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Abstract
Standard theoretical arguments tell us that countries with relatively little capital bene…t

from …nancial integration as foreign capital ‡ows in and speeds up the process of convergence.
We show in calibrated exercises that conventionally measured welfare gains from this type
of convergence appear relatively limited for the typical emerging country. The traditional
theory, then, does not seem to provide a su¢cient rationale for capital account liberaliza-
tion. Our approach emphasizes instead that poor countries face a number of distortions
that prevent the allocation of production inputs to their most e¢cient uses. Liberalization
of the capital account should then be understood as a means to eliminate or reduce these
distortions, and it is this e¤ect of liberalization that may create …rst order gains. As an
illustration of this approach, we present a model in which capital account account liberal-
ization improves domestic allocative e¢ciency because of its e¤ect on property rights. Our
theory has implications for the political economy of …nancial integration. First, we show that
politicians may open the capital account as a way of "locking-in" domestic reform, even when
they cannot commit to either decision. Second, traditional trade arguments (e.g. Stolper-
Samuelson) would argue that in capital-scarce countries, domestic capitalists would oppose
…nancial integration as it reduces the return to capital, while workers would typically favor
it. The political economy of …nancial integration does not seem to re‡ect these predictions.
Often, domestic capitalists favor integration while workers may or may not oppose it.
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1 Introduction
The recent crises have certainly dampened the hope that capital account liberalization pro-
vides a smooth road to growth and development for emerging economies. Some economists
have advocated a policy reversal. The time seems ripe for a re-examination of the bene…ts
and costs of capital account opening. This paper attempts to take a broad view of the
bene…ts and costs of capital account liberalization for emerging economies, in an attempt
to outline what could be a research agenda on these issues. When we look at the range of
bene…ts and costs that economists have attributed to capital account opening, which ones
seem potentially large and maybe deserve increased attention from the profession?

In this paper, we distinguish two classes of bene…ts of capital account opening. The
…rst category includes the bene…ts in terms international allocative e¢ciency. This includes
for example consumption smoothing in response to shocks, or the possibility to accelerate
domestic capital accumulation with the help of foreign capital. This category is the one
economists understand best, at least in theory, since it is about the welfare bene…ts of
e¢cient markets. As noted by Eichengreen (2001) “The case for free capital mobility is thus
the same as the case for free trade but for the subscripts of the model”.
The second class of bene…ts is a bit more di¢cult to de…ne, but could be characterized

as encompassing the channels by which capital account opening can improve domestic al-
locative e¢ciency. An open capital account could improve domestic e¢ciency because of the
technological and know-how content of FDI, because the entry of more e¢cient foreign banks
improves the allocation of domestic savings, because an open capital account can generate
incentives to reform domestic policies and maintain an investor-friendly domestic environ-
ment (the market discipline argument). More broadly it includes the incentives to reform
the domestic economic system in a way that reduces unproductive activities (diversion, rent-
seeking), or secure better guarantees of property rights—what Hall and Jones (1997) call the
“social infrastructure of countries”.

The …rst part of the paper considers the …rst class of bene…ts—those in terms of inter-
national allocative e¢ciency. We review the literature and present a new piece of evidence,
based of the calibration of a simple neoclassical growth model. This model has increas-
ingly been adopted as the benchmark framework to analyze growth and convergence in an
international perspective. As a result, we can rely on the empirical literature on growth
and convergence to calibrate the model, and compare the welfare e¤ects of di¤erent policies,
including capital account opening. We …nd that while …nancial openness increases domestic
welfare, and while this bene…t can be signi…cant for some countries, it is not very large when
compared to the bene…ts of alternative policies that reduce domestic distortions or increase
domestic productivity.

This leads us to think that the second category of bene…ts—in terms of domestic allocative
e¢ciency— should perhaps receive relatively more attention than the …rst. If Hall and Jones
(1997) are right that most of the inequality in world income is explained by di¤erences in
the “social infrastructure” of countries, then the question of how capital account opening
interacts with social infrastructures seems quite relevant. Obviously, this question is as
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multifaceted as the concept of social structure itself. The balance of costs and bene…ts
of capital account opening must depend on the domestic political economy, institutions,
ideological inclinations, and level of economic development of the country in question. We
do not ambition to explore all the aspects of the problem in this paper, and present instead
the following “bits” of analysis.
We present a model that focuses on capital account liberalization and the respect of

property rights. We consider a country that can commit not to expropriate capital at an
horizon that is too short for investment to take place—the standard time-consistency problem
in the taxation of capital. As a result, under …nancial autarky, all the domestic investment
goes to the unproductive, informal sector. However the country can commit to leave the
capital account open (at the same short horizon). We show that an open capital account
provides incentives to maintain an investor-friendly environment, because a failure to do so
generates a capital out‡ow. By this mechanism, opening the capital account can induce a
take-o¤ in domestic productivity, which in theory could occur even if there are no capital
in‡ows. In an extension of the model, we also show that if capital becomes illiquid once it
is installed in the country, capital account openness retain its bene…ts if investors are given
liquidation rights. These liquidation rights, however, may make the economy vulnerable to
self-ful…lling capital account crises.

This is work in progress. This is the …rst draft of the …rst paper in a research program
on the bene…ts and costs of capital account liberalization for emerging economies. The goal
of this paper is to present the research program, as well as the material that we have at this
stage to back it up. We think this material is encouraging, but there are a number of holes.
We discuss the directions that our work could take in the conclusion.

2 International Allocative E¢ciency
The literature on the gains from capital account liberalization traditionally emphasizes two
bene…ts in terms of allocative e¢ciency. First, through access to international …nancial mar-
kets, an open economy will be able to stabilize consumption more e¢ciently against output
‡uctuations. The welfare gains associated with this consumption smoothing are discussed
in Obstfeld (1994) and Cole and Obstfeld (XX). Second, …nancial integration achieves an
e¢cient allocation of world savings as capital scarce countries—with a correspondingly high
marginal product of capital—can borrow from the rest of the world. These capital move-
ments from rich to poor countries accelerate domestic accumulation and convergence.
In this paper, we concentrate on this second class of bene…ts. First, our focus is on the

factors that eventually lead to convergence in output per capita, less on short term ‡uctua-
tions and the associated business cycle movements. Second, our view is that estimates of the
gains from international risk sharing are typically low, except perhaps for very poor coun-
tries (see Pallage and Rob (1999)). And third, the evidence suggests that capital ‡ows are
procyclical in emerging economies, making it unlikely that international …nancial integration
allow them to smooth consumption in response to shocks.
While the existing literature has investigated extensively the welfare bene…ts from con-

sumption insurance, little is known about the size of the welfare gains associated with a
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faster transition towards the steady state. While there is little conceptual di¢culty in this
exercise, we will nonetheless reach some surprising conclusions, that will form the preamble
for our subsequent analysis.
We begin this section with the simplest possible model: the textbook Ramsey model. In

this simple model, calculations of welfare gains from …nancial opening are straightforward.
They are small, very small indeed, for reasonable parameterizations. This results from an
unappealing feature of the simplest Ramsey model: the implied theoretical rate of conver-
gence to the steady state is too rapid. Equivalently, countries are not very far from their
conditional steady state. As Mankiw Romer and Weil (1992) noted, this is the consequence
of too low a capital share. To address this problem, we extend the model to accommodate
human capital accumulation. While this ensures slower convergence, the implied welfare
gains remain small. Even with human capital, it appears that most countries are not very
far from their speci…c steady state.
Most of the traditional gains from …nancial integration result from this accelerated con-

ditional convergence. Yet, these gains are trivial, when compared to the gains obtained from
either the removal of domestic distortions that distort domestic saving rates, or from the
adoption of better technologies. In other words, if …nancial integration is to be signi…cantly
bene…cial, it has to improve the e¢ciency of domestic economies, not simply by providing
additional capital at world interest rates.

2.1 The Textbook Ramsey model

We begin by reviewing well-known implications of the standard Ramsey model.

2.1.1 The Model.

Consider then, the problem faced by a small open economy, à la Ramsey-Koopman-Cass.
Time is discrete and there is no uncertainty. The representative agent is in…nitely lived and
has the following preferences, de…ned over sequences of consumption per e¤ective unit of
labor fctg:

U0 =

1X
t=0

¯t Lt
(Atct)

1¡°

1¡ ° (1)

where 0 < ¯ < 1 represents the discount factor and ° is the coe¢cient of relative risk
aversion. Lt denotes the population size, growing at the exogenous rate n : Lt = L0:nt; while
productivity At increases exogenously at rate g : At = A0:g

t: We make the normalization
L0 = 1:
The economy produces a single tradable good, using capital and labor, according to a

Cobb Douglas production function, so output per e¢cient unit of labor, yt; follows:

yt = k
®
t ; 0 < ® < 1 (2)

Lastly, the evolution of the capital stock per e¢cient unit is governed by:

kt+1 =
1

ng
[(1¡ ±k) kt + yt ¡ ct] (3)
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where ±k is the rate of depreciation of physical capital.
Our assumptions imply that k converges towards a steady state value k¤such that:

k¤ =
µ

sk
±k + n:g ¡ 1

¶1=1¡®
(4)

where sk = ®: (±k + n:g ¡ 1) =
¡
±k + ¯

¡1g° ¡ 1¢ is the saving rate in the steady state of the
closed economy.
We now consider transition path towards this steady state, starting from an initial capital

stock k0 6= k¤ at time t = 0; under two scenarios: …nancial autarky, and …nancial integration.

Financial Autarky. Under …nancial autarky, the small country must accumulate capital
domestically. Consumption satis…es the usual Euler equation:

c¡°t = ¯:g¡° :c¡°t+1
£
1¡ ±k + ®:k®¡1t+1

¤
(5)

Starting from k0; the economy evolves along the stable arm of the dynamic system in
c and k de…ned by equations (3) and (5), and converges towards (c¤; k¤) where c¤ =
(1¡ ±k ¡ ng) k¤ + k¤® denotes consumption per e¢cient units. Since capital accumulation
competes with current consumption, convergence towards the steady state occurs gradually
over time.
Let’s denote Ua (k0) the welfare of the representative agent with initial capital k0; de…ned

according to equation (1).

