it may be useful as an instrument for identifying the exogenous variation
in the actual change in the fiscal balance. In addition, export growth may capture
external shocks to which fiscal policy may react. We run this specification both
with and without country fixed effects. In each case, we find that the improvement
in the fiscal balance, as identified, is associated with higher growth. We also test
whether we should instead have these variables directly in the regression as righthand-side variables by running a test of overidentifying restrictions. In each case,
the test is not rejected, corroborating our approach.
Monetary Policy
We now examine the relationship between growth and monetary policy in the context of IMF-supported programs. The approach we follow is similar to the one we
followed for fiscal policy. The key relationship examined is between growth and
velocity. An assumption on velocity is integral to designing IMF-supported programs in the financial programming framework. After the growth and inflation
objectives have been set, an implicit assumption regarding money demand is made
by projecting a specific income velocity of money. Alternatively, a money-demand
function is estimated, and a number for velocity is then derived. Setting the amount
of monetary expansion under the program is key, since it establishes the overall
“tightness” of the program. As discussed earlier, after the monetary growth and the
net foreign asset targets have been set, the maximum tolerable expansion in net
18 Kaminsky, Reinhart, and Végh (2004) find that fiscal policy is, in fact, procyclical for nonindustrial
countries.
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Table 7. Regressions for Growth and Fiscal Targets, First Differences
Dependent Variable = First Difference of Growth Rate
(1)
Country fixed effects
Fiscal balance, broadest
coverage
( first difference)
Primary fiscal balance
excluding grants,
broadest coverage
( first difference)
Revenue
( first difference)
Revenue, excluding
grants
( first difference)
Expenditure
( first difference)
Primary expenditure
( first difference)
Constant
No. of observations
R squared

(2)

No
Yes
0.526*** 0.532***
(0.000)
(0.000)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

−0.280***
(0.000)
0.488
(0.106)
385
0.038

−0.263***
(0.002)
1.157
(0.855)
385
0.126

0.451***
(0.000)

0.458***
(0.000)

0.046
(0.658)

0.047
(0.700)
0.103
(0.425)

0.106
(0.499)
−0.319*** −0.312***
(0.000)
(0.000)

0.217
(0.425)
609
0.086

0.713
(0.916)
609
0.201

0.180
(0.534)
459
0.088

1.758
(0.786)
459
0.166

0.485 −0.328
0.383
2.306
0.451
(0.108) (0.960) (0.232) (0.720) (0.121)
407
407
349
349
414
0.000
0.066
0.002
0.091
0.047

1.343
(0.832)
414
0.118

Notes: The table reports results from regressions of the change in the growth rate on the change in the fiscal measure listed in the first column. “Growth” refers to growth
of real GDP in percentage points. Fiscal measures are in percentage of GDP. Parentheses report p-values for the estimated coefficients. An asterisk (*) denotes significance
at 10 percent, ** at 5 percent, and *** at 1 percent.
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Table 8. Instrumental Variable Regressions for Growth
and Fiscal Targets, First Differences
Dependent Variable = First
Difference of Growth Rate
(1)
Country fixed effects
Fiscal balance, broadest
coverage (first difference)
Primary fiscal balance
excluding grants, broadest
coverage (first difference)
Constant
Test of overidentifying
restrictions (p-value)
Sargan test
Basmanns test
No. of observations
R squared

No
1.274***
(0.000)

0.261
(0.541)

0.40
0.40
268

(2)
Yes
1.188***
(0.000)

2.345
(0.723)

0.28
0.20
268
0.141

(3)

(4)

No

Yes

0.399***
(0.008)

0.418**
(0.016)

0.735*
(0.072)

2.440
(0.688)

0.62
0.62
199
0.060

0.39
0.48
199
0.272

Notes: The table reports the results from instrumental variable regressions of the change in the
growth rate on the change in the fiscal balance measure. The change in the fiscal balance is instrumented with the change in the fiscal balance programmed 1–2 years ago and with export growth. The
test of overidentifying restrictions is the test of the joint hypothesis that the instruments are valid and
correctly excluded from the estimated equation. A rejection of the test casts doubt on the validity of
the instruments. “Growth” refers to growth of real GDP in percentage points. Fiscal measures are in
percentage of GDP. Parentheses report p-values for the estimated coefficients. An asterisk (*) denotes
significance at 10 percent, ** at 5 percent, and *** at 1 percent.

domestic assets is determined as a residual. Programming higher velocity would
systematically lead to tighter monetary objectives, which, in turn, with other things
held constant, would constrain total credit to the economy and, hence, output.19
Table 9 shows the results of the specifications we ran. One problem we encountered was the significant large volatility in the monetary aggregates typically
observed in the early years in the transition countries, when many systemic changes
and structural transformations took place. Under such circumstances, money demand
was virtually impossible to predict. To be on the safe side, we therefore excluded
all transition countries from the regressions in this subsection. Since this exclusion reduced our sample size, we used the within-year horizons to maximize available observations. The first column regresses the projection error in growth on a
constant. The second regression adds the projection error in velocity:
et −1 ( git ) = α + β ⋅ et −1 ( vit ) + ε it ,

(4 )

19 As an alternative, one could also focus on the projection errors in net domestic assets. We found
considerable instability in the measures of net domestic assets in our database, however. In part this is due
to cases of very high inflation in the sample during which the relationships among monetary aggregates
become particularly unstable.
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Table 9. Regressions for Growth and Velocity
Dependent Variable = Programmed Less Actual GDP Growth

Country fixed effects
Programmed velocity
less actual velocity
Lagged programmed
velocity less actual
velocity
Programmed velocity

(1)

(2)

No

No
0.398**
(0.014)

(3)
Yes
0.635***
(0.003)

No. of observations
R squared

(5)

(6)

Yes
0.643***
(0.002)
0.438*
(0.061)
0.645***
(0.003)
−0.603**
(0.013)

Actual velocity
Fiscal balance projection
error (broadest available
measure)
Constant

(4)

0.144***
(0.010)
0.138
0.185
(0.333) (0.168)
332
279
0.000
0.021

1.033
(0.648)
279
0.259

4.770** −2.072
(0.023)
(0.413)
176
279
0.294
0.259

−1.498
(0.510)
275
0.287

Notes: Projection error is defined as the programmed value minus the realized value. The table presents
results for programmed values at the within-year horizon (see text). “Growth” refers to growth of real GDP
in percentage points. Fiscal balance is in percentage of GDP. Parentheses report p-values for the estimated
coefficients. An asterisk (*) denotes significance at 10 percent, ** at 5 percent, and *** at 1 percent.

where v denotes velocity. The positive estimated coefficient suggests that programming higher velocity drives actual growth performance below the programmed
value. The next specification adds a complete set of country fixed effects. Controlling
for country-specific heterogeneity strengthens the relationship between the projection errors in velocity and growth. To reduce the scope for contemporaneous correlation between velocity and growth, the next specification lags the projection error in
velocity. Although the number of observations drops, the coefficient is still significant at 10 percent. The next specification removes constraints on the coefficients on
actual and programmed velocity and shows that the two coefficients are close in magnitude and opposite in sign, as hypothesized. A Wald test for b1 = b2 is not rejected,
indicating that the regression could be run in terms of projection errors.
The last specification in Table 9 regresses the projection error in growth on
both the projection error in velocity and the projection error in the broad fiscal balance. These results suggest that even after controlling for the projection error in
the fiscal balance, higher-than-actual programmed velocity depresses growth, and,
conversely, even after controlling for the tightness of the monetary program, a
higher fiscal surplus is associated with greater growth.
V. Conclusion
In this paper, we have attempted to analyze several aspects of IMF program design.
We have documented systematically the relationship between programmed values
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and outcomes for key program objectives and the intermediate policies designed to
achieve them. We find that IMF-supported programs achieve the objectives set for
external current account balance more frequently than those set for inflation and
growth. All three objectives are met simultaneously in only about 10 percent of the
programs. Likewise, the programmed values on intermediate policy targets on the
fiscal and monetary variables were generally more ambitious than those actually
achieved in the programs.
Second, we have explored the relationship between projection errors in growth
objectives, on the one hand, and projection errors in fiscal and monetary policy
targets, on the other hand. The evidence suggests that an improvement in the fiscal balance is associated with better growth outcomes, and that programming more
ambitious fiscal targets implies higher growth. Fiscal targets are more often
missed than met, however. Recognizing the difficulty in meeting fiscal targets,
programs may tend to overcompensate by being tougher on the monetary policy
side. Programming tight velocity may compensate for missing the fiscal objective,
but it does so at the cost of dampening growth.20
Third, we find systematic biases in growth and inflation projections even after
controlling for policy implementation.21 To the extent that ambitious objectives are
used to spur authorities into action, this may not, in itself, be a problem. However, if
bias is more than what could be justified on the grounds of inadequate policy implementation, then there is cause for concern. One example of the costs of getting
growth projections wrong is in the context of debt dynamics, where IMF-supported
programs may predict much lower debt-to-GDP ratios than are actually achieved.
One question we were not able to address is whether, in a constrained world
where fiscal targets are likely to be missed, overcompensating by having tighter
monetary programs is the best strategy for designing programs to achieve more
ambitious objectives. Although a tighter monetary program is likely to entail output costs, it may be required to ensure inflation stability and restore external current account balance (two other key objectives that we do not explore in greater
depth in this paper).
Returning to the broader questions that we began with in this paper, we note that
it is indeed the case that IMF-supported programs are ambitious with respect to their
objectives and intermediate policy targets. In that sense, both those on the right and
those on the left are correct: most program objectives are rarely fully achieved, and
fiscal and monetary policy targets are ambitious. On the more interesting question of
whether such ambition is defensible, this paper has attempted to substantiate that it
is justifiable for the fiscal targets, because it helps achieve higher growth objectives
than would otherwise be possible. There is also evidence, however, not explored in
this paper, that ambitious growth objectives could have unwarranted side effects of

20 Tighter monetary programs may be designed to bring down inflation, which may necessarily entail
output costs. In this paper, we do not explore the relationship between intermediate policy targets and the
inflation objective.
21 Our results contrast with those of Musso and Phillips (2002), who do not find statistical bias in growth
projections under IMF-supported programs. We note, however, that their sample, consisting of 54 countries,
was much smaller than ours.
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projecting lower debt-to-GDP ratios in IMF-supported programs than those actually
realized.
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Special Section on Central Bank Financial
Independence and Policy Credibility:
Introduction
PETER STELLA

T

his special section of IMF Staff Papers provides a welcome opportunity to highlight an issue that has dwelled in relative obscurity until the past few years—
the significance of central bank financial strength and its relevance in determining
policy credibility. Central bank financial strength has recently attracted increased
attention for various reasons. One of the most prominent is the high level of financial risk being taken by a number of contemporary central banks in the context of
an overall decline in nominal interest rates; that is, in the context of declining central bank profitability. The introduction of more refined accounting standards and
risk management tools for commercial banks has also contributed to the interest in
examining the adequacy of both central bank accounts and accounting.
The first paper in the group, by Alain Ize, takes a close look at the way in which
a weak central bank balance sheet can compromise the attainment of central bank
inflation objectives. He develops a simple analytical net-worth-based model to assess
the need for central bank capital and applies it empirically to several countries where
the central bank currently has negative net worth. In one case, Costa Rica, he arrives
at the lower inflationary bound beyond which the central bank, as presently structured, would not be able to meet its financial obligations. In that example, as well as
in the others, he points out the critical nature of the policy regime for determining
the minimum level of central bank capital. He also highlights the cost of foreign
exchange reserve accumulation as a key factor determining central bank financial
strength and suggests that any central bank recapitalization should trigger an extensive national debate about the role and need for international reserves.
In the second paper, Thomas Cargill discusses the current situation of the Bank
of Japan with the aid of historical insights gleaned from the last episode of major
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country deflation—the Great Depression. In recent years, the Bank’s policies have
led to an enormous expansion in its balance sheet, to the point where observers both
inside and outside the Bank have questioned its capital adequacy. Cargill examines
the risk to the balance sheet from an eventual rise in interest rates and concludes
that while indeed the Bank of Japan would suffer a considerable loss on its government securities portfolio on a mark-to-market basis, this would be unlikely to
impact the Bank’s ability to achieve its objectives. He also argues that much of the
concern with the Bank’s financial strength is the result of a faulty definition of capital adequacy. Adopting an improved measure of central bank financial strength
would set the stage for a more enlightened discussion of the financial risk associated with Bank of Japan policy.
The last paper, by Peter Stella, is a broad survey of the issues, and it is intended
to stress the importance of central bank financial independence, properly defined,
for the credibility and thereby the success of central bank policy. Central bank financial independence is by no means the only requirement for success, but it does play
an often overlooked and frequently misunderstood role in setting the policy boundaries within which the central bank can be credible. The paper makes the case for
the relevance of central bank financial strength by discussing the large number of
countries where central bank financial weakness has either impeded policy formation or become a matter of public debate. Stella also examines the importance of
transparent accounting in providing the foundation for strategic decision making
concerning the appropriate extent of central bank financial independence. In conclusion he argues that to properly assess the adequacy of a central bank’s financial
situation it is essential first to establish the policy framework employed by the bank,
then to examine the risks to which it is exposed, and finally to determine the
socially desired level of central bank independence.
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Capitalizing Central Banks: A Net Worth Approach
ALAIN IZE*
This paper provides a simple, quantitative, net-worth-based approach to assessing
the need for central bank capital. It derives a concept of “core capital” (a function
of the central bank’s operating expenditures and the carrying cost of its international reserves) as the minimum capital needed by a central bank to ensure the
credibility of its inflation target. The approach is illustrated with the published
accounts of three loss-making central banks and selected accounting entries for a
broader sample of central banks. Policy implications are explored. In particular,
the paper argues that central bank capitalizations cannot be automatic and require
instead a broad policy debate. [JEL E58, E63, H63, M40]

T

he decline in world inflation and interest rates in recent years has brought with
it a string of losses in many central banks, leading policymakers to plan for their
recapitalization. This has typically led to protracted and often convoluted negotiations between central banks and national treasuries. In part, the difficulty reflects
the need for explaining to the legislature why the central bank lost its capital in the
first place. In many cases, this implies bringing to light past quasi-fiscal operations
buried deep in the central bank’s balance sheet that may have unsettling political or
legal consequences. In addition, before subscribing to a recapitalization—which
typically implies a fiscal effort to replace debt financing by tax financing—treasury
officials generally question two key items in the central bank’s accounts, its level
of international reserves and its operating expenditures, neither of which central
banks feel at ease to discuss, much less negotiate.
*The author would like to thank Francisco de Paula Gutierrez, Paulus Dijkstra, Tonny Lybek, Christian
Mulder, Paul Ross, Alejandro Santos, Kurt Schuler, Peter Stella, Delisle Worrell, and participants in the
Monetary and Financial Systems Department seminar for their comments, and Nada Oulidi for her excellent research assistance.
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Last but not least, the discussions bring back the familiar issue of determining
an appropriate level of central bank capital. As stressed by Stella (1997 and 2002),
while central bank capital matters, the norms conventionally applied to commercial banks regarding capital requirements clearly do not apply, as such, to central
banks. Unlike commercial banks, central banks benefit from monopoly rights on
currency emission and a quasi-fiscal inflationary taxation capacity on their monetary liabilities (including on required reserves and other captive deposits), which
gives them large quasi rents not properly reflected in their balance sheets. Thus,
many central banks may function well without capital or with a negative capital.
At the same time, however, the costs faced by central banks, which are specific to
their operations, can also be very high. Thus, to give them the income they need
to match those expenditures, other central banks may need a level of capitalization
far in excess of that required by commercial banks. Whether central bank capitalization requirements exceed or fall short of those for commercial banks, it is clear
that simple rules of thumb based on analogies with commercial banking, such as
a 10 percent capital-assets ratio, are not helpful.
This paper provides a simple yet formal quantitative framework to assess the
need for central bank capital in a fully deterministic world in which all key policy
and macroeconomic variables are known with certainty.1 The minimum capital
requirement (“core” capital) needed to ensure the credibility of the central bank’s
inflation target can be expressed as a simple function of its operating expenditures
and the carrying cost of the international reserves held in excess of currency.
Based on the published accounts of three loss-making central banks and data on
operating expenditures and international reserve holdings for a broad sample of
central banks, the paper shows that core capital is likely to be substantially positive in many low- and middle-income countries.
The paper then discusses some policy implications. In particular, it examines
the sources of the underlying tensions among central banks, national treasuries, and
legislatures that generally accompany and often delay the process of central bank
capitalization. The paper concludes that while these difficulties may be avoided
through legislation that allows for automatic recapitalizations, such arrangements
may not necessarily be conducive to optimal outcomes. Because a positive core
capital implies fiscalizing some of the central bank’s future expenditures, ensuring
that opportunity costs are adequately internalized is likely to require instead a broad
national consensus among the monetary authorities, the fiscal authorities, and the
legislature.2 More transparency in central bank accounting and reporting should
enhance the quality of the decision-making process and, more generally, facilitate
the ongoing monitoring of central bank activities.

1 The

paper only briefly refers to the stochastic case in which central banks, as commercial banks, need
additional buffer capital (that is, a suitable “distance to default”) to shield their creditors against risk. Other
recent papers dealing with the determination of central bank capital include Ernhagen, Vesterlund, and Viotti
(2002); Ueda (2003); Hawkins (2004); and Martinez-Resano (2004). Almeida, Fry, and Goodhart (1996) provide an earlier and broader discussion of related issues in the context of developing-country central banks.
2 The paper does not otherwise deal with issues related to the transfer of profits between central banks
and national treasuries.

290

©International Monetary Fund. Not for Redistribution

CAPITALIZING CENTRAL BANKS

I. The Framework
Basic Accounting Definitions
Let π be the (target) inflation rate; r the real domestic interest rate on public securities (adjusted for domestic inflation); r* the real interest rate on public securities
in the reserve currency country (deflated by inflation in that country, π*); E and e
the nominal and real exchange rates, respectively; o the central bank’s operating
expenditures; b the central bank (net) interest-bearing liabilities; x the net international reserves; and k the central bank’s capital. As currency issue provides the
main, nondistortionary, source of revenue, it is natural to use it as scaling variable
and express all quantities as ratios to currency. Expressed in this fashion, the two
variables that drive the capital accumulation dynamics, o and x, are initially
assumed to remain constant; that is, both operating expenditures and international
reserve holdings are assumed to grow at the same rate as currency. This assumption will be later relaxed.
For normative reasons, core capital is calculated such that central banks are
assumed not to rely on the distortionary taxation of their deposits. At the same
time, all domestic assets (including any public securities) are assumed to be
marked-to-market and all nonperforming assets to be fully provisioned for and
written off. Thus, all central bank liabilities (except currency) and all central
bank domestic assets are assumed to be remunerated at market rates of interest
and are therefore included in b. The central bank’s balance sheet may thus be
expressed as:
k = ex − b − 1 = u − b,

()
1

where u = ex − 1 is a key policy variable, defined as the central bank’s “excess
international reserves” (in excess of currency).3
Several definitions of profits will be used. First, conventional accounting profits may be defined, following international best practices, as:4
Ω IAS = (r∗ + π∗ +

E
)ex − (r + π )b − o.
E

(2)

“Real” profits, corrected for nominal currency growth (the sum of inflation and
real currency growth, g) and assuming away dividend payments, are defined as:
Ω R = Ω IAS − ( π + g) k = k&.

(3)

Using equations (1) and (2), regrouping terms and assuming that relative
E
purchasing power parity holds on average over long periods, π∗ + = π , equation
E
3 The

use of the term “excess reserves” does not carry a normative connotation. It may be optimal to
have u >> 0 leading to capital shortfalls.
4 See Sullivan (2003).
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(3) may be expressed in “structural” form, that is, unencumbered by short-term
valuation adjustments, as:
E
Ω S = r∗ex − rb − o + π − gk = Ω R − ex + ( π − π∗ ) ex.
E

(4)

Notice that structural profits differ from real profits in that they do not incorporate short-term valuation adjustments on the stock of international reserves; however, they do include the systematic, longer-term component of these valuation
adjustments, that is, the seignorage gains resulting from systematic depreciations
when domestic inflation is higher than world inflation.
Let us define ϕ = r − r* as the interest rate premium on domestic securities.
With a constant real exchange rate (that is, ruling out systematic changes in the real
exchange rate), ϕ is a structural variable that reflects risk (country risk and currency
risk), as well as any liquidity premium resulting from a potential mismatch between
the (longer) maturity of central bank debt and that (shorter) of central bank reserves.
Using the definitions of ϕ and u and substituting b using equation (1), and rearranging terms, equation (4) may be rewritten as:

(

)

ΩS = r∗ + π − ϕu − o + r∗ + ϕ − g k.

(5)

Finally, define “core profits,” ΩC, as structural profits expressed for k = 0:
ΩC = r∗ + π − ϕu − o.

(6)

As we will see below, this variable plays a fundamental role in driving capital
dynamics and, hence, determining core capital requirements.
With equation (6), equation (5) may be expressed as:
Ω S = ΩC + rk
n ,

(7)

where, rn is the growth-adjusted domestic interest rate:
rn = r ∗ + ϕ − g.

(8)

Since capital replaces interest-bearing debt (which pays r* + ϕ), rn is the opportunity cost of capital net of the reinvestment rate needed to allow it to grow at par with
currency. Thus, the equation above (7) indicates that for the structural return on equity
of a central bank, ΩS/k, to be capital invariant and market determined (as would be
the case for commercial banks), core profits should equal zero. Indeed, the existence of large core profits or losses is what distinguishes central banks from commercial banks. While market competition rapidly drives core profits and losses to
zero for commercial banks (through adjustments in intermediation margins and
changes in market participation), such adjustments do not necessarily take place for
central banks.5 Instead, a central bank can indefinitely maintain positive core profits
5 Notice that zero “core” profits does not imply zero profits. Instead, it implies only no “excess” profits
(in this case, the rate of return on equity equals the market rate, rn).
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without attracting competitors and remain profitable even when its capital is negative. Inversely, a central bank can indefinitely sustain core losses, provided its
owner (the government) is willing to fiscalize those losses by capitalizing the central bank with sufficient core capital to generate an income stream that offsets the
core losses, notwithstanding the fact that the expected return on equity is below the
market rate (ΩS/k < rn).
Core Capital
In view of the asymmetry of profits transfers (excess profits are automatically transferred to the treasury, but the treasury does not automatically make up for a loss),
the central bank should meet its intertemporal budget constraint. While failure to do
so may not necessarily undermine the market value of its debt (investors may continue to acquire the debt under the expectation that the central bank will generate
the necessary inflationary income to pay off its obligations), it can undermine the
credibility of its inflation target. Thus, to maintain its inflation credibility (which
is particularly important under an inflation-targeting regime), the present value of
the central bank’s (real) profits (that is, its net worth) should be nonnegative. Given
that ΩS is expressed as a ratio to currency (which grows at the rate g), this may be
expressed as:
+∞

∫Ω e

S − rnt

dt≥ 0.

