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1 Introduction

Emerging market economies that are integrated into global capital markets are exposed to
boom and bust cycles in international capital flows. During good times, they experience strong
capital inflows; in bad times, the flows reverse and often trigger systemic financial crises.
Empirical evidence on the relationship between capital market liberalization and financial
instability is presented e.g. in Reinhart and Rogoff (2009). Figure 1, which is replicated from
their work, illustrates this relationship by plotting an index of capital mobility by Obstfeld
and Taylor (2003) and the incidence of systemic banking crises over the past two centuries.

The destabilizing patterns of international capital flows in economies that have liberalized
their capital markets have imposed severe welfare costs and are hence of grave concern for
policymakers and society at large. A number of emerging market economies have recently
responded to these concerns by imposing prudential controls on international capital flows
(see e.g. Ostry et al., 2011).

This paper synthesizes the advances of an active recent literature that finds that pruden-
tial controls on capital flows to emerging economies may be desirable from a welfare theoretic
perspective because they reduce the incidence and severity of financial crises, which in turn re-
duces the pecuniary externalities that arise during such crises (Korinek, 2010a). The starting
point for this argument is grounded in a well-established literature, which has demonstrated
that financial crises in emerging economies can be understood as episodes of financial ampli-
fication (see e.g. Krugman, 1999; Aghion et al., 2000; Mendoza, 2002, among many others):
when emerging economies experience shocks that lead to a decline in aggregate demand, their
exchange rates depreciate and asset prices fall. This results in adverse balance sheet effects,
i.e. a declining value of collateral and net worth. In the presence of financial market imperfec-
tions, such balance sheet effects constrain the access of economic agents to external finance,
which in turn forces them to cut back on their spending and contract aggregate demand
further, as illustrated in figure 2. As a result of this feedback loop, economic shocks may
have amplified effects on macroeconomic aggregates, as is captured by the notion of financial
amplification. In the following, we will employ the term “financial crisis” as synonymous with
financial amplification.1

The new literature on prudential capital controls analyzes the normative side of this mech-
anism and finds that the falling exchange rates and asset prices that drive financial ampli-
fication effects lead to pecuniary externalities that result in distortions of the financing and
investment decisions of private market participants. Small market participants rationally take
exchange rates and asset prices as given, since they are determined by aggregate economic
conditions. In aggregate, however, their joint behavior determines the level of exchange rates
and asset prices, and by implication the extent of balance sheet effects and the degree of fi-
nancial fragility in the economy. Private market participants neglect the price effects of their
actions and the resulting balance sheet effects, which represent pecuniary externalities. As a
result, they fail to internalize their contribution to financial amplification.

These externalities introduce distortions in a wide range of financing decisions of emerging
market agents. In particular, they induce private market participants to raise too much debt,
to take on excessively risky forms of finance, e.g. foreign currency debt rather than FDI,

1The literature employs several different terms for this basic mechanism, including debt deflation, Fisherian
deflation, or financial accelerator.
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Figure 1: Capital Mobility and Financial Fragility
Notes: Episodes of high capital mobility (dashed line) have historically been associated with a greater incidence

of financial crises (solid line). See Reinhart and Rogoff (2009).

and to borrow at excessively short maturities. As a result of their distorted incentives, the
economy suffers from an excessive level of financial fragility.

In a sense, financial fragility is an uninternalized by-product of external financing, just
as air pollution is an uninternalized by-product of driving. It is privately optimal for drivers
to enjoy the benefits of their mobility while disregarding the pollution that they impose on
the rest of society, since each driver knows that her individual contribution to air pollution
is minuscule. In aggregate, however, there will be excessive pollution if all drivers act ac-
cordingly. In other words, clean air is a public good and will be subject to a “tragedy of
the commons” in the free market equilibrium. This presents a textbook policy case: if we
make drivers internalize the pollution that they create, e.g. by imposing Pigouvian taxes or
regulations, the decentralized market equilibrium will be efficient.

In a similar manner, external financing “pollutes” emerging economies with financial
fragility – it makes them more fragile and reinforces the financial amplification effects that
arise in response to adverse shocks. Private agents do not internalize this – they take the
aggregate level of financial fragility as given, even though they jointly determine the fragility
of the economy. Just as in the case of air pollution, Pigouvian taxes or regulations on exter-
nal financing in emerging economies align the private and social costs of financing decisions
and restore the efficiency of the decentralized market equilibrium. Such policy measures can
therefore make everybody in the economy better off.

The critical reader may wonder why the depreciations in exchange rates and asset prices
that occur during financial amplification effects are associated with economic distortions,
although price adjustments in normal times are viewed as part of the optimal adjustment
mechanism to shocks. For example, every microeconomics textbook tells us that it is efficient
to let oil prices adjust in response to a supply shock, and that attempts to slow the adjustment
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Figure 2: Financial Amplification Effects
Notes: Financial amplification effects are characterized by a feedback loop of (1) declining exchange rates and

asset prices, (2) adverse balance sheet effects, and (3) falling aggregate demand.

through subsidies will introduce distortions in both the demand and supply of oil, thereby
reducing welfare. The fundamental distinction between the two cases is that in the textbook
example about oil prices, the market is assumed to be complete and unconstrained. By
contrast, financial amplification effects occur only when financial markets are imperfect and
constrained by balance sheet effects.

Before proceeding, let us delineate the scope of this article. First, our focus is on pru-
dential capital controls that correct the economy-wide incentives for excessive risk-taking of
emerging market agents. The term prudential captures that we refer to capital controls that
are imposed to stem the buildup of risk before a financial crises materializes. (We touch
upon the benefits of prudential capital controls versus ex-post policy interventions that are
employed once a financial crisis hits in an extension in section 5.1.) We do not cover capital
controls on outflows or capital controls that are for other than prudential motives. See e.g.
Neely (1999) for an overview of non-prudential motives to impose capital controls. Further-
more, we focus on welfare-maximizing prudential capital controls and do not consider political
economy distortions that may lead governments to impose capital controls (see e.g. Tirole,
2003). We also exclude issues of time consistency, such as those studied as a rationale for
prudential regulation in Fahri and Tirole (2011).

Secondly, we focus on prudential capital controls rather than other forms of macropru-
dential regulation. The two are closely related, both in their objective and in the modelling
approaches that are used to motivate such regulation. The defining feature of capital controls
is that they discriminate based on the residency of investors. This is desirable because inter-
national investors who withdraw funds in a financial crisis give rise to a transfer problem –
any capital outflow puts further pressure on the exchange rate and causes further pecuniary
externalities through the resulting exchange rate movement. International investors care more
about the level of the exchange rate than domestic investors who consume goods denominated
in the domestic consumption basket. This creates a role for discriminating regulations based
on residency, i.e. for imposing prudential capital controls rather than other macropruden-
tial regulations.2 See Borio (2011) for a recent survey of the literature on macroprudential

2If all capital inflows into a country are intermediated through the domestic financial sector, then imposing
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regulation in closed economies and Jeanne and Korinek (2010b) for an example.
Thirdly, we limit our survey to the theoretical literature on prudential capital controls.

There is also a vast empirical literature on the topic. Since prudential capital controls are
usually imposed at times when capital inflows are large, this literature has to solve a difficult
endogeneity problem. See e.g. Magud et al. (2011) for a detailed survey.

Finally, let us discuss the relationship between Tobin taxes and the new literature on pru-
dential capital controls. Tobin (1978) argues that price movements in international financial
markets occur at such a rapid pace that real factors such as capital and labor cannot keep up,
leading to painful episodes of adjustment in the real economy. He advocates “to throw some
sand in the wheels of our excessively efficient international money markets” by imposing a
small tax on foreign exchange transactions that aims to reduce the volume of transactions.
By contrast, the new literature on prudential capital controls analyzes a specific externality,
which allows us to design capital controls that precisely address the underlying market imper-
fection, to conduct a clean welfare analysis, and to quantify optimal policy measures. In this
new literature, the proposed tax is to be levied on the stock of outstanding financial liabilities
to reduce the aggregate risk exposure of a country, rather than on the flow to reduce the
volume and speed of transactions.

The rest of the paper is organized as follows: In the ensuing section, we discuss a brief
history of models of financial crises and how they relate to evolving views of the desirability of
capital controls. Then we develop a benchmark model of financial amplification and discuss
in detail the role that is played by balance sheet effects. Section 3 shows that private agents
undervalue the cost of financial liabilities during episodes of financial amplification, and section
4 discusses a wide range of implications for the financing decisions in an unregulated emerging
economy, including excessive borrowing, excessive risk-taking and excessive short-term debt.
This section presents a detailed analysis of the recent literature on the externalities of financial
crises and capital controls. Section 5 covers a number of additional questions that are discussed
in this emerging literature. These include the desirability of ex-ante prudential capital controls
versus ex-post policy interventions to mitigate the effects of financial crises, the relationship
between capital controls, investment and economic growth, the effects of global interest rates
on the desirability of capital flow regulation, and the effects of capital controls in a multi-
country setting.