Financial Integration. We consider now the case where this small open economy inte-
grates …nancially with the rest of the world. We assume that the economy is su¢ciently
small so as not to in‡uence the world interest rate R¤: We further assume that the world
real interest rate is consistent with the steady-state marginal return to capital in the small
economy. That is, we impose that R¤ equals the growth-adjusted discount rate, ¯¡1g° : This
ensures that …nancial integration does not tilt domestic consumption pro…les.1

We also assume that there are no impediments to …nancial ‡ows. This maximizes the
welfare bene…ts from integration, since capital ‡ows will fully and immediately arbitrage
away any di¤erence in marginal returns to capital. In this sense, our model is a model where
…nancial integration results in immediate and massive capital ‡ows from a capital abundant
rest of the world to a capital scarce domestic economy. The associated neo-classical welfare
gains should then be understood as upper bounds on the true welfare gains.2

Equating domestic and foreign returns to capital, convergence in output is instantaneous,
as is well known:

ki =

µ
®

R¤ + ±k ¡ 1
¶1=1¡®

= k¤;

yi = k¤®

1Equivalently, we assume that the discount factor is common. It is well known that otherwise, there
would be no stable cross country distribution of income per capita.

2We are also implicitly assuming that the rest of the world has reached its steady state. If this were not
the case, world interest rates would be higher and the bene…ts from integration conparatively lower.
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Since the world interest rate equals the growth-adjusted discount rate, consumption also
jumps to a constant level, consistent with the intertemporal budget constraint:

ci = c¤ ¡ (R¤ ¡ gn) (k¤ ¡ k0)
Consumption is smaller than the autarky steady state consumption c¤ since the domestic

country must pay interest on initial foreign capital in‡ows k¤ ¡ k0: We denote U i (k0) the
welfare of the representative agent under …nancial integration.
To compare welfare under the two scenarios, we de…ne the compensating variation ¹i (k0)

as the percentage drop in consumption that makes the agent in the integrated economy
indi¤erent between the two convergence paths. That is, ¹i (k0) satis…es:¡

1¡ ¹i (k0)
¢1¡°

U i (k0) = U
a (k0)

or equivalently:3

¹i (k0) = 1¡
µ
Ua (k0)

U i (k0)

¶1=1¡°
(6)

Similarly, we can de…ne the ¹a (k0) as the equivalent variation, that is, the percentage
increase in consumption that brings the welfare of the representative agent under autarky
up to its level under integration:4

¹a (k0) =

µ
U i (k0)

Ua (k0)

¶1=1¡°
¡ 1

=
¹i (k0)

1¡ ¹i (k0)

2.1.2 Speci…cation and results

A natural question is whether the welfare gains, as measured by ¹i (k0) or ¹a (k0) are large or
small. To answer this question, we need to make a number of additional assumptions. First,
we assume that the growth rate of productivity, g; and the depreciation rate for physical
capital ±k are common across countries. g re‡ects the advancement of knowledge. Our
assumption implies that there is a common technological frontier expanding at the same
pace in all countries. This is a common assumption in the growth literature (see Hall and
Jones (1999) and Parente and Prescott (2000)). There is also little reason to assume that
depreciation rates di¤er systematically across countries. Accordingly, we set g = 1:012; in
line with long run multifactor productivity growth in the U.S., and ±k = 6%: We further
assume that the discount factor ¯ is equal to 0:96; while the capital share ® is 0:3:5

If all countries share the same preferences, technology and population growth, they would
all converge towards the same steady state and standards of living. This unconditional con-
vergence is strongly at odds with the data (see Barro and Sala-i-Martin (1995)). Accordingly,
we introduce three elements that allow for di¤erent steady states across countries. First, we

3With log preferences, the condition becomes: ¹i (k0) = 1¡ e(1¡¯n)(U
a(k0)¡Ui(k0)):

4Similarly, with log preferences: ¹a (k0) = e
(1¡¯n)(Ui(k0)¡Ua(k0)) ¡ 1:

5With these assumptions, the world real interest rate is equal to R¤ = 1:0542.
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will allow di¤erent population growth rate n. Second, countries may also di¤er in their
level of productivity A0: As Mankiw et al mention, ‘A0 re‡ects not just technology but re-
source endowments, climate, institutions, and so on’ (Mankiw et al, p.411). Hall and Jones
(1999) ascribe these di¤erences in productivity to di¤erences in institutions and government
policies, which they call social infrastructure.
The variation in population growth rates does not account for the observed variation in

national saving rates and the corresponding variation in levels of steady state capital k¤: To
do so, we assume that domestic returns to capital are implicitly distorted at a rate ¿ that is
country speci…c. We refer to ¿ as the capital wedge. ¿ is a shorthand for all the distortions
that potentially a¤ect the return to domestic capital: credit market imperfections, taxation,
expropriation, bureaucracy, bribery and corruption... Di¤erent models would have di¤erent
implications for the implicit rents generated by the distortion, ¿Rk. For simplicity, we assume
that these are rebated in a lump-sum fashion to the representative agent. In this manner,
we focus exclusively on the distortive aspects of the capital wedge. Under this modi…cation,
the steady state saving rate is a decreasing function of ¿ :

sk (¿) = ®:
±k + n:g ¡ 1

±k +R¤= (1¡ ¿ )¡ 1 : (7)

The steady state marginal product of capital R¤= (1¡ ¿) exceeds the world interest rate
when ¿ > 0:
We use data from the Summers-Heston Penn World Tables (PWT), version 6.0 to con-

struct the saving rate sk , current capital per capita k0 and the growth rate of the population
n: PWT version 6.0 extends data through 1998 for most variables in the Penn World Tables.
As in Mankiw et al, we measure n as the average growth rate of the working age population
(ages 15 to 64), using data on the fraction of the population of working age from the World
Bank’s World Development Indicators. The steady state saving rate sk (¿ ) is de…ned as the
average share of gross investment in GDP from 1985 to 1995. This call for two remarks.
First, to the extent that countries are open, we are under/overstating the true saving rate
if countries are running a current account surplus/de…cit. Second, steady state saving rates
may di¤er from current ones if countries are far from steady state.
PWT version 6.0 does not contain estimates of the stock of capital. Instead, we follow

Bernanke and Gurkaynat (2001)’s methodology and construct capital stocks using their
perpetual inventory method.6 Our …nal sample includes between 67 and 76 countries.
Using equation (4) and data on initial capital and output per capita, we construct a

measure of the capital gap ln k¤=k0 in 1960 and 1995 according to:7

ln k¤ ¡ ln k0 = 1

1¡ ®
·
ln

µ
sk

±k + ng ¡ 1
¶
¡ ln

µ
k0
y0

¶¸
This decomposition follows Klenow and Rodriguez-Clare (1997) and Hall and Jones (1999)
in writing the capital gap in terms of the capital-output ratio rather than the capital-labor
ratio. We do this since the capital-labor ratio would increase with an exogenous increase in

6We refer the reader to their paper for more details and thank them for making the data available.
7Note that the capital gap is independent of the country speci…c capital gap A0:
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Capital Gap OECD non-OECD
year mean min max s.d. Obs. mean min max s.d. Obs.
1960 0.59 0.02 0.86 0.20 21 0.60 0.02 0.97 0.26 55
1995 0.45 0.11 0.73 0.14 20 0.35 0.01 0.93 0.19 47

Table 1: Capital Gap Summary, as a fraction of the Steady State Capital Stock, 1960 and
1995

Capital Wedge OECD non-OECD
year mean min max s.d. Obs. mean min max s.d. Obs.
1960-1970 0.00 -0.06 0.12 0.04 21 0.27 -0.02 0.75 0.19 56
1985-1995 0.01 -0.04 0.07 0.03 21 0.19 -0.06 0.57 0.14 48

Table 2: Capital Wedge Summary, 1960 and 1995

productivity. Instead, along a balanced growth path, the capital-output ratio is related to
the saving rate.
Table 1 reports summary statistics for the capital gap of OECD and non OECD countries,

measured as 1¡ k0=k¤.8

The table indicates that the average gap has declined somewhat between 1960 and 1995.
Surprisingly, the decline is more pronounced for non-OECD countries, indicating that these
countries may have moved closer to their conditional steady state. We also observe signi…cant
heterogeneity, with some countries exhibiting a capital gap close in excess of 90%.9 For our
purpose, the relevant number is a capital gap of 35 and 45% for non-OECD and OECD
countries respectively.
Our calibrated model requires also an estimate of the capital wedge ¿ : We can invert

equation (7) to construct an average estimate of the wedge from average saving rates sk and
labor force growth rates n: We calculate the capital wedge at the beginning of the sample,
using average population growth rates and saving rates from 1960 to 1970. We also calculate
the capital wedge consistent with the average saving rate and population growth rate from
1985 to 1995. The results are reported in table 2.

The capital wedge is very large for non-OECD countries, with an average of 19% in 1995.
This average masks substantial heterogeneity, as the wedge goes from -6% for some countries,
implying a capital subsidy, to a prohibitive 57%.10 The wedge is strongly correlated with

8We limit the sample to countries with positive capital gaps. For some countries, our measured saving
rate is so low that current capital exceeds steady state capital. We do not view these cases as particularly
relevant. Including them would decrease average capital gaps.