(9)

0

With equation (7), ΩS can be written as:
Ω S = k = rn ( k − kC ) ,

(10)

where:
kC =

ϕu + o − (r ∗ + π ) − ΩC
=
.
rn
rn

(11)

From equation (10) it is clear that the capital dynamics depend on the sign of the
growth-adjusted rate of interest, rn. When the latter is positive, the capital dynamics
are unstable (k diverges to plus or minus infinity unless it is initially equal to k C ),
and for any k > kC (k < kC ), ΩS remains positive (negative). Thus, k = k C is the lowerthreshold value of k that satisfies equation (9).
Inversely, for rn < 0, the capital dynamics are stable (k always converges to kC),
and k = kC is the higher-threshold value of k that satisfies equation (9).6 In what
6 In this case, having more capital makes the central bank “worse off” because the more capital it has,
the more resources it needs to set aside to allow capital to grow at the rate g.
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follows, the analysis will be restricted to the “normal” case in which the average
net return on capital is positive.7
Central Bank Independence
The first thing to notice from equation (11) is that core capital is directly related
to core profits. With a positive ΩC, a central bank does not need core capital. In
fact, a central bank that has large positive core profits can have a large negative
capital position. This would be the case for countries that do not hold large excess
international reserves or that are financially well integrated (ϕ close to zero), or
where central banks’ operating expenditures are low. Inversely, countries that are
highly exposed to macroeconomic volatility (hence that need to hold large excess
reserves when country and currency risk are high), and where the central bank’s
operating expenditures are high, would need to hold large amounts of central bank
core capital if they wish to target low levels of inflation. Such central banks would
need to back most of their excess reserves with capital rather than debt.
The second thing to notice is that higher operating expenditures or higher excess
reserves, unsurprisingly, raise capital requirements. Similarly, the lower the target
rate of inflation, the higher the capital needed to support it. Let us define the “core
rate of inflation,” πC, as the threshold rate of inflation that ensures zero core profitability. It is a function of the foreign reserves holding policy and the central bank’s
operating expenditures, such that:
π C = ϕu + o − r∗.

(12)

Thus, core losses will directly result from targeting a rate of inflation below
the core rate:
Ω C = π − πC .

(13)

Unless the central bank has enough core capital to support a negative inflation
gap (π < πC ), it will eventually run into financial difficulties that will require relaxing its inflation target. Lack of capital can thus directly interfere with monetary
independence.
Somewhat counterintuitively, however, a higher rate of currency growth or
higher interest rates (whether international or domestic) may increase or decrease
capital requirements. To understand what drives these results, let us take each of
these variables in turn. As regards currency growth, a higher g leads to a higher kC
when kC/rn > 0. With rn > 0 this condition reduces to kC > 0. A positive core
capital implies that assets are higher than (noncapital) liabilities. As all assets
7 Given that currency growth is likely to be lower than output growth, the condition r = r − g ≥ 0
n
should be satisfied when the (real) rate of interest is not lower than the rate of output growth, which is the
familiar dynamic efficiency condition of the growth literature. This condition is also consistent with the
transversality condition of intertemporal models. It implies that a borrower cannot indefinitely service its
debt (at the rate r) by increasing its borrowing (at the rate g). It is thus equivalent to the familiar no-Ponzi
game solution of growth models.
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and liabilities are assumed to grow at the same rate, the higher g, the higher the profits (hence capital) required to accumulate the excess of assets over liabilities (or,
equivalently, the higher the profits required to allow capital to grow at the rate g).
Thus, the higher the rate of growth of currency, the faster the central bank needs to
accumulate international reserves, and hence the more capital it needs to generate
the necessary cash flow. However, a central bank may not necessarily wish to
maintain a constant international reserves ratio to GDP. This illustrates the limitations of the uniform growth assumption and the need to explore alternative
assumptions (see below).
Consider the case of ϕ. The kC schedule can have either of the two shapes shown
in Figure 1, depending on the sign of the expression: (r* + π) − o + u(r* − g). When
this expression is positive (seignorage is high), Figure 1.A applies: kC < u, which,
with equation (1), implies that net debt is positive (b > 0). Thus, an increase in ϕ
raises expenditures, requiring higher capital. Inversely, when the expression
above is negative, Figure 1.B applies. High capital requirements (kC > u) induce
the central bank to hold positive net domestic assets instead of debt (b < 0). In this
case, an increase in domestic interest rates clearly improves the central bank’s
profitability and, hence, reduces capital requirements.
A similar tale applies to world interest rates. An increase in r* raises both the
central bank’s interest income on its foreign reserves and the interest expenditure on
its debt. Depending on relative sizes (that is, the amount of capital), one effect dominates the other. Assuming again rn > 0, the kC schedule can have either of the two
shapes shown in Figure 2, depending on whether 1 + kC = ex − b  0. In Figure 2.A,
low capital requirements lead to excess debt relative to foreign reserves. Hence, an
increase in world interest rates worsens profitability and raises capital requirements.
In Figure 2.B, it is the other way around.
Dealing with Changing Balance Sheets
The methodology presented above assumes that in the steady state all items in the
central bank’s balance sheet grow at the same rate (hence the balance sheet structure
Figure 1. Core Capital and Interest Rate Premium
1.A High Seignorage

1.B Low Seignorage

kc

kc

u

u

0
g–r*

ϕ

0
g–r*

ϕ
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Figure 2. Core Capital and World Interest Rates
2.B H igh capital

2.A Low capital
kc

kc

0

r*
g–ϕ

–1

0

r*
g–ϕ

–1

remains invariant), which may not always be the case. For example, the income
elasticity of the demand for currency could be substantially less than one (indeed,
as electronic means of payment become increasingly available, the demand for
cash has tended to decline). Yet the central bank could wish to maintain a constant
ratio of international reserves to GDP. Inversely, central banks that have accumulated very large international reserves during periods of heavily administered
exchange rates with pressures toward currency appreciation are likely to accumulate fewer reserves as they shift to cleaner floats or gradually jettison some
of their reserves to reduce their carrying cost.
To account for differential growth rates, let gu and go be the rates of growth of
excess reserves and operating expenditures, respectively, and define Δgu = g − gu and
Δgo = g − go as the growth differentials with respect to currency.8 An expression of
k that satisfies equation (7) must be of the type k = Aernt + Be−Δgut + Ce−Δgot + D,
where the coefficients A, B, C, and D can be obtained from differentiating k and substituting in equation (7), under the initial condition kC = A + B + C + D. In turn, substituting k in the net worth condition equation (9) leads to the following expression
for the adjusted core capital, ៣k C:

k C = kC −

Δgo o
Δgu ϕu
−
,
rn + Δgo rn rn + Δgu rn

(14)

where kC is the core capital for uniform growth rates (as defined above). Adjusted
core inflation and core profits can similarly be derived as those levels of inflation
and (structural) profits for which ៣
k C = 0:

8 g = 0 corresponds to the case of a marginal currency board–type arrangement such that international
u
reserves increase at par with currency.
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πC = πC −

Δgo
Δgu
ϕu,
o−
rn + Δgu
rn + Δgo

(15)

and:
∧

Ω C = ΩC +

Δgu
Δgo
ϕu +
o.
rn + Δgu
rn + Δgo

(16)

Notice from these expressions that, for small values of rn, core capital (as well
as core inflation and core profits) becomes quite sensitive to the differential growth
Δg
assumption. Indeed, in the limiting case where rn is very small, rn + Δg → 1, and the
expenditures terms drop out altogether from the expression of core capital. If both
operating expenditures and interest expenditures grow less rapidly than currency, ៣
kC
becomes extremely negative. Thus, even a slightly lower expected rate of growth
of central bank expenditures over the expected rate of growth of currency can dramatically reduce (or obviate) the need for central bank capital.
The Case of a Stochastic Environment
Let us now briefly outline how these results would need to be altered to fit a
stochastic environment. Minimum capital requirements would generally exceed the
deterministic threshold, kC, as additional buffer capital, kB, is likely to be needed to
(i) allow the central bank to absorb adverse macroeconomic volatility (affecting g,
ϕ, e, or r*), and (ii) give it a sufficient margin to increase its (excess) international reserves or operating expenditures, or follow a more ambitious monetary
policy (that is, reduce its inflation target). A value-at-risk (VAR) methodology, as
proposed by Blejer and Schumacher (1998), could be used to determine such buffer
capital.9 Based on the projected distributions and correlations of the main stochastic variables, and reasonable bounds for the policy variables, a probability distribution can be inferred for kC using equation (11); kB can then be determined at the
upper tail of this distribution, with a suitable tolerance level.
II. Some Illustrations
Methodology
The following numerical illustrations are based on the latest published accounts of
three central banks that have reported losses in recent years and/or negative capital positions: Costa Rica, Chile, and Mozambique. In all three cases, the story is
fairly similar. The weak balance sheets in part reflect poorly performing domestic
assets, resulting from large credits to government or failing banks. They also reflect

9 Notice, however, that the past volatilities of macro variables such as the interest rate or the exchange
rate do not always provide a good basis to project their future volatilities, owing to regime changes and
potential “peso problems.”

297

©International Monetary Fund. Not for Redistribution

Alain Ize

costly domestic liabilities, resulting from central bank attempts to sterilize capital
inflows and limit exchange rate appreciations. The latter led to large excess international reserve holdings in a context of high interest rate premiums on central
bank paper. Large operating expenditures (relative to currency) are an aggravating
factor in at least one of these cases.
Determining capitalization needs would require estimating, in addition to core
capital, the current capital, k, and buffer capital, kB. However, the former requires
determining the net worth of assets that may be partially performing or have an
uncertain recovery value, as well as the net worth of unremunerated nonmonetary
liabilities (such as unremunerated reserve requirements), or contingent liabilities.
This is inherently a difficult exercise that requires more information than that
which is generally published. On the other hand, estimating buffer capital requires
a full, forward-looking stochastic analysis of risks and volatilities (also a complex
exercise). For simplicity, this exercise is therefore limited to determining core capital. It is an assessment of minimum capital requirements rather than potential capital shortfalls.
Table 1 presents the main parameter values for the three case countries. The
estimates of r* and r (hence ϕ) are derived from 10-year historical averages. The
estimate of r* is based on the real interest rate on two-year U.S. Treasury bills (two
years being a reasonable average duration for an international reserve portfolio).
Similarly, the estimate of r is derived from the average interest rate on the local
currency instruments that account for the bulk of the domestic marketable debt of
the central bank. The real rate of growth of currency, g, is obtained from deriving
the income elasticity, η, of the demand for real currency balances by regressing
(the log of) real currency holdings over (the log of) real GDP. Expected currency
growth is then obtained by extrapolating expected real GDP growth from the average growth over the past 10 years. The target rate of inflation, π, is uniformly taken
as 3 percent (which coincides with the publicly announced target in Chile) and is
contrasted with the historic average inflation over the past 10 years.
The parameters u and o are extracted from the latest available central bank
accounts. For illustrative purposes, these values are compared with international
averages for a sample of 34 high-income countries, 31 middle-income countries,
and 28 low-income countries for which data on both balance sheets and income
statements are available (Table 2 and Appendix Table A.1).10
A broad range of estimates is obtained for core profits, core inflation, and core
capital, using as upper and lower bounds the following two limiting cases: (i) excess
international reserves and operating expenditures grow at the same rate as currency,
and (ii) excess international reserves and operating expenditures stop growing.11 The
static case where all variables (including currency) are expected to remain constant
is used as a middle-of-the-range estimate.
10 Cross-country

comparisons of central bank operating expenses need to be interpreted with care.
Unless adjusted for scale economies and the range of services provided, it is not possible to assess efficiency
from such simple comparisons.
11 As indicated above, this assumes that increases in international reserves accommodate, one for one,
increases in currency, as in a currency board arrangement.
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Table 1. Basic Parameters for the Case Study Countries
η
Chile
Costa Rica
Mozambique

0.88
0.92
0.60

g
4.25
4.32
4.67

r*1
2.45
2.45
2.45

r
5.412
7.463
9.604

ϕ

rn

Πavg

Π

2.98
5.03
7.17

1.16
3.14
4.93

5.43
12.94
9.39

3.00
3.00
3.00

12-year

U.S. Treasury bill rate.
Central Bank of Chile bill rate.
3Tasa básica pasiva (weighted average of commercial bank and central bank funding rates).
4Three-month treasury bill rate.
23-month

Costa Rica
The Central Bank of Costa Rica reported, at end-2003, a negative capital position
of some US$1.3 billion, equivalent to 8 percent of GDP and more than three times
the currency in circulation (Table 3). As a result, it has reported large quasi-fiscal
losses (1.5 percent of GDP on average during the past five years). Its weak financial situation resulted in part from an accumulation of large liabilities during the
1980s, as it issued debt to offset the monetary implications of subsidized sales of
foreign exchange and subsidized credit to the central government and private sector. In addition, it accumulated nonearning assets during the 1990s, derived from
trade credits and the liquidation of a state-owned bank. In recent years, the central
bank’s position was also affected by a substantial accumulation of foreign reserves
and a sharp reduction of nonremunerated reserve requirements. A 1996 law prohibited additional central bank credit to the government and the provision of subsidized credit. It also called for a gradual recapitalization, as a result of which
some important contributions were made by the treasury to strengthen the central
bank’s accounts (6 percent of GDP in 1999 and 2.5 percent in 2001).
Reflecting in part its monetary policy and exchange rate regime (a crawling peg
that does not directly target inflation), the cost of issuing medium-term domestic
currency debt has been quite high. Real interest rates on central bank instruments
exceeded the U.S. real interest rate (of around 2 percent) by about 500 basis points

Table 2. Excess International Reserves and Central Bank Operating
Expenditures as Ratios to Currency, 2002–2003

Chile
Costa Rica
Mozambique
Average low-income countries
Average middle-income countries
Average high-income countries

u

o

3.95
1.17
3.92
0.95
2.74
1.58

1.14
5.59
16.77
5.55
4.36
2.35

Sources: IFS, and central bank financial statements.
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Table 3. Costa Rica: Summary of Central Bank Balance Sheet
(As a ratio to currency in circulation), 2003
Liabilities
Currency
Market debt
Net other liabilities
Capital
Total liabilities

Assets
1.0
3.9
0.7
−3.4
2.2

International reserves

2.2

Total assets

2.2

Source: Balance Sheet of Central Bank of Costa Rica, 2003.

(Table 1). Together with relatively high operating expenditures (o = 5.6, compared
with a mean of 4.3 for the sample of middle-income economies)12 and notwithstanding moderate excess reserves (u = 1.2, compared with a mean of 2.7 for the
same sample), this has given rise to substantial core losses (ΩC = −6.1) and a core
rate of inflation (about 9 percent) that closely approximates current and average
historic inflation (10 percent and 13 percent, respectively; see Tables 1 and 4).
Indeed, the central bank has been unwilling to lower its target rate of inflation in
recent years out of concern for the sustainability of its balance sheet.
Thus, allowing the central bank to lower its inflation target to 3 percent while
continuing to increase its international reserves and operating expenditures at par
with currency (and output) growth would require raising its core capital to around
twice its stock of currency. With constant reserves and operating expenditures, on
the other hand, core capital would be around zero. However, given their moderate
level, the scope for reducing international reserves may be limited. Thus, actual
recapitalization needs may be closer to the upper bound of the range than to its
lower bound, suggesting that a large capitalization (and the associated fiscal effort)
is a key requirement for allowing the central bank to stabilize inflation, thereby
gaining credibility and reducing the cost of its debt.
Chile
The balance sheet of the Central Bank of Chile is dominated by very large external reserves, equivalent to nearly five times the currency in circulation at end-2003
(Table 5). These were accumulated for the most part during the 1990s as the central
bank intervened repeatedly in the foreign exchange market to limit the appreciation
of the exchange rate under its crawling-band regime (the band was eliminated and
a full-fledged inflation targeting regime adopted in 1999).13 The other noteworthy
12 The relatively high central bank operating expenditures are likely to reflect economies of scale, as
the size of Costa Rica’s economy is substantially smaller than that of most other middle-income countries
in the sample.
13 Notwithstanding substantial pressures in the foreign exchange market during the 1998–2002 period
of high capital market turbulence that followed the Russian, Brazilian, and Argentine crises, foreign
reserves were kept high as the central bank issued dollar-indexed liabilities to help meet the excess demand
for dollar hedges.
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Table 4. Core Capital, Core Profits, and Core Inflation

Costa Rica
Uniform growth
Asymmetric growth
Zero growth
Chile
Uniform growth
Asymmetric growth
Zero growth
Mozambique
Uniform growth
Asymmetric growth
Zero growth

kc

Ωc

Πc

1.93
−0.19
0.81

−6.06
0.59
−6.06

9.06
2.41
9.06

6.48
−2.31
1.38

−7.48
2.67
−7.48

10.48
0.33
10.48

8.00
3.57
4.11

−39.42
−17.59
−39.42

42.42
20.59
42.42

component of the balance sheet is a large stock of domestic securities issued by
the central bank. These were issued partly as a counterpart to the accumulation of
foreign reserves and partly as a counterpart to the large liquidity and solvency support provided to banks in difficulty during the 1982 banking crisis. While the central bank eventually received dollar bonds from the government to support these
operations, the interest rate on the bonds has not fully matched the interest cost of
its debt.
The carrying costs of the public bonds and the large excess international reserves
(u = 4.0, compared with a mean of 2.7 for our sample of middle-income countries)
have contributed to generate persistent losses in recent years, of between 1 and 2 percent of GDP per year, despite the central bank’s very low operating expenditures
(o = 1.1) and relatively moderate interest rate premiums (about 300 basis points;
Table 1).14 Indeed, core losses (under a uniform growth assumption) are very high
(ΩC = −7.5), and core inflation (πC = 10.5 percent) is substantially above both targeted and historic inflation (Tables 1 and 4).
However, given the relatively large size of international reserves, results are
extremely sensitive to growth assumptions. They change dramatically if one
assumes that excess international reserves grow only to accommodate increases in
currency (perhaps not an unreasonable assumption in this case). Core losses turn
into profits, core capital becomes negative, and core inflation falls below target.15
Thus, one of the main questions Chile’s central bank faces is whether it will continue to need a large systemic liquidity buffer in the future and, if so, whether there
are ways to reduce its carrying cost.
14 Interest rate premiums have recently declined, partly accompanying the decline in Chile’s sovereign
risk (which currently fluctuates around 100 basis points). This paper uses a longer historical average to
ensure a steadier benchmark and facilitate cross-country comparisons.
15 However, unless the central bank is recapitalized, it will continue in the short term to incur structural
losses. As discussed below, avoiding a recapitalization on the grounds that expected future profits will offset
immediate losses may be problematic.
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Table 5. Chile: Summary of Central Bank Balance Sheet
(As a ratio to currency in circulation), 2003
Liabilities
Currency
Market debt
Capital
Total liabilities

Assets
1.0
6.8
−0.3
7.5

International reserves
Net other assets

4.9
2.6

Total assets

7.5

Source: Balance Sheet of Central Bank of Chile, 2003.

Mozambique
As in the case of Chile, Mozambique’s central bank holds very sizable international
reserves (about 5 times its stock of currency in circulation, compared with a mean
of 0.9 for the sample of low-income countries), accumulated mostly as a result of
large external loans and grants given to the government (and the central bank), as
well as, in recent years, some sterilization of capital inflows (Table 6). However, the
interest rate premium on its domestic debt (700 basis points) and its operating
expenditures are both much higher than in Chile (o = 16.8; see Table 2). The former reflects, in addition to a high currency and country risk, a very undeveloped
bond market. The latter reflects in large part the substantial fixed cost of operating
a full-fledged central bank in a small, low-income economy (the average operating
expenditures of central banks in low-income countries is 5.5, below Mozambique
but above average levels in higher-income countries).
Reflecting the very substantial carrying costs of international reserves and
equally high operating expenditures, core capital is very high, even if one assumes
that both international reserves and operating expenditures will stop rising. Core
inflation is similarly high. In practice, however, minimum capital requirements are
lowered very substantially by the fact that market debt accounts for less than onefourth of the central bank’s liabilities (other than currency and capital). The cost
of the nonmarket debt, which is composed mostly of debt to multilateral organizations (at preferential rates) and unremunerated (or only partially remunerated)

Table 6. Mozambique: Summary of Central Bank Balance Sheet
(As a ratio to currency in circulation), 2002
Liabilities
Currency
Market debt
Net other liabilities
Capital
Total liabilities

Assets
1.0
0.7
3.1
0.1
4.9

International reserves

4.9

Total assets

4.9

Source: Balance Sheet of Bank of Mozambique, 2002.
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bank reserves and public sector deposits, is much lower than that of market debt.
One of the key questions Mozambique thereby faces is whether it will be able to
continue financing its international reserve accumulation through nonmarket debt,
and if so, whether the resulting burden imposed on the financial system could
become excessive.
How Widespread Is the Need for Core Capital?
Before turning to policy issues, the extent of the underlying need for core capital
(as derived from equation (11), that is, for the case of uniform growth) can be
quickly assessed, based on the average excess reserves and operating expenditures
shown in Table 2 for the high-, middle-, and low-income countries. A quick glance
at Figure 3 shows that the average high-income country does not need core capital under a reasonable range of parameter values (inflation above 0.5 percent and
a close to zero risk premium).
Instead, for the average middle-income country not to require a positive capital, inflation needs to be above 2 to 3 percent and the risk premium below 1 percent. Only a limited subset of middle-income countries is likely to meet those
parameter values.