2 Models of Financial Crises

2.1 A Brief History

Traditional models of crises in emerging economies laid the blame for financial instability on
distorted government policies. The literature on currency crises is typically distinguished into
three “generations” (see e.g. Burnside et al., 2008). In “first-generation” models of crises such
as Krugman (1979) and Flood and Garber (1984), a profligate government relied excessively on
seigniorage revenues and, at some point, had printed so much money that an exisiting exchange
rate peg was no longer sustainable and devaluation was inevitable. Such models largely
captured the dynamics experienced by Latin American countries during the 1970s and 80s.

prudential measures on the financial sector could achieve similar effects (see Ostry et al., 2010, 2011).
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“Second-generation” models of financial crises, such as Obstfeld (1994), were developed after
the collapse of the European Exchange Rate Mechanism in 1992/3 and described devaluations
as a multiple equilibrium phenomenon: if defending an exchange rate peg carried large social
costs in terms of contractionary macroeconomic policies, and if government therefore could
not commit to defending a peg, speculation could force a devaluation of the exchange rate.
Early “third-generation” models of crises such as McKinnon and Pill (1998) and Krugman
(2001) argued that governmental bailout guarantees invited emerging market borrowers to
take on excessive risk and therefore exposed their country to the possibility of crisis.

In all these models, free capital flows were not at fault for the ensuing crises: instead,
the clear implication was that government should fix its distorted policies so that emerging
economies would no longer experience crises and could enjoy the full benefits of international
financial integration, i.e. access to foreign finance to augment their capital stock and to engage
in international risk-sharing.

The East Asian crisis in 1997/98 forced a rethink: Policy distortions did not seem to
be at the center stage of the fierce declines in exchange rates, credit and economic activity
that characterized these crises. (This is not to say that the countries involved did not have
their fair share of policy distortions – crises always have the property of shining light on the
weak spots in a country’s governance.) Instead, it seemed that a crucial factor in the East
Asian crises were severe balance sheet effects that magnified the impact of fundamental shocks
and policy distortions. In the presence of short-term foreign currency-denominated debts, a
relatively small shock, possibly a mild slowdown in productivity, led to a self-reinforcing cycle
of declining exchange rates and asset prices, deteriorating balance sheets, and contracting
economic activity.

Economists soon developed formal models of the mechanics of financial amplification in-
volving balance sheet effects (see e.g. Krugman, 1999; Aghion et al., 2000), and such balance
sheet effects were viewed as a crucial factor in explaining the dynamics of emerging market
crises (see e.g. Frankel, 2005; Burnside et al., 2008). However, most mainstream economists
continued to believe in the desirability of free capital flows. What was at first little noticed
was that models of balance sheet effects and financial amplification generically involve pe-
cuniary externalities that imply that free capital flows are inefficient, as we will discuss in
greater depth in the following sections.

2.2 Balance Sheet Effects and Financial Amplification

Financial amplification effects arise when an economy experiences a self-reinforcing feedback
loop of declining exchange rates and asset prices, deteriorating balance sheets, and contracting
economic activity. We illustrate this feedback loop in figure 2 and discuss each of the three
elements in detail:

1. Declining Prices Large adverse shocks to aggregate demand in emerging economies
typically lead to exchange rate depreciations and declining asset prices. This is both an
empirical regularity and a feature of a wide range of models of exchange rate and asset
price determination.

Exchange rates may depreciate for a number of reasons: In real models without money,
depreciations switch expenditure from foreign goods towards domestic goods to re-
equilibrate the economy, as e.g. in Krugman (1999) or Mendoza (2002). In standard
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monetary models with passive monetary policy (such as Mundell-Fleming), declines in
aggregate demand reduce money demand and therefore depreciate the exchange rate, as
in Aghion et al. (2001). In models of active monetary policy, domestic demand shocks
are countered with declines in domestic interest rates so as to soften the impact of the
shock, with the effect of depreciating the currency. In fiscal models of the exchange
rate, lower aggregate demand implies lower tax revenue and greater need for seignior-
age, leading to depreciations, as in the currency crisis model of Burnside et al. (2001).
For a detailed discussion of alternative models of exchange rate determination see Végh
(2012).

Asset prices declines may arise from two sources. First, they may be caused by changes
in the intertemporal marginal rate of substitution of domestic agents – if they are
constrained today, they value future payoffs comparatively less and asset prices declines,
as e.g. in Jeanne and Korinek (2010a,b). Secondly, if domestic agents cut back on
investment, then there is less demand for productive assets. If assets cannot be costlessly
transformed into consumption goods, this reduces their relative price according to the
q-theory of investment, as e.g. in Mendoza (2010).

2. Balance Sheet Effects Exchange rate depreciations and declines in asset prices reduce
the collateral and net worth of domestic agents, which in turn reduces their access to
credit. The channels through which such credit market imperfections play out are
complex and manifold – as in Leo Tolstoy’s famous quote, perfect credit markets are all
alike; every imperfect credit market is imperfect in its own way.

The literature on financial amplification typically models credit market imperfections
as either borrowing constraints or credit spreads. A wide range of models for borrowing
constraints have been developed. We discuss specific examples from the literature on
financial amplification in section 2.3.2, in which we introduce the financial constraint in
our sample economy. Models of endogenous credit spreads, such as Gertler et al. (2007),
are typically built on the costly state verification setup of Townsend (1979) and capture
that lower net worth leads to a higher probability of bankruptcy and higher expected
bankruptcy costs, which are reflected in the spread.

If domestic agents have borrowed in foreign currency, they suffer adverse valuation
effects: the domestic value of their debts rises in parallel with the exchange rate depre-
ciation, creating further losses and deterioration in balance sheets (see e.g. Krugman,
1999).

3. Falling Aggregate Demand The reduced access to credit tightens the budget con-
straint of domestic agents and forces them to cut back on consumption and investment.
This lowers aggregate demand in the economy, including demand for domestic goods and
domestic assets, which feeds back to the price declines that represent the first element
of the feedback loop.

The contractionary effects on aggregate demand lead to further depreciations, declines in
credit, and so forth, as shown in the figure. Exogenous shocks to the system may therefore
be amplified and lead to large effects on aggregate demand, exchange rates and asset prices,
as well as credit intermediation.
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The initial trigger for amplification effects may be a shock to any of the three elements in
the feedback loop: an exogenous shock to exchange rates and asset prices, to balance sheets,
or to aggregate demand. An exogenous shock to the exchange rate or to asset prices may be
triggered by capital outflows or by an increase in global risk aversion. An exogenous shock
to the health of domestic balance sheets may be caused by unexpected losses on the capital
stock that is held by domestic agents or tighter credit conditions. Adverse shocks to aggregate
demand may be caused for example by an exogenous decline in exports or a fall in the growth
rate.

When an economy is subject to financial amplification, capital flows become pro-cyclical
as constraints on credit are relaxed in good times and tightened in bad times. In other words,
countries can least attract finance when they most need it to smooth over temporary negative
shocks, and obtain the most credit in good times when they don’t need it – capital flows
become a destabilizing force, in contrast to the predictions in a frictionless economy. The
self-stabilizing forces of the market economy are greatly diminished because exchange rate
depreciations and asset price declines – which are supposed to reequilibrate the market – have
the perverse side effect of deteriorating balance sheets and reducing the credit worthiness of
borrowers. For every three steps forward that the price movement makes in restoring market
equilibrium, the economy slips two steps backward because of adverse balance sheet effects.
This implies that prices have to move much strongly than they would in the absence of balance
sheet effects, leading to overshooting.

Financial amplification effects that involve falling asset prices are also frequently invoked
as a mechanism to describe financial crises in closed economy models (see e.g. Fisher, 1933;
Bernanke and Gertler, 1989; Carlstrom and Fuerst, 1997; Kiyotaki and Moore, 1997). The
literature on financial amplification in open and closed economies has developed in parallel
for close to a century.3 There are many commonalities between the two approaches and
many authors that contribute to both areas. The main distinction is that only open economy
models can explicitly account for the role of the exchange rate in causing balance sheet effects.
Empirical evidence suggests that exchange rate depreciations play a crucial role in creating
balance sheet effects during crises in small open economies, and that emerging economies are
particularly vulnerable to such crises (Frankel, 2005).

2.3 A Simple Model of Financial Amplification

2.3.1 Model Setup

Let us develop a stylized model of balance sheet effects and financial amplification via exchange
rate depreciations based on Korinek (2007, 2010a). This model allows us to analytically
illustrate our arguments. We describe the dynamics of financial amplification effects during
financial crises and discuss how they differ from the standard functioning of a frictionless
market economy.

Assume a small open endowment economy with two time periods t = 1 and 2. There are
two goods in the first period, a tradable and a non-tradable, and the relative price of the
non-tradable is denoted by p, which constitutes a measure of the real exchange rate. For

3See e.g. the description of the transfer problem in the open economy by Keynes (1929) and of debt deflation
in the closed economy by Fisher (1933).
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simplicity suppose that there are only tradable goods in the second period. The economy is
inhabited by a representative agent with utility function

U = log (c1) + cT,2 where c1 = (cT,1)
σ (cN,1)

1−σ (1)

The variable c1 is a consumption index that combines tradable consumption cT,1 and non-
tradable consumption cN,1 in Cobb-Douglas fashion with expenditure shares σ and 1 − σ.
The consumer obtains endowments of tradable and non-tradable goods (yT,1, yN,1) in the first
period, which we normalize to (σ, 1− σ), and an endowment yT,2 of tradable goods in the
second period. For simplicity we assume that there is no discounting and that the world gross
interest rate is 1.