9Countries with capital gap in excess of 90% include Paraguay in 1995 and 1960, and, Indonesia, Singapore
and Bostwana in 1960.
10Korea, Singapore and Thailand for non OECD countries, and Austria, Finland, France, Japan, Norway

and Switzerland for OECD exhibit negative capital wedges. Madagascar, Mozambique and Uganda have
wedges in excess of 50%.
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percent OECD non-OECD
year mean min max s.d. Obs. mean min max s.d. Obs.
1960 1.27 0.24 2.99 0.91 21 1.67 0.00 10.62 1.63 55
1995 0.69 0.06 1.86 0.53 20 0.65 0.01 4.06 0.64 47

Table 3: Compensating Variation, 1960 and 1995

output per capita, re‡ecting the correlation between standards of living and saving rates
predicted by the standard Ramsey and Solow models (see Mankiw et al).
We also observe that the wedge has decreased somewhat for non-OECD countries, from

27% to 19%. Our simulations use values of ¿ betwen 0 and 0:7:
Figure 1 reports the welfare gains, measured by ¹i; as functions of the capital gap

k0=k
¤ (¿) for various values of ¿ :11 The results indicate that the welfare gains are minus-

cule, except for very low initial values of the capital stock relative to steady state. For the
typical non-OECD country, with an average capital gap of 35%, and a capital wedge of 20%;
the welfare gains are only 0.96% per year! For OECD countries, with an average capital gap
of 45%, and no capital wedge on average, the welfare gains are similar, at 0.72% per year.
For each country in our sample, given an initial capital stock k0; population growth n;

capital wedge ¿ and productivity A0; we compute the welfare under autarky Ua and under
integration U i:12 The results are reported in Table 3. The gains represent about 0.65%
of steady state consumption for the typical non-OECD country as of 1995. This represents
merely twice the welfare cost of business cycles, as calculated by Lucas! In fact, the gains are
slightly larger for OECD countries. As of 1960, our estimates indicate larger gains, between
1.27 and 1.67%.13

Why are the welfare gains so small? The main answer is that physical capital in non-
OECD economies is not very far from its steady state level. Following Hall and Jones (1999),
the calibration of our model attributes most of the cross-country inequality in output per
capita to cross-country di¤erences in productivity, not capital endowments.14 The di¤erence
between less developed countries and developed countries, in other words, is not that the
former start with a large capital de…cit that can be …lled by capital out‡ows but rather that

11The values for ¹a are very comparable. Since ¹i is small, so is ¹a:
12We perform this calculations by …rst computing the capital gap and capital wedge for each country and

calculating Ua (k0=k¤; ¿) and U i (k0=k¤; ¿) :
13The country with the largest gains then is Zimbabwe: 10.62% of steady state consumption.
14Young (1995) argues that the role of capital accumulation in the development of newly industrialized

countries has been underestimated, because of measurement problems. For example, he …nds that in a
country like Singapore, the growth in output per capita is entirely explained by factor accumulation, not
productivity growth. Hsieh (2002) points to an anomaly in the implications of Young’s …ndings for factor
prices: the return to capital in Singapore did not fall by the very large amount that would be predicted by
the Young model. Although this problem deserves more scrutiny, we would also argue that cross-country
di¤erences in TFP seem important to explain the pattern of capital ‡ows between developed and less de-
veloped economies. Our …nding that the capital gap is roughly similar in OECD and non-OECD countries
could account for the fact that capital does not ‡ow from rich countries to poor countries (Lucas, 1990).
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they are converging towards a much lower steady state. Although capital account opening
can accelerate this convergence, the welfare bene…t is not very large when compared to the
long-run inequality resulting from cross-country di¤erences in TFP.
Another reason why the welfare gains from capital account opening are so small could

lie in the speci…cation of the model. It is well known that the speed of convergence of the
Ramsey model around the steady state is equal to (±k + n:g ¡ 1) (1¡ ®) :With ® equal to 0:3
and an average population growth rate equal of 2:2%; the theoretical speed of convergence
would be equal to 6:59%. At this speed, the half life is only 10.5 years. It is perhaps not so
surprising that …nancial integration does not provide substantial bene…ts if the convergence
speed is so high.15

Presumably, more realistic results would obtain, with possibly larger gains associated
welfare gains, if countries were further away from their conditional steady state. This can
be achived, mechanically, if the capital share is higher. The next subsection looks at the
introduction of human capital, alongside physical capital.

2.2 An Extended Ramsey Model with Human Capital

Growth economists have long emphasized the importance of human capital. Here we follow
Mankiw et al (1992) Mankiw, Barro and Sala-i-Martin (1995) and introduce human capital in
an otherwise standard Ramsey growth model. Our objective here is to derive the implications
of the model for the transition path under both autarky and …nancial integration.

2.2.1 The Model

We extend the production function as in Hall and Jones (1999), by assuming that output
per capita follows:

yt = k
®
t :h

1¡®
t (8)

ht denotes the amount of human-capital augmented labor used in production -measured in
e¢ciency unit (Ht=(At:Lt)) and satis…es:

ht = (1¡ ut) :eÁ:St :
ut represents the fraction of time devoted to human capital accumulation, so that (1¡ ut)
Lt the represents total amount of labor involved in production, while exp (ÁSt) denotes the
e¢ciency of a unit of labor. We follow Hall and Jones (1999) and Bils and Klenow (2000),
and interpret St as educational attainment, i.e. the average years of schooling of the working
age population. With this interpretation, the coe¢cient Á represents the return to schooling
estimated in a Mincerian wage equation. We assume further that 0 · u < ¹u < 1: In
particular, it is not possible to allocate all the time to human capital accumulation.
In addition to the capital accumulation equation, human capital accumulates according

to:
St+1 = ut + (1¡ ±h)St (9)

where ±h represents the depreciation rate of human capital.

15We nonetheless observe that our theoretical speed of convergence of 6.6% is well within existing estimates
(see for instance Caselli, Esquivel and Lefort (1996) who …nd a convergence speed of 10%).
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Under our assumptions, k and S converge towards steady state values characterized by:

k¤ =

µ
sk (¿)

±k + g:n¡ 1
¶1=1¡®

h¤ (10)

h¤ = (1¡ ±hS¤) : exp (ÁS¤)
S¤ =

1¡ ±h + Á¡ ¯¡1g°¡1n¡1
Á ±h

where the saving rate for physical capital sk is as before.16

Under our assumptions, the steady state level of human capital accumulation does not
depend upon the capital wedge ¿ : The reason is that the capital wedge a¤ects identically
the return to education and the return on labor.
We now consider the transition paths under …nancial autarky and …nancial integration

Financial Autarky. Starting from k0 and S0 the economy evolves along the stable arm
of the dynamic system in (c; u; k; S) and converges towards (c¤; u¤; k¤; S¤).
We denote Ua (k0; S0) the welfare of the representative agent with initial capital k0 and

human capital S0:

Financial Integration. As before, …nancial integration implies that the return to physical
capital is equalized across countries:

1¡ ±k + ® (kt=ht)®¡1 = R¤= (1¡ ¿ )

This pins down the ratio of physical to human capital:

kt =

µ
sk (¿)

±k + g:n¡ 1
¶1=1¡®

ht

´ z¤ (¿ ) ht

Convergence is not instantaneous, however, since human capital needs to be accumulated
domestically. We show in the appendix that the optimal education policy is very simple:8<: ut = ¹u St < S

¤

ut = u
¤ if St = S¤

ut = 0 St > S
¤

It is optimal to accumulate human capital at the maximum possible rate, u¤, as long as
convergence is not achieved, i.e St < S¤: Conversely, if there is too much human capital to
start with, no investment will occur. Convergence to the steady state occurs in …nite time,
at the maximum possible speed.
Since the world interest rate equals the growth adjusted discount factor, consumption is

‡at and constant, at a level consistent with the intertemporal budget constraint. Unlike the

16We assume that the restriction ¡Á · 1 ¡ ±h ¡ ¯¡1g°¡1n¡1 < Á (¹u¡ 1) is satis…ed, so that 0 · u¤ =
±hS

¤ < ¹u:
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Human Capital Gap OECD non-OECD
year mean min max s.d. Obs. mean min max s.d. Obs.
1960 0.47 0.28 0.82 0.15 22 0.67 0.40 0.98 0.15 44
1995 0.26 0.10 0.59 0.12 22 0.28 0.05 0.57 0.14 48

Table 4: Human Capital Gap Summary, as a fraction of Steady State Human Capital , 1960
and 1995

previous case, in this world, the domestic agent borrows, both to increase the capital-output
ratio to its steady state value, and also to ensure a ‡at consumption pro…le despite a growing
income pro…le. As before, we denote U i (k0; S0) the welfare of the representative agent under
…nancial integration, and ¹i (k0; S0) (resp. ¹a (k0; S0)) the consumption equivalent from the
integrated (resp. autarkic) equilibrium.

2.2.2 Speci…cation and results

To implement the model, we need to construct estimates of the stock of human capital
St; and its steady state value S¤ for the countries in our sample. We describe in details
in the appendix our methodology, which follows closely Jones (1997) and Barro and Lee
(1993). Brie‡y, we construct a measure of total educational attainment for people over age
25 using equation (9) and data on durations of primary, secondary and higher schooling and
educational, as well as data on educational attainment rates for people in the corresponding
educational cells. This provides a stock measure St; every …ve years from 1960 to 2000. To
construct a measure of S¤, we use the fact that S¤ = u¤=±h:We measure u¤as the investment
rate in education in the last measured year (2000 in most cases).17 As Table 4 reports, the
data indicate that most countries, including OECD countries, are substantially below their
steady state human capital stock. The gap decreases from 47% to 28% in OECD countries
and from 67% to 28% in non-OECD countries.

Combining equations (10) and data on the capital output ratio and initial capital stock,
we obtain an expression for the initial capital gap:

ln k¤ ¡ ln k0 = 1

1¡ ®
·
ln

µ
sk

± + n+ g

¶
¡ ln

µ
k0
y0

¶¸
+ [ln h¤ ¡ lnh0] (11)

The initial capital gap now depends upon two terms. As before, the …rst term re‡ects the
gap between the steady state and current capital output ratio. The second term adds the
gap between current and steady state output contributions of human capital. Given the
de…nition of h0; the only bit missing is the ‡ow of human capital investment, u0, compared
to its steady state value, u¤: We approximate u0 by noting that ut = St+1 ¡ (1¡ ±h)St;
and construct u1960 using data on educational attainment between 1960 and 1965, and u1995
using data on educational attainment between 1995 and 2000: The resulting capital output
gaps are reported in table 5.
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Capital Gap OECD non-OECD
year mean min max s.d. Obs. mean min max s.d. Obs.
1960 0.60 0.04 0.89 0.22 21 0.61 0.03 0.97 0.26 35
1995 0.50 0.15 0.78 0.15 20 0.42 0.01 0.93 0.19 36

Table 5: Physical Capital Gap Summary, when we include Human Capital, as a fraction of
Steady State Human Capital , 1960 and 1995

percent OECD non-OECD
year mean min max s.d. Obs. mean min max s.d. Obs.
1960 1.71 0.31 4.36 1.17 21 2.04 0.12 5.22 1.46 55
1995 0.91 0.09 2.67 0.66 20 0.91 0.04 4.03 0.69 41

Table 6: Compensating Variation, 1960 and 1995

Thile the average capital gaps are similar as of 1960 between OECD and non OECD
countries. On average, 50% of the gap remains in 1995 for OECD countries, and 42% for
non-OECD. Lastly, since the formula for the saving rate in steady state is unchanged, our
estimates for the capital wedge are also unchanged.
The results for the equivalent variation are presented in …gure 2.18 We can see from the

…gure that the welfare gains drop sharply as physical capital increase, just as before, while
they remain mostly ‡at as S0 varies.
The welfare gains for each country in the sample are reported in Table 6. As before, we

…nd moderate gains, ranging from 0.91 in 1995 -or three times the gains from the elimination
of the business cycles- to 2.04% in 1960 for non OECD countries. The maximum gain of
5.22% is reported for Korea in 1960 and 4.03% in 1995 for Paraguay.