Figure 3. Core Inflation and Risk Premium for the Sample Averages
of Low-, Middle-, and High-Income Countries
8
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Sources: Central banks’ balance sheets, and International Financial Statistics (IFS).
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As to the average low-income country, it would need inflation to remain in the
4–5 percent range and the risk premium to remain below 2 percent. Few, if any,
low-income countries are likely to meet such requirements. To support risk premiums of, say, 400 to 500 basis points, the average low-income country would
need inflation to remain around 10 percent, a rate that is likely to be too high to
firmly secure the value of the currency (hence to maintain a low risk premium).16
Absent distortionary taxation (more on this below), a positive core capital is therefore likely to be needed in many of these countries.
III. Policy and Reporting Implications
Should Central Bank Recapitalizations Be Automatic or Negotiated?
To the extent that central banks have been used in the past as convenient channels
to carry out quasi-fiscal expenditures (including support to troubled financial entities), central bank recapitalizations bring into the open issues that politicians
would rather keep buried.17 Even when this is not the case, central bank capitalizations can still trigger lengthy and sometimes acrimonious debates, as they
involve the use of scarce public funds for activities that are for the most part out
of the public eye and whose benefit is often difficult to grasp. In particular, capitalization debates may bog down as they home in on the size of the central bank’s
interest expenditures (hence excess international reserves) and on its operating
expenditures. The scarcity of comparable benchmarks (particularly regarding central bank operating expenditures) and the lack of a clear consensus regarding optimal levels of international reserves make these discussions inherently complex.18
To avoid these debates and speed up the capitalization, some central bank
charters include an obligation for national treasuries to automatically recapitalize central banks. However, the fact that there are relatively few such charters is
perhaps not too surprising, as they amount to giving central banks nearly unconstrained power in setting their expenditures. Because central bank objectives
(achieving price and financial stability) are strictly monetary and financial, their
boards are likely to be less preoccupied with costs than are fiscal authorities
which are responsible for financing all public expenditures. Indeed, the large
quasi rents obtained by central banks from the issue of high power money can
generate, by themselves, a bias toward an excess provision of monetary and
financial stability services relative to other public goods. Certainly, this would
be the case when the socially optimum level of central bank expenditures is
below the income generated by seignorage at the socially optimum rate of infla-

16 Notice

first that the threshold capital schedule is steeper for low-income countries than for high- and
middle-income countries, reflecting the fact that low-income countries tend to economize on international
reserve holdings.
17 On quasi-fiscal expenditures, see Mackenzie and Stella (1996).
18 A rapidly growing literature has emerged in the past few years that reexamines the role of international reserves in the context of open capital accounts and floating exchange rates. See Wijnholds and
Kapteyn (2001), Aizenman and Marion (2002), Flood and Marion (2002), and Garcia and Soto (2004).

304

©International Monetary Fund. Not for Redistribution

CAPITALIZING CENTRAL BANKS

tion (that is, when seignorage income is not binding). When central banks are
automatically recapitalized, the risk of overprovisioning of central bank services
extends even to the case in which the socially optimal level of central bank
spending exceeds seignorage. Thus, the relative scarcity of legislation that
allows for automatic capitalizations should come as no surprise.
The extreme opposite alternative would consist in taxing away all seignorage
revenue and financing central bank expenditures through regular budgetary appropriations (that is, turning central banks into government agencies). Unless proper
arrangements are found that protect central banks’ independence, this could of
course undermine their capacity to achieve an optimal rate of inflation. In addition, it is likely to result in an underprovisioning of monetary and financial stability services. Because the constituency for macrofinancial stability is broadly
diffused and the marginal benefits of macrofinancial stability expenditures are
hard to grasp, the latter are likely to lose their ground when compared with more
immediately pressing expenditures promoted by well-identified interest groups
with clearly measurable benefits. While less extreme, solutions that shift the ownership of international reserves to national treasuries but allow central banks to
retain seignorage revenue (as in several Commonweath countries) are likely to
face similar difficulties.
Middle ground, negotiated solutions that allow central banks to retain seignorage but require legislative approval for central bank capitalizations, while still clearly
imperfect, are thus likely to be unavoidable. Requiring that the three main parties
involved in the capitalization (the monetary authorities, the fiscal authorities, and the
legislature) reach an agreement may be the only way to limit the scope for glaringly
inefficient levels of central bank spending.
At the same time, a clear distinction needs to be made between quasi-fiscal
expenditures (such as those resulting from central bank supports to failing banks)
and macrofinancial stability expenditures. The former clearly need to be automatically picked up by the national treasury.19 Hence, central bank recapitalizations
whose only purpose is to “repay” the central bank for past quasi-fiscal expenditures should be uncontroversial and routine. Instead, those capitalizations that aim
at fiscalizing part of the central bank’s future expenditures on monetary and financial objectives are likely to be more controversial and to generate ample debates,
as they should.
Some Options to Limit the Need for Core Capital
Reaching a consensus is likely to require doing some sensitivity analysis and exploring the scope for policy changes aimed at limiting the need for core capital. In particular, policymakers may wish to trade off at the margin some inflation against the
provision of central bank services. As is apparent from equation (11), each 1 per19 Notice, however, that it is generally preferable for a central bank to limit its exposure by maintaining senior claims on the banks it lends to. This shifts the potential costs of bank support operations to the
deposit insurance agency (whose claims on the liquidated bank become junior relative to those of the central bank), or to the national treasury if the deposit insurance agency needs to be supported by the fiscal
authorities.
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centage point in additional inflation can finance an additional accumulation in foreign reserves of one-time currency under a 100 basis points risk spread.20
Indeed, in some cases the legislature (or the fiscal authorities) may become
deadlocked and indefinitely delay reaching an agreement on the central bank’s capitalization, or refuse altogether to consider appropriating tax income for covering
central bank expenditures such as the cost of holding foreign reserves. In part, such
an attitude may result from the inherent technical difficulty in assessing the benefits of such expenditures and comparing them with other expenditures with more
obvious returns. In such cases, central banks are bound to perform a constrained
optimization exercise in which they must compare the stability benefits of holding
additional reserves with the inflationary costs of financing those reserves.
In conducting this analysis, policymakers need to examine a key variable: the
ratio of international reserves to currency. Indeed, reserve accumulation objectives
are most often set in regard to variables such as imports, banking system liabilities,
or short-term external debt, that is, in relation to variables that measure benefits. It
is equally important, however, to integrate to the analysis variables that measure
costs, including the ratio of reserves to currency and the risk premium.
The debate may spill over into a discussion of the exchange rate regime. By
economizing on reserves, a floating-rate regime may be viewed as more affordable
than a fixed-rate regime. At the same time, a more transparent, inflation-anchored
regime may reduce the risk premium on the local currency debt, favoring inflationtargeting regimes. Central bank recapitalizations can also provide a good opportunity to review public debt management and financial development policies. By
allowing treasury instruments to substitute central bank instruments, a recapitalization can help rationalize and deepen the market for public securities, thereby reducing their cost and promoting financial deepening.
Limiting the future accumulation of foreign reserves can also drastically reduce
the need for central bank capital. In particular, countries that have accumulated
reserves as a result of heavy interventions aimed at limiting exchange rate appreciations, rather than as a goal in itself (that is, to constitute a systemic liquidity buffer),
may need to find ways to dispose of these reserves over time, at least in relative
terms (in relation to currency), if not in absolute terms.21 However, central banks that
choose to slow down their reserve accumulation (rather than selling off at once some
of their current reserves) may face credibility issues if they justify lower capital
requirements based on trading off central bank losses in the near term against central bank profits in the longer term (which will start to arise once international
reserves have declined sufficiently in relative terms).
Should the capitalization of the central bank become bogged down by the fact
that the authorities (monetary or fiscal) are unsure how many international reserves
they might need in the future, a possible way out is to transfer at least part of the cost
of further accumulations to the national treasury. This can be done by allowing the
central bank to issue domestic debt on account of the treasury and depositing the
20 This assumes that the demand for currency is invariant to the rate of inflation. A more refined calculation should correct for the inflation elasticity of currency demand.
21 For example, countries that wish to continue accumulating international reserves may consider
adopting the currency board–type accumulation rule, gu = 0.
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proceeds in a frozen and unremunerated (or only partially remunerated) government
account on the liability side of its balance sheet.22 However, the already-flagged
caveat applies. To ensure that the central bank does not deviate excessively over time
from the social optimum, it will need to engage in periodic reviews of its international reserves accumulation objectives with the national treasury.
Addressing the Issue of Central Bank Operating Expenditures
Central bank capitalizations should also provide good opportunities to generate a
long-overdue debate about the adequacy of the central bank’s operating expenditures. Coming at the end of an era of moderately high inflation that typically generated substantial seignorage revenues (potentially allowing for some slippage of
expenditures), the shift to lower-inflation targets and the uncertainty regarding the
future of central bank money in an electronic world, call for efforts to rationalize
central bank expenditures and enhance central bank governance and accountability.
While this concern also applies to the smaller and lower-income countries, it
should nonetheless be recognized that there are substantial fixed costs and scale
economies in operating a full-fledged central bank. Clearly, the operating expenditures of central banks in small, low-income countries cannot be expected to
match, as a ratio to currency, those of the larger and higher-income countries. For
some countries, this could be viewed as an argument in favor of simpler, less
resource-intensive monetary and exchange rate arrangements. For others, this may
point toward the need to share, at least temporarily (until operating expenditures
decline in relative terms and bond market development and enhanced credibility
bring domestic interest rates down), the burden of sustaining the central bank’s
finances with financial intermediaries (through unremunerated required reserves
deposited at the central bank). In either case (but particularly in the latter), a careful cost-benefit analysis is clearly called for.
Some Reporting Issues
Enhanced transparency should facilitate the above discussions. First, central banks
should systematically report their detailed income statements, in a manner that
facilitates cross-country comparisons and benchmarkings. While this seems obvious, many central banks do not as yet comply with this practice.
Some key, central bank–specific accounting concepts appear to be worth computing and reporting on a systematic basis. First, in view of the importance of inflation in the central bank accounts, systematically adjusting profits for inflation is
clearly called for. While some central banks already make such adjustments, this is
far from being a generalized practice.23 It would also seem important to calculate

22 This solution would be particularly attractive in cases where the required rate of accumulation of
international reserves approximates the rate of interest, pushing core capital to impractically large levels.
23 While profits could also, in principle, be adjusted for real balance sheet growth, the fact that the balance sheet may not grow uniformly over time adds complexity and limits the transparency and usefulness
of such adjustments. Notice also that adjusting profits for inflation does not imply removing the inflation
tax from profits. It only corrects for the inflationary erosion of capital.
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and report structural profits, obtained by removing temporary valuation gains and
losses (including those derived from interest rate changes, as well as exchange rate
changes) from the calculation of conventional profits. Such calculation would provide a less volatile, hence more transparent and meaningful, measure of underlying
profitability.24
The next logical step is to derive core profits as structural profits expressed at
zero capital. Structural losses provide an immediate (and easy to calculate) warning that the central bank balance sheet is not sustainable in the absence of core
capital. Unless the central bank is properly capitalized, it will need to tax its
depositors (banks or public entities), or else adjust its policies (that is, reduce its
excess international reserves, limit its operating expenditures, or raise its target
rate of inflation). In this context, reporting the implicit taxation of central bank
deposits (that is, their remuneration at less than market rates) or subsidization of
central bank operations by the government (through bonds at above-market rates)
would also enhance the transparency of central bank accounts.
IV. Conclusions
This paper proposed a simple methodology to assess the need for central bank capital, based on a forward-looking projection of profits, that is, on expected net worth.
It suggested some analytically relevant, central bank–specific accounting concepts
that could usefully be reported by central banks. In particular, it proposed a concept
of structural central bank profits, net of temporary valuation gains and losses, as a
less volatile and potentially more revealing alternative for economic analysis than
conventional profits. It also derived a concept of core capital as the minimum capital needed by the central bank to support a credible inflation target. Core capital was
shown to be a simple function of the international reserves held in excess of currency; the central bank’s operating expenditures; the interest rate premium on central bank debt; the targeted inflation rate; and the projected rates of growth of
currency, international reserves, and operating expenditures. Core profits and core
inflation were defined, respectively, as the profits a central bank would obtain, and
the minimum rate of inflation it would need to target, in the absence of capital.
The methodology was illustrated with the detailed accounts of three loss-making
central banks and the average excess international reserves and operating expenditures for a broad sample of central banks. The country averages suggest that core
capital is likely to be positive in many of the low- and middle-income countries.
Some of the specific country examples reviewed in this paper confirmed that a
substantial capitalization was needed to allow the central bank to credibly target a
low rate of inflation. In other cases, however, the need for (and extent of) core capital was less clear-cut and very much dependent on the expected growth rate of
international reserves.

24 The suggestion is to complement (certainly not replace) conventional, fair value–based measures of
profits, which clearly should continue to constitute the primary source of accounting information.
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Because capitalizations aimed at building up a positive core capital amount
to fiscalizing future central bank expenditures, they are likely to trigger lengthy
debates among the monetary authorities, the fiscal authorities, and the legislature
as to what constitute socially desirable levels of spending on monetary and financial stability services. The paper argued that such debates are largely unavoidable
and should help approximate central bank expenditures to their socially optimal
levels. In cases where negotiations stall, central banks may have to optimize under

Appendix I
Table A.1. List of Countries by Income Level1
High-Income

Middle-Income

Low-Income

Luxembourg
Norway
Switzerland
Denmark
Ireland
United States
Iceland
Japan
Sweden
Netherlands
Austria
Finland
United Kingdom
Belgium
Germany
France
Canada
Qatar
Italy
Australia
Singapore
Spain
United Arab Emirates
New Zealand
Israel
Bahamas, The
Kuwait
Cyprus
Greece
Portugal
Slovenia
Korea, Rep. of
Bahrain
Malta

Saudi Arabia
Barbados
Oman
Czech Republic
Hungary
Estonia
Croatia
Slovak Republic
Lithuania
Poland
Lebanon
Latvia
Botswana
Chile
Costa Rica
Mauritius
Belize
Uruguay
Turkey
South Africa
Argentina
Russia
Jamaica
Brazil
Romania
Bulgaria
Tunisia
Macedonia, FYR
Thailand
Fiji
Peru

Belarus
Guatemala
Bosnia
Jordan
Colombia
Kazakhstan
Bolivia
Ukraine
Paraguay
Honduras
Indonesia
Azerbaijan
Georgia
Nicaragua
Armenia
India
Moldova
Pakistan
Mongolia
Haiti
Kenya
Nigeria
Bangladesh
Kyrgyz Republic
Madagascar
Tanzania
Mozambique
Sierra Leone

1Ranked

by level of GDP per capita.
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constraints and target a rate of inflation that is consistent with their desired delivery of macrofinancial stability services.
REFERENCES
Aizenman, Joshua, and Nancy Marion, 2002, “The High Demand for International Reserves
in the Far East: What Is Going On?” NBER Working Paper No. 9266 (Cambridge,
Massachusetts: National Bureau for Economic Research).
Almeida, Alvaro, Maxwell J. Fry, and Charles A. E. Goodhart, 1996, Central Banking in
Developing Countries: Objectives, Activities, and Independence (New York and Oxford:
Routledge).
Blejer, Mario I., and Liliana Schumacher, 1998, “Central Bank Vulnerability and the Credibility
of Commitments: A Value-At-Risk Approach to Currency Crises,” IMF Working Paper 98/65
(Washington: International Monetary Fund).
Ernhagen, Tomas, Magnus Versterlund, and Staffan Viotti, 2002, “Central Banks’ Equity Needs,”
Bank of Sweden Economic Review, Vol. 2, pp. 5–18.
Flood, Robert, and Nancy Marion, 2002, “Holding International Reserves in an Era of High
Capital Mobility,” IMF Working Paper 02/62 (Washington: International Monetary Fund).
Garcia, P., and Claudio Soto, 2004, “Large Hoarding of International Reserves: Are They Worth
It?” Central Bank of Chile Working Paper No. 299 (Santiago: Central Bank of Chile).
Hawkins, James, 2004, “Central Bank Balance Sheets and Fiscal Operations,” BIS Papers No. 20
(Basel: Bank for International Settlements).
Mackenzie, G. A., and Peter Stella, 1996, Quasi-Fiscal Operations of Public Financial Institutions,
IMF Occasional Paper No. 142 (Washington: International Monetary Fund).
Martinez-Resano, J. Ramon, 2004, “Central Bank Financial Independence,” Documento Ocasional
0401 (Madrid: Bank of Spain).
Stella, Peter, 1997, “Do Central Banks Need Capital?” IMF Working Paper 97/83 (Washington:
International Monetary Fund).
———, 2002, “Central Bank Financial Strength, Transparency, and Policy Credibility,” IMF
Working Paper 02/137 (Washington: International Monetary Fund).
Sullivan, Kenneth Roy, 2003, “Profits, Dividends and Capital,” in Accounting Standards for
Central Banks, ed. by Neil Courtis and Benedict Mander (London: Central Banking Publications, Ltd.).
Ueda, Kazuo, 2003, “The Role of Capital for Central Banks” (unpublished; Tokyo: Bank of Japan).
Based on a speech given by Kazuo Ueda at the Fall Meeting of the Japan Society of
Monetary Economics, October. Available via the Internet: www.boj.or.jp/en/press/04/
ko0402b.htm.
Wijnholds, Onno de Beaufort, and Arend Kapteyn, 2001, “Reserve Adequacy in Emerging
Market Economies,” IMF Working Paper 01/143 (Washington: International Monetary Fund).

310

©International Monetary Fund. Not for Redistribution

IMF Staff Papers
Vol. 52, Number 2
© 2005 International Monetary Fund

Is the Bank of Japan’s Financial Structure
an Obstacle to Policy?
THOMAS F. CARGILL*
Central bank capital and accounting measures of capital adequacy potentially
constrain central bank policy outcomes. Historical and institutional factors
explain why central banks are organized as public corporations; however, capital
structure design provides little predictive insight into policy outcomes. In fact,
focusing on accounting measures of capital adequacy and similar performance
indicators potentially interferes with monetary policy, especially in extraordinary
economic circumstances such as deflation. The Bank of Japan, like the Federal
Reserve in the 1930s, has overemphasized accounting measures of central bank
performance at the cost of nonoptimal policy outcomes. [JEL E58, E31, E63]

D

uring the past decade, the financial strength and capital policy of all G-3 central banks—the European Central Bank, Federal Reserve, and Bank of
Japan—have been reviewed and discussed. In only the last case, however, has it been
suggested that the financial risks facing the central bank might justify or necessitate
a material modification to the stance of monetary policy. What has made the Bank of
Japan special? Clearly, in its fight against deflation, the Bank of Japan has been forced
to take what might be termed a highly leveraged position in the domestic financial
market and hence has taken on considerable risk. In addition, the financial environment that would attend a successful exit from deflation—higher nominal interest
rates—would have a clear negative impact on a significant holder of Japanese nonindexed debt such as the Bank of Japan; that is, the financial risks are nonsymmetric,
*Thomas F. Cargill is professor of economics, University of Nevada, Reno. He expresses appreciation
to Peter Stella, anonymous reviewers of the paper, and the Bank of Japan’s Institute for Monetary and
Economic Studies for providing data and general information. None of the above are responsible for any
errors or opinions expressed in this paper.

311

©International Monetary Fund. Not for Redistribution

Thomas F. Cargill

and the realization of the financially damaging state is consistent with central bank
policy “success.” Lastly, the Bank of Japan capital policy gives the impression—
mistaken in our view—that the Bank’s financial strength could be completely
exhausted by a normal change in the macroeconomic environment.
This paper examines these issues in light of the problems associated with confusing the conventional term “central bank capital” with the more meaningful and
broader concept of financial strength, which, as argued elsewhere in this issue of
IMF Staff Papers, relates to the central bank’s overall financial capacity to achieve its
policy target and is not merely a balance sheet concept. Furthermore, a review of
Bank of Japan policy outcomes shows that neither conventional measures of institutional independence nor financial independence may be good predictors of policy
outcomes. Indeed, focusing on narrow accounting measures of capital adequacy and
formal rules of legal independence may divert the central bank and the government
from dealing with serious macroeconomic problems.
These issues have been on the mind of the Bank of Japan in recent years.
Governor Masaru Hayami, who retired March 19, 2003, current Governor Toshihiko
Fukui, and Kazuo Ueda, former member of the Policy Board, have all publicly
expressed concern over Bank of Japan capital and its relationship to central bank
credibility.1 This concern is likely to intensify following the release of the Bank of
Japan’s financial statements for FY 2003 (April 1, 2003, to March 31, 2004), which
revealed the first operating loss since 1972, 22.3 billion yen. Although the operating
loss is not as dramatic as it first appears, because the Bank was able to transfer 47.2
billion yen to the government after paying dividends and adding to reserves, the loss,
combined with a decline in the Bank of Japan’s measure of capital adequacy compared with FY 2002, will stimulate further discussion of the relationship between the
Bank’s financial strength and its ability to maintain price stability. The operating loss
may have been a one-time event, however. The Bank of Japan most recently reported
a positive operating income of 507.4 billion yen for FY 2004. Irrespective of the
most recent financial performance of the Bank of Japan, the recovery of the Japanese
economy starting in 2003, the deceleration of the CPI deflation rate, and the decline
in the output gap will further intensify concern as Japan’s recovery continues and
increasing interest rates reduce the market value of Japan Government Bonds
(JGBs) held by the Bank of Japan.2 The recovery, however, slowed in mid-2004, and
it is not clear whether the Bank of Japan will have to deal with a stagnant or an
expanding economy in the future.
This paper focuses on Bank of Japan capital, financial strength, and policy outcomes from several perspectives. Section I reviews postwar Bank of Japan policy
bifurcating the postwar period into “high” and “low” periods in terms of policy outcomes and the enhanced legal independence provided to the Bank of Japan effective
April 1, 1998. The objective is to place the current discussion in historical context
and highlight the lack of correspondence between conventional measures of independence and policy outcomes. Section II differentiates between capital and central
1 See