The consumer enters period 1 with his endowment and with an inherited amount of trad-
able debt d0, which we assume is subject to an exogenous random shock. (Later we will
endogenize the consumer’s choice of d0.) We denote the consumer’s net holdings of tradable
goods at the beginning of period 1 by m = yT,1 − d0. In period 1, he chooses how much
tradable debt d1 to carry into the following period. Given the relative price of non-tradable
goods p, the budget constraints of the consumer are

cT,1 + pcN,1 = m+ pyN,1 + d1 (2)

cT,2 + d1 = yT,2 (3)

2.3.2 Financial Constraint

In order to introduce the possibility of financial amplification effects into our model, we repro-
duce the assumption of Mendoza (2002) and Korinek (2007, 2010a) that period 1 borrowing
is constrained by a fraction κ < σ

1−σ of the income of the representative agent,

d1 ≤ κ (yT,1 + pyN,1) (4)

A potential microfoundation for this constraint is the following: Assume that consumers may
threaten default after taking on their debts and that they can renegotiate their debts at
the end of period 1. If they default, international lenders can seize at most a fraction κ of
the income of consumers in that period, convert all non-tradable goods into tradable goods
at the prevailing market price p, and repatriate what they receive.4 If consumers have all
the bargaining power, they could renegotiate their debt down to the level indicated by the
constraint, and lenders would not be willing to lend more than this level. We can interpret
yT,1+pyN,1 as the international collateral of domestic borrowers. A decline in the exchange rate
p reduces the international collateral and by implication the borrowing capacity of domestic
consumers, which captures the notion of balance sheet effects in our model.

Observe that non-tradable income or assets are a natural part of the collateral in inter-
national borrowing and lending relationships between private agents. Although international
lenders cannot export non-tradable goods, they can seize them in the domestic court system

4More generally, we could distinguish between the fraction κT of tradable goods and κN of non-tradable
goods that lenders can seize. As long as both are positive, our results would continue to hold.
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and sell them against tradable goods at the prevailing market price p. For example, real estate
has played an important role as collateral during many capital inflow booms and busts.5

At a more general level, the constraint represents the notion that higher income and net
worth reduce the agency problems that exist between borrowers and lenders and therefore
allows for more lending, for example by providing more seizable collateral.

Although there is a large number of specifications of financial market imperfections, not
every specification leads to financial amplification effects. A crucial ingredient to obtain such
effects is a relative price – such as an exchange rate, an asset price, or an interest rate – which
moves in a direction that hurts constrained agents when an adverse shock occurs. This may
happen either because the relative price movement directly tightens their financial constraints,
as in our analytic illustration, or because it leads to negative income and wealth effects on
constrained agents. Let us discuss each of these two categories in turn.

Models in the first category feature a financial constraint that directly depends on a
relative price. For example, the borrowing constraint in our specification (4) is based on
current income and the current exchange rate. This captures the notion that current income
plays an important role in the current incentives of borrowers and reflects common practice
in a number of credit markets, such as those for mortgages. Alternatively, the borrowing
constraint may depend on the future collateral of borrowers at the time of repayment, as
for example in Céspedes et al. (2011) or in the appendix of Korinek (2010a).6 Two similar
categories of constraints exist in the literature on financial amplification and asset prices:
Jeanne and Korinek (2010b) and Mendoza (2010) impose a financial constraint that depends
on current asset prices, whereas Kiyotaki and Moore (1997) imposes a constraint that depends
on future asset prices and collateral.7

Models in the second category feature a relative price that leads to income or wealth
effects. Financial amplification occurs when a shock leads to a change in relative prices that
imposes a negative income or wealth effect on those agents who experienced the shock. For
example, Krugman (1999), Aghion et al. (2001) and Schneider and Tornell (2004) specify a
borrowing constraint in which emerging market agents can take on debt up to a multiple
of their net worth, and net worth is affected by exchange rate depreciations. Caballero and
Krishnamurthy (2001, 2004) describe a framework of emerging economies in which constraints
in international and domestic credit markets interact and lead to inefficiencies of the type of
Bhattacharya and Gale (1987) and Jacklin (1987): the lower the availability of dollar liquidity
in the emerging economy, the higher domestic interest rates, which makes distressed borrowers
poorer and reinforces the adverse shock, capturing a form of amplification. Lorenzoni (2008)
assumes that entrepreneurs can only pledge a fraction of their future earnings. When they are
borrowing constrained, fire sales lead to asset price declines that make them poorer, which
constitutes a form of financial amplification. In all these specifications, there is a relative

5There is an instructive analogy to asset markets: a lender who lends to an airline company that uses planes
as a collateral has no intrinsic use for planes. In the event of default the lender seizes the planes and sells them
to other airlines against cash.

6In models of financial amplification in which the borrowing constraint depends on future prices, it is
necessary to introduce investment as a link between the current period and the future. Amplification arises
when borrowing constraints at time t become binding, which reduce investment at time t and lower income
and prices at time t+ 1, which in turn reduces borrowing at time t further, and so on.

7However, Kocherlakota (2000) and Cordoba and Ripoll (2004) caution that the constraint specification of
Kiyotaki and Moore (1997) does not yield quantitatively large amplification effects in calibrated models.
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price movement that does not enter financial constraints directly but that leads to negative
income or wealth effects that reinforce an initial shock.

Empirical studies of financial amplification effects attempt to identify the price effects
through which negative shocks to one agent have an adverse impact on other agents in the
same sector (see e.g. Benmelech and Bergman, 2011). This is complicated by the fact that
many shocks affect the sector as a whole. Given the similarity of the different specifications of
financial constraints, the economic literature has not yet found a way to empirically disentagle
which ones best reflect the data.

2.3.3 Model Solution

We express the optimization problem of the consumer as a function of the economy’s period
1 holdings of tradable goods m = yT,1 − d0, which depends on the shock to d0, and tradable
endowment yT,1,

8

V (m; yT,1) = max log (cT,1)
σ (cN,1)

1−σ + cT,2 s.t. (2), (3) and (4) (5)

Equilibrium in the economy is characterized by a set of allocations (cT,1, cN,1, d1, cT,2) and a
price p such that this maximization problem is solved and markets clear, i.e. cN,1 = yN,1 = 1−σ
for non-tradable goods and cT,1 = m+ d1 for tradable goods. Assigning the shadow prices µ
and λ to the period 1 budget constraint and borrowing constraint, the first-order conditions
of the consumer are

FOC (cT,1) :
σ

cT,1
= µ

FOC (cN,1) :
1− σ
cN,1

= µp

FOC (d1) : 1 + λ = µ

Combining the first two optimality conditions and imposing domestic market clearing for
non-tradable goods, we obtain

p =
cT,1
σ

(6)

The real exchange rate is an increasing function of tradable consumption, which we can loosely
interpret as a measure of aggregate demand in period 1. (The response of the exchange rate
corresponds to element 1 in the feedback cycle of financial amplification in figure 2.) In our
model, the consumer wants to spend fixed shares of his consumption on tradable and non-
tradable goods, given the Cobb-Douglas utility function. Since the quantity of non-tradable
goods in the economy is constant, any increase in tradable consumption needs to be matched
by a parallel increase in the price of non-tradable goods to keep the expenditure shares on
the two goods constant and to ensure that the market for non-tradable goods clears.

8We include yT,1 as a separate argument to the function V (·) since it shows up not only in the budget
constraint (where it is captured by the variable m) but also in the borrowing constraint.
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Loose Financial Constraints For sufficiently low levels of initial debt d0 the financial
constraint on the representative consumer will be loose so λ = 0 and µ = 1. Then the
consumer chooses to consume cT,1 = σ = yT,1 and borrow d1 = d0, and the exchange rate is
p = 1. This allocation satisfies the borrowing constraint if d0 ≤ κ. For unconstrained levels
of initial debt, the economy therefore achieves the first-best allocation, which we denote by
fb.

We substitute these allocations in equation (5) to express the utility of the consumer in
the first-best allocation as a function of the economy’s period 1 holdings of tradable goods m
and yT,1.

V fb (m; yT,1) = vfb +m

for an appropriate constant vfb. The derivative of this function with respect to m captures
the marginal valuation of holding liquid tradable goods (in short: marginal value of liquidity),
which we denote by

V fb
m (·) = 1

Binding Financial Constraints If d0 > κ, then the financial constraint on the consumer
is binding and determines the level of borrowing and tradable consumption

d1 = κ [yT,1 + pyN,1] (7)

cT,1 = m+ d1 (8)

Equation (7) captures element 2 in the feedback cycle of financial amplification in figure 2,
since a lower exchange rate reduces how much individual agents can borrow. Equation (8)
captures element 3 in the feedback cycle, since lower borrowing d1 reduces the consumption
of domestic agents.

The constrained consumer with d0 > κ recognizes that his utility, given period 1 liquid
tradable resources m = yT,1 − d0, is

V con (m; yT,1) = vcon + σ log {m+ d1} − d1 (9)

for an appropriate constant vcon. The consumer’s marginal value of liquidity under binding
constraints is

V con
m (·) =

σ

cT,1

Since cT,1 < σ under binding constraints, observe that V con
m > V fb

m – the marginal value of
liquidity is higher (and, conversely, debt repayments are more costly) when the constraint is
binding than when it is loose.

In general equilibrium, the real exchange rate is given by p = cT,1/σ, which implies

d1 = κ
[
yT,1 + yN,1 ·

cT,1
σ

]
(10)

Solving the two equations (8) and (10) in cT,1 and d1, we obtain

d1 = κ ·
σyT,1 +myN,1
σ − κyN,1

cT,1 = σ ·
m+ κyT,1
σ − κyN,1

(11)
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Since d0 > κ, the fractions in both terms are less than 1; therefore the constrained levels of
borrowing d1 and consumption cT,1 are less than the unconstrained levels, which were given
by d0 > κ and σ respectively.