Figure 3 plots the welfare gains under …nancial integration. The horizontal axis measures
Ua; the welfare under autarky. The vertical axis reports U i; welfare under integration, for
each country in our sample. By the …rst welfare theorem, all the points must lise above the 45
degree line. How much above the 45 degree line indicates how much …nancial liberalization
improves welfare. As we can see from the …gure, for many countries, the gains are hardly
discernible at all. Figure 4 reports the associated compensating variation for each country.
To get a comparison that is perhaps more meaningful, we compare these gains to the

gains obtained from the elimination of the capital wedge, the only source of distortion in our
economy, as well as an increase in A0, bringing countries closer to the world technological
frontier.
17Hence our construction of steady state human capital mirrors our construction of steady state physical

capital stocks.
18Our simulations assume common values for Á and ±h; g; ¯ and n: This would imply a common steady

state educational attainment S¤ across countries (see equation (10). To match our empirical estimates, we
measure welfare from relative positions in physical capital k0=k¤ and human capital S0=S¤.
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2.3 Alternative Welfare Experiments

To start with, let’s consider the output per capita in each country in our sample, A0y0; as
of 1995. We can think of the process of development as a process that brings standards
of living in emerging countries to their levels in the developed world. Accordingly, we can
de…ne a evelopment gap as the gap between current standards of living and the standard of
living of the frontier economy, the U.S. However, we have to take into account the fact that
the US itself, according to our de…nition, is not yet at its steady state. So we de…ne instead
a development gap as the gap between domestic output per capita and steady state output
per capita in the US, Ausy¤us:
A key question for economic development consists in identifying the sources of this de-

velopment gap. Do they re‡ect lack of domestic saving, possibly caused by a high capital
wedge? Do they re‡ect the fact that emerging countries are far away from their steady
state? Or do they re‡ect low domestic productivity. It turns out that we can decompose the
development gap into these three components since:

lnA0y0 ¡ lnAusy¤us = (ln y0 ¡ ln y¤) + (ln y¤ ¡ ln y¤us) + (lnA0 ¡ lnAus) (12)

The …rst term re‡ects the domestic gap in output per e¢cient unit of labor. According
to equations (8) and (10), it is equal to:

ln y0 ¡ ln y¤ = ®

1¡ ®
·
ln

µ
k0
y0

¶
¡ ln

µ
sk

± + n+ g

¶¸
+ [lnh0 ¡ ln h¤] :

This is the term that is eliminated or greatly reduced by …nancial integration. We refer to
this term as the convergence gap.

The second term re‡ects the gap in terms of steady state output per e¢cient unit of
labor. Using equation (10), we can rewrite this term as:

ln y¤ ¡ ln y¤us =
1

1¡ ®
·
ln

µ
sk (¿ )

±k + g:n¡ 1
¶
¡ ln

µ
sk (¿us)

±k + g:nus ¡ 1
¶¸

+(lnh¤ ¡ lnh¤us)

It includes two components. The …rst one re‡ects di¤erences in the capital wedge and
saving patterns, while the second re‡ects di¤erences in steady state human capital accumu-
lation.

The third term in equation (12) re‡ects di¤erences in productivity between the domestic
country and the US, in 1995.

Figure 9 reports the decomposition for all 67 countries in our sample. The …rst column,
labeled convergence, reports the contribution from the domestic output gap. The second
column, labeled steady state, reports the contribution in of physical and human capital
accumulation in steady state. The third term, labeled productivity, reports the contribution
of the productivity gap.
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First, we note that the development gap is important, with the average country achieving
only 26% of the U.S. steady state standards of living, with OECD countries at 54% and non-
OECD countries at 14% only.19

Second, we observe that the convergence gap accounts only for a small fraction of the
development gap. On average countries are at 80% of their domestic steady state (75% for
OECD countries, 81% for non OECD ones). For two of the poorest countries in our sample,
Zambia and Niger, the convergence gap exceeds one, indicating that these countries are above
steady state.
Third, the contribution of physical and human capital accumulation is very di¤erent

across OECD and non OECD countries. For OECD countries, it systematically exceeds one
(with an average of 1.18), implying that all OECD countries have higher rates of accumula-
tion of human and physical capital than the U.S. in the long run. For non-OECD countries,
it averages 79%, with substantial heterogeneity, from a low of 37% (Mozambique) and a high
of 1.42 (South Korea).
However, it is apparent from the table that most of the development gap arises from the

productivity component. The correlation between the development gap and the productivity
gap is 95%. It is 82% with the steady state component and -0.21 with the convergence gap.
For instance, according to our calculations, Togo’s steady state output per capita is only
3% of the the U.S. steady state. This re‡ects mostly a much lower productivity (6% of US)
and a much higher capital wedge (6.6 times as high as the U.S.). On the other hand, Togo
is only about 5% away from its steady state. Financial integration only brings Togo much
faster to a very much impoverished steady state.
We now verify this claim directly with two additional welfare experiments. First, we

imagine that for each country, the domestic capital wedge moves halfway towards the US.
Figure 5 reports the welfare under the new environment against the autarkic welfare. We

can see from the graph that many countries improve their welfare substantially, especially
lower income countries, with lower welfare under autarky. It is clear that signi…cant changes
in domestic distortions to the accumulation of capital can have substantial e¤ect on domestic
welfare, an order of magnitude larger than the bene…ts from …nancial liberalization.
The compensating variation (reported on Figure 6) indicates that the gains can be as

high as 22% of steady state consumption for a country like Mozambique. The average gain
for non-OECD countries is 6% of steady state consumption (or 7% of current consumption).
Second, we imagine that for each country, domestic productivity moves halfway towards

the US. Figure 7 is similar to Figure 5 for this experiment. We can immediately see that
the welfare e¤ects are very large. Figure 8 reports the compensating variation. The gains
are impressive: 80% of steady state consumption for the lowest welfare country in our sam-
ple, Zambia, or equivalently 4.5 times its current consumption. The average compensating
variation for non-OECD countries is now 50% of steady state consumption, or 1.21 times
current consumption!

19Note that since convergence is far from complete for the U.S., standards of living in 1995 represent only
77% of steady state standard of living in that country, according to our estimates.
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3 Domestic Allocative E¢ciency
The evidence in the preceding section indicate an interesting—and new to our knowledge—
perspective on …nancial liberalization: emerging economies do not bene…t greatly from in-
ternational …nancial integration if the latter does not increase their productivities at the
same time that it reallocates capital internationally. Hence, capital account liberalization
can signi…cantly contribute to economic development and convergence to the extent that it
accompanies—perhaps triggers—a reduction in domestic distortion (the capital wedge) and
more importantly, leads to a more e¢cient domestic allocation of capital.
Where should we go from here? Several paths seem to open themselves, and we start this

section by providing a broad overview of those that seem the most promising to us. We then
illustrate our general approach by presenting a model that focuses on the nexus between
capital account liberalization, property rights and economic development.

3.1 Capital Account Liberalization and Economic Development:
A Brief Overview

If the inequality between nations resulted from the international allocation of capital, capital
account openness would eliminate all di¤erences in output per capita. However, the evidence
suggests that we do not live in such a world. Most of the inequality between nations seems
to be due to di¤erences in TFPs, not to di¤erences in factor endowments. Hence, capital
account openness can reduce the international inequality in output per capita only to the
extent it signi…cantly reduces the di¤erences in TFPs.
Can capital liberalization, in combination with other policies, induce an economic take-o¤

(a large increase in TFP) in less developed countries? If one views capital account liberaliza-
tion as a signi…cant component in the policy package required for economic development—as
some argue—the answer must be yes. Hence we would de…ne our research program on capital
account liberalization in two steps: …rst, exploring the channels by which capital account
liberalization can improve domestic allocative e¢ciency, and second, assessing the relevance
of these channels in light of the empirical evidence. This paper reports the progress we have
made so far in thinking about the …rst, theoretical, question—the conclusion will present
brief remarks on the second one.

One natural channel by which international …nancial integration could increase the pro-
ductivity of less developed economies is by allowing in‡ows of Foreign Direct Investment
(FDI) in industries where foreign …rms enjoy a productivity advantage.20 The entry of
foreign capital could then increase the productivity of domestic labor both directly, and in-
directly by encouraging productivity gains in the domestic …rms that compete with the new
entrants. One industry that deserves special emphasis and separate consideration in this re-
gard, is the banking sector. In this case, the superior e¢ciency of foreign banks in allocating
domestic saving could spill over by producing e¢ciency gains in the whole economy.

20See Borensztein et al (1998) and Carkovic and Levine (2002) for evidence on the impact of FDI on
growth.

17



One central question, if one follows this line of thought, is why some countries close their
capital account to FDI. This is reminiscent of a question that some economists see as key
in understanding economic development (or the lack thereof): why some countries choose
not to adopt the most e¢cient technologies available to them. According to Parente and
Prescott (2000), the answer (and the fundamental reason for the low TFP in less developed
economies) has to do with the domestic political economy. Some groups bene…t from the
continued use of ine¢cient technologies, because they own production inputs that are speci…c
to these technologies and would become less valuable if production switched to more e¢cient
alternatives. These groups promote barriers to the adoption of the more e¢cient technologies,
what Parente and Prescott call “barrier to riches".21

How does this analysis relate to capital account opening? First, if the more e¢cient
technology is foreign and must be imported through FDI, then the domestic groups that
are opposed to its introduction in the domestic productive sector—typically, owners of cap-
ital and labor that are speci…c to the less e¢cient domestic technology—can achieve their
objectives by closing the economy to FDI. Second, if the more e¢cient technology can be
operated by some domestic entrepreneurs, then the same groups can impede its development
by domestic …nancial repression (Rajan and Zingales, 2002). Capital account restrictions, in
this case, can be viewed as the external component of …nancial repression.