Fukui (2003), Pilling (2003), and Ueda (2004).
interest in this issue and its applicability to the Bank of Japan has also risen lately. See
Jeanne and Svensson (2004).
2 Academic
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bank financial strength, suggests reasons why central banks possess a capital structure, and discusses the relationship between capital structure and central bank independence. The institutional evolution of the Bank of Japan’s capital account is
reviewed in Section III, emphasizing the point that the Bank’s recent institutional
redesign has elevated the Bank of Japan’s concern over capital adequacy. Section IV
reviews measures of Bank of Japan capital adequacy, the performance of capital adequacy measures in the 1990s, and the specific concerns raised by the Bank of Japan
over its capital structure. This section argues that the Bank of Japan’s capital adequacy measure and policy bear little relationship to the risk exposure to the Bank of
Japan’s financial strength; that is, the Bank’s focus on capital has diverted central
bank policy from the ultimate goal of price stability. Both the Bank of Japan and the
Ministry of Finance would appear to bear responsibility for this problem. Section V
draws parallels between the Federal Reserve in the 1930s and the Bank of Japan, and
suggests that both central banks focused too much on institutional independence and
accounting measures of balance sheet performance. The costs of deflation are so
serious that they require central banks to take exceptional balance sheet risks as well
as depart from formal independence from the Ministry of Finance. There exist
straightforward methods to ensure the central bank is well capitalized, and adherence to the concept of central bank independence should not interfere with these
policies.
I. Policy Outcomes and Institutional Design
of the Bank of Japan in the Postwar Period
This section provides historical perspective on Bank of Japan policy in the postwar
period bifurcated into high- and low-point periods. These periods correspond to different institutional designs of the Bank of Japan, with the high point associated with
a legally dependent structure and the low point associated with legal independence.
The high point of central bank policy covers the period from 1950, when reindustrialization accelerated in response to the start of the Korean War, through May 1989,
when the Bank of Japan raised the discount rate, and equity and land asset prices
subsequently collapsed. During that period the Bank of Japan achieved a moderate to low inflation rate, accommodated sustained real GDP growth, avoided the
inflation-disinflation-recession sequence of the early 1980s in response to the second set of oil price shocks, and maintained financial stability. This is an impressive
policy record, considering the structural changes and internationalization of the
Japanese economy that became increasingly important after 1975. The only meaningful exception to this record was a short, but turbulent, period in the early 1970s,
as Japan adjusted to a maturing of the reindustrialization process and breakup of the
BrettonWoods fixed exchange rate system.
Many researchers by the late 1980s concluded the Bank of Japan was one of the
most credible central banks in terms of commitment to price stability and policy outcomes (for example, Hutchison and Judd, 1989). This performance was achieved
against the backdrop of Bank of Japan’s legal status, which remained largely
unchanged since its establishment in 1882. On legal grounds, the Bank of Japan
was rated as one of the most dependent central banks in the world (for example,
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Cukierman, Webb, and Neyapti, 1992). Its price stability record therefore is evidence counter to the widely accepted view (for example, Alesina and Summers,
1993) that the more legally independent the central bank, the lower the inflation
rate is likely to be.3
The low point of central bank policy commenced with the Bank of Japan’s
decision in May 1989 to raise the discount rate and burst the asset price bubble, and
continued through 2004. The Bank of Japan increased the discount rate in several
steps from a historical low of 2.5 percent to 6.0 percent in the first part of 1991. In
hindsight, the sharp restrictive policy was an overreaction to the monetary accommodation of asset inflation in the second half of the 1980s. A sharp recession and
declining asset prices prompted the Bank of Japan to shift toward ease in 1991, and
by early 1995, the call rate and discount rate declined to 0.05 and 0.5 percent,
respectively. The Bank of Japan continued to lower the discount and call rate until
the first “zero interest rate” policy was adopted in February 1999 and ended in July
2000. The Bank raised the call rate to 0.25 in August 2000, although the discount
rate was left unchanged at 0.5 percent. The Bank of Japan returned to a zero interest rate policy in late 2000 and shifted to a quantitative easing policy in March 2001
in response to a decline in the economy and the need to adopt a different operating
framework in the context of essentially zero short-term interest rates.
The quantitative policy targets the Bank of Japan’s current account balance or
reserves of depository institutions. The current account balance target has been successively increased from around 5 trillion yen in March 2001 to 30–35 trillion yen
as of May 2004. Required reserves have averaged around 5 trillion yen, indicating a
significant increase in excess reserves held by the banking system since March 2001.
The quantitative targets have been achieved primarily by purchases of JGBs.
Despite the shift toward ease in 1991, the Bank of Japan has failed to achieve
price stability. Japan experienced disinflation from an already low inflation rate in
the 1980s and, after 1994, deflation. While inflation rates decline worldwide, Japan
represents one of the few economies and the only industrial economy where deflation has persisted for almost a decade, rekindling memories of the 1930s. China until
recently is a notable example of deflation; however, China’s short period of deflation differs significantly from deflation in Japan (Cargill and Parker, 2004).
Critics of Bank of Japan policy argue that it has for all practical purposes been
insufficiently expansionary since the early 1990s, especially after 1994 (for example, Hetzel, 2003; and McCallum, 2003), and recommend more aggressive purchases of JGBs (Bernanke, 2003). Some suggested this can be accomplished within
the current institutional design, while others have recommended that the Bank of
Japan adopt a formal inflation or price-level target framework.
In contrast, the Bank argued against more expansionary policy, because the
monetary base channel has been constrained by structural problems in the banking
system, high credit risk in the real sector, and until very recently, a large nonperforming loan problem. Aggressive purchases of JGBs were seen to risk weakening fiscal discipline in the context of an already large central government deficit
3 The view that formal independence generates better policy outcomes has been challenged in Cargill
(1995), Fujiki (1996), and Posen (1996).
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and a high ratio of JGBs to GDP of around 150 percent. Furthermore, aggressive
purchases of JGBs combined with higher interest rates projected as the economy
recovers were seen as exposing the Bank’s balance sheet to interest rate risk, reducing the Bank’s capital, and jeopardizing credibility.
Fujiki, Okina, and Shiratsuka succinctly summarized the Bank’s view in early
2001:
. . . further monetary easing beyond the zero interest rate policy, most
typified by the outright purchase of long-term government bonds, should
be viewed as a bet which we would only be forced to explore in the event
the Japanese economy stands on the brink of serious deflation . . . during
the course of prolonged economic stagnation, it is becoming clearer in
Japan that monetary policy is neither a cure-all for an economic slump
nor a substitute for policy measures directed at latent structural problems
on the supply side (Fujiki, Okina, and Shiratsuka, 2001, pp. 124–5).

Despite this position, the Bank of Japan significantly increased the targeted current account balance from around 5 trillion yen to 10–15 trillion yen by late 2002
consistent with increasing pressure from Prime Minister Koizumi and the Diet over
the continuing price declines. The PM made public statements about the need to
have a “deflation fighter” replace the retiring Governor Hayami in March 2003, and
some members of the Diet suggested the independence given the Bank of Japan in
1998 be restrained by an inflation target framework. The Bank of Japan subsequently moved toward further ease in late 2002 and continued under Governor Fukui
after his appointment March 2003. The policy appeared to have contributed to a
more optimistic outlook for the Japanese economy. The economy expanded in 2003
through the first quarter of 2004, but declined slightly in the second and third quarters and raised concerns about the sustainability of the recovery. However, the Bank
of Japan (Bank of Japan, 2005) continues to project an improving economy in FY
2005 and FY 2006 with a return to positive price increases in FY 2006.
The shift in policy has been accomplished by an increase in Bank of Japan’s balance sheet, with the increase in the asset portfolio of JGBs representing the most significant development.4 At the end of 2000, JGBs represented 26 percent of assets,
but by the end of 2003, JGBs represented 49 percent of assets, and open market purchases of JGBs dominated increases in the monetary base.
Taking a broad view of the postwar record of Bank of Japan policy, one could
argue that it contradicts much of the conventional wisdom about central bank institutional design. The high point of policy outcomes was achieved in the context of a
legally dependent central bank, while the low period persisted despite a significant
increase in the legal independence of the Bank of Japan effective April 1, 1998. The
irony is that greater independence has been associated with disinflation, deflation,
and growing criticism of Bank of Japan policy both inside and outside of Japan. This
suggests two considerations regarding the debate over capital structure, financial
strength, and central bank credibility. First, measures of “legal” central bank independence provide misleading predictors of Bank of Japan policy outcomes in the
4 The Bank of Japan has also engaged in aggressive foreign exchange intervention to limit yen appreciation both as a fiscal agent for the Ministry of Finance and for its own account.
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postwar period, and likewise, accounting measures of capital adequacy may be misleading predictors of central bank financial independence and ability to achieve
policy goals. Second, the manner in which the Bank of Japan achieved enhanced
legal independence and the public-choice aspects of legal independence may provide insight into the current debate about the Bank of Japan’s financial strength and
suggest solutions to the Bank’s concerns.
The institutional redesign in 1998 is often rationalized as necessary to free the
Bank of Japan from the vestiges of the wartime concerns reflected in the 1942 Bank
of Japan Law (Suzuki, 1989), to give the Bank of Japan the ability to achieve new
objectives, and/or to provide the Bank of Japan with the ability to better achieve
existing objectives. Each of these considerations, however, appears to have been
overstated.
Under the 1942 law, the Bank was required to conduct policy so “. . . that the
general economic activities of the nation might adequately be enhanced” (Article 1).
Articles 2, 25, 42, and 43 of the law highlight the role of monetary policy in achieving the national objectives and the institutional dependence of the Bank of Japan on
the Ministry of Finance and other parts of the government.
Article 1: “The Bank of Japan has for its object the regulation of the currency, the control and facilitation of credit and finance, and the maintenance and fostering of the credit system, pursuant to the national policy, in
order that the general economic activities of the nation might adequately
be enhanced.”
Article 2: “The Bank of Japan shall be managed solely for achievement
of national aims.”
Article 25: “The Bank of Japan may, with the permission of the competent Minister, undertake such businesses as are necessary for the maintenance and fostering of the credit system.”
Article 42: “The Bank of Japan shall be under the supervision of the
competent Minister.”
Article 43: “The component Minister may, whenever deemed necessary for the attainment of the object of the Bank of Japan, order the
Bank to undertake any necessary business, or order alternations in the
By-laws as well as other necessary action.”

While the language of the 1942 law is consistent with the wartime view, it is
essential to note that key aspects of the 1882 and 1912 laws make clear that the position of the Bank of Japan in the financial system remained unchanged despite the
1942 revision. Indeed, a close comparison of the 1882 law and the wartime 1942
version reveals little difference in the expressed relationship between the Bank of
Japan and the government.5
The 1998 redesign of the Bank of Japan was not intended to provide it with new
objectives. Prior to 1971, maintaining the fixed exchange rate was the Bank’s primary
objective. With the unraveling of the fixed exchange rate standard after 1971, price
stability replaced the exchange rate as the primary policy goal.6 The 1998 redesign
merely codified and made more explicit what had been Bank standard policy
5 See

Cargill, Hutchison, and Ito (2001, p. 84).
Hutchison, and Ito (1997).

6 Cargill,
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goals. The 1997 law eliminated the generality and restricted monetary policy to two
objectives: “the pursuit of price stability, contributing to the sound development of
the national economy” (Article 2) and “maintenance of an orderly financial system”
(Article 1).
Likewise, the 1998 redesign was not intended to give the Bank enhanced ability to achieve its existing policy goals, that is, instrument independence. Indeed,
despite some criticism of Bank of Japan policy in the latter part of the 1980s,
there is little to suggest the 1998 redesign was motivated by past failures of central bank policy or a general consensus that independence would improve Bank of
Japan policy.7
While there was an underlying desire to remove the vestiges of the wartime legislation from the Bank of Japan and redesign it to be more in line with other central banks, independence was more an outcome of political developments that had
little to do with monetary policy outcomes. Cargill, Hutchison, and Ito (2001) argue
that independence came largely as the unintended result of a political process
involving the new Hashimoto government and the Ministry of Finance that was
designed to deflect attention from the failures of the Ministry in its handing of the
financial system problem and to demonstrate that the Hashimoto government was
implementing the objectives of the “Big Bang” financial liberalization announced
in November 1996.
Notwithstanding the manner in which it came about, the unexpected grant of
legal independence may have influenced the Bank of Japan’s behavior. It wanted to
ensure its independence was permanent, and, as a result, policy became overly conservative and the Bank became resistant to any outside recommendations, fearing
this would appear to compromise its autonomy. Cargill, Hutchison, and Ito (2001)
referred to this public-choice aspect of independence as an “independence trap.”
This, in turn, may have contributed to the Bank’s concern with the risks to its balance sheet and capital that were assumed since the start of quantitative targeting in
March 2001 and are discussed below.
II. Central Bank Institutional Design,
Capital Structure, and Financial Strength
Central bank capital structure and its relationship to central bank financial strength
have not received the level of attention devoted to other monetary policy topics; however, there is a small but growing literature on the subject emphasizing the relationship among central bank financial strength, measurement of financial strength, capital
structure, credibility, and policy instrument flexibility to pursue final policy targets.8
As discussed in Stella (in this volume), central bank capital cannot be equated with
financial strength, with the latter being not only more general but also policy depen7 Ueda (2000), however, has argued that had the Bank of Japan been more independent in the second
half of the 1980s, it would have resisted foreign exchange operations to limit yen appreciation and thus not
accommodated the run-up in asset prices. This is debatable and ignores that fact that the Bank and Ministry
of Finance both supported foreign exchange intervention to limit yen appreciation.
8 Recent discussions include Stella (1997, 2002, and 2003), Sims (2001), Courtis and Mander (2003),
Pringle (2003), and Jeanne and Svensson (2004).
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dent. Indeed, accounting measures of capital often have little or no relevance for
measuring the true financial capacity of a central bank to attain its policy target.
Capital structure defines the institutional organization of the central bank that
incorporates a country’s history, culture, and economic institutions and defines how
the accounting profits of the central bank are distributed. Central banks, in general,
generate revenues in excess of expenses because the marginal cost of funds used to
purchase interest-earning assets, such as government bonds and foreign exchange,
and to advance loans to depository institutions, is essentially zero. Hence, the only
essential requirement of the balance sheet is to allow the central bank sufficient revenue to cover operating expenses, to provide a reserve for fluctuations in revenue,
and to provide the central bank with asset-acquisition power that allows control over
high-powered money.
Despite the conceptual difference, most discussions of financial strength end up
focusing on capital structure. That has clearly become the case with the Bank of
Japan; however, focusing on specific measures of capital adequacy as a foundation
for credibility misses the more important relationship between the Bank of Japan’s
financial strength and its ability to achieve price stability.
In the abstract there is no inherent reason why a central bank is required to be
organized around a capital structure that serves only to define ownership status and
profit transfers to government. Even ownership status is not substantially defined by
capital structure; for example, despite the fact that private banks hold Federal
Reserve stock and individuals hold about 40 percent of Bank of Japan stock, neither
private banks in the United States nor individuals in Japan own the central bank in
any meaningful property-right sense.
However, central banks do require financial strength to achieve final policy targets. A central bank can conduct policy without capital; that is, capital as arbitrarily
defined by central bank accounting policy, since its control over financial regulatory
parameters, such as reserve requirements in a fractional reserve system allows the
central bank to influence reserves (central bank liabilities) by managing its assets. At
a practical or political level, however, central bank capital may become such a focal
point, and failure to distinguish between capital and financial strength could
adversely influence public confidence. The important point is that it is not capital or
capital structure alone that generates credibility but the ability to pursue final policy
targets with flexibility and financial strength.
The importance of monetary policy and price stability in the context of financial
liberalization reintroduced an old issue about the institutional design of central
banks. Many observers argued that formal independence from the government
would best ensure price stability. This argument received econometric support in the
form of two-variable regressions widely published in the 1990s that showed a significant inverse relationship between inflation and measures of central bank independence. Accepting independence as the appropriate institutional design to ensure
price stability led to concern about central bank credibility and transparency, and, in
this context, central bank financial strength and capital structure emerged as important considerations of modern central banking.
Debate over central bank policy in Japan in the late 1990s further highlighted
the issue of central bank capital because of the Bank of Japan’s reference to declines
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in capital adequacy as a constraint on more aggressive monetary ease. Large holdings of JGBs would reduce the Bank’s capital once interest rates began to increase
and, hence, limit its effectiveness in restraining inflation. As noted above, Bank of
Japan officials and research papers developed by the Bank’s Institute for Monetary
and Economic Studies frequently raised concerns about the Bank’s capital exposure
to credit risk should the Bank purchase nongovernment assets or to interest rate risk
should the Bank purchase large amounts of JGBs.
As noted, central banks do not need capital as frequently defined, but they do
need the financial strength to meet their policy commitments. In a fiat money system with a flexible exchange rate, a strong enough balance sheet is needed so that it
is not necessary to create money inconsistent with the given inflation target, which
is usually easy to achieve. Central banks evolved as monetary standards shifted from
commodity- to fiat-money–based systems in which depository institutions held a
fraction of their promises to pay in the form of reserves (high-powered money) controlled by the central bank. Institutionally, governments established central banks as
the monopoly supplier of reserves and imposed reserve requirements on private
depository institutions to create a demand for reserves. This system allowed the central bank to function as a lender of last resort and to control the total amount of credit
and money. Nothing is inherent in these functions that requires a central bank to
operate with capital or, if organized around a capital structure, to operate with some
specific level of an accounting measure of capital adequacy. The monetization of
assets, whether loans to depository institutions or purchases of government or private debt, does not require a positive level of capital.
Central banks are established as public corporations with a capital structure for
three reasons. First, historically, central banks frequently evolved from private bank
and/or clearinghouse institutions for which a strong capital base was necessary to
be credible issuers of promises to pay. The Bank of England, to take one example,
evolved from a private bank, and the structure of the Federal Reserve was based
partly on private institutions. The evolution of central bank institutions tended to
mirror the balance sheet structure of their private counterparts. Since the first central
banks were organized around a capital structure, it was natural for subsequent central banks to be designed in a similar way. At the start of industrialization in the
1870s, Japan sent representatives to other countries to study economic and financial
institutions, and, as a result, several important Japanese financial institutions, such
as the Bank of Japan, were modeled after those found elsewhere. Second, financial
resources were provided to central banks to cover startup costs and to institutionalize
a functional separation between the central bank and the government—organizing
the central bank around a capital structure was an easy way to accomplish this objective. The capital structure defined ownership and how profit would be transferred
from the central bank to the government budget. This separation was enhanced when
the central bank’s stock was held partly (Bank of Japan) or completely (Federal
Reserve) by the public; however, central bank stock did not confer the usual benefits of equity ownership that it did in the private sector.9 Third, central banks need to
9 In

addition to Japan and the United States, the central banks of Austria, Belgium, Greece, Italy, the
Netherlands, Pakistan, South Africa, and Switzerland still have private shareholders (Lybek and Morris,
2004).

319

©International Monetary Fund. Not for Redistribution

Thomas F. Cargill

earn a net income to finance operations and build up a surplus to cover those periods when future operations might incur loses. A separate budget for the central
bank institutionalizes separation from government, and capital provides the repository for a portion of net income to allow the central bank flexibility in periods of
low revenue.
There is no inherent relationship between the capital structure of the central
bank and the formal or even informal relationship to the government. Various capital structures are consistent with legally dependent or independent central banks.
The Bank of Japan’s capital structure has remained constant in the postwar period,
yet the Bank significantly changed its legal standing vis-à-vis the government in
1998. The capital structure of the Federal Reserve has remained constant in the
postwar period, yet the Federal Reserve has experienced subtle changes in legal
independence such as the Concurrent Resolution 133 in 1975 and the HumphreyHawkins Act of 1978.
III. Development of Bank of Japan Capital Structure
The Bank of Japan was established in 1882 in response to the mandate of the 1868
Meiji Restoration policy to support industrialization in general and, in particular,
to correct the failures of the national banking system that had been established in
1872 (based on the U.S. national banking system). Japan’s national banking system generated an unstable and inflationary banknote circulation, and in 1882 the
Bank of Japan was designed as the only institution permitted to issue banknotes
and established the central bank as a public corporation for a 30-year period with
capital of 10 million yen, divided into fifty-thousand shares of 200 yen each.10 The
Bank of Japan commenced operations in October 1882. The capital base was
increased to 20 and 30 million yen in 1887 and 1895, respectively. Bank of Japan
shares could be held by Japanese subjects with permission from the Minister of
Finance with the provision that the government could purchase up to 50 percent of
the outstanding shares. Shares could be exchanged with permission by the Bank
of Japan; hence, the law permitted a market in Bank of Japan shares to exist. Net
profits were to be distributed to shareholders in the form of dividends, distributed
to a reserve fund to “make good any loss of capital,” or distributed as bonuses and
allowances to Bank offices. The 1910 Bank of Japan Law permitted the Bank to
operate for another 30-year period commencing in 1912 and doubled the Bank’s
capital to 60 million yen.
The 1942 law raised the Bank’s capital to the current level of 100 million yen, of
which the government as the majority shareholder subscribed to 55 million yen. Net
profit was distributed three ways: dividends to shareholders of no more than 5 percent, to a standing reserve account or new reserve accounts as required by special
circumstances, and as a payment to the government.
The end of the war brought about major changes in Japan’s economic and political institutions; however, the Allied Occupation did not reorganize the Bank of
Japan, as it did the Bundesbank in Germany, and the Bank continued to operate
10 The

yen at the time was equivalent to approximately 1.5 grams of gold.
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under the 1942 law until April 1, 1998, although some institutional changes did occur.
First, in 1949, the Policy Board, consisting of five voting and two nonvoting members, was created to formulate monetary policy. Second, Bank of Japan subscription
certificates (stock) were listed on the Tokyo, Osaka, and Nagoya stock exchanges.
The Policy Board remained an official part of the Bank of Japan prior to the 1997
law; however, it did not play a meaningful role in the formulation of monetary policy. Bank of Japan stock was delisted from the three stock exchanges in 1960; however, trading then shifted to the over-the-counter markets in Tokyo, Osaka, and
Nagoya.
The June 1997 Bank of Japan Law represented a major institutional redesign of
the Bank. The most important changes consisted of a narrower set of policy targets
(price stability and contributing to financial stability), enhanced formal independence, reestablishment of the primacy of the Policy Board, and transparency in
policymaking and execution. The 1997 law did not, however, change the capital
provisions of the 1942 law to any meaningful degree.
The current distribution of Bank of Japan stock is illustrated in Table 1. The fact
that 38.6 percent of stock is held by individuals renders the Bank of Japan unusual
among central banks. The ownership of central banks is generally limited to government or some narrow range of private entities such as the member banks of the
Federal Reserve System in the United States. Even more noteworthy is the fact that
Bank of Japan stock is traded in a private market.
The behavior of Bank of Japan daily stock prices from March 3, 1988, to May
12, 2005, is illustrated in Figure 1. Not surprisingly, the price of Bank of Japan stock
has no meaningful implications for either its financial strength or public confidence
in the Bank of Japan. Bank of Japan stock is regarded as an “art” or “curiosity” asset
rather than a market-traded financial asset reflecting expected cash flows; for example, it is common practice for retiring Bank of Japan officials to receive a share of
Bank of Japan stock as a gift. Its price behavior is thus likely to reflect the performance of the general economy, especially land and equity prices. Bank of Japan

Table 1. Ownership Distribution of Bank of Japan Stock, March 2003
Millions of Yen
Government
Private sector
Individuals
Financial institutions
Public organizations
Securities companies
Other Japanese firms
Foreign firms
Total

55,045
44,954
38,601
2,937
291
142
2,951
30
100,000

Percent
55.0
45.0
38.6
2.9
0.3
0.1
3.0
0.0
100.0

Source: Bank of Japan (2003, p. 80).
Note: Percentage values may not add up due to rounding.
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Figure 1. Daily Market Price of Bank of Japan Stock,
March 3, 1988, to May 12, 2005
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stock rose significantly during the run-up of asset prices in the late 1980s and fell
during the 1990s as income and financial wealth fell. As of late 2003, land and
equity prices had declined about 60 and 75 percent, respectively, from their highs in
late 1989. Bank of Japan stock declined about 90 percent as of 2002 but has leveled
off since that point.
IV. Capital Structure and Bank of Japan Policy
The Bank of Japan has in recent years expressed concern about its capital position
and argues that its capital structure is exposed to interest rate and credit risk. Interest
rate risk is the result of large holdings of JGBs purchased in a low-interest-rate environment and credit risk is the result of advances to troubled financial institutions and
the Deposit Insurance Corporation. The Bank of Japan is also subject to exchange
rate risk because of foreign exchange intervention; however, this type of risk is seldom emphasized.
There are three components to understanding the Bank of Japan’s concern with
capital: (i) measurement of capital adequacy, (ii) trends in measures of capital adequacy, and (iii) exposure to risk resulting from large JGB holdings.
Central bank capital as the difference between assets and noncapital liabilities is
more difficult to measure from an economic perspective than capital for private
enterprises and as such may understate or overstate the financial strength of the central bank. Central banks have large potential off–balance sheet assets and liabilities
not typical of private enterprises that render any measure of capital adequacy at a
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point in time difficult to interpret. Central banks can benefit from future seigniorage
and inflation tax revenue, and central bank responsibility for limiting systemic risk
means that large liabilities in the future may need to be assumed to bail out troubled
financial institutions and limit contagion. This point should caution one from placing any confidence in an accounting measure of capital as a measure of financial
strength. More fundamentally, the value of central bank assets and liabilities is a
function of the policy regime and objective.
The discussion above points to the difficulty one would have in offering international comparisons of central bank capital adequacy. Unlike the Basel Accord,
which lays out common principles for determining commercial bank capital adequacy, central banks exhibit a wide variety of approaches to measuring their capital
as well as the risks to which they are exposed, and, indeed, in a number of cases one
might suggest that there is no established capital policy at all.
Until recently, the Bank of Japan, along with most other G-7 central banks, paid
little attention to the capital account, nor did they set capital based on the risks to
which they have been exposed. Prior to 1998, the Bank of Japan did not highlight
the capital account nor publish a capital adequacy ratio, at least in the reports available in English. After April 1, 1998, the Bank of Japan introduced more detailed
financial statement information consistent with its enhanced independence and transparency, which greatly improved analysts’ ability to assess its financial strength. As
part of this effort, the Bank commenced publishing a capital adequacy ratio defined
as follows:
Capital Adeq Ratio = [Capital account ( Bank of Japan paid-in stock plus legal reserves )
+ several reserve accounts] / average of Bank
k of Japan notes outstanding.