When borrowing constraints are binding, our model exhibits financial amplification. As-
sume a shock that leads to a marginal change in the initial level of debt and therefore a change
dm in the liquid tradable resources of the consumer. The response of tradable consumption
is

dcT,1
dm

=
σ

σ − κyN,1
> 1

An increase in m leads to an amplified increase in consumption. This occurs because higher
liquid wealth m leads to higher tradable consumption cT,1, which appreciates the real exchange
rate p and relaxes the borrowing constraint on the consumer, and so forth (see figure 2).

3 Financial Amplification and Pecuniary Externalities

The preceding section has highlighted the central role played by exchange rate depreciations
and asset price declines during episodes of financial amplification. In this section, we empha-
size that these price movements entail pecuniary externalities.

We start with a general definition of externalities and distinguish them into pecuniary
externalities and technological externalities. Next we discuss under what conditions pecuniary
externalities are consistent with Pareto efficiency and when they lead to economic distortions
that call for policy intervention. We formalize our insights in the context of the analytical
model of financial amplification that we developed in the preceding section. Finally, we discuss
the implications for the efficiency of capital inflows in emerging economies and the desirability
of prudential capital controls.

3.1 Pecuniary Externalities and Efficiency

Externalities are defined as indirect effects of an economic activity on agents other than
the originators of such activity (see e.g. Laffont, 1987). We distinguish externalities into
technological externalities and pecuniary externalities. Technological externalities arise when
an economic activity has direct effects on the utility function or the production function of
another agent who is not involved in the activity. The textbook example of a technological
externality is pollution – car drivers enjoy the benefits of driving but produce pollution as a
by-product, which reduces the utility of other agents in the economy who are not involved in
the driving activity.

Pecuniary externalities, by contrast, arise when an economic activity affects relative prices
and this has an indirect effect on the welfare of another agent by changing her consumption
set or her production set. In other words, pecuniary externalities work through the price
system. To reproduce a typical example, provided by Laffont (1987): if one person consumes
more whiskey and raises the price of whiskey, this increases the welfare of whiskey producers
and decreases the welfare of whiskey consumers, imposing positive and negative pecuniary
externalities on them.

In an economy with complete markets and price taking behavior, the first fundamental
theorem of welfare economics states that the decentralized equilibrium is Pareto efficient in
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spite of such pecuniary externalities.9 Relative prices reflect the relative marginal utilities of
all goods for all agents, so that nobody has an incentive to engage in further transactions.
If a relative price changes, the resulting pecuniary externalities “net out” since the gains
experienced by the sellers of a good are precisely offset by the losses suffered by the buyers
of the good. The new equilibrium is still Pareto efficient – no agent in the economy can be
made better off without hurting the welfare of another agent.

The observation that pecuniary externalities are consistent with Pareto efficiency under
the conditions of the first welfare theorem has led some economists to argue that they are
not really externalities and should not be called externalities. However, the term is useful
for welfare analysis in an environment of incomplete markets, such as the one we describe in
this paper. In accordance with the literature on the inefficiencies that arise under incomplete
markets (see e.g. Greenwald and Stiglitz, 1986), we use the term “pecuniary externalities” for
any indirect welfare effects that one agent imposes an another through the price system, no
matter whether the market is complete or not.

Given this definition, pecuniary externalities are part of the normal functioning of a market
economy. They occur whenever an agent changes his demand or supply of a good and prices
move to correctly reflect the relative scarcity of resources in the economy. In consumer theory,
what we term pecuniary externalities corresponds to the income and wealth effects of price
changes, which, together with substitution effects, represent the mechanism through which
the invisible hand equilibrates the market.

On the other hand, pecuniary externalities are associated with inefficiencies when the con-
ditions of the first welfare theorem are violated, i.e. when agents do not behave competitively
or when markets are incomplete. When agents do not behave competitively and exert pricing
power, they recognize that reducing their demand (supply) will manipulate relative prices
and entail pecuniary externalities that go in their favor. In the resulting equilibrium it is
well known that the quantity transacted is inefficiently low and there is a monopoly wedge
between the marginal valuations of buyers and sellers of goods. Because of this wedge, both
sides of the market would benefit from increasing the quantity transacted.

When markets are incomplete, the market structure prevents individuals from equalizing
their marginal utilities for all goods across all time periods and states of nature. In such
an environment, price movements entail pecuniary externalities that generally do not cancel
out.10 The decentralized equilibrium is not constrained Pareto efficient in such a setting
because a planner who is subject to the same market incompleteness as private agents can
achieve a superior equilibrium: a planner can instruct decentralized agents to deviate from
their private optimality conditions at a second-order cost, and these deviations may lead to
changes in relative prices and pecuniary externalities that have first-order benefits because
they redistribute resources from agents with a lower marginal valuation to those with a higher
marginal valuation.11

9An additional technical condition is that the preferences of all agents need to be locally non-satiated.
10There are several special circumstances, however, when equilibrium is constrained efficient even if markets

are incomplete. These include economies with a single good (because there are no relative prices that could
trigger pecuniary externalities) and economies with a single or representative agent (because there is no trade
in such an economy). For a detailed discussion, see Arnott et al. (1992).

11See Hart (1975), Stiglitz (1982), Geanakoplos and Polemarchakis (1986) and Greenwald and Stiglitz (1986)
for a discussion of the inefficiency of the decentralized equilibrium in economies with incomplete markets at a
technical level. Arnott et al. (1992) provides an excellent intuitive description.
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In our analytic example above, the market for borrowing is constrained because borrowing
is limited by the value of the borrower’s collateral. When the constraint is binding, the effect
is similar to that of a market incompleteness: the borrower values resources today relatively
more than the lender, and the two agents are prevented from equating their relative marginal
utilities. In such an environment pecuniary externalities matter: an appreciation in the
exchange rate or an increase in asset prices that raises the value of the borrower’s collateral
and relaxes the borrowing constraint will allow for more lending. This brings the economy
closer to the first-best allocation that would prevail in the absence of the borrowing constraint
and constitutes a Pareto improvement.

Externalities can be viewed as a coordination problem: if decentralized agents could co-
ordinate their actions, they would collectively attempt to limit the adverse price movements
that damage their balance sheets in crisis states. All agents would be better off, but there
is a free-rider problem: every individual agent has incentives to enjoy the benefits resulting
from the coordinated behavior of all other agents and implement his private optimum.

3.2 Pecuniary Externalities in Open Economy Macroeconomics

In open economy macroeconomics, the exchange rate plays a crucial stabilizing role when
markets are complete. If the domestic economy experiences an adverse shock, equilibrium is
restored through a depreciation in the exchange rate. Under normal circumstances, exchange
rate depreciations have expansionary (competitiveness-enhancing) effects and therefore play
a stabilizing role in the economy. This effect is what led e.g. Friedman (1953) to advocate
flexible exchange rates.

A similar argument can be made about the stabilizing role of asset price movements in
response to shocks. For example, if resources are scarce because of a temporary adverse shock
or if future productivity declines, falling asset prices provide a market signal that it is desirable
to reduce investment. Again, asset price movements are the mechanism through which the
invisible hand restores equilibrium in the demand and supply for investment.

Exchange rate and asset price movements lead to pecuniary externalities – for example, in
most models of exchange rate determination, a depreciation implies that domestic consumers
have to pay more to import foreign goods, which is a negative income effect. As long as
markets are complete and unconstrained, the relative marginal utilities of domestic agents
and foreigners are equalized. Pecuniary externalities that redistribute between them do not
interfere with Pareto efficiency because the negative income effects on domestic agents are
precisely offset by positive income effects for foreigners who earn more on their goods.

In an economy that is subject to borrowing constraints, this is no longer the case. Domestic
agents value consumption goods relatively more than foreigners – they would be willing to pay
a higher interest rate than the market rate if they were allowed to borrow, but the constraint
prevents them from doing so. By implication, the negative income effects of exchange rate
depreciations on domestic agents are larger than the positive income effects on foreigners, and
aggregate welfare is reduced. If exchange rates or asset prices directly enter the borrowing
constraint of domestic agents, as in our analytic example, then the relative price movement
tightens a binding constraint, which also reduces aggregate welfare. Observe that the negative
welfare effects caused by such price movements correspond closely to what we summarized
as “balance sheet effects” in our diagram of financial amplification. They are what makes
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amplification effects and financial crises so costly in terms of welfare.
In the decentralized equilibrium of the economy, domestic agents take all prices, including

exchange rates and asset prices, as given. Small agents rationally recognize that their impact
on prices is small.12 However, if the economy is subject to amplification effects, everybody
would be better off if they coordinated to take advantage of their pricing power to counter the
effects of relative price movements that are Pareto inefficient. A planner would do precisely
that, as we will discuss in the following.

3.3 Undervaluation of Liquidity

We introduce a constrained social planner into our model from section 2.3 and compare
the allocation chosen by this planner with the decentralized equilibrium. We assume that
the planner optimizes the welfare of domestic consumers subject to the same constraints
as decentralized consumers, including the borrowing constraint, the budget constraints and
constraints on the market structure. In evaluating the borrowing constraint, the planner
internalizes that the exchange rate at which non-tradable collateral is valued is determined
by the marginal rate of substitution between tradable and non-tradable goods, as given by
the exchange rate equation (6).13

This notion of a constrained planner differs significantly from a first-best planner who
would have the power to ignore the borrowing constraints and budget constraints of individual
agents. However, constrained planning problems better capture the situation of a regulatory
authority in the real world. Since the economy under consideration is small and the planner’s
actions do not affect the global equilibrium, any welfare improvement in the domestic economy
also constitutes a global Pareto improvement.