Another bene…t often attributed to capital account liberalization is the market discipline
on domestic policies. In a recent review of the bene…ts and costs of …nancial globalization,
for example, Obstfeld (1998) states that the “main potential positive role of international
capital markets is to discipline policymakers who might be tempted to exploit a captive
domestic capital market".22

From our perspective, the “good policies" induced by capital account openness must
be policies that signi…cantly increase domestic productivity (or do not decrease it). There
are several reasons, in our view, to focus on one important aspect of domestic policies,
which is how respectful they are of private property rights. First, economists and political
scientists have increasingly emphasized the importance of secure property rights for economic
development. Second, there is a sense in which capital account openness deepens and extends
the property rights of private agents, since it gives them the freedom to move their property
abroad (Quinn, 2000). Finally, there is considerable anecdotal evidence that in the countries
that have historically been subject to periodic bouts of populism, private agents are attached
to capital account openness precisely for the reason that it o¤ers them a protection against
expropriation.23

There is no formal model—to our knowledge—of the nexus between capital account
liberalization, the respect of property rights, and economic development. We present such
a model below. This model presents the traditional “discipline argument” in favor of free
capital mobility, applied to an aspect of domestic policies that is widely acknowledged as

21See also Krusell and Rios-Rull (1996); Bridgman et al (2001).
22See also Stiglitz (2000).
23For example, Max…eld (1997) explains the commitment of Mexico to currency convertibility since the

1920s exactly in this way. When this commitment was violated in 1982 “the president of an autonomous
Mexican business association ...declared that the right to exchange pesos into dollars and to export them, ‘
a form of protection and defense of savings’, had been violated" (Max…eld, 1997, pp. 100-101).
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crucial for economic development, the respect of property rights.

3.2 Capital Account Liberalization, Property Rights, and Eco-
nomic Development

The main features of our model are as follows. We consider an emerging economy in which
investors have the choice between two sectors, the formal sector and the informal sector.
Capital is more productive in the formal sector, but it can be taxed, or expropriated.24 By
contrast, capital cannot be taxed or expropriated in the informal sector. Under …nancial
autarky, it may be the case that there is no investment in the formal sector because of
the traditional time consistency problem in the taxation of capital. Opening the capital
account, by allowing investors to escape expropriation, ensures that investment ‡ows to its
most e¢cient use in the formal sector.
The argument may seem straightforward, and the idea that international …nancial inte-

gration can help to solve the time consistency problem in the taxation of capital is not new
(see e.g. Kehoe, 1989, and Quadrini, 2001). We think, however, that our model innovates
relative to the existing literature in three ways. First, it clari…es the fact that the argument
does not require the assumption—implicitly made in the previous literature—that the gov-
ernment can commit to an open capital account even though it cannot commit to future
taxation. As we show, a country can commit to non-expropriatory policies at a long horizon
even if it can commit to an open capital account only for a relatively short time, through
a “political lock-in" e¤ect. Second, we show that an open capital account can induce not
only lower taxation but also higher productivity, an important property of the model in view
of the evidence we have presented in the preceding section. Finally, in an extension of the
model, we show that the argument does not require physical capital to be liquid or mobile.
The logic of the argument requires investors to have liquidation rights, which is possible even
if physical capital itself is illiquid.

3.2.1 Main assumptions

We consider a small open economy in a world with one homogeneous good. The model has
three period t = 0; 1; 2. The country has access to two technologies: an e¢cient technology
and an ine¢cient technology. Both technologies combine capital and labor to produce the
consumption good at periods t = 1; 2. The production functions are Cobb-Douglas:

y = Aek
®l1¡® (13)

y = Aik
®l1¡®: (14)

The level of TFP is higher in the e¢cient technology (Ae > Ai). The two technologies
have the same factor elasticities, so that the e¢cient technology dominates the ine¢cient one
irrespective of the factor prices. The reason why the ine¢cient technology may nevertheless

24For simplicity, our model identi…es the non-respect of property rights with the taxation of capital. What
we have in mind here is less the formal taxation of capital income as it exists in developed economies than
the risk of expropriation as it exists in less developed economies.
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be used in equilibrium is related to taxation. Capital income can be taxed in the e¢cient
sector, not in the ine¢cient sector. One may think of the ine¢cient sector as an informal
sector with small scale projects in which the productive capital is operated by its owner.
This sector is “informal” in the sense that productive capital is not easily observable—and
so cannot easily be taxed—by the government.
By contrast, the e¢cient technology requires capital to be invested in large scale projects.

Capitalists become investors holding …nancial assets, instead of small entrepreneurs operating
physical assets. The scale of production makes capital easier to locate and tax than in the
ine¢cient sector. The modern sector, as a result, is not only more e¢cient; it is also more
“formal” in the sense that it gives the sovereign more scope in taxing capital income.
The country is populated by two classes of agents: capitalists and workers. Capitalists

are endowed with some capital, which they choose to specialize into the e¢cient or the
ine¢cient technology at period 0. This choice cannot be reversed in the following periods.
Each unit of capital is productive in periods 1 and 2 (capital lasts two periods). We assume
that the capital used to produce in period t must be installed in the country in period t¡ 1.
Workers are identical, and each of them is endowed with one unit of labor in periods

1 and 2, the two periods in which production takes place. The labor market is perfectly
competitive and labor is perfectly mobile between the formal and informal sectors. The
aggregate quantities of domestic capital and domestic labor are respectively denoted by K
and L.
We consider two policy areas. The …rst one is related to domestic redistribution. The

domestic government taxes capital income in periods 1 and 2 and redistributes the proceeds
to workers. The other policy area has to do with the capital account. The capital account can
be open or closed in periods t = 0; 1, the periods in which capital is installed for production
in the following period. If the capital account is open, capital can freely ‡ow in and out of
the country, and can be rented abroad tax-free, at the world price R¤. By contrast, if the
capital account is closed, capital cannot cross the borders. We assume that capital can move
internationally only if it has been specialized in the e¢cient technology—capital is by nature
immobile in the ine¢cient sector.
We assume that the domestic government determines its policies so as to maximize the

utility of the representative worker—for example, because the country is a democracy and
workers are the majority. The nature of the equilibrium depends, of course, on the govern-
ment’s ability to commit to a policy course, and we compare di¤erent assumptions in the
following section. The utility of capitalists and workers is equal to their expected undis-
counted consumption in periods 1 and 2

Ut = Et(C1 + C2) (15)

It is Pareto optimal for domestic investment to be in the e¢cient technology. Whether
this is the case in equilibrium, however, depends on the government’s ability to commit, as
well as the capital account policy—as we shall see below. The analysis now proceeds in three
steps. First, we analyze the equilibrium under di¤erent assumptions on the government’s
horizon of commitment, conditional on …nancial autarky (subsection 3.2). We then show how
a commitment to capital account mobility at a short horizon can buttress a commitment to
low taxation at a longer horizon (3.3). Third, we present an extension of the model in which
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capital account mobility generates the risk of self-ful…lling capital account crises (3.4).

3.2.2 Financial autarky

We assume in this section that the capital account is closed in periods 0 and 1. Hence, the
e¢ciency of the domestic productive sector depends completely on the choice of technology
made by domestic capitalists in period 0. Let us denote byKe andKi the aggregate quantities
of capital respectively committed to the e¢cient and ine¢cient sectors (Ke +Ki = K).

In periods t = 1; 2, the real wage w is equal to the marginal productivity of labor in the ef-
…cient and ine¢cient sectors. As a result, labor demand is given by Le = ((1¡ ®)Ae=w)1=®Ke

in the e¢cient sector, and by Li = ((1¡ ®)Ai=w)1=®Ki in the ine¢cient sector. The equation
for the equilibrium in the labor market, Le + Li = L, then implies the following expression
for the real wage

w = (1¡ ®)L¡®
³
A1=®e Ke +A

1=®
i Ki

´®
: (16)

The return per unit of capital in sector s = e; i is given by

max
l
(Ask

®l1¡® ¡ wl) = ·A1=®s w¡
1¡®
® k; s = e; i; (17)

where · ´ ®(1 ¡ ®)(1¡®)=®. Hence, in equilibrium the gross rental price of capital in sector
s must be

Rs = ·A
1=®
s w¡

1¡®
® ; s = e; i: (18)

Let ¿ t denote the tax rate on capital income in the e¢cient sector at time t = 1; 2. By
investing one unit of his initial capital into the formal sector a capitalist secures (1¡ ¿1)Re
in period 1 and (1 ¡ ¿ 2)Re in period 2. This must be compared with a net return of Ri in
both periods if the same unit of capital is invested in the informal sector. Investment goes
to the most e¢cient sector if (1¡ ¿1)Re+(1¡ ¿ 2)Re ¸ 2Ri, or, denoting by ¿ ´ (¿1+ ¿2)=2
the average tax rate over the lifetime of capital,

¿ · ¿ ´ 1¡
µ
Ai
Ae

¶1=®
(19)

This is an incentive condition.25 The average tax rate over the lifetime of capital must
be lower than a threshold, above which capitalists prefer to escape taxation by investing in
the informal sector. Note that if the productivity gap between the informal and the formal
sectors widens (Ae=Ai increases), it takes a higher tax rate to discourage capitalists from
investing in the formal sector.

Let us come to redistributive policies in equilibrium. A key assumption, in this regard,
is the horizon at which the domestic government can commit to future policy. We compare

25The inequality is not strict because we assume that capitalists opt for the most e¢cient technology if
they are indi¤erent between the two.
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three assumptions: (i) full-commitment: the government can commit to ¿1 and ¿ 2 in period
0; (ii) partial-commitment: the government can commit one period ahead, i.e., to ¿1 in
period 0 and to ¿2 in period 1; and (iii) zero-commitment: the government sets ¿ t in period
t.
Although we do not wish to specialize the model too much with assumptions on the

domestic political institutions, our assumptions on commitment can easily be interpreted in
a simple model of political delegation. For example, one could assume that the representative
worker elects the policymaker, and that policymakers are automata who implement the
program on which they have been elected. The horizon of commitment, then, is simply the
length of the term for which policymakers are elected.

