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Abstract

We employ a neoclassical growth model to assess the impact of
�nancial liberalization in a developing country on capital owners�and
workers�consumption and welfare. We �nd in a baseline calibration
for an average non-OECD country that capitalists su¤er a 42 percent
reduction in permanent consumption because capital in�ows reduce
their return to capital while workers gain 8 percent of permanent con-
sumption because capital in�ows increase wages. These huge gross
impacts contrast with the small positive net e¤ect found in a neoclas-
sical represent agent model by Gourinchas and Jeanne (2006). We
further show that the result for capitalists is insensitive to enhanced
productivity catch-up processes induced by capital in�ows. Our �nd-
ings can help explain why poorer countries tend to be less �nancially
open as capitalists� losses are largest for countries with the lowest
capital stocks, inducing strong opposition to capital market opening.
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1 Introduction

The international integration of �nancial markets has long been regarded as
a panacea for economic development by mainstream economists. In an often-
cited paper, Fischer (1998) summarized one of the main hopes associated with
cross-border capital �ows between developed and less developed countries:
Free capital �ows would allow an e¢ cient global allocation of savings and
thereby increase economic growth and welfare. Another potential bene�t is
a reduction of consumption volatility because of better diversi�ed portfolio
holdings that allow a reduction of exposures to country or industry speci�c
shocks (see Eichengreen and Mussa 1998). These bene�ts should have been
particularly big for developing countries and standard theories predicted huge
"downhill" �ows of capital, i.e. from rich to poor countries, in order to close
the gap of per capita stocks of capital.
However, the fast growing literature of the past few years has shown that

most of these promises did not materialize in a signi�cant and robust order
of magnitude. In their excellent survey of the literature, Kose et al. (2009)
showed that based on aggregate data it is di¢ cult to �nd robust evidence that
�nancial integration systematically increases economic growth. Furthermore
Kose et al. (2003) showed that the ratio of consumption growth volatility to
income growth volatility even rose for emerging markets in the recent period
of globalization and remained �at for low income developing countries. Even
more striking is the �nding that the size of capital �ows dramatically fails to
�t into the picture of standard theories: In his famous article, Lucas (1990)
showed that capital �ows to developing countries were much too low, a puzzle
that has not vanished over time but, to the contrary, became even stronger.
Schularick (2006) showed that in the recent period of �nancial integration
capital �ows to developing countries were even lower than in the period before
World War I1.
In this paper we add to the theoretical debate about potential causes of

the last of these stylized facts, the low in�ow of capital to developing coun-
tries. We focus on the distributional e¤ects of capital market integration and
show that it might not be surprising at all that countries do not opt for large
in�ows of foreign capital because owners of domestic capital take a massive
hit to their income. In an otherwise standard neoclassical growth model of
a developing country we implement a heterogenous agent approach in order
to look at the polar case of complete concentration of the domestic capital
stock in the hands of a few capitalists. Their only income derives from the

1Prasad et al. (2006) even showed that since the mid 1990�s there is a tendency of
capital to �ow "uphill", which means from poor to rich countries.
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returns to their stock of capital while workers receive only wage income. We
show in a benchmark calibration that capitalists su¤er a permanent decrease
in consumption of 42 percent when capital �ows in, more than doubling the
capital stock. Workers, on the other hand, gain as the higher stock of capital
increases wages by 8 percent.
Our motivation to go beyond the single representative agent approach and

to assume a completely unequal distribution of wealth and income is based
on poverty line data of developing countries. According to the World Bank�s
World Development Indicators & Global Development Finance database, in
the developing countries of Sub-Saharan Africa and East Asia & Paci�c the
fraction of the population with no more than $2 (PPP) a day in 2005 are 72,9
% and 38,7% respectively. This clearly implies that savings of that part of the
population cannot be of a remarkable order of magnitude and consequently,
main parts of the domestic capital stock are held by a small group of capital
owners.2