When the financial constraint in the economy is loose, it is easy to see that both decentral-
ized agents and the constrained planner implement the first-best allocation. In this allocation,
they both perceive the marginal value of liquidity as V fb

m = 1. However, this changes when
borrowing constraints are binding and financial amplification effects are triggered:

Lemma 1 (Undervaluation of Liquidity) Decentralized agents in an economy that is sub-
ject to financial amplification effects undervalue liquidity compared to a constrained planner.

An analogous way of stating the lemma is that decentralized agents undervalue the cost
of financial payouts when the constraint is binding.

Proof. Decentralized agents perceive the benefit of a marginal unit of liquidity when the
financial constraint is binding as V con

m = σ
cT,1

. In taking the derivative of the value function

(9), domestic consumers take the borrowing limit d1 as given since all the variables on the

12Even if some market participants have some market power, they will not fully internalize the social costs
of the pecuniary externalities that result from their actions. For example, in a duopoly, each player would find
it optimal to internalize only 50% of the pecuniary externalities.

13This formulation of a constrained planning problem, in which the planner has no other instruments than
the decentralized market, is the most basic criterion for Pareto inefficiency. If we give the planner additional
instruments, it is natural that she can improve the equilibrium further. See for example section 5.1 for a
discussion of how a planner would use mitigating policy measures once a crisis has occurred.
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right-hand side of equation (7) are exogenous for price takers. In general equilibrium, we can
substitute for cT,1 from equation (11) to re-write this expression as

V con
m (·) =

σ − κyN,1
m+ κyT,1

A social planner, on the other hand, internalizes that the exchange rate p in (7) is endoge-
nous to the aggregate period 1 tradable resources m = yT −d0 in the economy. She recognizes
that the borrowing limit d1 is given by equation (10) and the value function of consumers is

V sp (m; yT,1) = vsp + σ log [m+ κyT,1]− κ ·
σyT,1 +myN,1
σ − κyN,1

for an appropriately chosen constant vsp. Taking the derivative of the value function with
respect to m, we obtain the marginal benefit of liquidity as perceived by the social planner:

V sp
m (·) =

σ

m+ κyT,1
−

κyN,1
σ − κyN,1

Comparing the two marginal valuations of liquidity we find

V sp
m > V con

m

(Recall that the constraint binds when d0 > κ and that we normalized yT,1 + yN,1 = 1.)

During episodes of financial amplification, decentralized agents only recognize the private
benefits of additional liquidity and take the tightness of the financial constraint, as captured
by V con

m , as given.
By contrast, a constrained social planner coordinate the actions of decentralized agents

and internalizes the social benefits of additional liquidity as captured by V sp
m . She recognizes

that additional liquidity m across the economy raises aggregate demand, which appreciates the
exchange rate and leads to positive financial amplification effects. We depict the discrepancy
between the two valuations of liquidity V con

m and V sp
m in figure 3.

One way of putting this result is that a healthy balance sheet, i.e. holding liquidity m
when financial constraints are binding, is a public good. A planner who internalizes this
effect ensures the socially optimal provision of a public good.

4 Financing Decisions and Capital Controls

The marginal valuation of liquidity plays a central role in all intertemporal and most intra-
temporal allocations of market participants. In the macro and finance literature, the relative
marginal valuation of liquidity between two periods is often referred to as pricing kernel,
stochastic discount factor or intertemporal marginal rate of substitution. In the analytical
example that we describe above, the valuations of liquidity of the planner and of decentralized
agents differ, but the two choose the same allocations out of necessity – since there are no
free decision margins if the financial constraint is binding.

However, once we introduce additional decision margins, the undervaluation result that we
identified in lemma 1 creates a wide range of distortions in the behavior of decentralized agents.
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balance sheet effects
Liquid net worth

Marginal 
valuation of 
liquidity

Social valuation
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Figure 3: Private and Social Valuation of Net Worth
Notes: When liquid net worth falls below a threshold level, contractionary balance sheet effects trigger financial

amplification. Private agents do not internalize their pecuniary externalities and undervalue the social benefits

of liquid net worth.
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In the following we focus on a subset of the distortions that result from such externalities
that affect financing decisions and that have been analyzed in the emerging literature on
prudential capital controls (e.g. Korinek, 2010a): overborrowing, excessive risk-taking, and
excessive short-term debt. In each of these areas, we characterize the distortion analytically
in our benchmark model. Then we discuss the related literature, grouped by exchange rate
externalities, asset price externalities, and interest rate externalities.

4.1 Over-borrowing

An immediate implication of the undervaluation of liquidity (lemma 1) in emerging economies
that experience financial amplification is over-borrowing: Since individual agents do not in-
ternalize the full social cost of repayments when financial constraints are binding, they take
on an excessive debt level and promise excessive repayments compared to the allocations of a
constrained planner.

When the economy experiences binding constraints, an excessive debt level implies that
decentralized agents experience more amplification, i.e. sharper declines in the exchange rate
and in borrowing capacity than under the allocations chosen by a constrained planner. The
free market equilibrium exhibits excessive volatility in the sense that consumption is less
smooth than what is optimal. The policy implication of this finding is that it is desirable
to impose prudential capital controls on inflows of debt to reduce the external borrowing of
private agents.

Analytic Illustration We illustrate our finding on over-borrowing by augmenting the prob-
lem described above by an additional time period 0 that occurs before the economy exhibits
financial amplification in period 1. Assume that domestic consumers are born with no en-
dowment in period 0 and derive utility

U = log
(
cσT,0

)
+ log (c1) + cT,2 (12)

The only way to consume in period 0 is to borrow so d0 = cT,0 and the liquid tradable
resources in period 1 are m = yT − d0. Using the value function from above, we formulate
the consumer’s problem as

maxσ log (d0) + V (yT,1 − d0; yT,1)

and obtain the first-order condition
σ

d0
= Vm (·)

Result 1 (Over-borrowing) If κ < σ, a constrained social planner would take on less debt
than decentralized agents.

Proof. If κ ≥ σ then the economy is unconstrained in period 1 so V fb
m = 1,d0 = σ and the

allocations of a decentralized agents and a planner coincide. On the other hand, if κ < σ then
the economy is constrained. It follows from lemma 1 about the valuation of liquidity that for
any constrained level of debt, V con

m < V sp
m . Therefore we find that in equilibrium dcon0 > dsp0 .

In other words, a constrained social planner would borrow less than private agents in period
0 so as to relax the financial constraint in period 1.
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In comparing the two allocations, it can be seen that the consumption path chosen by
the constrained planner is smoother than the path chosen by decentralized agents – the
planner introduces a small wedge in the Euler equation between periods 0 and 1 so as to
reduce a larger wedge in the Euler equation between periods 1 and 2. In this sense, the
planner reduces intertemporal consumption volatility. In a stochastic version of the model
in which the financial constraint only binds in low states of nature, the planner would also
reduce consumption volatility across different states of nature (see Jeanne and Korinek, 2010a;
Bianchi, 2011).

The constrained planner’s equilibrium can be implemented by imposing a Pigouvian tax
τ on debt inflows that closes the wedge between the private valuation V con

m and the social
valuation V sp

m of the cost of debt. If a tax on borrowing d0 is imposed and the revenue is
rebated lump sum, the Euler equation of private consumers becomes σ(1−τ)

d0
= V con

m (·). This

condition replicates the planner’s constrained optimal intertemporal allocation σ
d0

= V sp
m (·) if

the Pigouvian tax is set such that

1− τ =
V con
m

V sp
m

(13)

where the derivatives V sp
m and V con

m are evaluated at the planner’s allocation. Since V sp
m >

V con
m > 1, the tax is strictly positive but sufficiently small that it does not discourage bor-

rowing to the point where the constraint is loosened. In other words, a planner would impose
prudential capital controls so as to reduce the magnitude of crises, but would not attempt to
completely avoid them.

An alternative measure is an unremunerated reserve requirement that imposes an oppor-
tunity cost on the lender that equals the size of the Pigouvian tax τ . If the cost of capital for
an investor is r, then the opportunity cost of an unremunerated reserve requirement u is ur,
which equals the optimal tax wedge if it is set such that

u = τ/r =
1− V con

m /V sp
m

r
(14)

Literature We categorize the literature on pecuniary externalities and over-borrowing ac-
cording to which relative price is involved. We first discuss exchange rate externalities – as
in our analytical illustration – then asset price externalities, and finally interest rate exter-
nalities. In the models of financial amplification in the literature, overborrowing is a robust
feature.

In the literature on exchange rate externalities, Korinek (2010a) estimates the optimal
magnitude of taxes using a sufficient statistics approach. He finds that the externalities of
dollar debt in an application to Indonesia ranged from 0 to 30.7% over the past two decades
and that the optimal level of tax should be on average 1.5%. Sufficient statistics approaches
show that optimal policy measures can often be expressed as a simple function of a small
set of statistics that can be directly obtained from the data (see Chetty, 2009, for a general
exposition). Korinek (2010a) shows that the externalities of capital flows during financial
amplification can be determined as the product of the social cost of borrowing constraints
(as measured by the gap in the Euler equation of constrained agents) and the extent of
amplification (as measured by the marginal change in debt in response to the underlying
shock). The benefit of sufficient statistics approaches is that they estimate such parameters
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directly from the data without relying on restrictive assumptions about model structure,
behavior and parameters, which makes the resulting policy measures more robust.

Bianchi (2011) quantifies the magnitude of the optimal tax in a dynamic model calibrated
to Argentina and finds that it ranges from 0 to 23%, with an average of 5.2%. The benefit
of calibrated equilibrium models is that they allow for greater freedom in the simulation of
out-of equilibrium policies. In this sense, the two methodologies are complementary.