The extreme cases of full commitment and zero commitment are simple. Let us start
with full commitment—the government sets ¿1 and ¿ 2 at time 0. Then in order to maximize
the representative worker’s utility the government will maximize redistribution subject to
the constraint of not discouraging capitalists from investing in the formal sector. That is,
it will set the average tax rate to the threshold ¿ de…ned in equation (19). All the surplus
generated by the use of the e¢cient technology is captured by workers.

At the other extreme, let us assume that the government cannot commit at all. That is,
workers e¤ectively decide ¿ 1 in period 1 and ¿2 in period 2. Then, we obtain the classical
time consistency problem in the taxation of capital. The government expropriates capitalists
once their capital is irreversibly committed to the formal sector by setting ¿1 = ¿2 = 1.
Anticipating this, capitalists do not invest in the formal sector.

These results are not new. Where this paper innovates is by focusing on the intermediate
case where some degree (but not full) commitment is possible. We do not view the zero
commitment assumption as very realistic. Countries have institutional and other ways to
commit over their future policies at some horizon. To the extent that a time consistency
problem remains, it is because the political horizon at which the country commits to non-
expropriatory policies is shorter than the economic horizon at which investors have to commit
their capital. This idea is captureed, in the model, by the partial commitment assumption
that the sovereign can set its policy one period ahead: that is, it can commit to ¿ t at period
t¡ 1 (t = 1; 2).
The equilibrium is then as follows. Like in the no-commitment case, and for the same

reason, the government expropriates capitalists in the formal sector in the last period (¿2 =
1). Because capital is expropriated in the second half of its life, the average tax rate will
necessarily be larger than one 1/2. The di¤erence with the zero commitment case is that
now, the government can commit in period 0 not to expropriate in period 1. By increasing
¿1 from zero to 1, the government can achieve any average tax rate ¿ between 1/2 and 1. If
an average tax rate of 50 percent does not discourage capitalists from investing in the formal
sector, then the government achieves the same rate of taxation as under full commitment
by setting ¿ 1 = 2¿ ¡ 1. On the other hand, if the threshold ¿ is lower than 50 percent, the
equilibrium is the same as under the absence of commitment.
Our results so far are summarized in the following proposition.
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Proposition 1 . Assume that the capital account is closed in periods 0 and 1 (…nancial
autarky). Then the equilibrium depends on the horizon of commitment of the government in
the following way.
(i) (Zero commitment) If the government cannot commit, capitalists invest all their cap-

ital in the informal sector, and there is no redistribution in equilibrium.
(ii) (Full commitment) If the government can commit until period 2, capitalists invest

all their capital in the formal sector and the government sets the average tax rate at the

maximum level consistent with the existence of the formal sector, ¿ ´ 1¡
³
Ai
Ae

´1=®
.

(iii) (Intermediate commitment) If the government can commit one period ahead, the
equilibrium is the same as under zero commitment if ¿ < 1=2 and the same as under full
commitment if ¿ ¸ 1=2.

Under partial commitment, the horizon of political commitment by workers is shorter
than the horizon of economic commitment by capitalists. As a result, workers can promise
capitalists only a fraction of total returns, and this fraction may be too small for the e¢cient,
formal sector to develop. The equilibrium in which all the investment goes to the informal
sector is Pareto-ine¢cient. Both workers and capitalists are worse o¤ than in the full-
commitment equilibrium (the workers strictly so, since they receive a lower wage and there
is no redistribution; the capitalists are indi¤erent). We show in the following section how
this problem can be solved by opening the capital account.

3.2.3 Capital account mobility and political lock-in

Exactly in the same way as it commits to a low tax rate, the government could commit at
period 0 to keep the capital account open in period 1. For example, workers can elect in
period 0 a policymaker who is ideologically committed to free capital movements. Although
workers cannot commit to re-elect this policymaker in period 1, the capital account will be
open when the …rst policymaker is replaced. We now analyze how the results derived under
autarky in the preceding section are changed if the capital account is open in period 1. For
the sake of the analysis, we keep the capital account closed in period 0. This assumption
will be relaxed. Capital account openness plays rather di¤erent roles in periods 0 and 1, and
it is preferable to analyze them separately.

Like before, the choice of the second period tax rate, ¿2, is made in period 1. The
di¤erence is that now the stock of capital in the formal sector is no longer pre-determined by
the domestic capitalists’ period 0 choices. It is determined by an arbitrage between domestic
and foreign investment that is made in period 1, the period in which the government sets
the tax rate. Because investment decisions are made at the same time as …scal policy, the
stock of domestic capital is now elastic to the tax rate. Capitalists can “vote with their feet"
(Tiebout, 1956).
In equilibrium the net return on capital must be equal to the international rental price

R¤. Using equation (18) this implies

(1¡ ¿2)R2 = R¤; (20)
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where R2 = ·A1=®e w
¡ 1¡®

®
2 is the period 2 gross return of capital in the formal sector (see

equation (18); we drop the index e to alleviate notations). Assuming that domestic capitalists
do not invest in the informal sector (which is true in equilibrium), the period 2 real wage
can be written

w2 = (1¡ ®)Ae
µ
K2

L

¶®
(21)

where K2 denotes the level of capital in the domestic formal sector in period 2.
The domestic government sets the tax rate ¿ 2 so as to maximize the last period con-

sumption of the representative worker, which is equal to the real wage plus the proceed of
the tax per capita Cw2 = w2 + ¿2R2

K2
L
. Simple manipulations then show

Cw2 =
AeK

®
2 L

1¡® ¡R¤K2

L
(22)

This expression is maximized when there is no distorsion relative to the laissez-faire (¿ 2 = 0).
That is, when the capital account is open the representative worker maximizes his utility by
not taxing domestic capital.
Opening the capital account in period 1 allows the representative worker to commit to

zero taxation in the last period. Once the capital account is open, the worker will elect a
policymaker that does not tax capital, knowing that the gain from redistribution will be
more than o¤set by the depressing impact of the capital out‡ow on the real wage.
If the capital account is closed in period 0, the domestic worker can nevertheless tax

capital in period 1, like before. Since the capitalist now receives a returnR¤ per unit of capital
in period 2, the incentive condition to invest in the formal sector becomes (1¡ ¿ 1)Re+R¤ ¸
2Ri, which can be written in terms of the average tax rate as

¿ · ¿ + R
¤ ¡Re
2Re

: (23)

If the country is capital scarce (R¤ < Re), the maximum tax rate is lower than under …nancial
autarky because opennes reduces the return on capital below the autarkic level.
If …nancial autarky prevents the domestic e¢cient sector from developing (¿ < 1=2), then

opening the capital account in period 1 is Pareto-e¢cient. Workers strictly bene…t since they
receive a higher wage plus some transfers. The welfare of capitalists remains at the autarkic
level, since the surplus associated with the use of the e¢cient technology is captured by
workers.

Proposition 2 . Assume the capital account is closed at period 0, but the government
commits to open it in period 1, then all domestic capitalists invest their capital in the e¢cient,
formal sector in period 0. The government taxes capital income at rate ¿ 1 = 2¿+(R¤¡Re)=Re
in period 1 and at rate ¿2 = 0 in period 2. If the domestic formal sector does not develop
under …nancial autarky (¿ < 1=2), then opening the capital account in period 1 strictly
increases the welfare of domestic workers and leaves that of domestic capitalists unchanged.

Two points are worth making.
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² The bene…t of capital account liberalization highlighted in the proposition is very di¤er-
ent from the more traditional bene…ts in terms of allocative ine¢ciency. In particular,
it could arise even if there is no capital ‡ow in equilibrium. Assume that the country
is neither capital scarce nor capital abundant (Re = R¤). Then opening the capital
account might seem irrelevant since in equilibrium there is no capital in‡ow or out‡ow
in period 1. However, that capital can move in and out is crucial for the development
of the formal, e¢cient sector (the economic take-o¤).

² Our results are reminiscent of the classical idea that an open capital account reduces
the equilibrium level of taxation on capital by making it more mobile. Furthermore,
the point that an open capital account is a way to solve the time consistency problem in
the taxation of capital has been developed elsewhere (Quadrini, 2000). One issue with
this line of thought, however, is that it assumes that the government can commit to an
open capital account even though it cannot commit to low taxation. Our model does
not have this problem, since it does not assume any asymmetry in the way the country
can commit: the horizon of commitment is the same for the redistributive policy and
the capital account policy. We show that committing to an open capital account and
low taxation even for a limited horizon has a “lock-in" e¤ect: these policies tend to be
maintained once they have been introduced.

The assumption that the capital account is closed in period 0 may seem unappealing.
Under partial commitment, the capital account regime is inherited from the past. If the
game we are modelling were repeated, then the country would start with an open capital
account. How are the results changed if the capital account is initially open?
First, it is easy to see that the government’s problem being the same in period 0 as in

period 1, the tax rate ¿1 is also set at zero. Hence, there is no redistribution in equilibrium
once the economy is locked in the regime with an open capital account. As a result, capitalists
receive a share of the surplus generated by the use of the e¢cient technology. However, it
remains true that both classes bene…t from capital account openness if closure prevents the
domestic e¢cient sector from developing. Capitalists receive a higher return (if R¤ > Ri)
and workers a higher wage. The absence of redistribution does not hurt workers since there
is no redistribution in the autarkic equilibrium. Note the contrast with the standard Stolper-
Samuelson model, in which it is always the case that one of the two classes (the one with
the scarce factor) su¤ers from …nancial integration with the rest of the world.

3.2.4 Capital account crises

So far we have assumed that capital was liquid in period 1. Conditional on openness, capital
was as mobile in period 1 as in period 0. We now consider an extension of the model in which
physical capital is illiquid. This reduces the commitment value of an open capital account,
since capital is not as responsive to the tax rate as before. We show that the bene…ts of
capital account openness can be preserved if the capital account policy is augmented by a
…nancial arrangement that gives capitalists liquidation rights. This arrangement, however,
has a negative side e¤ect: it also gives rise to self-ful…lling capital account crises.