Our result that �nancial integration has enormous distributional e¤ects
and especially that domestic capital owners will su¤er implies that conse-
quences for policies with respect to capital �ows are to be expected. Even
though our model, like any standard theory, suggests that for countries as
a whole there are gains from integration and that Pareto improvements are
possible if re-distributional institutions are in place, our result suggests that
the huge amount of transfers that are necessary to leave no one worse o¤ is
simply too big to achieve for most countries so that opposition to in�ows is
likely to be pervasive on the side of capital owners. And this opposition can
be expected to be the larger the poorer a country is as losses are the bigger
the poorer a country is.
An indication that such concerns on the side of capitalists in less devel-

oped countries are indeed relevant is that the strongest restrictions to capital
�ows can be found among these countries. Figure 1 shows the Chinn-Ito
index of capital market openness3 and the respective GDP per capita (PPP)
for 170 countries in 20084. This index increases with the degree of openness
and one can see that the severest restrictions can be found among the coun-
tries with less than US-$ 16000 per capita GDP. Above this threshold there

2To the best of our knowledge, direct evidence on wealth distributions is not available
for developing countries.

3The Chinn-Ito index measuring the extensity of capital controls is based on information
of the IMF�s Annual Report on Exchange Arrangements and Exchange Restrictions (see
Chinn and Ito (2008) for details).

4These are all countries for which both variables are available. For GDP data, we
again use the World Bank�sWorld Development Indicators & Global Development Finance
database.
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Figure 1: Capital market openness and GDP per capita (PPP)

are hardly countries in the lower part of this graph. Our results can also
contribute to explanations of the �ndings of Reinhardt et al. (2010) that in
countries with a closed capital account there is no systematic relationship
between net capital �ows and the level of development.
The analysis of the sign of the gross e¤ects for di¤erent groups of so-

ciety are not novel to the literature. Our approach mostly refers to the
work of Alfaro (2004), Pinto (2005), Pinto and Pinto (2008) and Aizenman
(2005). Alfaro shows in an overlapping generation model that in a capital-
importing country old people (capitalists) who only receive capital income
would vote against capital account liberalization while young people (work-
ers) would prefer to remove capital �ow barriers. Results are of opposite sign
for a capital-exporting country. Furthermore the author shows that these
patterns are consistent with data on liberalization policies. Pinto (2005)
comes up with similar results by looking at the in�uence of FDI: Labor fa-
vors foreign direct investment due to its positive e¤ect on the wage rate while
capital su¤ers under the downward pressure of FDI on the interest rate. This
means that governments, supporting workers�interests will welcome foreign
investors while governments supporting capitalists�interests will try to keep
FDI out. In an empirical analysis, Pinto shows that when in power pro-labor
parties are more likely to adopt policies that support the interests of labor.
In Pinto and Pinto (2008) the interaction of partisanship and FDI is enriched
by a sectoral analysis. In Aizenman (2005) FDI in terms of "green-�eld" in-
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vestments also have a negative impact on the domestic capitalists�welfare:
The increased wage rate reduces the return on domestic capital5.
This literature did not calculate the size of the distributional e¤ects of

capital market integration and this is what we do in this paper. Regarding
our calibration approach a strong connection exists to the work of Gourinchas
and Jeanne (2006; G&J in what follows). Employing a standard neoclassi-
cal growth model in the tradition of Ramsey-Cass-Koopmans where only a
representative agent who earns capital and labor income exists, the authors
show that a capital scarce country only gains 1.7% of permanent consump-
tion even though the capital stock more than doubles due to foreign capital
in�ows. The comparison between these results and ours is of interest given
that the former represents the overall net gain of an economy due to �nancial
integration while the latter separates the gross e¤ects on income for di¤erent
groups of society.
The following is structured as follows: Section 2 presents the model set-

up with two types of agents, capitalists and workers, for two scenarios, one of
a �nancially closed and one of a �nancially integrated developing economy.
Section 3 describes for a calibrated version of the model the di¤erential im-
pact of �nancial openness for consumption and welfare relative to the autarky
scenario for capitalists and workers and discusses the impact of a productiv-
ity catch-up process which may be induced by �nancial in�ows. Section 4
concludes.