Expressing capital adequacy in terms of banknotes reflects the long-standing
Bank of Japan focus on regulating and maintaining public confidence in banknote
circulation, which represents a large part of the money supply, given the low utilization of transactions accounts by the public. The successive increases in capital in
1910 and 1942 can be attributed to the desire to maintain public confidence in Bank
of Japan notes, especially given the negative experience the Japanese public had with
private banknotes in their first encounter with modern financial institutions. As noted
above, the 1882 Bank of Japan was specifically established as the monopoly issuer
of banknotes to replace the national bank system, which had been modeled on the
flawed U.S. national banking system.11
Three considerations explain the Bank of Japan’s new emphasis on capital and
capital adequacy. First, the 1882, 1910, and 1942 Bank of Japan Laws established a
close relationship between the Bank and the Ministry of Finance. In this context, the
Ministry of Finance was responsible for overseeing the Bank of Japan’s operations
11 Remarkably, Japan took only seven years to realize that the national banking system was a failure,
while the United States took almost half a century to replace the national banking system with a central
bank–issued currency. For an interesting account of the Japanese experience with banknotes during that
period see Boling (1996).
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and, by implication, was responsible for ensuring the Bank’s financial strength. The
post-1998 Bank of Japan could no longer rely on a close relationship with the
Ministry and in the context of more formal operational and goal independence needed
to devote more attention to its financial strength and financial independence. Second,
the 1997 Bank of Japan Law required the Bank to be more transparent to the government (reporting to the Diet) and the public (Policy Board reports) in line with the
more general emphasis on transparency in the financial system. Developing a measure of capital adequacy, reporting the measure, and commenting on the measure
was consistent with the new emphasis on transparency in the Japanese financial system. Third, the percentage of Bank of Japan assets allocated to JGBs increased significantly in the 1990s at a time of low nominal interest rates exposing the Bank of
Japan to interest rate risk. Combined with expanded loans to the Deposit Insurance
Corporation and increasing concern that more bailouts of troubled financial institutions would be required, the Bank focused more closely on its capital position
than in the past.
Figure 2 presents the Bank of Japan’s measure of capital adequacy on a biannual basis (September and March) from September 1970 to March 2004. There is
a notable decline in the ratio in the early 1970s as the Bank of Japan significantly
expanded the money supply to sustain high rates of economic growth and limit yen
appreciation. The capital base declined because of large exchange rate losses on dollars as the yen appreciated after 1971. The most relevant starting point is 1975 when
the Bank of Japan adopted price stability as the final policy target and had achieved
considerable success in bring the inflation rate down from the highs of the early
1970s. The ratio averaged 9.40 for the period from September 1975 to March 2004,

Figure 2. September and March Values of Bank of Japan Measure
of Capital Adequacy, September 1970 to March 2004
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Figure 3. Bank of Japan Capital/Asset Percentage, FY 1990 to FY 2002
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9.41 for the period from September 1975 to March 1989, and 9.45 for the period
from September 1990 to March 2004. Thus, over the period from 1975 to 2004, the
adequacy ratio has been fairly constant at about 9.4; however, in the most recent
period, the ratio has declined. The ratio averaged 8.44 from March 1999 to March
2004, which corresponds more or less to the period of “zero interest rate” policy.
While the ratio has declined in the most recent period, it should be noted that the
ratio had also declined three times in the past (early 1970s, late 1970s, and late 1980s)
and yet quickly returned to the long-term average of 9.4.
As noted above, meaningful cross-country measures for capital adequacy are
not available. Stella (2003) presents what data are widely available for the distribution of capital and ratios of other items net (OIN) to assets based on 2002 data
reported by 157 monetary authorities in the IMF’s International Financial Statistics
(IFS).12 Although a small number of monetary authorities operate with negative
capital-asset ratios, most range from a few percentage points to up to 20 percent. A
little over 10 percent of the monetary authorities operated with capital-asset ratios
greater than 20 percent. Figure 3 illustrates the capital-to-asset ratio for the Bank of
Japan (as defined by the Bank) for FY 1990 (ending March 1991) to 2002 (ending
March 2003) and illustrates a downward trend in the 1990s. According to this measure, the Bank of Japan ranks at the lower end of central bank capital-asset ratios
provided in IFS. Figure 4 illustrates the Bank of Japan’s OIN-asset ratio (available
from IFS), where the trend improvement beginning in 2001 is evident.
12 Other items net, the residual from all identified assets and all identified liabilities, was examined in
light of the fact that not all central banks report capital as a separate IFS line item and that national
accounting conventions could lead to hidden losses or reserves being classified as OIN.
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Figure 4. Bank of Japan Other Items Net (ION)/Asset Percentage,
CY 1992 to CY 2002
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While recent trends have not been overly troublesome, the Bank of Japan has
been increasingly concerned about possible future developments, in particular the
potential for a sudden decline in capital adequacy in the event nominal interest
rates increase. Fujiki, Okina, and Shiratsuka (2001) provide the most comprehensive technical analysis of the Bank’s position on the issue of capital loss exposure
to purchases of long-term government bonds. They estimate the capital loss the
Bank of Japan could experience if it conducted additional outright purchases of
government bonds in the range of 60–70 trillion (which is close to the increase in
JGBs from 2002 to 2003) and subsequently was required to sell them to restrain
inflation and thus realize the capital loss. The magnitude of the capital loss depends
on two elements: the increase in the nominal interest rate and the timing—when
the Bank of Japan would be required to absorb the monetary base as the economy
recovered. The size of the interest rate increase has an asymmetrical effect on
the Bank’s financial statement. The increase in interest rates both lowers the
value of government bonds and increases the Bank of Japan’s revenue from
loans and discounts.
If the large-scale purchase of government bonds is accompanied by a small
increase in interest rates and the Bank sells the bonds within a few years, the markto-market capital loss is estimated to be 2.4 trillion yen, although some of this loss
would be offset by higher revenue because of higher short-term interest rates. If
interest rates increase to the 5 percent range, the capital loss increases to 12 trillion
yen. The projected range of capital loss is thus large, although it is less than 10 percent of total assets as of March 31, 2005.
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V. Validity of the Concern over Capital Loss
The Bank of Japan will realize a capital loss on its large holdings of JGBs even
with modest increases in long-term interest rates only if required to sell JGBs in
the future. How empirically valid is this concern? In discussing this issue, Ueda
(2004, p. 6) states, “It should be noted that the Bank [of Japan] has not sold any
JGBs outright to the market in the past 30 years.” Furthermore, in the last halfcentury, Bank of Japan reserve money liabilities have fallen only twice: in 1992,
after which they grew beyond the 1991 level by 1993; and in 2000, following a
39 percent increase associated with Y2K concerns. Hence, it is difficult to argue that
the financial strength of the Bank of Japan has been compromised or that the Bank
of Japan is likely to lose its ability to credibly commit to price stability as a result
of operational losses. The irony here, of course, is that in the current policy environment the Bank of Japan is trying to defeat deflationary expectations; hence, a
weak balance sheet—implying a need for future money creation—could add to its
credibility. Nonetheless, in spite of the current environment, some of the institutional issues raised by the Bank of Japan are valid, and there are indeed risks to
the Bank’s balance sheet that may require cooperation between the Bank of Japan
and the Ministry of Finance in the future.
The first and perhaps most important point to recognize, however, is that the
Bank of Japan’s current measure of capital adequacy has little bearing on its
financial strength, and concern with its capital narrowly defined has heretofore
deflected attention from the real issues and impeded developing solutions to
reverse deflation. Bank of Japan capital adequacy, as defined above, is expressed
as a ratio to Bank of Japan notes in circulation, which under a fiat money system
has little effect on the Bank of Japan’s ability to conduct policy. It is difficult to
see how fluctuations in this specific measure of capital adequacy could have any
meaningful effect on central bank financial strength, interest rate risk, credit risk,
or exchange rate risk. Institutions operate with inertia, and the Bank’s concern
with this type of measure of capital adequacy can be explained only from the historical role of Bank of Japan notes in replacing national banknotes in the latter part
of the nineteenth century and the need to provide some degree of public confidence in the new currency. Alternative measures of capital adequacy—particularly
with a forward-looking dimension—would provide a more suitable background
for a discussion of the fundamental issues such as that found in Ueda (2004).
Second, and on a more general level, the Bank of Japan is not a corporation in
the private market sense and cannot go bankrupt any more than government can
default on general debt in normal and even extra-normal times. The institutional
arrangement of the central bank is merely a means to achieve price stability and
limit systemic risk. It is more than clear that the Bank of Japan could absorb a
mark-to-market loss and continue to have assets to constrict liquidity through open
market operations.13 The essential requirement to maintain a degree of functional
separation from government is that the central bank be able to generate sufficient
13 And, as noted above, this could accomplish this through regulatory changes determined by the Bank
of Japan and the Ministry of Finance.

327

©International Monetary Fund. Not for Redistribution

Thomas F. Cargill

revenue to cover operating expenses. Given the essentially zero marginal cost of
purchasing even low-interest yielding assets, the Bank of Japan should easily be
able to meet this requirement. The credibility of the central bank is dependent on
expectations that it will conduct the proper policy from an economic perspective
rather than be limited by balance sheet considerations. The only possible constraint the balance sheet can impose on the Bank of Japan is if it reflects a dependence of the central bank on government to the degree monetary policy is directly
financing government spending or directly supporting insolvent financial institutions, or if the Bank of Japan needs to resort to money creation to finance its own
operations. These are legitimate concerns that could weaken the Bank’s financial
strength; however, these were not the concerns generally expressed by Bank of
Japan officials prior to Governor Fukui’s speech in June 2003. As long as the Bank
of Japan generates sufficient revenue to cover operating costs, it possesses the
financial strength to conduct monetary policy, irrespective of the decline in some
accounting measures of capital adequacy.
Third, the Bank of Japan, despite its independence, is part of the overall
government effort to ensure a stable financial and monetary environment. Central
bank independence should not be an institutional constraint on achieving the
objective of a stable financial and monetary environment if some degree of cooperation with the government is required. Unfortunately, concern with legal independence has interfered with monetary policy and provided the Bank of Japan
with a disincentive to conduct larger-scale purchases of JGBs. The Bank of Japan
and the Ministry need to jointly determine how to ensure the Bank of Japan maintains an adequate level of capital if this becomes a constraint. This will clearly
involve direct dialogue, since there is nothing in the Bank of Japan Law to indicate the adequate level of capital, what would happen if the Bank of Japan’s balance sheet generated negative net worth, and what responsibility the Ministry of
Finance has to ensure adequate bank capital. It appears that granting central bank
independence in the context of declining prices left many issues unresolved that
have come to interfere with price stability.
Fourth, the Ministry needs to play a role in determining how to maintain the
Bank of Japan’s capital without interfering in its operational and policy independence. Ensuring that the Bank of Japan continues to operate with an adequate level
of capital will not be costless to the government budget. The solution could be the
introduction of new variable interest rate government bonds as suggested by
Bernanke (2003) to immunize the Bank’s balance sheet from interest rate fluctuations, or, more simply, a public commitment to ensure the Bank of Japan’s commitment to price stability will not be compromised by interest-rate risk. Legal
independence does not mean the central bank is a “sink or swim” institution separate from the rest of government.
Fifth, the reluctance of the Bank of Japan and the Ministry of Finance to address
this problem in a transparent manner with the objective of ensuring that monetary
policy is not institutionally constrained is a more serious problem than a decline in
an accounting measure of capital adequacy. The cost of deflation is far larger than
any budgetary impact of supporting the Bank of Japan’s capital structure in the event
of a capital loss on government bonds or the temporary loss of independence needed
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to cooperate with the Ministry of Finance. There is little evidence the Bank of
Japan’s capital is insufficient to maintain public confidence in its ability to conduct
policy; however, the longer the Bank of Japan permits the price level to fall, the more
likely it is the Bank of Japan will experience a loss in credibility, irrespective of its
capital position.
Thus, it is difficult to rationalize the Bank of Japan’s recent concerns over the
decline in the official measure of capital adequacy. In general, central bank capital plays no meaningful role in determining how the central bank functions.
Capital is not a reliable measure of the central bank’s financial strength, and there
is little evidence the Bank of Japan lacks financial strength to stabilize the price
level. Maintaining some arbitrary level of capital can easily be accomplished by
fiscal cooperation between the central bank and the government. Likewise, legal
independence should not be taken literally in this regard so that any cooperation
with the government is viewed as a departure from independence, especially in
times of extreme economic and financial distress. There is no reasonable basis to
assume the Bank of Japan will not be able to earn sufficient revenue to cover operating expenses, and, even if this becomes a problem, there is a fiscal solution that
does not mean a loss of credibility to commit to price stability.
VI. Lessons from the Federal Reserve in the 1930s
The Bank of Japan’s stance on capital circa 2001 appears remarkably similar to a
view espoused by the Federal Reserve in the 1930s (Cargill, 2001a), the previous
historical period when a central bank conducted policy in a low interest rate and
deflationary environment. The quantitative differences between the two periods
are obvious;14 however, three similarities justify a comparison of the two periods:
preoccupation with accounting measures of balance sheet strength, preoccupation
with legal independence, and failures to prevent price declines that set into motion
a downward process that became increasingly difficult to reverse and ultimately
reduced central bank credibility.
The Federal Reserve raised a number of issues about the condition of its balance
sheet as a reason for not pursing more aggressive policy: concerns about potential
capital loss from purchasing government securities, concerns about “real bills”
and the “free gold problem,” and concerns about cooperating with the U.S. Treasury.
The real-bills doctrine specified a narrow range of collateral required for Federal
Reserve loans to private banks; however, in a declining economy there was little
legitimate collateral. The Federal Reserve’s focus on credit risk was misplaced and
played a major role in the failure to act as a lender of last resort in the first half of the
1930s. The Federal Reserve viewed its balance sheet as if it were a private bank subject to depositor discipline rather than a central bank responsible for price stability.
The Federal Reserve free gold problem is another clear example of narrow central bank focus on a largely irrelevant accounting constraint. Federal Reserve notes
at the time required a gold reserve of at least 40 percent with up to 60 percent
14 Sellon (2003) discusses the comparative financial conditions facing the two central banks in the
1930s and 1990s.
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backing permitted to be of eligible commercial paper held as a result of lending to
banks. The amount of gold held by the Federal Reserve beyond the 40 percent not
required for notes was referred to as “free gold.” However, the decline in loans to
banks and the increase in currency as the public increased the currency-deposit ratio
forced the Federal Reserve to increasingly use gold to satisfy the legal requirement.
This reduced the amount of free gold held by the Federal Reserve. The Federal
Reserve used an alleged free gold shortage as an argument against aggressive open
market purchases of government securities. The feared scenario was that securities
purchases would have increased reserves, enabling banks to further reduce borrowing from the Federal Reserve and leading to a decline in eligible commercial paper
backing the notes. Thus, Federal Reserve free gold would have had to fall further to
meet the note requirement.
Friedman and Schwartz (1971) dismiss the free gold argument of the Federal
Reserve as an ex post justification for ex ante inaction, while the more recent study
by Meltzer (2003) finds reason to believe it had some limiting influence. Irrespective
of whether it influenced the day-to-day decisions of the Federal Reserve, the
basic fact is that focusing on an accounting measure of the balance sheet condition diverted the Federal Reserve from preventing the dramatic fall in prices. The
evidence shows that the Federal Reserve could have significantly slowed price deflation and reversed price declines, but it chose instead to rationalize inaction based on
rules to protect the balance sheet.15
The free gold problem, to the extent it constrained Federal Reserve action, could
have been resolved by a change in legislation, and, in fact, the eligibility requirements were changed in 1932. To have acted sooner would have required cooperation
between the Federal Reserve and the government; however, the Federal Reserve was
so focused on its independence that it became caught in an “independence trap,” so
that cooperating with the government and/or following the recommendations of outsiders was perceived as literally “giving in to the mob,” and, as such, the central bank
becomes a “prisoner of its own independence” (Cargill, 2001b, p. 227). Economic
history indicates that the Federal Reserve erred and, as a result, contributed significantly to the depressed conditions of the 1930s. This does not deny the existence of
serious structural problems in the U.S. banking system, but more aggressive monetary policy would have significantly contributed to a less severe decline. The irony
of the Federal Reserve’s policies is that for all practical purposes, the Federal
Reserve lost its operational and policy independence for almost two decades until
the Federal Reserve-Treasury Accord of 1951.
Thus, the discussion of free gold appears to bear remarkable similarities to the
discussion of Bank of Japan capital from a number of perspectives; however, two
important differences render the Bank’s position more understandable but not
entirely defensible.
15 The decision of the Federal Reserve to raise reserve requirements in 1936–37 also illustrates a serious policy error traceable to an accounting measure approach to calculating excess reserves of the banking system. The Federal Reserve viewed the accumulation of excess reserves as weakening its financial
strength—ability to control the money supply—and doubled reserve requirements. This action is generally
regarded as a major contributing factor to the sharp recession in 1938. See Cargill and Mayer (2005).
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First, the Bank of Japan is concerned that purchases of JGBs will reduce incentives to deal with the growing deficit. The Bank of Japan has on occasion referred to
the 1930s, when the Bank monetized much of the government deficit and generated
high rates of inflation (Ide, 2003). This is a real concern; however, it is one that must
be part of the dialogue between the Bank of Japan and the Ministry on a policy of
ensuring the institutional structure of the central bank remains sound.
Second, the Bank of Japan is concerned that purchases of JGBs in the absence
of meaningful structural reform of the banking system will be unproductive. Clearly,
structural reform needs to be part of the solution. Structural reform is in progress,
however, and while the pace has been much slower than needed, the achievements
to date have been significant. In addition, the Bank of Japan’s shift toward more
aggressive policy in 2002, while not showing up as an increase in the money supply,
appears to have had a positive impact on overall economic activity.
History has judged harshly the Federal Reserve’s reluctance to engage in aggressive monetary policy. Concerns about the Federal Reserve’s balance sheet or potential loss of independence in hindsight appear shortsighted. The Bank of Japan’s
focus on its capital, particularly on a capital adequacy measure is difficult to rationalize in the context of risks that could weaken a central bank’s financial strength,
and diverts the Bank from its more fundamental responsibility of price stability.
The Bank of Japan’s focus on capital has also diverted its attention from the fact
that deflation is a far more serious problem than inflation.16 The institutional issues
of capital adequacy and balance sheet problems that might occur are trivial concerns
compared with the damage that deflation has imposed on the Japanese economy
since 1994. The basic problem with deflation is that nominal interest rates are
bounded from below by zero and currency yields a zero interest rate. Even if
deflation is anticipated, real interest rates increase and reduce aggregate demand.
Deflation in the context of nonperforming loans increases the cost of servicing debt,
increasing bankruptcy and decreasing the money multiplier. The Bank of Japan
might argue that deflation is due to nonmonetary factors; however, this argument
again is reminiscent of the Federal Reserve’s defense of its policy in the first half of
the 1930s.
Revising price expectations may not be a sufficient condition to generate sustained recovery, but it is a necessary condition. The more the Bank of Japan expresses
concern about capital and stresses the limits on dealing with inflation, the more the
Bank of Japan convinces the public that anticipated deflation is consistent with the
current central bank regime in Japan. The more recent commitments to continue with
expansionary policy until deflation is overcome reflect a sea change in attitude.
VII. Concluding Comment
The Bank of Japan’s primary policy responsibility is price stability, and while no
specific indicator of price stability is included in the 1997 Bank of Japan Law,
there is little debate that price stability has not been achieved since the Bank of

16 Cargill

and Parker (2003) compare deflation and inflation.