Benigno et al. (2010, 2011) analyze dynamic models of exchange rate externalities and
focus on labor market policies to mitigate binding financial constraints. They also describe
the effect of such policies on the equilibrium quantity of debt in the economy. However, as
we discuss in more detail in section 5.1, this does not provide insights into optimal prudential
policies.

In the literature on asset price externalities, Korinek (2011b) quantifies the level of asset
price externalities and the resulting optimal taxation of capital flows to emerging economies
in a multi-country DSGE model and finds an optimal tax of 2% on average, which is strongly
pro-cyclical: for each percentage point increase in a country’s capital inflows/GDP ratio, it is
optimal to raise the tax by 0.87 percentage points. Aizenman (2011) develops a model of fire
sale externalities and finds that it is optimal to tax borrowing at a rate of 0.6% and use some
of the revenue to subsidize reserves in the banking system.

There are a number of additional insights from the quantitative literature on asset price
externalities that are calibrated to advanced economies. Jeanne and Korinek (2010b) and
Bianchi and Mendoza (2011) show that optimal prudential regulation is highly cyclical. Pru-
dential taxes are only warranted if there is a risk of binding constraints in the period of
repayment.14 Specifically, the magnitude of externalities and capital controls is determined
by the probability and expected size of financial amplification effects when the capital inflow is
to be repaid. Jeanne and Korinek (2010b) find that externalities are likely to be largest during
booms when risk builds up, and prudential controls should be raised during such times. They
are likely to be lowest at the bottom of crises when there is no scope for further deterioration
in the economy, and prudential controls can be reduced at that time – potentially to zero.
The optimal level of prudential capital controls should therefore adjust pro-cyclically.

Nikolov (2011) describes a model of asset price externalities that is calibrated such that the
most productive agents are always financially constrainted. In that situation, their borrowing
is a corner solution that is determined by the constraint, and optimal prudential taxes have
no effect. Jeanne and Korinek (2010b) also obtain this result if they calibrate borrowers to
be sufficiently impatient. The lesson is that studying optimal prudential policies requires
a framework in which the borrowing choices of individuals are not determined by binding
constraints, such as models of occasionally binding constraints. By contrast, DSGE models
that assume that financial constraints are always binding so that they can be solved by
perturbation methods cannot provide insights into prudential regulation based on pecuniary
externalities.

In the literature on interest rate externalities, Caballero and Krishnamurthy (2004) find
over-borrowing in a model in which domestic and international collateral constraints interact

14However, even if prudential taxes are not employed in some time periods, the equilibrium in a multi-period
general equilibrium model will still be affected by the expectation of future intervention.
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to amplify shocks because the interest rate at which distressed agents borrow rises further
the more constrained they are. A planner in their model would instruct agents to borrow less
ex-ante so that there is more liquidity available in the domestic credit market during crises.
This lowers the cost of borrowing and redistributes from unconstrained lenders to constrained
borrowers who value liquidity comparatively more highly.

The literature on over-borrowing and capital controls implicitly assumes that any capital
inflow to emerging economies is in the form of one-period foreign currency debt. Let us
generalize our findings to the full range of the liability structure of an emerging economy in
the following.

4.2 Excessive Risk-taking and Underinsurance

The externalities of financial amplification induce private market participants to take on too
much aggregate risk in their financing decisions, even if they have access to state-contingent
insurance instruments. Emerging economies face a risk-return trade-off in their financing
decisions: instruments such as dollar debt are cheap – they are available at comparatively
low interest rates – but they impose significant risk on borrowers in case the exchange rate
depreciates. On the other hand, financial instruments that involve more risk-sharing, such as
local currency debt or, even more so, equity and FDI, require a higher return that compensates
international investors for the additional risk.

Private agents choose their liability structure according to a private risk/return trade-off,
but fail to internalize that a risky private balance sheet also imposes social costs. Put differ-
ently, they do not have proper incentives to take precautions against financial amplification
effects and buy too little crisis insurance compared to a constrained planner.

This creates a natural role for prudential capital controls that discourage emerging market
agents from issuing excessively risky financial liabilities. Such controls aim to raise the private
cost of different financial instruments to their social cost and force private agents to account
for the expected social loss that they create by exposing the country to greater crisis risk.

Analytic Illustration In our analytic model, we introduce two states of the world in
period 1 and allow consumers to interact with risk-averse international investors and make
a state-contingent financing/insurance decision in period 0. Assume that consumers value
consumption according to the utility function U = cT,0+u (c1)+cT,2 and that period 1 output
can take on two realizations yT,1 ∈

{
yL, yH

}
with probabilities p and 1 − p. Consumers sell

state-contingent securities dL0 and dH0 to large international investors who buy them at prices
p (1 + ρ) and (1− p) each. In other words, investors are paying the expected value for payoffs
in the high state of nature, but they are averse to the low state of nature and are willing to
pay a premium (1 + ρ) for payoffs in that state.15

The maximization problem of domestic consumers is

max
[
p (1 + ρ) dL0 + (1− p) dH0

]
+ Ei

{
V
(
yi − di0; yi

)}
15Risk-averse international investors are an important aspect of our model; otherwise domestic consumers

could costlessly insure against domestic shocks.
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where the expectation is taken over i ∈ {L,H}. The resulting first-order condition on dL0 is

1 + ρ = Vm
(
mL
)

(15)

Result 2 (Excessive Risk-Taking) A constrained social planner would commit to smaller
repayments dL0 in the low state of nature than decentralized agents.

Proof. According to equation (15), consumers choose a state contingent repayment that
leaves them constrained in the low state of nature L, since the cost of insurance against this
state is greater than the marginal value of liquid resources in unconstrained states V fb

m = 1.
This first-order condition pins down a unique level of dL0 since the value function V is strictly
concave in that region. By contrast, the first-order condition on repayments in the high
state dH0 is V fb

m

(
mH

)
= 1, which implies that the economy will be unconstrained in the high

state. Per lemma 1, the planner values liquidity more highly than decentralized agents in the
constrained state L, but the two value liquidity equally in the unconstrained state H. By
substituting the derivative of the planner’s value function in the first-order condition (15),
it can be seen that the planner would promise lower repayments in the low state of nature,
i.e. the planner’s financing choices leave the economy less exposed to binding constraints and
financial amplification.

The portfolio decision of consumers can be interpreted as a risk/return trade-off: they sell
claims on the low state of nature to the point where they incur binding constraints (“risk”)
because foreign investors are willing to buy such claims at a higher price (“return”). The
planner perceives the cost of binding constraints higher and will therefore sell fewer claims
dL0 . If the low state of nature materializes, the planner is responsible for smaller repayments,
there is less amplification, and consumption cT,1 declines less severely than in the decentralized
equilibrium. In this sense a planner takes on less risk in her financing decisions or buys more
insurance against adverse states of nature than decentralized agents.

The planner’s equilibrium can be implemented via Pigouvian taxation or unremunerated
reserve requirements on payoffs in the low state of nature dL0 according to the formulas (13)
and (14). Consumers and the planner value payoffs in the unconstrained high state dH0 equally.

We can view real-world securities as different combinations of state-contingent payoffs(
dL0 , d

H
0

)
. For example, foreign currency-denominated debt would correspond to a pair dL0 >

dH0 – consumers who borrow in foreign currency have to repay more in low states of nature
when a country’s exchange rate depreciates. CPI-indexed local currency debt (real debt)
would correspond to dL0 = dH0 . On the other hand, non-indexed local currency debt would
correspond to dL0 < dH0 since it entail lower repayments in low states than in high states of
nature. FDI may be viewed as a contract in which dL0 ≈ 0 since profits are only repatriated in
good times. The different weights on payoffs in the high state and on externality-rife payoffs
in the low state is what is responsible for the pecking order of externalities in table 1.

Literature In the literature on exchange rate externalities, Korinek (2010a) employs a suf-
ficient statistics approach to estimate the externalities imposed by different forms of financial
instruments during the 1997/98 crisis in Indonesia. He finds that a marginal outflow of one
dollar during the crisis imposed an externality of 14 cent on other borrowers. The first col-
umn of Table 1 reports the gross return of different financial instruments. The second column
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Table 1: Externalities Imposed by Different Financial Instruments in Indonesia, 1997/98.

Asset category Real gross Externality Optimal
return in 1998 tax

Dollar debt 218% 30.7% 1.54%
GDP-indexed dollar debt 190% 26.8% 1.34%
CPI-indexed rupiah debt 100% 14.1% 0.71%
Rupiah debt 63% 8.9% 0.44%
Stock market index 44% 6.2% 0.31%

multiplies this by 14% to obtain the marginal externality of each type of instrument under
the assumption of a one-year maturity. The third column determines the optimal tax rate if
crises occur with constant probability once every 20 years.16

In the table, different forms of capital flows are ranked according to a pecking order of de-
creasing externalities: dollar debt is one of the most dangerous forms of finance, since the local
currency typically depreciates during crises, which inflates the value of dollar liabilities just
when domestic agents are least able to service their debt. The real gross return on dollar debt
is reported as 218%. CPI-indexed debt contracts or rupiah debt impose considerably smaller
externalities as they avoid such adverse valuation effects. Investments in the stock market
allow for a considerable degree of risk-sharing with foreigners, which reduces the externalities
even more. However, they are still associated with externalities, since international investors
often sell stocks during financial crises, which leads to capital outflows and pressure on the
exchange rate. These theoretical predictions about the riskiness of different forms of finance
closely mirror the empirical findings on the effects of different forms of financial liabilities on
stability and growth (see e.g. Mauro et al., 2007).