2 The Model

In order to measure the distributional e¤ects of �nancial globalization for
poor countries, we assume that the economy is populated by two types of
agents, capital owners and workers. Without loss of generality we normalize
the population of capital owners to one and assume a number of L identical
workers. Therefore the ratio of capital owners to workers is given by � = 1=L
which is, by assumption, constant over time. The capitalist does not work
but receives income from the returns to his stock of capital. Workers supply
their labor to a domestic �rm and only receive wage income.
In order to compare the e¤ects of foreign capital in�ows we analyse two

scenarios, a baseline scenario without �nancial integration, i.e. �nancial au-
tarky, and a scenario in which free capital �ows are allowed. In the �rst one
there are no international capital �ows at all and therefore the development

5However, the opportunity to sell equity can increase the capitalists�welfare in the
presence of borrowing constraints. In this case, domestic capitalists may agree with equity
market opening.
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of the domestic stock of capital is completely determined by the capitalist�s
savings. In the second one the capitalist is allowed to borrow and lend freely
on an international capital market at an exogenously given interest rate R�.
The capitalist�s and the representative worker�s period utilities are given

by the log-function, so that their objective functions are

Uc =
1X
t=0

�t ln(cct) (1)

and

Uw =

1X
t=0

�t ln(cwt ) (2)

respectively where � is the discount factor which is constant over time and
the same for both groups, and where cct and c

w
t are the capitalist�s and the

worker�s period t consumption per capita.
Workers o¤er one unit of labor and consume their entire wage income so

that the representative worker�s budget constraint is

cwt � wt (3)

where wt is the wage rate. While this constraint is independent of the sce-
nario, the capitalist�s budget constraint di¤ers across scenarios and will be
introduced below.
A single good is produced by a �rm employing the input factors capital

and labor. Technology is given by a Cobb-Douglas production function of
the form

Yt = K
�
t (AtLt)

1��

where Yt is the output of the single good, At is a labor-augmenting measure of
productivity, Kt the stock of capital and Lt labor. Labor productivity grows
at rate gt+1 =

At+1
At

� 1 which may di¤er across countries in the short run,
but which is the same for all countries in the long-run (see for a discussion
G&J).
In order to induce stationarity we de�ne

eyt � Yt
AtLt

= ek�t
as the output per e¤ective labor input. Factor markets are perfectly com-
petitive so that labor and capital are paid their marginal products:

Rt = 1 + �ekt��1 � �
wt = At(1� �)ekt�

where Rt is the gross real domestic interest rate and � the depreciation rate.
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2.1 The baseline scenario

In the baseline scenario the capitalist and workers maximize their utility
functions (1) and (2). The worker only maximizes with respect to consump-
tion given the constraint (3) resulting in a level of consumption equal to the
level of wage income. The capitalist maximizes subject to the constraint

cct + k
c
t+1 � Rtkct (4)

with respect to consumption cct and capital per capita (i.e. per capitalist)
kct+1, given k

c
0 and subject to a transversality condition. In this scenario

capital is the only asset available to the capitalist.
From the �rst order conditions of the capitalist�s maximization problem

we get the consumption Euler equation

ecct+1 = 1

1 + gt+1
�Rt+1ecct

where the tilde indicates normalization with productivity, i.e. ecct � cct=At.
Given logarithmic utility, the income and the substitution e¤ects cancel each
other out which allows to write an explicit expression for the optimal choices
of ecct and ekct+16:

ekct+1 =
1

1 + gt+1
�Rtekct

ecct = (1� �)Rtekct
Capital owners thus save and consume a constant fraction of their income in
each period.
Given that within groups agents are homogenous we can determine the

relationship between ekct and the capital stock per e¢ cient unit of labor ekt:
ekct = Kt

�AtLt
=
1

�
ekt

The introduction of heterogeneity in the model thus allows scenarios in which
a developing country can be capital scarce in terms of capital per worker but
where capital owners themselves can nevertheless be rich in terms of capital
per capitalist. However, in our analysis which follows in section 3 we are only
concerned with e¤ects of �nancial integration measured in relative terms, so
that � plays no further role.