331

©International Monetary Fund. Not for Redistribution

Thomas F. Cargill

Japan became more formally independent in 1998. One cannot seriously accept
arguments that deflation in Japan can be traced to structural problems, nonperforming loans, or more recently, Chinese imports.
The Bank of Japan shifted toward more aggressive policy in 2001 and has continued that policy under the new Fukui administration; however, the Bank continues
to express concern about potential capital losses from its large holdings of JGBs
should interest rates increase and the Bank is required to sell the bonds to restrain
inflation. There is no doubt the Bank’s concerns are reasonable from an institutional
perspective; however, from a broader policy and empirical perspective, were the
Bank of Japan to discontinue its current expansionary policy prematurely—out of
concern over the implication for its capital—it would be making the same policy
error the Federal Reserve made in the 1930s.
A prerequisite for a solution to the dilemma is a clear restatement of the Bank
of Japan’s financial strength and the adoption of a capital policy that appropriately
reflects the risks facing the Bank in the current policy environment. But the Bank of
Japan’s concern over capital may mask deeper political economy issues. Reluctance
to engage in a dialogue with the Ministry of Finance owing to concerns with diluting newly established independence or concerns that more aggressive policy will be
unproductive in the face of structural problems might be more important than institutional concern over capital adequacy. At the same time, the Ministry of Finance
must share part of the responsibility for not addressing the legitimate institutional
concerns of the Bank of Japan. Concerns over Bank of Japan financial strength can
be easily addressed by explicit cooperation with the Ministry of Finance. This was
initiated when the Bank was permitted to retain a higher percentage of net income
to shore up its capital position. Bernanke (2003), among others, suggested other
means to ensure the Bank of Japan maintains an adequate capital base—such as by
issuing inflation indexed bonds or by the Ministry of Finance explicitly guaranteeing to cover any significant capital loss so that the Bank of Japan could be confident
that even if it experienced large capital losses over the next few years, these would
be covered by government.
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Although rarely acknowledged explicitly, the financial strength of an independent
and credible central bank must be commensurate with its policy tasks and the risks
it faces. This paper explores the relationship between central bank financial strength
and policy outcomes, stressing the importance of financial independence as a fundamental support to policy credibility. The attributes of an adequate central bank
capital policy are discussed and implications drawn for the appropriate way in
which central banks ought to be recapitalized. Reasons why this issue has not been
clearly analyzed in the past—primarily owing to idiosyncratic and obscure central
bank accounting—are also presented. [JEL E42, E58, E61]
We found no widely accepted, analytically based criteria to show whether
a central bank needs capital as a cushion against losses or how the level of
such an account should be determined.1
I am aware that there are those who do not fully understand, from an economic perspective, why the central bank should be concerned about the
soundness of its capital base.2

T

he credibility of economic policies has been an important focal point of analysis
for many years, with the substance of the discourse enriched by the advent of the
“rational expectations revolution” and associated modeling advances. Credibility is
*Division Chief, Monetary and Financial Systems Department. The author thanks John Caskey, John
Dalton, Stanley Fischer, Ian Goodwin, Alain Ize, Luis Jácome, Guillermo Le Fort, Kenneth Sullivan, and
Mary Zephirin for suggestions on various aspects of this project.
1 United States General Accounting Office (2002).
2 From a speech by Mr. Toshihiko Fukui, Governor of the Bank of Japan, at the Spring Meeting of the
Japan Society of Monetary Economics, Tokyo, June 1, 2003.
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essential in influencing expectations and thus is of vital importance to policymakers,
be they a central bank attempting to induce a fall in the inflation premium reflected
in long-term bond yields, or a government seeking to encourage new investment by
proposing to lower future taxes.
In analyzing policy credibility, writers have emphasized three factors—objective
functions, institutional arrangements, and the economic feasibility or sustainability
of the policy regime. The utility of fiscal rules or other institutional arrangements to
constrain governments and thereby influence expectations has been extensively
debated, as has the need for the associated fiscal policy to be consistent with public debt sustainability. That is, both considerations internal to the development of
fiscal policy as well as its consistency with fiscal solvency have been thoroughly
discussed. In contrast, while the advantages of rules and/or particular objective
functions for central banks have been extensively debated—as has the importance
of institutional independence for their credibility—comparatively little has been
said about the implications of central bank policy for central bank financial sustainability.3 While it is common to discuss the ability of a sovereign government
to maintain its current constellation of expenditure and revenue policies while
meeting its debt-service obligations, the financial ability of a fiat money central
bank to carry out its policy obligations has until recently virtually never been questioned.4 Why is this the case?
There is both a historical and a theoretical reason why central bank financial
strength is a comparatively neglected issue. The historical reason relates to the fact
that many fiat money central banks, including those of the Group of Seven (G-7)
prior to the foundation of the European Central Bank (ECB), had been highly profitable for an extended period. The notion that they could find themselves in serious
financial difficulties—for whatever reason—is a rather remote concept to most. The
U.S. Federal Reserve System has made a profit every year since 1915 and, at times,
a quite sizable one. For example, in 1990, Federal Reserve System profit exceeded
income before taxes and extraordinary items for all U.S. banks combined.5
The theoretical argument behind neglecting the issue usually assumes a variation of the following syllogistic form:
1. Commercial banks require financial strength (capital) to absorb losses while meeting their financial obligations in full and on time and hence remain in operation.
2. Central banks have an unlimited costless ability to create the means to pay their
financial obligations in full and on time in domestic fiat money.
3. Central banks, therefore, do not require financial strength (capital).
3 The literature on the sustainability of exchange rate rules is a notable exception, although it has tended
either to look narrowly at the foreign reserve component of the central bank balance sheet (as noted by
Blejer and Schumacher, 1998) or more broadly at the fiscal position of the entire public sector. The latter
approach was quite sensible in a world characterized by government determination of exchange rate policy,
fiscal dominance, and central bank dependence. Increased central bank independence has led, pari passu, to
growing interest in the stand alone status of central bank balance sheets.
4 The European Union, in the process of creating the European Central Bank (ECB), raised the profile
of this issue by clearly pointing to the importance of the “financial independence” of member central banks
as a key element of ECB policy credibility. See also Sims (2003, p. 9).
5 See Nelson and Owen (1997) for data on U.S. commercial banks.
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The primary purpose of this paper is to argue why central bank financial strength
is relevant for policy credibility. In so doing, proposition 2 of the above syllogism
will be recast to emphasize the policy rather than financial cost of unlimited fiat
money creation, and a conclusion opposite to that of proposition 3 will then be
reached. That is:
2. Central banks cannot both attain a nominal policy objective and create an unlimited amount of fiat money.
3. Therefore, central banks require a degree of financial strength to credibly commit
to a given nominal policy objective.
The method of the paper is to discuss both the historical/empirical and theoretical validity of the issue of central bank financial strength. First, various country vignettes illustrate cases where central bank finances had a decisive impact on
policy outcomes or instrument choice, or at least were the object of controversy.
Ize and Cargill, both in this issue of Staff Papers, provide more detailed discussions
of certain cases. The paper then discusses a subsidiary reason (problems with transparent accounting) why central bank accounts have been comparatively ignored
and then briefly examines various country approaches to the issues of central bank
profit distribution and capital determination. The third section outlines the argument for a policy-dependent approach to assessing central bank financial strength.
The fourth section highlights the connection between this approach and central
bank financial independence and explains why a proper central bank recapitalization is much more valuable than a mere promise of general government support
for central bank liabilities. That section uses a formal model to illustrate the point.
The conclusion notes that central bank policy credibility is associated with financial independence and that such independence carries with it a contingent fiscal
cost that should be properly recognized by society.
The view of central bank financial independence adopted here is similar to a
financial market stop-loss rule. Central bank financial strength must be viewed in
context—within a given policy framework—and assessed in a probabilistic forwardlooking value at risk approach. The degree of credibility inherent in a given policy is associated with the probability of the set of states of the world where the
central bank can efficiently attain its policy goals without outside financial assistance. Credibility cannot be completely present in states of the world where the
central bank cannot withstand the financial consequences of adhering to its policy goals. To enhance credibility in such states, financial strength—and hence
the bank’s ability to absorb potential losses—must be increased. In determining
the socially desirable level of financial strength, it is necessary first to assess the
environment and its volatility given the policy regime and decide what degree of
loss should require action on the part of the fiscal authorities; that is, at what
point the stop-loss rule should go into effect, thereby triggering broader social
consultations to determine whether the policy ought to be modified. Clearly, the
more remote the possibility of such a scenario, the greater the credibility of the
central bank (the wider the set of states of the world where it can achieve its
objective) and the larger the potential loss the public sector might sustain in light
of adherence to the agreed policy. This, in a real sense, is the price of central
bank financial independence.
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I. Central Bank Financial Strength as an Empirical Issue
Central bank financial strength can determine the success or failure of financial policy. A weak central bank will make losses, which, if they reach sufficient magnitude, will necessitate financing through current or future money creation, thereby
undermining monetary and exchange rate policy. Among the most salient cases are
Argentina, where central bank losses reached 23.5 percent of GDP in the second
quarter of 1989,6 and the Bank of Jamaica, whose losses during fiscal years 1988/89
through 1991/92 averaged 53 percent of the respective beginning-period stock of
reserve money. The need to finance such losses implied the abandonment of any
conflicting policy objective. Less dramatic imbalances have interfered with the
central bank’s ability to achieve price stability or have led to changes in policy
course when losses have become worrisome.7 Furthermore, a financially weak central bank may have difficulties serving as the government’s fiscal agent8 or even
lack the credibility to maintain an effective domestic payments system. In extreme
cases, central banks have not had the resources to purchase new banknotes, and in
one case the central bank was expelled from the national bank clearinghouse owing
to a repeated failure to settle its obligations. More commonly, when the financial
system observes signs of central bank financial collapse, financial disintermediation away from the formal payments system occurs. A past history of official financial repression tends to accelerate this process.
While the aforementioned are often suffered as chronic problems with institutions adapting to the situation, at times they are acute. In particular, banking crises
elevate the importance of a central bank being able to credibly demonstrate its
capacity to foster and maintain financial stability without resorting to financial
repression. A lack of such credibility would delay the restructuring of distressed
assets, deter strategic investors, and perpetuate high-risk premiums, thereby suppressing asset prices, fiscal revenue, and growth.
Even in cases where the central bank is strong, the market’s belief that it may
change policy course to avoid losses undermines policy credibility. In early 2002,
for example, the market raised questions as to the likely duration of the Bank of
Japan’s willingness to use its rinban operations to influence the long end of the
government bond yield curve, as an eventual rise in interest rates would subject it
to losses that could exhaust its capital and reserves.9
Provided the losses do not exceed the sustainable level of seigniorage and provided that the central bank need not maintain price or exchange rate stability, such
losses and a deterioration of the central bank’s balance sheet can go on indefinitely.
This issue has been particularly relevant as many central banks have directly or
6 See

World Bank (1993).
for example, IMF (1995 and 1998).
8 Several possible problems exist: the central bank may not have the foreign exchange assets to cover
government external payments, a weak balance sheet may complicate intermediating government foreign
borrowing, or the central bank may find itself in conflict with government regarding issuing debt if it itself
has significant financing needs.
9 JPMorgan, Japan Markets Outlook and Strategy, January 24, 2002. See also the discussion in Okina
(1999) and Cargill (in this volume).
7 See,
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indirectly financed costly bank rescue operations. The resultant problems have
led some to argue that the central bank’s ability to undertake such operations
should be restricted or transferred to the government—see Dornbusch (2001) and
Jácome (2001).10
Outright central bank losses are a relatively common phenomenon. Stella
(2002) updates a table originally provided in Leone (1994) reviewing losses as a
percentage of GDP in a sample of mostly Latin American countries. In some cases
continuous losses have been realized over the course of more than two decades. In
others, such as Peru and Bolivia, new central bank laws and central bank recapitalization in conjunction with economic reforms led to a sustained improvement in
financial positions.
In Peru, following a recapitalization and a new central bank law in 1992 limiting the range of central bank activities, losses as a percentage of central bank liabilities to the private sector fell from close to 31 percent in 1991 to 21⁄2 percent in
1994 as the central bank accounts came into virtual balance. Peru’s financial sector
exhibited strong growth in the liberalized environment, with broad money to GDP
rising from 12 percent at the end of 1991 to 211⁄2 percent in 1997. Bank supervision
and the prudential framework were also strengthened. The central bank’s operating
balance turned positive in 1996 and has remained so in recent years at low, singledigit inflation rates.
In Uruguay, losses averaging 3 percent of GDP in the late 1980s were brought
down to 1⁄2 percent of GDP by 1995 as the central bank transferred to the treasury
outstanding external liabilities related to the mid-1980s purchase of loan portfolios from troubled commercial banks and gradually began to replace its own
bills with treasury bills in the conduct of open market operations. By the end of
1993, the entire stock of central bank bills had been replaced and the cost of open
market operations was being borne by the treasury.11 Central bank losses reached
a trough of 0.2 percent of GDP in 1999 before rising to 0.4 percent of GDP in 2003
in the wake of the recent financial crisis, which witnessed a dramatic decline in
central bank net foreign assets.
In other cases, improving or stable institutions were dealt a severe blow by
central bank intervention in banking crises, such as in Paraguay, where unprecedented losses amounting to almost 4 percent of GDP were sustained in 1995 and
had not been totally eliminated five years later. Losses have recently begun to rise
owing to the cost of sterilizing liquidity support provided to commercial banks.
Concerns have also been raised at the central bank’s repeated transfers to the fiscal budget despite incurring significant losses.12

10 For further discussion of timing issues related to the fiscal impact of the central bank, see Stella
(2002) and the references therein. Brazil has made significant progress on this issue by including the central bank in the definition of the central government for certain statistical measures. See IMF (2001d, paragraph 9).
11 See IMF (1996a). A similar process is also under way in Brazil. The Brazilian Law of Fiscal
Responsibility required the central bank to cease issuing its own debt effective May 2002, at which time
all monetary operations began using government securities.
12 IMF (2003).
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Central banks in Nicaragua and Venezuela also experienced large losses in
response to banking crises, suggesting that the speed with which central banks can
both spend and finance—through money creation—is an attractive quality during crisis periods, as is perhaps the ability to keep the cost of rescue operations
nontransparent.13
In Nicaragua in 1995, following years of losses, the central bank suspended all
financing of the state-owned banks and the government began to make significant
debt-service payments on its central bank debt, with the result that the latter’s operating position came into balance for the first time in a decade.14 However, the banking problems that emerged in 1998 led to a large provision of central bank paper to
intervened commercial banks, thereby giving rise again to losses as well as to potential difficulties in rolling over the obligations. A partial response of the authorities
had been to increase commercial bank reserve requirements, a tax on financial intermediation. The situation worsened as the cost of resolving four banks that failed during the year August 2000–August 2001 led the central bank to issue dollar-indexed
bonds totaling 20 percent of GDP. Part of this debt has recently been restructured.15
In Venezuela, the cost of the major banking crisis in the middle of the 1990s was
financed by the central bank and led to a sharp increase in losses. Losses in later
years also resulted from the cost of sterilizing capital inflows and from attempts to
counter the fiscal stance. In 1997, for example, the central bank aggressively issued
its own obligations to sterilize capital inflows, but this impact was negated by a
drawdown of treasury deposits at the bank owing to a loosening of the fiscal position. Following further sales of its own debt and an increase of reserve requirements
by a total of 5 percentage points, monetary policy was eventually eased markedly in
the last few months of the year owing to growing concerns about the quasi-fiscal
losses arising from sterilization.16
Chile and Costa Rica are cases where central bank losses have persisted,
impeding the central bank’s ability to achieve low inflation in the latter but not the
former. By the end of 2000, the Central Bank of Costa Rica had negative capital
exceeding 6 percent of GDP.17 The central bank balance sheet has structural problems as evidenced by the fact that by the end of 2002, interest-bearing liabilities
were almost double interest-bearing assets. The authorities took an important step
forward in 2004 in their plan to recapitalize the central bank, which is estimated
to require approximately 11 percent of GDP.18
In the case of Chile the issue of recapitalization has been discussed over the last
few years with the general conclusion being that the losses have not had a material
impact on central bank behavior.19 Nevertheless, the central bank has requested that
the government initiate the formal procedure for a recapitalization.20

13 Only in 2001 did Mexico begin to publish an adjusted fiscal balance that seeks to incorporate the
quasi-financial operations of the public financial institutions—most significantly, those associated with the
banking crisis of the mid-1990s.
14 See IMF (1996b).
15 See IMF (2001b and 2004b).
16 See IMF (1998).
17 Memoria Anual 2000, Central Bank of Costa Rica (2001).
18 See Central Bank of Costa Rica (2003), IMF (2004a), and Ize (in this volume).
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Chile indeed would seem to be a significant outlier from the general rule that
central bank financial weakness impacts the quality of policy. Chile consistently
has had central bank losses close to 1 percent of GDP during the past decade. Yet
this did not prevent an impressive inflation performance. Inflation fell from an
annual rate of 26 percent in 1990 to single digits by the middle of the decade. The
central bank successfully adopted an inflation-targeting strategy—inflation was
less than 4 percent in 2000 despite central bank capital falling below zero in 1998
and remaining so throughout 2000, when it amounted to approximately –2 percent
of GDP. The puzzle is not so much that accounting capital could have been negative but that the cash losses did not interfere with monetary policy as they have in
many other cases.21
In understanding how negative capital, chronic losses, and outstanding inflation
performance can be reconciled, it seems useful to term Chile a case of “benevolent
fiscal dominance.” Fiscal dominance is conventionally thought of as a situation
where loose fiscal policy requires the central bank to abandon a commitment to
low inflation or a fixed exchange rate to generate seigniorage revenues or reduce
the value of government debt.22 Benevolent fiscal dominance is a situation where
tight fiscal policy contracts the monetary base or strengthens the exchange rate
beyond the levels sought by the central bank in pursuit of price stability, thereby
requiring an active policy of monetary injections, which in this case, is partially
served by the liquidity expansion forthcoming from central bank losses. During
the past decade and one half, Chile’s public sector fiscal accounts, including the
cash losses of the central bank, have been approximately in balance with surpluses
through 1996 and significant deficits recorded only since 1998. In the first half of
the 1990s, the fiscal surpluses allowed not only the repayment of foreign debt but
a reduction in the nonfinancial public sector’s net domestic borrowing that offset
the net issuance of central bank debt. As a result, the central bank is the major
issuer of public domestic debt (the nonfinancial public sector has virtually no
domestic debt outstanding). Hence, it dominates the supply side of the market for
public domestic securities and avoids any potential conflict with the government
over the debt-service cost of raising interest rates. Furthermore, if one analyzes
the bank’s balance sheet—ignoring the alarming negative net worth, one notes
that net foreign reserves at end-2000 were almost five times the monetary base and
112 percent of the sum of the monetary base and central bank securities outstanding with residual maturity of one year or less. Thus, the bank has more than ample
reserves to exchange for its maturing obligations, provided that the implications
for the exchange rate are acceptable.23 Chile also represents a case where a finan19 See,

for example, IMF (2000a, 2001a, and 2004c).
Anual 2000, Central Bank of Chile (2001).
21 See Stella (1997).
22 See Sargent and Wallace (1981) and Ize (1987).
23 The central bank suffers from a negative interest rate spread since it is forced to pay higher peso
interest rates than it earns on its foreign assets. In 2000, however, owing to the depreciation of the peso,
foreign exchange revaluation gains exceeded net losses from interest income. If one believes that economic
agents are influenced by the accrued change in net worth rather than merely the cash losses, as suggested
in Sargent and Wallace (1981) and Leone (1994), then there is even more reason to believe that the losses
are not interfering with the credibility of monetary policy.
20 Memoria
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cially weak central bank makes losses not only owing to past quasi-fiscal operations but from the fiscal cost of monetary or exchange rate policies. A number of
countries have suffered from the latter cost since the liberalization of capital flows
in the past decade.
The Czech National Bank has used provisions to account for anticipated losses
in connection with commercial bank rescue operations and for various items in
connection with the transfer to government (at nominal cost) of claims resulting
from the dissolution of the former State Bank of Czechoslovakia. The impact of
accumulated losses on the fiscal accounts has been distributed over time through
retained earnings. For example, despite a profit of CZK 2.5 billion (roughly
US$50 million) in 2000, the need to cover accumulated losses meant that no transfer to government was made. The remaining accumulated loss of CZK 15.9 billion
is to be made up out of future profits.24
A more spontaneous approach to handling bank resolution costs was
evident in the Bank of Estonia’s decision to support the rescue of the Land
Bank of Estonia through an “. . . advance payment of future [profit] transfers,
since the quick solution of the crisis was particularly important for maintaining
financial stability. . . .” The Bank later recognized that “. . . it is clear that in
case of one-off transfers of exceptional size such an approach [reflecting
the profit transfer as a source of budget income comparable to the “usual”
taxes] is unjustified and such income cannot be used to cover the deficit of the
state budget.”25
G-7 central banks provide a very different picture. Despite discussions about
whether to eliminate its surplus and reserves and congressional moves to require
ad hoc transfers of surplus to the treasury, the consolidated accounts of the Federal
Reserve System (each Reserve Bank maintains its own balance sheet) provide an
example of a strong balance sheet with very low capital. Of its assets, 90 percent
are holdings of U.S. Treasury securities and federal agency obligations, which are
virtually free from default risk. The remainder is largely gold (valued at a constant
accounting rate) and foreign assets.26 On the liability side, Federal Reserve Notes
outstanding amount to 91 percent of total liabilities (excluding capital and surplus).
Reserves of depository institutions—which are noninterest bearing—account for
a further 3 percent, implying that Federal Reserve liabilities generate virtually no
cost. Profits during the past five years averaged US$25.7 billion (selected years are
shown in Table 1, below).
Canada is another example of a central bank with a very strong balance sheet
yet minimal capital. The authorized capital of the Bank of Canada is Can$5 million.
The general reserve of the Bank was accumulated out of the Bank’s net revenue
until it reached the stipulated maximum of Can$25 million in 1955. Out of total
assets of Can$47 billion, the Bank holds Can$43 billion (92 percent) in securities

24 See

Czech National Bank (2001).
of Estonia (1999).
26 The Federal Reserve shows only part of the stock of U.S. international reserves on its balance sheet.
Part is held on account of the Treasury Exchange Stabilization Fund.
25 Bank
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Table 1. United States: Consolidated Federal Reserve System
Selected Balance Sheet and Profit and Loss Accounts
(In billions of U.S. dollars)

1981
1986
1991
1996
2001
2004

Capital

Profit

Transfer to Treasury

Total Assets

2.6
3.7
5.3
9.1
14.7
23.5

14.2
18.0
21.2
21.0
28.0
21.4

14.0
17.8
20.8
20.1
27.1
18.1

176.8
267.4
353.1
481.5
654.9
810.9

Source: Board of Governors of the Federal Reserve System, Annual Report, various issues.

issued or guaranteed by Canada.27 Of its liabilities, Can$44 billion (95 percent)
consist of notes in circulation. Under these circumstances, the Bank is virtually
assured a profit. In this light, it is clearly immaterial whether the Bank’s capital is
Can$30 million or zero.
Increased attention to central bank independence has raised the profile of these
issues and in some cases resulted in conflict between banks and respective governments. The creation of the ECB offered an important blank slate to design a
modern capital framework. The ECB was established with a capital of 8 5 billion.
In addition, foreign exchange assets of 839.5 billion were transferred to the ECB
by countries participating in Stage Three of the European Monetary Union (EMU)
in early 1999. The motivation for the capital was to fund startup costs of the bank,
as well as to generate continuing operating income. This was deemed particularly
important as seigniorage from note issue was to begin only in 2002. Furthermore,
the ECB has a large foreign exchange exposure, since 90 percent of its assets are
in foreign exchange and gold, which has an offsetting counterpart in euros—
liabilities to national governments owing to the transfer of foreign exchange. The
ECB in fact made a loss in 1999 that was covered by a writedown of the claims of
national governments.28 This ability to write down claims in response to unrealized
foreign exchange losses was explicitly granted for the first three years of Stage
Three of EMU, to allow the ECB breathing space before the issuance of banknotes
would generate seigniorage revenue and increase its reserves. The issue of allocating seigniorage revenues was resolved only at end-2001, and the issue of the optimal level of capital remains outstanding.