Korinek (2007, 2009) develops a structural model to analyze the trade-off of emerging
countries that can borrow in local or foreign currency. Local currency is a better insurance
instrument since the exchange rate depreciates during crises, but it typically commands a
risk premium. He finds that the externalities created by dollar debt warrant a differential tax
between dollar and local currency debt of 0.66%. In equilibrium, such a tax would decrease
the incidence of crises, which reduces the variability of the exchange rate and lowers the risk
premium on local currency debt.

Caballero and Krishnamurthy (2003) finds that individual market participants do not
internalize that less dollar borrowing and more contingent forms of debt would mitigate the
pecuniary externalities on the interest rate and the exchange rate that emerging market agents
experience during times of binding financial constraints.

4.3 Excessive Short-term Debt

Another manifestation of excessive risk-taking is that decentralized agents take on too much
short-term debt (see Korinek, 2010a; Bengui, 2011b). Long-term debt insures emerging
economies against rollover risk during systemic crises, i.e. against the risk that interest rates

16If the probability of crisis is time-varying, then the optimal tax rate has to be adjusted accordingly (see
e.g. Korinek, 2011b). In the given example, the optimal tax rate on dollar debt would fluctuate anywhere
between 0 and 30% as the probability of crisis varies between 0 and 100%.
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rise or credit is rationed precisely when the country most needs funding. During such rollover
crises, financial amplification effects occur and give rise to externalities. Individual market
participants do not internalize this and take on too little long-term debt as insurance against
rollover risk.

Analytic Illustration We introduce a long-term bond in the analytic model of section 4.1.
The utility function of domestic consumers is given by (12), and they finance their period 0
consumption by issuing short-term debt d0 at gross interest rate 1 and long-term debt dLT0
to be repaid in period 2 at an interest rate 1 + ξ, where ξ > 0 reflects an exogenous term
premium,

cT,0 = d0 + dLT0

For simplicity, we assume that the consumer’s long-term debt does not affect the renegotiation
problem at time 1 since it does not need to be rolled over.17 It follows that the consumer’s
optimization problem is

maxσ log
(
d0 + dLT0

)
+ V (yT,1 − d0; yT,1)− (1 + ξ) dLT0

The first-order conditions on d0 and dLT0 imply

σ

cT,0
= Vm (·) = 1 + ξ

Result 3 (Excessive Short-term Debt) A constrained planner would take on less short-
term debt d0 and more long-term debt dLT0 than decentralized agents.

Proof. The second equality pins down a unique level of short-term debt d0 since the value
function V is strictly concave in the constrained region where Vm > 1. Lemma 1 implies that
the social planner would contract a smaller level of d0 than decentralized agents. The first
equality then pins down period 0 consumption and, via the period 0 budget constraint, the
level of long-term debt. Since period 0 consumption cT,0 is identical in the allocations of the
decentralized equilibrium and the planner, a smaller level of short-term debt implies that the
planner takes on a higher level of long-term debt than decentralized agents.

The planner’s equilibrium can again be implemented by imposing a Pigouvian tax τ or
an unremunerated reserve requirement u on short-term debt, as given by equations (13) and
(14).

Literature Bengui (2011b) analyzes the incentives for borrowers to take on short-term debt
in a model of financial amplification based on asset price externalities akin to Kiyotaki and
Moore (1997). In his model, long-term debt provides borrowers with insurance since its value
moves in parallel with asset prices, but it is more expensive than short-term debt. Individual
agents do not internalize the full social benefits of insurance and therefore take on excessive
short-term debt.

17More generally, we could assume that a fraction of the long-term debt has to be rolled over in period 1
and that this fraction enters the borrowing constraint. Our basic results would be unaffected.
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4.4 Implementation

Instruments In much of the existing literature on prudential capital controls, optimal
policy measures are derived as tax wedges that could be implemented in a variety of equivalent
ways. Direct Pigouvian taxation of capital inflows has the benefit of being transparent and
raising revenue while offsetting a distortion (this is a benefit of all forms of Pigouvian taxation).
In practice, a common device to implement prudential capital controls are unremunerated
reserve requirements (URRs), which require international investors to hold part of any inflow
in a reserve account that does not earn interest. The opportunity cost of not receiving
interest can be viewed as a Pigouvian tax.18 In the literature that we surveyed above, the
constrained optima could equivalently be implemented by price or quantity regulations. This
is because the existing literature makes strong homogeneity assumptions – for example, there is
a “representative” borrower, implying that all borrowers take on identical forms and amounts
of finance. Furthermore, a given exchange rate movement creates identical balance sheet
effects for all agents in the economy.

The duality between price regulations and quantity regulations no longer holds when
there is heterogeneity between economic agents that policymakers cannot take into account or
when there is uncertainty about the economic environment, as was emphasized by Weitzman
(1974). Perotti and Suarez (2011) study the desirability of price vs. quantity controls in
the context of banking regulation in which a regulator faces heterogeneous banks but has
to impose uniform regulations. If banks differ mostly in credit opportunities, they find that
price controls are desirable, as they allow individual banks to optimally adjust the size of
their portfolios while offsetting pecuniary externalities in the aggregate supply of credit. If
banks differ mostly in gambling incentives, quantity controls are desirable since they prevent
the most “reckless” banks from taking on excessive quanitites of credit. In practice both
dimensions of heterogeneity seem relevant, implying that a combination of taxes and quantity
controls may be constrained optimal.

Applying this intuition to prudential capital controls would suggest that if the recipients of
capital inflows differ mostly in profitability, then price-based controls are desirable since they
allow the market to allocate the most capital to the most profitable agents. If recipients differ
mostly in riskiness, then quantity controls such as limits on leverage may be optimal since
they prevent excessive risk-taking. In practice, a combination of the two may be desirable.
However, further research on this topic is needed.

Desirability and Effectiveness Forbes (2005) argues that prudential capital controls may
be undesirable because they increase the cost of finance for private firms and give rise to
evasion. However, raising the private cost of capital inflows to their social cost is precisely
the goal of such regulation, just as environmental regulation is designed to raise the cost
of pollution in order to discourage it. Furthermore, an increase in the cost of capital for
agents who are prone to financial contraints would in fact be evidence that capital controls
are effective.19

18However, Korinek (2010b) cautions that the opportunity cost of holding reserves in the current economic
environment with low global interest rates are close to zero and fluctuate strongly with small changes in global
interest rates, making the policy instrument less reliable.

19The empirical literature frequently finds that capital controls are successful at changing the composition
of capital flows. This change in composition is only desirable if it does not merely constitute a relabeling to
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Caveats There are a number of further caveats to imposing prudential capital controls: (i)
badly designed measures can adversely affect the pace of capital market development – though
well-designed measures can actually improve market development by providing a more stable
financial environment; (ii) since regulatory measures are prone to circumvention, ensuring
compliance may require increasing investments in enforcement or administration; (iii) the
announcement of new capital controls may lead to adverse market reactions if the desirability
of such measures is not clearly communicated to the market.

5 Extensions

This section covers several extensions of the basic framework of prudential capital controls that
was described in the previous section. It begins by focusing on the role of ex-ante prudential
controls versus ex-post policy interventions to respond to financial crises. We proceed by
discussing distortions in real investment and growth. Next we cover the implications of global
interest rates for the level of prudential capital controls. Finally we describe the externalities
that prudential capital controls in one country may impose on other countries and whether
there is a role for global coordination.

5.1 Prudential Capital Controls Vs. Ex-Post Intervention

The previous section covered prudential capital controls that are designed to mitigate the
pecuniary externalities that arise during financial amplification ex-ante, i.e. before a financial
crisis occurs. A number of recent papers have analyzed the scope for ex-post intervention, i.e.
for policies that can be employed once an emerging economy experiences a financial crisis.
The general lesson of this literature is that it is optimal to use a mix of both ex-ante and
ex-post policy measures to address financial crises.

Benigno et al. (2010, 2011) study an emerging economy and introduce a policymaker who
has an instrument to shift labor into the tradable sector as a second-best device to appreciate
the country’s exchange rate and relax its borrowing constraint. Benigno et al. find that it is
desirable to use such policies when the financial constraint is binding to mitigate the severity
of financial crises.

If financial crises can be mitigated in this fashion, it is optimal for emerging economies
to reduce precautionary saving, i.e. to increase the amount of their borrowing. Some have
interpreted this to imply that prudential controls on borrowing are undesirable. However, this
confuses positive and normative analysis. Comparing equilibrium quantities between the free
market equilibrium and the allocation of a planner who has multiple instruments cannot be
used as a guide for normative policy analysis since every instrument affects every equilibrium
quantity in general equilibrium, as emphasized e.g. by Atkinson and Stiglitz (1980). In the
context of Benigno et al. (2010, 2011) the planner determines both the use of labor market
policies to relax binding constraints ex-post (which has the general equilibrium effect of in-
creasing borrowing) and the amount borrowed in the economy (which is, ceteris paribus, less
than what decentralized agents would borrow).

To conduct a proper normative analysis of whether prudential capital controls are war-
ranted in addition to ex-post policy instruments requires a comparison of the quantity bor-

circumvent controls on undesirable forms of capital flows (e.g. disguising interbank loans as financial FDI).
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rowed by decentralized agents and a planner under ceteris paribus conditions, i.e. while holding
other policy measures such as the labor market policies in Benigno et al. constant. A second
(and equivalent) approach is to focus on optimal tax wedges as in Atkinson and Stiglitz (1980)
rather than equilibrium quantities.