6See Appendix A.1.
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As is known from standard neoclassical growth models, the economy con-
verges toward a steady state where

R� =
1 + g�

�

and the capital stock per e¢ cient unit of labor is given by

ek� = �R� � 1 + �
�

� 1
��1

(5)

whereas in per capitalist terms

ek�c = 1

�
ek�

2.2 Free capital �ows

We now turn to the scenario of perfect �nancial integration where cross-
border capital �ows are unrestricted. In contrast to the case of �nancial
autarky, domestic capital owners are now allowed to borrow and lend at a
given gross real interest rate R�. Following G&J we assume the world inter-
est rate to be equal to the autarky steady state interest rate. This implies
that under �nancial integration the long-run domestic stock of capital per
worker and therefore production per worker are the same as under autarky.
In addition, this assumption assures that the capitalist�s normalized con-
sumption and asset holdings are constant in the steady state. (see for a
general discussion Barro and Sala-i-Martin, 2004).
The opportunity to lend and borrow at the world capital market basically

means that assets per capitalist can di¤er from capital per capitalist. We
therefore de�ne dc as the domestic capital owner�s net debt to foreigners, so
that the budget constraint is now

cct + k
c
t+1 +R

�
td
c
t � Rtkct + dct+1 (6)

The problem of the representative capitalist is given by maximizing (1) s.t.
(6) given kc0, d

c
0 and a no-Ponzi game condition. In order to start with the

same initial condition in both scenarios we assume that the option to lend or
borrow at the world capital market is possible in period 0 for the �rst time
implying dc0 to be zero. From the �rst order conditions we now have

R
�
= Rt+1 (7)
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and ecct+1 = 1

1 + gt+1
�R�ecct (8)

The free cross-border capital �ows thus imply that the domestic return on
capital is equal to the world interest rate. This additionally implies that the
capital stock per e¢ cient unit of labor jumps immediately to its long-run
steady state level given by equation (5), regardless of the preferences of the
domestic capital owner. Equation (8) is again the Euler equation but now in
the scenario of free capital �ows. Using the result (7) and de�ning at = kt�dt
8t as the capitalist�s own assets we again get explicit expressions for optimal
normalized asset holdings and consumption. For t > 0 we have7

eact+1 =
1

1 + gt+1
�R�eact

ecct = (1� �)R�eact
Given that R� equals the common long-run steady state interest rate,

consumption and savings per capita of the representative capital owner grow
at rate g� immediately after �nancial integration.

3 E¤ects of �nancial integration

We now employ the model to quantify the e¤ects of capital market open-
ing for capitalists and workers. After an outline of the calibration we start
with the discussion of the e¤ects of �nancial integration for both groups. We
therefore introduce and use two metrics of welfare: The �rst one compares
the discounted present value of utility under autarky and under capital mar-
ket openness for the two respective groups. That allows us to demonstrate
the development of the consumption and welfare gap in every single period
in order to give an intuition for our simulation results that follow. A gap
is de�ned as the di¤erence of a variable�s realization in both scenarios. To
aggregate the period per period results we then simulate the permanent per-
centage change in consumption that brings welfare under autarky to its level
under �nancial integration. This indicator allows us to quantify the e¤ects
of capital mobility in terms of average consumption change.

7In period 0 when capital �ows are not allowed yet we have eac1 = 1
1+g1

�R0eac0, ecc0 =
(1� �)R0eac0 with eac0 = ekc0 and R0 given (see Appendix A.2 for details).