27 See

Bank of Canada (2005). Canada’s foreign reserves are held in the Exchange Fund Account.
Although managed by the Bank of Canada, they are not on the balance sheet.
28 Although the ECB made more than 76 billion in unrealized foreign exchange gains resulting from
the depreciation of the euro during 1999, its accounting policy calls for these gains to be excluded from
the profit and loss account and set aside in a revaluation account. Ironically, the overall loss of 7247 million came largely from unrealized writedowns on financial assets of about 7600 million, which are
required to be brought to the profit and loss account.
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To conclude, there is wide variation in central bank financial strength. In some
cases, the central bank is clearly in a state of the world where it cannot commit credibly to a low-inflation target. In others, financial strength is such that only in the
remotest of possibilities would the bank’s financial situation interfere with its choice
of instruments or achievement of objectives. Intermediate cases usually imply less
efficient but less directly costly monetary instruments or weaker policy objectives,
plus greater vulnerability to a loss of monetary control in the face of shocks.
II. Central Bank Financial Transparency and Capital Determination
As noted above, central banks tend to have very different financial results, as well
as different levels of accounting capital. One reason for this, which makes crosscountry comparisons difficult, is wide variation in accounting practices, as well as
limited transparency. Stella (2003) provides internationally comparable data on
“other items net” as a proportion of central bank assets and demonstrates both a very
wide range and high levels of this index, which he interprets as a transparency proxy.
Increasing interest in financial transparency accompanied a widespread adoption of rules-based macroeconomic policy frameworks in the early 1990s. The U.S.
Budget Enforcement Act of 1990, the 1992 Maastricht Treaty (later to be followed
by the Stability and Growth Pact’s deficit and debt limits), and a movement toward
transparency in New Zealand and Australia raised the profile of fiscal accounting,
while pressure also increased to enhance the openness of monetary policy. In the
European Community this was accompanied by a harmonization of national statistical systems in part to allow a common measurement of national fiscal deficits in
general and state aid in particular.
Later in the decade, the sustained growth in private capital flows to emerging
markets, the Asian and Russian crises, and the emergence of calls for a new international financial architecture accelerated an already evident trend toward greater
transparency in the accounts of governments, central banks, and the financial sector. Conventional wisdom now stresses the importance of information revelation for
the functioning of markets and for the reduction of risk premiums for sovereign
borrowers. There is as well a strong conviction that the “. . . credibility of fiscal
rules and objectives is strengthened if such measures are accompanied by enhanced
fiscal transparency, as this openness complements a rules-based approach in three
ways: by removing any tendency to be nontransparent to meet rules; by facilitating
judgments of actual fiscal performance against rules, which makes transparency an
essential requirement for rules to be effective; and by allowing justifiable flexibility in the application of rules.”29 As Kopits (2001) points out, “. . . the usefulness
of fiscal rules hinges on transparency in institutional structure and functions, that
is, in the relations within the public sector. . . .”
Central banks, however, in their financial or fiscal operations have historically
been very opaque and a prime locus for nontransparent quasi-fiscal operations.30
29 IMF

(2001e, Chapter III). See also Kopits (2004).
for example, the discussions in Robinson and Stella (1987); Fry (1993); Fry, Goodhart, and
Almeida (1996); and Mackenzie and Stella (1996).
30 See,
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Most worrying are central banks not subject to effective external audit, whose
accounts lack integrity and/or are not disseminated. This opacity has arisen from
a combination of the unique nature of the central bank (unlike other monopolistic
fiscal enterprises, there is no close commercial analogue to the central bank), its
ability to finance itself through money creation, and the fact that central bank
accounting is idiosyncratic. This makes external oversight difficult—a situation
not undesired at certain times by certain governments that, to borrow from the language of Fry, Goodhart, and Almeida (1996), are quite content to hide the fact that
they are squeezing the goose that lays the golden eggs.
With these caveats in mind, it must be noted that a great deal of improvement
in the basic accounting framework and in transparency has been achieved in the
past decade.
• The IMF has developed standards and a code of good practices on transparency
in fiscal and monetary and financial policies, using them to review the policies of
dozens of member countries to date.
• Revisions to international accounting standards (IAS) applicable to financial
institutions have been made. For example IAS 39 “Financial Instruments:
Recognition and Measurement,” which broadens the application of fair value
accounting, became effective January 1, 2001.
• The IMF has worked with member countries to improve their transparency as
evidenced by technical assistance and seminars (see, for example, Sullivan
(2005), which explicitly discusses the applicability of IFRS to central bank
accounting). See also Courtis and Mander (2003).
• The IMF has actively promoted central bank transparency through its “safeguard
assessment” program, introduced in 2000 to address concerns that some central
banks utilizing the Fund’s resources lacked transparency and posed a risk as
intermediators of Fund credit. The safeguard assessment examines the adequacy
of five key areas pertaining to the central bank: external audit, internal audit, legal
independence, financial reporting, and internal controls. An essential requirement
is that countries publish annual central bank financial statements that are independently audited in accordance with internationally accepted standards.
• The Fund has completely revised its basic fiscal accounting framework with the
introduction of the 2001 Manual on Government Finance Statistics (IMF, 2001c)
to bring it in line with the UN’s System of National Accounts and to address concerns raised over the years (the previous edition dated from 1986) that it had serious analytical inadequacies.31 In particular, the 2001 Manual changed the basis
of accounting from cash to accrual and established a fully integrated system of
accounts, including stock data. The previous edition of the Manual limited stock
data to debt liabilities.
• A greater emphasis has been placed on adjusting fiscal balances for the distorting impact of inflation, particularly important for the quasi-fiscal operations
of financial institutions.32

31 See
32 See

Blejer and Cheasty (1993).
de Rezende Rocha and Saldanha (1992).
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Table 2. Main Findings of Safeguards Assessments1
Type of Assessment
Transitional
procedures
25
13
7
2
8
5
1
2

26
20
13
14
23
20
23
13
9

Total Identified2

Total Assessed2

Identified as
Percentage of Assessed

49
49
26
26
26
26
26
26

(in percent)
67
41
54
88
77
88
50
35

33
20
14
23
20
23
13
9

Source: “Safeguards Assessments—Review of Experience and Next Steps,” available via the Internet at: www.imf.org/external/np/tre/safegrds/2002/
review.pdf.
1Data as of February 8, 2002.
2Given the nature of transitional procedures, findings 3 through 8 (shaded) are not prima facie principal objectives of such assessments and, therefore, are
excluded from the calculation of total identified cases.

©International Monetary Fund. Not for Redistribution

Peter Stella

Central banks assessed
1. Nonexistent or deficient external audits.
2. No, or delayed, publication of financial statements.
3. Poor controls over foreign reserves.
4. Inadequate accounting standards.
5. Deficient governance oversight.
6. Deficient internal audit.
7. Loopholes in governing legislation.
8. Inadequate accounting for IMF transactions.

Full
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• Some central banks have moved toward full cost recovery for services and more
clearly identifying the cost of undertaking other activities, thereby enabling a
closer examination of their cost efficiency.
Despite this significant progress, individual country improvements have been
sporadic. IMF safeguard assessments have identified a number of problems that have
been or are being addressed in the central banks assessed, but these constitute only
a subset of member countries. In particular, 88 percent of assessed central banks
were identified as having had inadequate accounting standards (see Table 2, left).
Apart from differences among countries in stages of reform, two controversial
issues remain that are essential to the debate over central bank financial independence: profit distribution rules and the appropriate level of central bank capital.33
Profit Distribution
Sullivan (2003) thoroughly discusses this issue from the perspectives of central
bank financial disclosure, transparency, and accountability. Here we focus on how
the macroeconomic, in particular the fiscal, accounts are impacted, as well as
profit distribution as the mechanism by which central bank capital and ultimately
financial strength is determined.34
Interestingly enough, the very idea that profit distribution is an integral element of central bank independence and should take into consideration the ability
of the bank to meet its policy commitments is controversial. On this question, the
European Union has been a strong advocate through its convergence requirements
for central banks wishing to participate in the monetary union. Among the required
features of EU-member national legislation is the financial independence of the
central bank, and among the specific requirements is that national central banks
“in those countries where third parties and, particularly, the government and/or
parliament are in a position, directly or indirectly, to exercise influence on the
determination of an NCB’s [National Central Bank’s] budget, or the distribution
of profit, the relevant statutory provisions should contain a safeguard clause to
ensure that this does not impede the proper performance of the NCB’s European
System of Central Banks [ESCB]-related tasks.”35 Ireland and Finland amended
their legislation to meet this requirement, while the European Commission (EC)
recently stated that Swedish legislation is incompatible with the financial independence of the Riksbank and, in that respect, assessed it as not compatible with the
EC Treaty and the ESCB Statute.36 In October 2003, in response to a request for its
opinion from the Finnish Ministry of Finance pertaining to a legislative proposal
that would, inter alia, substantially reduce the central bank’s capital, oblige the
transfer of 100 percent of profit to the state, and limit the central bank’s right to

33 See

survey data in Kurtzig and Mander (2003).
IMF, in its surveillance work, has for certain countries long found it important to report the
overall public sector deficit—including the cash losses of the central bank—in its assessment of the fiscal
stance. The 2001 Manual on Government Finance Statistics also covers these issues.
35 European Monetary Institute (1998, p. 295).
36 See Commission of the European Communities (2002).
34 The
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create financial provisions, the ECB argued that such a proposal “. . . infringes the
principle of financial independence . . .” and “. . . is incompatible with the Treaty
and its intentions.”37 The EU requirements are also having an impact on the relevant legislation of states recently admitted to the Union and on those hoping to
become members of the EU later this decade.
Outside Europe, these issues continue to be discussed in various contexts. In
2001, the Central Bank of Venezuela paid unrealized foreign exchange gains to the
government, which, in turn, had not fully recognized the cost of the bank rescue
operations indirectly financed through the central bank.38 At their June 2000 meeting, the Central Bank Accounting and Budget Committee, formed of representatives of various central banks in the Americas, could not arrive at a consensus that
would have enabled it to approve standards for determining profits and on the
appropriate level of central bank capital.39 There have also been serious problems
in a number of the newly independent central banks coming out of the formerly
socialist countries. The 2000 IMF ROSC on Azerbaijan, for example, notes that
the profit transferred by the central bank to the budget is not determined according to objective criteria but is negotiated at the time of budget preparation.40
In the United States, the issue of profit transfers and capital has been actively
discussed in recent years, although there is broad agreement that the magnitudes
involved are not material to the Federal Reserve System’s financial status. In 1993,
the Omnibus Budget Reconciliation Act required the Federal Reserve to transfer
from surplus US$106 million and US$107 million to the treasury in fiscal years
1997 and 1998, respectively. The General Accounting Office (GAO) acted transparently but questionably when it took the position in 1996 that those transfers of
accumulated Federal Reserve surplus should be counted as fiscal receipts and
reduce the budget deficit in the year received.41 Congress acted again in late 1999
by amending the Federal Reserve Act to require a transfer of Federal Reserve surplus to the secretary of the treasury of US$3.752 billion during fiscal year 2000
and forbidding the Fed from recouping the loss in that fiscal year. Because the
government’s and the Federal Reserve’s fiscal years are not synchronous, the
Federal Reserve was nevertheless able to replenish most of its surplus through
retained profits by the end of its own fiscal year.42
In its 1996 report to the U.S. Congress, the GAO suggested that the Federal
Reserve review the size of its capital or “surplus account.” In 2002 the GAO
reported back to Congress on the implementation of the recommendation and noted
that while the Federal Reserve had undertaken a review of its policies pertaining to
capital, no major changes in policy had taken place and that the “. . . level of
Federal Reserve capital surplus account is not based on any quantitative assessment
37 European

Central Bank (2003 and 2004).
Jácome (2001).
39 See CEMLA (2000).
40 See IMF (2000b), paragraph 8.
41 See U.S. General Accounting Office (1996).
42 Goodfriend (1994), in addition to pointing out that the federal deficit properly measured would not
be affected by such a transaction, presciently pointed out that the 1993 congressional decision “. . . could
set a harmful precedent for further stripping the Fed of assets. . . .”
38 See
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of potential financial risk associated with the Federal Reserve System’s assets or
liabilities” (U.S. GAO, 2002). Hence, the issue of an alternative rule for Federal
Reserve capital remains open.
Countries with large foreign exchange exposure tend to have mechanisms to
smooth the impact of exchange rate changes on their accounts. While Norway and
Iceland bring realized and unrealized foreign exchange gains and losses to the
profit and loss account—as did Finland prior to the EMU—they have established
mechanisms to smooth the transfer of profit as does Sweden (guidelines for distribution of the annual result stipulate that the annual transfer to the treasury shall
not be affected by fluctuations in the value of the Swedish krona). The mechanisms also effectively make capital and reserves a function of the net open foreign
exchange position.
To take one example, in comparison with Canada and the United States, almost
all of the Norges Bank assets are international reserves and other foreign assets—
98.5 percent (end-2004). On the liability side, notes and coins in circulation account
for only 17.5 percent with treasury and banks’ deposits accounting for the bulk of
domestic liabilities. As a result, the Bank usually has net domestic interest expenses
and net foreign interest revenue. Changes in the market value of its security portfolio, as well as changes in exchange rates, lead to volatile financial results. For
instance, the Bank made a loss of NKr 24 billion in 2002, and profits of NKr 21 billion and NKr 1 billion in 2003 and 2004 respectively (see Norges Bank, 2005).
The Norges Bank undertakes to minimize the significance of the fluctuations
in its profits in two major ways. First, part of its foreign securities portfolio was
structured to hedge the government’s foreign currency debt (which was fully retired
in 2004). Second, it targets reserves amounting to 5 percent of the Bank’s holdings
of domestic securities and 40 percent of its net foreign exchange reserves, excluding the government’s petroleum fund. Annual profits that are in excess of what is
needed to maintain the reserve are transferred to a holding account. The amount
distributed to the treasury is the average amount transferred to the holding account
during the preceding three years. In light of Norges Bank’s losses in 2001 and 2002,
the Norwegian parliament decided to transfer approximately 9 billion kroner to
bolster the Bank’s “Adjustment Fund” or capital account and no profit transfers
were made in 2003 or 2004.
Capital
As is evident in the discussion of profit transfer policies, central banks’ approaches
to financial strength or capital differ, although the problem is generally made operational by discussing a target or target band for central bank capital.43 Targets generally fall within one of four types, although some banks take a hybrid approach.
The first is an absolute nominal level of capital. The second is a target ratio of capital to another central bank balance sheet item. The third category sets a ratio of
capital to a macroeconomic variable (excluding central bank balance sheet items).

43 See

Ernhagen, Vesterlund, and Viotti (2002) for a discussion of this issue in the Swedish context.
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The last bases the level of capital on the perceived risks to the “solvency” of the
bank (which often is the underlying basis for the actual target chosen in the other
three categories). Here “solvency” is sometimes interpreted as positive capital,
sometimes as the more general concept of maintaining the ability of the central
bank to undertake its policy goals.44
In practice, the Bank of Canada is an example of a bank in the first category. The Bank has a nominal level of capital and pays all of its accrued profits to
the government.
The Federal Reserve, Bank of Japan, the Bulgarian National Bank, and the
central banks of Iceland and Estonia are all examples of banks falling into the second and third categories. The Bank of Japan and the Bulgarian National Bank target internal balance sheet indicators, while the Federal Reserve, Central Bank of
Iceland, and Bank of Estonia target external indicators.
The Bank of Japan targets a capital adequacy ratio of 8–12 percent, defined as the
capital base divided by the period average of banknotes issued. Specific reserves
against possible loan losses are not included in calculating the capital ratio. The
Bulgarian National Bank sets a nominal floor on foreign exchange assets in excess of
what is necessary under the rules of the Bulgarian currency board. These assets constitute a pool from which the Bank is able to provide a lender of last resort facility.
Federal Reserve System member banks are required to make capital contributions to the System proportional to their own level of capital. The Federal Reserve
then matches these contributions with retained earnings. The effect is to index the
level of Federal Reserve capital to the aggregate capital of Federal Reserve member banks.
In September 1999 the Bank of Estonia, operating in a currency board framework, decided to alter its capital target.45 Prior to that Board decision, the Bank
had a three-tier objective. The first, statutory capital, was set in nominal terms. The
second level, reserve capital, was set at a level equal to statutory capital. Once
those two objectives had been achieved through accumulated retained earnings,
the Bank had significant discretion as to how to distribute profit. Indeed, the Bank
used such discretion to make “advance payments of future transfers” to resolve a
banking crisis in 1997 (see section I above). In 1999 the Bank, with a view toward
eventual membership in the European Monetary Union, changed its distribution
policy to focus on preventing an excessive decline in surplus reserves of the currency
board. While noting that some decline from the level then prevailing was warranted
in view of declining risk in the financial environment, the Board decided to set a
floor for foreign exchange reserves, net of currency board liabilities, equal to the
greater of 2 percent of GDP or 5 percent of broad money, M2.
The Central Bank of Iceland, since 2001, transfers two-thirds of its profit to
the treasury unless capital and own reserves at the end of the fiscal year are less
44 The notion that solvency is defined not as a balance sheet concept but as a capacity to meet policy goals

is similar to the concept espoused in Fry, Goodhart, and Almeida (1996, p. 39): there, insolvency is “negative net worth at all steady state rates of inflation” so a central bank is insolvent if it is financially incapable of holding steady the rate of inflation.
45 See Bank of Estonia (1999).
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than 2.25 percent of the amount of lending and domestic securities assets of the
credit system at the end of the preceding fiscal year. In that case the transfer is
reduced to one-third of profit.46
The European Central Bank presents a hybrid system. As noted above, the
ECB chose a nominal level of capital with an option to require further transfers
from member banks. The ECB motives were explicit in two respects. First, capital was viewed as an income source to fund the operations of the bank during
startup and to absorb initial losses—which is a very conventional view of commercial banks’ minimum absolute capital requirements. Second, independence, in
general, and financial independence in particular, requires that capital adequacy be
kept under review.
Less definitive approaches have been adopted in Latin America, as evidenced
by the failure of accounting experts to agree on a position on this issue.47 Ulrich
(1998) made two proposals with reference to predollarization Ecuador. One, analogous to the Basel capital criterion, is that the central bank should hold capital and
reserves equal to at least 9 percent of risk-weighted assets according to the provisions of the legislation applicable to private commercial banks. The second, based
on a currency board analogy, is that capital plus net international reserves be at
least as great as the monetary base.
New Zealand and Australia take the fourth approach, which is best summarized as protecting the strength of the balance sheet by explicit control on risks that
are not strictly necessary for policy purposes and undertaking a review of the adequacy of the balance sheet before determining profit distribution. Essentially,
when the balance sheet is deemed strong enough, the focus is on ensuring it remains
that way but without reference to a specific benchmark. The Reserve Bank of New
Zealand employs value at risk model limits, as well as stop-loss limits, in managing its foreign asset portfolio, but it does not attempt to manage the risk coming
from its holding of domestic securities for monetary policy purposes, as (i) this
might lead the operations department to act counter to monetary policy objectives,
exactly what the market suggests the Bank of Japan might do; and (ii) because any
capital gains or losses on its holdings of government securities would be mirrored
by the government.
The Board of the Reserve Bank of Australia (RBA) reviewed in fiscal year
2000/01 the structure and adequacy of its capital and reserves and decided to consolidate disparate reserve accounts.48 The amount to be transferred to the consolidated reserve fund is determined by the Australian government after consultation
with the Board. A key element of the profit-transfer policy is that while all unrealized gains and losses are taken to the profit and loss account, unrealized gains
are not made available for transfer to the government. They are held in a separate
account until realized or offset by unrealized losses. Although the RBA does not
have an explicit target for its reserve fund, it noted that at June 30, 2001, it stood
at 10.6 percent of total assets, which the Board regarded as adequate. The Bank
46 See

Sedlabanki Islands (2001).
CEMLA (2000).
48 See Reserve Bank of Australia (2001).
47 See
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attempts to pay the determined profit early in the financial year following the year
in which it was earned, but on occasion this has not been done, as in fiscal year
1998/99, when the government spread the dividend from that year over the two
following years.
In assessing the various options, the focus on balance sheet capital is problematic in that it tends to frame the discussion in terms of capital being used to avoid
insolvency, and hence “zero” becomes a very important number as it is for commercial banks. For a commercial bank, negative capital—or the fear that a bank is
approaching negative capital—has clear implications. But for central banks zero
has no special meaning for two reasons. The first is that central banks are not subject to insolvency procedures; the second is that central banks, in their conventional
state, have a significant unrecorded asset: namely, the monopoly right to issue fiat
money (currency boards and countries participating in a monetary union are an
important exception here). This monopoly right, were it capitalized on the balance sheet in the form of franchise value or goodwill, could easily be in the range
of 20 percent of GDP, depending on the steady-state level of the inflation tax and
the discount rate. Taking a low-inflation country as an example—calculating the
annuity value of the Fed’s 2000 profit of approximately US$30 billion (roughly
0.3 percent of GDP), using a 2 percent discount rate yields a net worth of 15 percent of GDP, or approximately US$1.5 trillion, compared with balance sheet capital of $14 billion. Looked at differently, the average annual increase in U.S. reserve
money during the past 10 years was US$27 billion. This is equivalent to the monetization of a 6 percent coupon on net liabilities of US$450 billion.
The point here is that the nominal level of central bank capital—in the absence
of any knowledge of the policy regime—is a rather meaningless statistic. Only
when provided with policy objectives, such as price or exchange rate stability, can
a threshold for central bank net worth or strength be determined. That said, the
financial strength of the central bank does not provide a sufficient condition for
those policy objectives to be achieved. It merely provides a floor under which the
central bank cannot achieve its objectives without reliance on the treasury. Hence,
it is first necessary to determine the bank’s objectives, then to determine the minimum strength of the balance sheet to achieve those objectives, the exposure to
risk that the bank is likely to experience, and finally a mechanism that ensures that
enough reserves are available to absorb the risk.
This argument is a specific application of the more general methodology presented by Blejer and Schumacher (1998), in effect suggesting that central bank
strength be determined by utilizing a value at risk approach in light of the cost and
benefit matrix attached to its policy choice. As an example, a central bank that
does not determine foreign exchange policy—such as the Bank of Canada—need
hold no foreign exchange reserves.49 Banks that do hold large foreign reserves, as
is the common practice in Scandinavia, would need to adopt hedging strategies or
hold additional capital to prevent or accommodate large losses.
49 In Canada, the Ministry of Finance decides foreign exchange intervention, and the country’s foreign
assets are not on the books of the Bank of Canada.