Assume that capital invested in the domestic formal sector is virtually immobile in period
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1 (it is “bolted down", to take a metaphore often used for FDI). Productive capital can be
liquidated in period 1 but (almost) all the investment is lost in the process. The proceed
of liquidation is ² per unit of capital, where ² is assumed to be very small. Then (20) is
replaced by

(1¡ ¿2)R2 ¸ ²R¤ (24)

As long as the net return (1¡¿ 2)R2 is strictly higher than ²R¤, capital does not ‡ow out.
In period 1, the government increases ¿2 until (1¡ ¿ 2)R2 is equal to ²R¤ since for this range
of tax rates domestic capital is inelastic. ² being very small, the tax rate ¿ 2 is very close
to 1, and capitalists do not invest in the formal sector in period 0. Hence it looks like the
illiquidity of capital destroys the bene…t of capital account liberalization: if capital cannot
move out of the country because of its intrinsic illiquidity, then opening the capital account
serves no purpose. Opening the capital account in period 1 will not su¢ce to solve the time
consistency problem in the taxation of capital.

We modify the model as follows. Assume for simplicity that the formal sector involves
one public …rm, and that this …rm can enter the following type of contracts with investors:
repay ½1 in period 1 and ½2 in period 2. Since the …rm is public, ½1 and ½2 are e¤ectively
determined by the representative worker.
The condition for capitalists to invest in the formal sector is ½1 + ½2 ¸ 2Ri, where

the …rst-period payment has to be lower than the …rst period output per unit of capital
(½1 · Ae(L=K)1¡®). Under partial commitment, the government decides ½2 at time 1. The
second period payment ½2 is set to (almost) zero once capital is “bolted down" in the country.
We assume Ae(L=K)1¡® < 2Ri so that in equilibrium, capitalists do not invest in the formal
sector under partial commitment.
Let us now assume that the …nancial contract gives capitalists liquidation rights, i.e.,

the right to ask for an early repayment ~½ at the end of period 1, after ½1 has been paid.
This payment is made by liquidating capital, and capitalists are served sequentially, like in
the Diamond-Dybvig model. We de…ne an open capital account as a commitment by the
domestic government to enforce capitalists’ liquidation rights and to allow them to take the
proceeds in a tax haven outside the country.
We assume that capitalists are atomistic, so that a small number of them can receive ~½ if

they ask for it (because ² > 0). If R¤~½ > ½2 all capitalists demand an early repayment since,
if others rollover their claims, an individual capitalist is better o¤ receiving ~½ and invest it
abroad. Hence there is a run, and the formal sector is liquidated. To avoid liquidation the
domestic government minimizes ½2 under the constraint ½2 ¸ R¤~½, and sets

½2 = R
¤~½ (25)

Hence by choosing ~½ appropriately the government can commit itself to any level of ½2.
The logic is the same as in Jeanne (2002): the liquidation rights discipline the government to
implement the commitment-…rst-best policy.26 The insight here is that for capital account
liberalization to have a commitment value, it is not necessary for capital to be liquid; it is
su¢cient for capitalists to have liquidation rights.
26See also Diamond and Rajan (2001).
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However, like in Diamond and Dybvig, giving investors liquidation rights on illiquid
capital raises the risk of a self-ful…lling crisis. Even if the government sets ½2 at the level
implied by equation (25), there is an equilibrium in which investors simultaneously ask for
repayment. Those that get repaid take the proceeds out of the country, so that the run can
also be described as a capital account crisis. The crisis could be determined by a sunspot
event. Let us denote by ¹ the exogenous probability of a self-ful…lling crisis. How does the
decision to open the capital account depend on ¹?
The aggregate utility of workers is equal to total expected output minus the level of

utility that must be guaranteed to capitalists in order to induce them to invest in the formal
sector, 2®AiK®L1¡®. Total expected output is equal to 2AeK®L1¡®¡¹(AeK®L1¡®¡²KR¤),
the level of output if there is no crisis minus the probability of a crisis times the associated
output loss. Workers vote in favor of capital account liberalization if this increases their
utility above the autarky level, 2(1¡ ®)AiK®L1¡®. Taking the limit ² = 0, we …nd that the
capital account is opened if the probability of crisis is not too large

¹ · 2
µ
1¡ Ai

Ae

¶
: (26)

4 Conclusion
The main contribution of this paper, at the present stage of its development, is that it
suggests to look at the question of the bene…ts of capital account liberalization for developing
economies from a new angle. Capital account liberalization will not induce a signi…cant catch-
up in the development of less developed economies if its only e¤ect is to re-allocate capital
internationally, since the international allocation of capital is not the main factor behind the
inequality across nations. However, capital account liberalization could, in combination with
other policies, play a signi…cant role in the economic take-o¤ of less developed economies,
and to the extent that it does, it would have large bene…ts. This suggests to us that the
question of the bene…ts of capital account liberalization should be not considered as a simple
application of the …rst welfare theorem, but rather as a central question in the …eld of
development economics.

We have illustrated the linkage between capital account openness and economic devel-
opment in a model that focuses on property rights. We also brie‡y discussed other possible
approaches to this question, in particular the political economy of …nancial repression. De-
veloping models of the nexus between domestic …nancial repression, …nancial openness and
economic development is an important item in our research agenda.

Finally, the question arises of how these theories can be validated empirically. One ap-
proach would be based on case studies: looking at the capital account regimes and capital
‡ows in cases of successful economic take-o¤s. On the basis of our data, the non-OECD
countries that knew the largest increase in productivity relative to the US are: Hong Kong,
Singapore, Thailand, Israel, Korea, Mauritius, Indonesia, Brazil and Tunisia. The hetero-
geneity of this group of countries suggests that any conclusion on the bene…ts of capital ac-
count liberalization must be dependent on the country and its circumstances. Clearly, capital
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account liberalization cannot be a universal pre-requisite for growth, since some countries,
such as Korea, grew a lot with relatively closed capital accounts. However, comparative case
studies could show that some form of capital account openness can play a key role in some
strategies of development that were successful in some countries. It could suggest how (and
which kind of) capital account liberalization can complement other growth-inducing policies.

28



References

Acemoglu, Daron, and James Robinson, 2000, Political Losers As a Barrier to Economic
Development, mimeo, MIT.

Arteta, Carlos, Eichengreen, Barry, and Charles Wyplosz, 2001, When Does Capital Ac-
count Liberalization Help More than It Hurts?, mimeo, UC Berkeley, Dept. of Eco-
nomics.

Barro, Robert J., Mankiw, Gregory N. and Xavier Sala-I-Martin, 1995, Capital Mobility in
Neoclassical Models of Growth, American Economic Review 85(1), 103-115.

Bartolini, Leonardo and Allan Drazen, 1997, Capital Account Liberalization as a Signal,
American Economic Review 87, 138-154.

Bekaert, Geert, Harvey, Campbell R., and Christian Lundblad, 2002, Does Financial Lib-
eralization Spur Growth?, mimeo, Columbia University.

Bernanke, Ben and Refet Gurkaynak, 2001, Is Growth Exogenous? Taking Mankiw, Romer
and Weil seriously, mimeo, Princeton University.

Bils, Mark, and Peter J. Klenow, 2000, Does Schooling Cause Growth?, American Economic
Review 90(5), 1160-83.

Borensztein, Eduardo, De Gregorio, J. and J. W. Lee, 1998, How Does Foreign Investment
A¤ect Growth?, Journal of International Economics 45,

Bourguignon, Francois, and Thierry Verdier, 2000, Openness, Education and Development:
A Political Economy Perspective, European Economic Review 44, 891-903.

Bridgman, Benjamin, Livshits, Igor, and James MacGee, 2001, Vested Interest and Tech-
nology Adoption, mimeo, Federal Reserve Bank of Minneapolis.

Caselli, Francesco, Gerardo Esquivel and Fernando Lefort, 1996, Reopening the Conver-
gence Debate: A New Look at Cross-Country Growth Empirics, Journal of Economic
Growth 1(3), 363-89.

Carkovic, Maria and Ross Levine, 2002, Does Foreign Direct Investment Accelerate Econo-
kic Growth?, mimeo, University of Minnesota.

Dornbusch, Rudiger, 1998, Capital Controls: An Idea Whose Time Is Past, in Should the
IMF Pursue Capital-Account Convertibility?, Essays in International Finance No.207,
International Finance Section, Department of Economics, Princeton University, 20-27.

Easterly, William and Ross Levine, 2000, It’s Not Factor Accumulation: Stylized Facts and
Growth Models, University of Minnesota, Working Paper.

Edison, Hali, Levine, Ross, Ricci, Luca and Torsten Slok, 2002, International Financial
Integration And Economic Growth, mimeo, International Monetary Fund.

29



Eichengreen, Barry, 2001, Capital Account Liberalization: What Do the Cross-Country
Studies Tell Us?, mimeo, forthcoming in the World Bank Economic Review.

Hall, Robert E., and Charles I. Jones, 1999, Why Do Some Countries Produce So Much
More Output Per Worker than Others?, Quarterly Journal of Economics

Hsieh, Chang-Tai, 2002, What Explains the Industrial Revolution in East Asia? Evidence
From the Factor Markets, forthcoming in the American Economic Review

Jones, Charles, 1997, Convergence Revisited, Journal of Economic Growth 2, 131-153.

Kaminsky, Graciela and Sergio Schmukler, 200?, Short- and Long-Run Integration: Do
Capital Controls Matter?, Brookings Trade Forum: 2000, Brookings Institution (Wash-
ington D.C.)

Kehoe, Patrick J., 1989, Policy Cooperation Among Benevolent Governments May Be Un-
desirable, Review of Economic Studies 56(2), 289-296.

Klenow, Peter and Andres Rodriguez-Clare, 1997, The Neo-Classical Revival in Growth
Economics: Has it gone Too Far?, in Ben Bernanke and Julio Rotemberg, eds., NBER
Macroeconomics Annual, Cambridge MA: MIT Press, pp.73-103.

Krusell, Per, and Jose-Victor Rios-Rull, 1996, Vested Interests in a Positive Theory of
Stagnation and Growth, Review of Economic Studies 63(2), 301-329.

Lucas, Robert E. Jr, 1990, Why Doesn’t Capital Flow from Rich to Poor Countries?,
American Economic Review 80, 92-96.

Mankiw, N. Gregory, Romer, David, and David N. Weil, 1992, A Contribution to the
Empirics of Economic growth, Quarterly Journal of Economics 107, 407-438.

Matsuyama, Kiminori, 2000, Financial Market Globalization and Endogenous Inequality of
Nations, mimeo, Dept. of Economics, Northwestern University.