Jeanne and Korinek (2011b) study the relative desirability of prudential controls versus
ex-post interventions in models of financial amplification and focus on optimal tax wedges.
They find that it is desirable to use a combination of prudential and ex-post instruments in a
wide range of settings, including one that is similar to Benigno et al. Additional ex-post policy
measures covered in Jeanne and Korinek (2011b) include measures to support declining asset
prices. At the optimum, the expected marginal cost/benefit ratios of all policy measures in
their paper are equalized.

Céspedes et al. (2011) analyze an economy with banks that hold foreign currency debt and
study how different forms of bailout policies can be used to mitigate financial amplification.
They find that the most effective use of government funds is to lend directly to banks, since
recapitalized banks can leverage up and lend a multiple of their capital to firms. This policy
dominates direct lending to firms or indirect bank bailouts through exchange rate intervention.

Jeanne and Korinek (2011c) investigate the use of prudential taxes that are accumulated
in a reserve fund and used to support asset prices or exchange rates when the economy
experiences financial amplification effects. This policy design hits two birds with one stone,
since both the prudential tax and the price support contribute to reducing the incidence and
severity of financial crises.

5.2 Prudential Capital Controls, Investment and Growth

Economists and policymakers alike often wonder whether imposing capital controls may dis-
courage investment and hurt long-term growth in emerging economies. The lesson from the
new economics of prudential capital controls is that capital controls make allocations more
efficient. In the presence of externalities, the free market equilibrium is generically ineffi-
cient. Imposing proper regulation achieves a Pareto improvement. Returning to our earlier
analogy, if we impose regulations on environmental pollution, those industrial activities that
create pollution will be reduced, but this improves welfare since the regulation counteracts
an externality.

When private agents in an emerging economy decide how much risk to take on in their
investment decisions, they systematically underestimate the social cost of losses in bad times,
as we emphasized in lemma 1. The real investment decisions of individual agents are therefore
distorted towards excessive investment in projects that are pro-cyclical and create socially
costly liquidity shortfalls in constrained states, and towards insufficient investment in counter-
cyclical projects that deliver socially valuable payoffs in such states, making the real payoffs
of the economy excessively cyclical (Korinek, 2010a).

This contrasts markedly with the view that is prevalent in some circles that policymakers
who decide on the optimal degree of financial regulation face a Pareto frontier along which
there is a trade-off between financial stability and allocative efficiency, similar to the tradeoff of
risk versus return faced by portfolio investors. The prudential view of capital controls clearly
rejects that view: in economies that are prone to financial amplification effects, financial
regulation simultaneously enhances stability and efficiency – in the absence of regulation, an
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economy is inside the Pareto frontier, and well-designed regulation can make everybody better
off.

Caballero and Lorenzoni (2009) study the effects of booms and busts in exchange rates
on capital investment in the tradable sector and identify a pecuniary externality that affects
the exchange rate and wages. The authors observe that exchange rate appreciations during
booms reduce investment in the tradable sector. As in the framework discussed in the previ-
ous section, individual agents do not internalize that the smaller size of the tradable sector
will imply a greater scarcity of tradable liquidity and hence a stronger depreciation of the
real exchange rate once the forces behind the appreciation subside. The depreciation in the
real exchange rate constitutes a pecuniary externality that reduces consumer welfare, since
consumers earn their wages in non-tradable domestic goods.

The authors find that this externality may provide a rationale for intervention during
booms and busts in the exchange rate: during booms, restricting the rise in the exchange
rate, e.g. by subsidizing tradable capital holdings, may prevent the tradable sector from
shrinking excessively, which would mitigate the decline in the exchange rate and in real wages
later on. Similarly, an intervention once the boom in the exchange rate has reversed may help
the tradable sector to recover more quickly.

Jeanne and Korinek (2011a) analyze an economy in which private agents engage in collater-
alized borrowing and have access to an investment technology that enhances the productivity
of their fixed assets and generates economic growth every period. When the economy is hit
by an adverse shock and experiences financial amplification, the resulting credit crunch forces
domestic agents to temporarily cut back on investment. This reduces growth for the duration
of the crisis episode and leads to a permanently lower path of output. Jeanne and Korinek
(2011a) show that proper prudential controls on capital inflows slow down the buildup of debt
during boom times, which mitigates the busts in the economy. Although the growth rate is
marginally reduced in boom times, the economy avoids the severe crises that characterize
the free market equilibrium and in which growth declines substantially. The net effect is
that long-run growth is higher under the optimally chosen path of prudential capital controls
than in the free market equilibrium – consistent with the view that internalizing externalities
increases welfare.

5.3 Interest Rates and Financial Fragility

A global environment of low interest rates is particularly conducive to create financial fragility
and the associated externalities. As we emphasized before, private market participants choose
their liability structure as an optimal trade-off between risk and return. Lower interest rates
increase the incentive to borrow and induce market participants to take on higher debt. When
the economy experiences a negative shock in an ensuing period – no matter whether this shock
originates within or outside the country – a higher debt burden implies that borrowers are
more exposed to such shocks and experience greater financial instability in the form of stronger
financial amplification effects and crises.

There have been a number of reasons why emerging market economies experienced low
interest rates in recent times, including neo-mercantilism and crises in other parts of the world
economy. Steiner (2011) emphasizes that the precautionary motives of some central banks led
to large foreign reserve accumulation, which led to an increase in the global supply of savings,



31

pushed down the world interest rate and in turn made deficit countries more vulnerable to
financial fragility and externalities. Korinek (2011b) develops a model in which financial crises
in one part of the world economy lead to outflows of hot money to other countries. In the
ensuing years, international investors have to find another place to invest their savings, and
the supply of capital to healthy economies is increased, leading to lower interest rates in that
part of the world economy. This makes the recipient countries more vulnerable to future
financial crises. Korinek and Serven (2010) argue that neo-mercantilism, i.e. accumulating
reserves to foster exports, is likely to have played a significant role in pushing down world
interest rates in the most recent decade.

5.4 Prudential Capital Controls and Currency Wars

The renewed interest in prudential capital controls in recent years has led to concerns that
imposing such controls in one country may lead to negative spillover effects on other countries.
This brings up the question of whether global coordination of such policies is desirable. Since
the capital account is about the intertemporal allocation of resources among economies, the
main international variable through which capital account policies affect other countries is the
world interest rate. For example, if a large country in the world economy imposes prudential
capital controls, this reduces the global demand for capital and ceteris paribus leads to a
decline in world interest rates. As we emphasized in the previous subsection, this will, at the
margin, lead other countries to borrow more and be exposed to greater risk of financial crises.

If each country optimally regulates the externalities it experiences from capital inflows,
Korinek (2011a) shows that the resulting equilibrium is constrained Pareto efficient and there
is no need for global coordination of regulatory policies. However, this result breaks down if
countries do not (or cannot) optimally regulate their capital inflows, for example because of
targeting problems.

If countries impose capital controls so as to manipulate the world interest rate (their
intertemporal terms of trade), then the resulting equilibrium is Pareto inefficient, as in any
model of monopoly power. For example, if a large borrowing country imposes capital controls
in order to reduce world demand for capital, push down the world interest rate and obtain
cheaper finance, then lowering the interest rate redistributes income from lenders to borrowers
(with zero-sum welfare effects) and in addition reduces the quantity transacted (with negative
welfare effects).

Bengui (2011a) analyzes a multi-country framework of banking and liquidity regulation
in the spirit of Caballero and Krishnamurthy (2004) in which liquidity is a global public
good. He shows that national regulators may have incentives to require domestic banks to
hold less than the socially efficient level of liquidity because domestic banks can free-ride on
the liquidity provision of banks in other countries. Global coordination among regulators
avoids this free-riding problem and induces them to increase liquidity requirements on banks.
This also captures the phenomenon that national regulators are reluctant to raise liquidity
requirements in the absence of global coordination.
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6 Conclusion

This paper provided an overview of the emerging literature on prudential capital controls. The
view of this literature is that capital controls may be desirable to counteract the pecuniary
externalities that arise from modern financial crises that involve balance sheet effects and
financial amplification. It is rational for private market participants to not internalize such
balance sheet effects and make financing and investment decisions that impose externalities
on the rest of the economy by increasing the aggregate level of financial fragility. In particular,
in the absence of regulation, private market participants take on an excessive level of debt,
issue excessively risky financial instruments and engage in excessive short-term borrowing.

According to this literature, policymakers should aim to internalize such externalities
and coordinate the actions of market participants toward a lower level of financial fragility.
They could do so by imposing capital controls that discourage excessively risky financial
instruments, in particular short-term dollar denominated debt. Mitigating these externalities
would increase both stability and efficiency in the affected emerging market economies and
would make everybody better off.

By providing clear theoretical justifications for controls on capital inflows that are based
on prudential concerns, this literature also delineates its limitations. In particular, the new
economics of prudential capital controls cannot justify capital controls that go beyond pru-
dential considerations. For example, it is difficult to justify fully closed capital accounts on
prudential grounds.

Our survey also points towards a number of directions in which further research is war-
ranted. Prudential capital controls are by design second-best policies. At a microeconomic
level, we need to better understand the breadth of balance sheet effects that occur during
episodes of financial amplification and how they relate to macroeconomic phenomena. This
may point us towards how to mitigate the distortions that give rise to such episodes more
directly. At a macroeconomic level, a better understanding of policies to deal with financial
crises once they occur is highly desirable and would reduce the burden placed on prudential
policies. The most recent global financial crisis has starkly highlighted our unpreparedness in
this area. Finally, at the level of implementation, more research is needed on what forms of
capital controls are most desirable and effective in preventing the buildup of risks that may
result in large financial crises.
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