352

©International Monetary Fund. Not for Redistribution

CENTRAL BANK FINANCIAL STRENGTH

III. Credibility and Central Bank Financial Strength
With the advent of rational expectations as a common assumption in economic
theory and the recognition that central bank policy is “. . . not a game against
nature but against rational economic agents,”50 policy credibility has become the
focus of intense interest both in theory and practice. In his survey of central bank
credibility, Blinder (2000) notes that central bankers and economists agree that
credibility is important and that it is attained by building a reputation for doing
what you say you will do. Effectively, this implies that there are three key issues.
The first is adopting the right objective function, the second is enabling the attainment of the objective, and the third is being transparent. Insights into the issue
have been gained by analyzing the preferences of policymakers, the degree of central bank legal independence, and the consistency and credibility of central bank
objectives, as well as their consistency with fiscal policy.51
Germane to the discussion of this paper is the substantial attention paid to
the relationship between central bank independence and inflation performance.
Interestingly, the demonstrated link tends not to be found outside the developed
economies.52 There are a variety of possible reasons, one of which is that there has
been insufficient attention paid to actual financial independence in the measurement of the independence variable. Indeed, Jácome (2001) finds in a study of Latin
American central banks that “legal” independence alone is actually inversely related
to good inflation performance and only by including “economic” and “financial”
independence variables does the expected correlation emerge.
The most straightforward argument in favor of central bank financial strength
is simply that central bank financial weakness leads to central bank losses. Such
losses are financed through financial repression, reserve money creation, or debt
issuance—leading to expectations of future money growth. If the reserve money
injection is consistent with the monetary program, exchange rate, or other central
bank objective, then no immediate difficulty ensues. If, however, the monetary
injection is not consistent with the central bank’s policy objectives, it will need to
be offset with countervailing action.
Here the central bank has a choice. One avenue is to suppress the impact of
the monetary injections by direct means involving repression of the financial system. However, in light of increasing recognition of the efficiency losses associated
with such policies, the use of more market-friendly indirect instruments has gained
wide acceptance.53
Accomplishing the withdrawal of liquidity through market-friendly means
requires the central bank to induce a voluntary action on the part of the public.
The central bank will need to offer the market an asset bearing a market return in
exchange for reserve money. This will lead to further operational expenses or loss

50 Kydland

and Prescott (1977).
Sargent and Wallace (1981), Rogoff (1985), Cukierman (1992), and, more recently, Faust and
Svensson (2001) and Woodford (2001).
52 See Cukierman, Miller, and Neyapti (2001), and Jácome (2001).
53 See Giovannini and de Melo (1993), and Alexander, Baliño, and Enoch (1995).
51 See
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of revenue. There are clearly limits to this policy, as eventually the central bank
will exhaust its supply of valuable liquid assets.
The next step sometimes is to issue central bank own liabilities. The sustainability of central bank debt issuance is a function of the same factors that determine
the sustainability of government debt in general.54 These include expectations of
the future income and expenditure stream of the central bank, the growth rate of
demand for the securities being purchased from the central bank, the reputation of
the issuer of the security, macroeconomic developments, the government’s commitment to guarantee obligations of the central bank, budgetary developments, and
so forth. Furthermore, chronic central bank losses and high inflation lead to institutional adaptations, such as the proliferation of indexed debt instruments, which
reduce the scope for the use of the inflation tax.55
Apart from the straightforward infeasibility of certain policy commitments
when they violate the central bank’s intertemporal budget constraint, a less severe
degree of weakness decreases the central bank’s credibility and worsens the policy cost/benefit trade-off. This would be the case where the current constellation
of exogenous factors is consistent with the chosen policy but the central bank
would not be able to withstand potential shocks to its balance sheet. Here what is
relevant is not so much the consistency of the policy but its vulnerability and the
possible volatilities of certain variables that would affect central bank strength and
correspondingly its ability to fulfill its policy obligations.56 The greater is central
bank financial independence—by definition—the greater is its ability to withstand
shocks without recourse to fiscal or quasi-fiscal resources. An additional issue is
that central bank concern with its balance sheet, even though not vulnerable, could
lead to a policy reversal (see Cargill, in this volume). Hence the importance of
choosing the right measure of target strength.
Given that many governments either implicitly or explicitly stand by to support their central banks if need be, must they provide that financing up front? That
is, is financial independence really important to credibility? We explore this question in the next section.
IV. Treasury Financing Versus Recapitalization
A country with a central bank suffering from large negative net worth faces a choice
between strengthening the balance sheet or covering losses on a cash-flow basis
from the treasury. The latter option is a frequent feature of central bank law. For
example, the 2002 organic law for the Central Bank of Guatemala has a clear provision covering cases where the Bank suffers losses that it cannot cover with own
reserves. In this event, the Ministry of Public Finances should submit in the draft
budget law a proposal to cover the losses through the provision of marketable
54 See

MacArthur’s annex to Vaez-Zadeh (1991) for an explicit derivation of the transversality conditions, and Ize (in this volume) for a “net worth” approach.
55 For example, the Central Bank of Argentina made losses during most of the high-inflation period in
the second half of the 1980s.
56 This is the emphasis of Blejer and Schumacher (1998).
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interest-bearing debt to the central bank in the following fiscal year. This type of
solution is what Edwards (2000), in his advice to the Bank, called an “automatic”
recapitalization of the central bank and which he motivated from the importance
of isolating this issue from the pure short-term political arena.
One difficulty with relying on transfers alone is that treasuries are rarely so
flexible that they can be provided on a timely basis.57 A budgetary allocation is
normally required, and it generally is not possible to usurp the legal framework of
an authorized budget law through an ex ante requirement that central bank losses
be covered. Thus, in the case of Guatemala, although the economic form of the
recapitalization is quite clearly spelled out, the legal requirement is for the government to submit legislation, not pass legislation. Thus, the likelihood of the legislation being passed is clearly subject to the will of the legislators at the moment
the budget is approved and does not depend solely on the government even if well
intentioned.58
A second concern would be that were the treasury to have sufficient discretion
to fund losses on a timely basis, this would also suggest it would have discretion
to control the size and timing of the transfers, which in effect would place monetary policy in the hands of the treasury rather than the central bank. If institutional
independence is desired for the central bank, it is difficult to see how this can be
maintained when the central bank relies on the constant goodwill of the treasury
to undertake policy implementation.
The third and perhaps most relevant concern is that states of the world where
central bank finances are under stress are likely to coincide with times of fiscal
distress, meaning that support is highly unlikely. In the game-theory literature,
such a professed policy of central bank rescue would be considered to violate the
criterion of “subgame perfection.” That is, if actually called on to play the professed strategy, the government would not find it optimal.
In assessing the difference between covering losses on a periodic basis and
through a lump-sum recapitalization, one may consider the following situation,
which abstracts from the three concerns expressed above that already would provide a bias against the credibility of treasury promises. Suppose, to achieve its
price-stability goal, the central bank must receive either an annual transfer of government securities equal to X or a one-time transfer of the present discounted value
of the stream of Xs through time, Y. In the latter case, the central bank would issue
the securities as needed to the market. The budgetary impact on the consolidated
public sector would be identical in both cases. In the annual transfer case, the central bank would immediately issue the government securities, hence the budget
impact would be equivalent to the debt service on the transferred securities. In the
second case, the nominal debt service on the government securities would be

57 Normal budget procedures would require a specific allocation for interest expenditure during the
year and frequently place a limit on government debt outstanding.
58 Guatemalan law makes the state responsible for covering the losses, which may imply that should
the approved budget not be adequate, another method must be found. The law also provides for a recapitalization of the Bank’s accumulated losses through the issuance of a long-term zero-coupon bond. See
García Lara (2002) for a thorough discussion of the motivations for these and other provisions of the law.
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much larger, but the amounts in excess of the quantity issued to the private sector
would remain in the public sector and the attendant income transferred back to the
government at the end of the financial year.
The lump-sum recapitalization additionally provides a signal of the government’s commitment to allow the central bank the financial possibility to implement appropriate policy. Conversely, the failure to provide the resources up front,
given that the net financial impact on the public sector is nil, could only call into
question the government’s long-term commitment to the annual transfer policy.
This in turn would lead to skepticism on the part of the public as to the central
bank’s policy capability. In cases where the government is particularly concerned
about influencing the public’s expectations about the medium-term policy framework, this uncertainty could be very costly.
The aforementioned discussion is placed in a formal model in the remainder of
this section. The model draws from Barro and Gordon (1983a and b) and is analogous to Backus and Driffill (1985). The general outline is that the government
wishes to undertake a financial reform, which is taken to be a reduction in the rate
of inflation. The central bank is in a weak financial situation and is not capable of
bringing the rate of inflation down to the desirable level without an infusion of government securities. More broadly, there is also the need for fiscal consolidation in
the overall public sector accounts. Hence, we are not speaking of a recapitalization
for purely transparency purposes.59
The government has a choice between transferring the required securities in a
lump-sum fashion at the beginning of the reform or transferring only the minimal
amount of securities required each time period or budgetary year. To introduce the
notion of credibility, it is assumed that the public does not know the true objective
function of the government and therefore must form expectations of future government policy on the basis of incomplete information. For simplicity, it is assumed that
the public does know the objective function of the central bank and that there are
only two possible types of government: one that has the same objective function as
the central bank and one that is weaker in the sense that under certain circumstances
it would choose to accept higher inflation than the other government or relax the fiscal constraint, which in the model can be thought of similarly. That is, the choice
variable is the rate of inflation, but the instrument is the quantity of government
bonds to issue to the central bank each period, which has a government debt-service
cost as well as a monetary implication. This motivation is but one of many for
including surprise inflation in the reduced form for the government’s objective function. These are discussed extensively elsewhere in the literature, as is the appropriate form of the objective function. For our purposes we use the following:

V i = b i ( π{t} – π e{t}) – a / 2( π{t})2 ,
59 A

recapitalization of a loss-making central bank purely for transparency purposes would involve the
provision of a zero coupon but nontradable government security to the central bank sufficient for it to generate a profit on an accrual basis. The conventional fiscal balance would then reflect the central bank
losses, but the monetary authorities would continue to be forced to finance their expenditures through
money creation.
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where π is defined as inflation, πe is expected inflation, and i is the index for government type.
The solution for the government if this is a one-stage game is to set π = bi/a.
Rational expectations with complete information require πe = π. We now discuss the situation with the possibility that there are two types of governments,
either A or B.
Government type A is strongly committed to the reform. That is, it claims
ba = 0. This government will always choose π = 0, as would the central bank.
The other government, type B, has a parameter b>> 0. In what follows, when
the parameter b is mentioned it always refers to that of the type-B government;
therefore it will no longer be superscripted. The payoff for the type B government, when it sets π = 0 and is expected to do so, is zero. The payoff for the
B government when it chooses its optimal one-stage solution, π = b/a, when people
anticipate π = 0, is:
1
– a/2(b/a)2 + b(b/a – 0)= – b2/2a + b2/a = ⎛ ⎞ b2 /a.
⎝ 2⎠

So the dominant strategy, if this were a single-stage game, would call for government A to play π = 0 and for government B to play π = b/a.
Individuals begin the game with a prior about the type of government that is
in power. The formation of these priors is not modeled. The subjective probability
that the government is of type A is denoted pa.
The prior is updated according to Bayes rule as long as the government’s type
has not been completely revealed. (If type B is revealed, the model collapses to the
perfect information case.) Bayes rule implies:
p a (t ) =

p( π{t + 1} = 0 A) pa (t + 1)
p( π{t + 1} = 0 A) pa (t + 1) + p( π{t + 1} = 0 B) pb (t + 1)

=

pa (t + 1)
pa (t + 1) + [1 − pa (t + 1)] p0 b (t + 1)

where p 0⎟ b (t + 1) is the probability that the government of type B would play
π = 0 in t + 1. Time is indexed by t, where t = T is the first period and t = 1 the
last. Thus, t represents the number of periods remaining in the game. Notice that
if p 0⎟ b (t) = 1, then pa(t) = pa(t + 1), that is, nothing is learned from experiencing
zero inflation if both governments are believed to choose it with probability one.
And, since any rate of inflation greater than zero is completely revealing, pa(t) = 0
if at any time, s, prior to t, π(s) > 0. This “sharp” conclusion is the result of two
assumptions: that the government has perfect control over the rate of inflation and
that there are only two, quite different, types of governments.
The Bayesian probability, at any time in the game, that the rate of inflation
will be set equal to zero is pa(t) + p 0⎟ b(t)pb(t). This equals pa(t) + p 0⎟ b(t) [1 − pa(t)].
Since any choice of inflation above zero will reveal the government of type B,
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if it decides to reveal itself it will choose the optimal level of inflation, b/a, at
that time. Therefore, the probability that the rate of inflation will be equal to b/a
is 1 − pa(t) − p 0⎟ b(t) [1 − pa(t)]. It then follows that the expected value of the rate
of inflation in any period is:

[ pa ()
t + p0|b ()
t pb ()
t ] × 0 + [1 – pa ()–
t p0|b ()(
t 1 – pa ()
t)] × b/a
0|b
a
a
= b/a – b/a[ p ()
t + (1 – p ()
t)p (t)] .
This is how people form expectations of inflation along the equilibrium path.
The government of type A will set the rate of inflation equal to zero for each
period. It is committed to the rule. The more complicated strategy is that of the
government of type B. It is found by working recursively from the end of the
game. Its strategy at time 1, the last play of the game, is clear. It will always set
the level of inflation equal to b/a. The decision faced by government B in the nextto-last period, period 2, is the following. The payoff equation for that government
in period 2 is:
–a/2[ π(2)]2 + b[ π(2)– πe(2)] .

If the government sets π = 0 and retains its reputation, it gains −bπe(2). In
period 1 it sets π = b/a and gains −a/2(b2/a2) + b[b/a − πe(1)]. The sum of the payoffs in the two periods equals −bπe(2) + b2/2a − bπe(1). This is the undiscounted
payoff to setting the rate of inflation equal to zero in the next-to-last period and
then setting it equal to b/a in the last period.
Alternatively, the government of type B could set the level of inflation in the
next-to-last period equal to b/a and thus reveal it is of type B. It would then, of
course, set π = b/a in the last period as well. The payoff to this strategy in the nextto-last period would be:
− a/2(b2 /a2 )+ b2 /a − bπ e(2) = b2 /2a − bπ e(2).

Then in the last period the payoff would be equal to −a/2(b2/a2) = −b2/2a. The
undiscounted sum of these two payoffs is −bπe(2). This policy represents breaking
from the “rule” at the next-to-last period, losing credibility, and then accommodating people’s high inflationary expectations in the last period.
Comparing the relative payoffs it is clear that if b/2a > πe(1), then the optimal
strategy is to set π(2) = 0. The government of type B will set π(2) = 0 if this leads
people to believe, next period, that it is of type A with sufficient probability to
make πe(1) lower than b/2a.
As noted above, inflationary expectations about time t are formed according
to the following formula:
π e (t ) = b /a – b / a [ pa (t ) + (1 – pa (t ) ) p0|b (t ) ].
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The government, if it is of type A, always sets π = 0. Solving recursively by
induction for the optimal strategy of type B one finds that it also sets π = 0
at time t, if pa(t) > (1⁄2)t−1. If pa(t) < (1⁄2)t–1, it randomizes, setting π = 0 with
probability:
p0|b ()
t =

[ 2t−1 − 1] pa()
t
1− pa()
t

.

The implication of this optimal strategy is that people will expect future inflation for some time regardless of government claims as long as they are not certain
about the government’s underlying, unobservable type. To clarify the way expectations adjust after a possible financial reform, a simple numerical example is provided on basis of the following assumptions.
Suppose b/a = 20 percent; T, the number of periods, is 10; and z, the prior on
the probability that the government is of type A, is 1/20. Recall that

(

)

π e (t ) = b / a − b / a ⎡⎣ pa ( t ) + 1 − pa ( t ) p0|b (t ) ⎤⎦ .

The rate of inflation expected to hold in each period then, from the information available at time T, the first period, is calculated below:
10–6
5
4
3
2
1

19/20 × [4/19] × (20)
19/20 × [12/19] × (20)
19/20 × [16/19] × (20)
19/20 × [18/19] × (20)
19/20 × (20)

=
=
=
=
=
=

0%
4%
12%
16%
18%
19%

The first number in each calculation is the belief, formed at time T, that the
government is of type B; the second is the cumulative probability that the government of type B will set the rate of inflation equal to 20 percent by the given period.
The numbers trace out a term structure of inflationary expectations that takes on an
S shape. Note also that expected inflation does not change until the fifth period. That
is, since there is no new information about the government before this period—as it
is known with certainty that a type B government would mimic type A at least
through this period—expectations do not change.
Thus the option of recapitalizing the central bank, by providing it with government securities at the beginning of the game, can be seen as a form of precommitment technology enabling the establishment of policy credibility in the face of
uncertainty about the underlying motivations of government. In such a case inflationary expectations would fall more rapidly as the public would know the central
bank has the independent financial resources to achieve its objective. The model
is clearly simple, and many others have been analyzed that are more sophisticated,
for example in Cukierman (1992). But the point was not to take into account the
variety of policy uncertainties. In fact, the idea was to introduce only one kind of
uncertainty and demonstrate that it is enough to lead to credibility problems. To the
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extent that other difficulties would cause even further uncertainties about future
policy would serve only to strengthen the point that should the government really
intend to undertake financial reform, it ought to provide the financial resources to
the central bank to undertake this policy at the beginning and not merely commit
to transfer amounts according to losses. Provided, of course, that the central bank
has the correct incentives.
It should be clear that recapitalization is not sufficient for the central bank to
achieve its objectives. Just as the revenues/costs of monetary policy have a fiscal
implication, the government’s fiscal policy has monetary and exchange implications. However, the failure to recapitalize the central bank, in cases where the public sector has chosen to have an independent monetary policy, creates unnecessary
uncertainty and undermines credibility. In cases where credibility is important,
that is, when the private sector’s expectations about the medium term are important,
the lack of credibility can be very costly.
V. Conclusions
If credibility is important for the success of monetary policy, the central bank must
be financially strong. The practical implication of this premise is that financially
strong central banks should ensure that their strength remains adequate to cope
with their policy responsibilities and attendant risks. Their economic auditors
should in turn utilize risk-based models to ascertain whether in most circumstances the central bank can survive adverse events without the need to abandon
its objectives. Clearly, when the objective changes, the appropriate degree of central bank financial strength should be reevaluated.
A second implication of this approach is that credible central banks need to
have a mechanism to ensure that when needed they can build reserves. Conversely,
profit in excess of what would need to be maintained to keep the central bank financially strong ought to be delivered to the treasury. The accumulation of excess net
worth is not justified, could require the government to borrow from private capital markets at excessively high interest rates, and could create a temptation to plunder the central bank’s reserves for reasons of political expediency.
The situation with financially weak central banks is not so facile. In this case,
government/society has three options. One is to relieve the central bank of some of
its policy goals, for example, price stability or maintaining a fixed exchange rate.
The second option is to achieve the goals through direct instruments and financial
repression. The attractiveness of such a solution has been demonstrated to be low
almost universally. The third solution is to strengthen the balance sheet, either now
or at some time in the future.
The paper has argued that to be credible, the strengthening must be contemporaneous with the policy commitment. A mere promise on the part of government
to solve this problem later is not credible. First, because those times or states of
the world when central banks need recapitalization tend to coincide with times of
fiscal distress. Second, providing the equivalent expected present discounted value
of the government promise in liquid securities to the central bank would clarify the
state’s commitment and provide assurance to market participants that the central
bank is financially independent.
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Recapitalization involves transferring real resources to the central bank so that
it attains profitability and its balance sheet becomes capable of recovering from
adverse shocks without resorting to the treasury. In determining how much capital
a central bank should have, a number of factors are important. The correct amount
will differ, depending on the economic environment in which the central bank operates, the historical legacy reflected in the balance sheet at a particular point in time,
and the status of institutional relations with the government. Ize (in this volume)
presents a simple model to determine recapitalization needs.
Fundamentally, however, the choice of the optimal degree of central bank financial strength, that is, financial independence, cannot be made by the central bank
alone. Policy credibility is enhanced by a diminishing of the probability that the central bank would need to turn to the government for financial assistance. But providing those resources in advance of an actual need has a cost in expected-value terms.
Only to the extent the central bank might actually need to draw on the resources
would credibility be enhanced. Hence, society must decide on a trade-off, or a stoploss rule, that determines the point at which it is ex ante optimal to require government to consider whether the cost of continuing with a given policy objective
continues to be worth the price.
Determining the financial strength of a central bank requires careful analysis,
not only of the balance sheet and economic environment but also of the accounting rules, profit transfer rule, and the bank’s institutional status within the government. Appropriate accounting rules and profit-transfer rules will safeguard the
soundness of the central bank, differentiate genuine central bank profit from disguised credit to the government, correctly reflect any central bank losses in the
government accounts, and prudently provide for the future flow implications of
changes in the current value of items on the central bank balance sheet. The appropriate level of central bank financial strength is that sufficient to ensure that in a
proportion of future states of the world determined by society, the bank will be
able to meet its policy goals and preserve its financial independence.
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In statistical matter throughout this issue,
dots (. . . ) indicate that the data are not available;
a dash (—) indicates that the figure is zero or less than half the final digit shown, or
that the item does not exist;
a single dot (.) indicates decimals;
a comma (,) separates thousands and millions;
“billion” means a thousand million; and “trillion” means a thousand billion;
a short dash (–) is used between years or months (for example, 1998–99 or
January–June) to indicate a total of the years or months inclusive of the beginning and
ending years or months;
a slash (/) is used between years (for example, 1998/99) to indicate a fiscal year or a crop
year; and
components of tables may not add to totals shown because of rounding.
The term “country,” as used in this publication, may not refer to a territorial entity that
is a state as understood by international law and practice; the term may also cover some territorial
entities that are not states but for which statistical data are maintained and provided internationally
on a separate and independent basis.
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