Max…eld, Sylvia, 1997, Capital Mobility and Mexican Financial Liberalization, in Capi-
tal Ungoverned, Liberalizing Finance in Interventionist States, M. Loriaux et al eds.,
Cornell University Press, Ithaca and London (pp.92-119).

Obstfeld, Maurice, 1994, Risk-taking, Global Diversi…cation and Growth, American Eco-
nomic Review 85, 1310-29.

Obstfeld, Maurice, 1998, The Global Capital Market: Benefactor or Menace?, Journal of
Economic Perspectives 12, 9-30.

Obstfeld, Maurice and Kenneth Rogo¤, 1996, Foundations of International Macroeco-
nomics, MIT Press, Cambridge MA.

Parente, S. and Edward Prescott, 2000, Barriers to riches, MIT Press, Cambridge MA.

30



Quadrini, Vincenzo, 2001, Policy Commitment and the Welfare Gains From Capital Liber-
alization, mimeo, New York University.

Quinn, Dennis P., 2000, Democracy and International Financial Liberalization, mimeo,
McDonough School of Business, Georgetown University.

Quinn, Dennis P., 1997, The Correlates of Change in International Financial Regulation,
American Political Science Review 91, 531-551.

Quinn, Dennis P., Toyoda, A. Maria, and Carla Inclan, 2002, Does Capital Account Liber-
alization Lead to Economic Growth?, mimeo, McDonough School of Business, George-
town University.

Rajan, Raghuram and Luigi Zingales, 2002, The Great Reversals: The Politics of Financial
Development in the 20th Century, mimeo, University of Chicago.

Rodrik, Dani, 1998, Who Needs Capital Account Convertibility?, in Should the IMF Pursue
Capital-Account Convertibility?, Essays in International Finance No.207, International
Finance Section, Department of Economics, Princeton University, 55-65.

Rogowski, Ronald, 2001, Does Globalization Imply Convergence? Reconsidering the The-
ory, mimeo, UCLA.

Stiglitz, Joseph E., 2000, Capital Market Liberalization, Economic Growth and Instability,
World Development 28, 1075-1086.

Tornell, Aaron and Andrés Velasco, 1992, The Tragedy of the Commons and Economic
Growth: Why Does Capital Flow from the Poor to Rich Countries?, Journal of Political
Economy 100(6), 1208-31.

Young, Alwyn, 1995, The Tyranny of Numbers: Confronting the Statistical Realities of the
East Asian Growth Experience, The Quarterly Journal of Economics 110(3), 641-680.

31



5 Appendix

5.1 Constructing Human capital stocks (in progress)

The methodology here follows Jones (1997) quite closely, building upon Barro and Lee (1993).
The concept of human capital measured here is average educational attainment for people

over age 25, i.e. the average number of years of schooling in the population>25. This is
a stock measure, as needed for the theory. The stocks are constructed from two di¤erent
sources. First, using censuses data for benchmark years, Barro and Lee measure educational
attainment for people over 25 in three di¤erent educational categories: primary, secondary
and higher. Average schooling years is constructed as:

S = dp

·
1

2
hip + hcp

¸
+ (dp + dis)his + (dp + ds) hcs

+

µ
dp + ds +

1

2
dh

¶
hih + (dp + ds + dh) hch

where dj is the (country speci…c) duration in primary (p), incomplete secondary (is), sec-
ondary (s) and higher (h); hj are the educational attainment rates for the corresponding
cells, for people over age 25. They complete their observations using data on enrollment
rates and duration and a perpetual inventory method.
The data is coming from the UNESCO. The Barro and Lee (2000) data provides educa-

tional attainment data until 2000 for roughly 100 countries. These correspond to S2000: We
need to construct S¤ to obtain an estimate of the long run educational attainment. To do
so, we follow Jones (1997) and use the perpetual inventory method to obtain these long-run
estimates.
For instance, Barro and Lee formula to update the primary educational rates use enroll-

ment rates and population growth as follows:

hp;t =

µ
1¡ l25;t

lt

¶
hp;t¡5 +

l25;t
lt
(PRIt¡15 ¡ SECt¡10)

where lt is the population age 25 and over in year t; l25;t is the population of age 25-29 at
age t (i.e. entering the sample over the last 5 years), PRIt¡15 is the primary enrollment
rate at t ¡ 15; and SECt¡10 is the secondary enrollment rate in t ¡ 10. The …rst term
represents the previous stock minus a ‘depreciation’, due to death -assumed to be random
across educational attainments- while the second term re‡ects accumulation due to the new
cohort who got primary education (and did not go on to secondary education). What
interests us is the value of hp;t in steady state. If we assume that the enrollment rates will
stay at their current value (measured in 1996 in practice, or the latest available observation
when not available), and that the ratio of the entering cohorts to the total population over
25 l25=l will remain constant, then we have:27

h¤p = (PRI ¡ SEC)
27This last assumption implies no demographic transition in countries. This is of course an overstatement.

As countries age, we can expect smaller younger cohorts relative to the size of the country. This would tend
to reduce the estimates of education attainment. Our estimates constitute an upper bound.
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Similar calculations for secondary and higher education yield:

h¤s = (SEC ¡HIGH)
h¤h = HIGH

The last thing to do is to allocate the educational attainment between complete and
incomplete cycles. I do this using data from Barro and Lee on the percentage of complete
versus incomplete schooling in each cell. Denoting ¼j the ratio of completed to total for cell
j; the contribution of primary education to total average schooling is:

dp

·
1

2
(1¡ ¼p) + ¼p

¸
h¤

and we have similar contributions for secondary and higher. Summing gives S¤: An estimate
of lnh¤ = ln (H=L)¤ = ÁS¤:
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Figure 1: Equivalent Variation ¹i (¿ ) for various values of the capital wedge (¿) between 0
and 0:7:
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Figure 2: Equivalent Variation, various values of S0 and k0; for ¿ = 0:
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Figure 3: Welfare Gains under Financial Integration, 1995
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Figure 5: Welfare gains for a 50% reduction of the capital wedge with the U.S., 1995.
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Figure 7: Welfare gains from 50% reduction of productivity gap with the U.S.
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Figure 8: Compensating variation for a 50% reduction in productivity gap with the U.S.,
1995.
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country convergence steady state productivity output per capita
ZAMBIA 1.73 0.58 0.03 0.03
RWANDA 0.82 0.50 0.07 0.03
TOGO 0.95 0.55 0.06 0.03
NIGER 1.04 0.45 0.07 0.03
MALI 0.84 0.57 0.07 0.03
MOZAMBIQUE 0.86 0.37 0.11 0.04
CENTRAL AFR. R. 0.97 0.49 0.08 0.04
BENIN 0.83 0.55 0.09 0.04
NEPAL 0.72 0.81 0.08 0.04
KENYA 0.78 0.62 0.09 0.05
SENEGAL 0.87 0.54 0.11 0.05
BANGLADESH 0.78 0.67 0.10 0.05
CONGO 0.95 0.71 0.08 0.06
INDIA 0.71 0.74 0.11 0.06
CAMEROON 0.85 0.62 0.12 0.06
HONDURAS 0.94 0.76 0.10 0.07
NICARAGUA 0.93 0.65 0.12 0.08
BOLIVIA 0.92 0.69 0.14 0.09
PHILIPPINES 0.87 0.89 0.13 0.10
INDONESIA 0.56 1.00 0.18 0.10
ECUADOR 0.95 0.91 0.13 0.11
JAMAICA 0.79 0.97 0.15 0.12
EGYPT 0.59 0.64 0.31 0.12
SYRIA 0.68 0.76 0.26 0.13
PERU 0.71 0.96 0.20 0.14
GUATEMALA 0.85 0.59 0.27 0.14
EL SALVADOR 0.72 0.65 0.30 0.14
ALGERIA 0.71 0.89 0.23 0.14
JORDAN 0.63 0.79 0.29 0.14
COSTA RICA 0.78 0.94 0.22 0.16
PANAMA 0.96 0.95 0.18 0.16
COLOMBIA 0.75 0.81 0.27 0.16
TUNISIA 0.67 0.86 0.29 0.17
PARAGUAY 0.43 0.81 0.52 0.18
BOTSWANA 0.65 0.96 0.29 0.18
BRAZIL 0.75 0.97 0.26 0.19
VENEZUELA 0.91 0.88 0.25 0.20
S.AFRICA 1.10 0.74 0.26 0.21
MEXICO 0.81 0.96 0.28 0.22
CHILE 0.64 1.05 0.36 0.24
TRINIDAD&TOBAGO 0.81 0.77 0.38 0.24
URUGUAY 0.76 0.87 0.38 0.25
MALAYSIA 0.70 1.14 0.32 0.26
ARGENTINA 0.80 0.99 0.37 0.30
MAURITIUS 0.68 0.87 0.52 0.31
GREECE 0.75 1.12 0.39 0.33
KOREA, REP. 0.65 1.42 0.37 0.34
PORTUGAL 0.54 1.22 0.55 0.36
SPAIN 0.53 1.21 0.62 0.39
NEW ZEALAND 0.92 1.06 0.45 0.44
IRELAND 0.72 1.16 0.57 0.47
FINLAND 0.81 1.24 0.51 0.51
ITALY 0.63 1.22 0.67 0.51
UNITEDKINGDOM 0.74 1.10 0.65 0.53
AUSTRIA 0.74 1.28 0.57 0.54
NETHERLANDS 0.77 1.18 0.60 0.54
FRANCE 0.72 1.24 0.62 0.55
BELGIUM 0.80 1.18 0.60 0.57
JAPAN 0.77 1.41 0.53 0.58
SWEDEN 0.81 1.11 0.65 0.59
CANADA 0.73 1.15 0.71 0.60
AUSTRALIA 0.86 1.04 0.67 0.60
DENMARK 0.78 1.19 0.67 0.62
SWITZERLAND 0.80 1.28 0.62 0.63
HONG KONG 0.75 1.23 0.70 0.64
NORWAY 0.93 1.29 0.57 0.68
UNITEDSTATES 0.77 1.00 1.00 0.77

mean 0.80 0.91 0.34 0.26
s.e. 0.17 0.26 0.22 0.21
min 0.43 0.37 0.03 0.03
max 1.73 1.42 1.00 0.77

Figure 9: Country Decomposition
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