9



3.1 Calibration

In our calibration we stay close to the analysis of G&J in order to allow for
a direct comparison with their results. We use the following values for the
model parameters:

� � � g�

0.3 0.96 0.06 0.012

These parameter values imply a long run interest rate of 1.0542. Furthermore
we assume that productivity grows with the rate g� from year 0 onwards.
In addition to the parameter values we also have to determine the ini-

tial conditions regarding the capital stock in period 0. This value plays an
important role because, as we will show in the next section, the greater the
gap between the initial capital stock per worker and the capital stock that
would be reached if the economy immediately jumps to its steady state, the
stronger the e¤ects of free capital �ows will be. G&J calculate the initial
capital to output ratio by using data of 82 non-OECD countries in the year
1995. They �nd a population weigthed average capital to output ratio of
1.4. This corresponds to a capital stock that is roughly 41 percent of the
capital stock in the steady state if it were reached immediately.8 This means
that the average non-OECD country starts with less than half of the capital
stock per worker which would be reached under �nancial integration in that
period. The average ratios in the top and the bottom decile are 0.25 and
0.73 respectively.

3.2 Capitalists

The sign of the e¤ect of integration for the capitalist�s welfare is easily ex-
plained. We know from the �rst order conditions of the representative capital
owner that the domestic return to capital and the world interest rate are equal
under �nancial integration so that there exist no arbitrage opportunities in
equilibrium. But without opportunities for arbitrage pro�ts, the only e¤ect
on the capitalist�s income in a capital-importing country is the negative ef-
fect of the increased capital stock on the interest rate. Therefore, domestic
capitalists in a developing country will be worse o¤ in the case of �nancial
integration.

8k0=k
� =

�
k0=y0
k�=y�

� 1
1��

= 0:41 with k�=y� of 2.63.
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To see how this e¤ect works, we have a look at the capitalist�s savings
in the �rst period where cross-border capital �ows are allowed. Given that
these are always a constant fraction of his income which is the same in both
scenarios in that period, we know that savings remain unchanged at the same
level as under autarky9. But given that the capital stock immediately jumps
up to its steady state level and recalling that dc1 = k� � ac1 it is clear that
if the capitalist�s savings are not su¢ cient, the additional amount will be
borrowed on the world capital market (dc1 > 0).10 This simply means that
in the next period the capital owner possesses the same amount of assets as
under autarky but derives a lower income from these assets because of the
reduced interest rate.
In order to assess the di¤erential income e¤ects under autarky and �nan-

cial integration in the following periods, we calculate the di¤erence of the
capitalist�s welfare in the two scenarios. We therefore de�ne

W c
loss = U

A
c � U Ic =

1X
t=0

�tU(ccAt )�
1X
t=0

�tU(ccIt )

where W c
loss is the di¤erence in welfare under autarky U

A
c and under �nan-

cial integration U Ic . Using ccAt+j = (1 � �)�j
jY
i=0

Rt+ik
c
t and c

cI
t+j = (1 �

�)�j (R�)j Rtk
c
t whereby c

cA and ccI denote consumption under autarky and
under �nancial integration respectively, we get11

W c
loss =

1X
t=0

�t ln

0BBBBB@
tY
j=1

Rj

(R�)t

1CCCCCA (9)

Equation (9) thus allows us to track the e¤ects of �nancial integration for
consumption and welfare in every single period. The ratio of consumption of
both scenarios in every period is expressed by the respective term in brack-
ets, which is the ratio of the cumulative interest rate under autarky to the
cumulative interest rate under �nancial integration. Given log-utility there
is neither a di¤erence in consumption nor in welfare in period 0. In the fol-
lowing periods the negative e¤ects of �nancial integration on the capitalist�s

9ac1 = �Rtk
c
0.

10See Broner and Ventura (2010) for similar results in an overlapping generations model.
11See Appendix A.3.
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income take place and cause the consumption gap to increase over time, al-
beit at a decreasing rate. This can easily be seen because the interest rate
under autarky is larger than under �nancial integration as long as the econ-
omy under autarky is on its transitional path. In the steady state where
the domestic return to capital is equal to the world interest rate the ratio of
consumption of both scenarios becomes constant.
Furthermore the expression for relative consumption clari�es that losses

are the larger the poorer the country initially is because the lower the given
capital stock in period 0, the larger is the gap between the interest rates in
both scenarios.
The property of the consumption gap to increase over time until the

steady state is reached also means that the utility loss in each period grows.
However, welfare is evaluated in period 0 so that this e¤ect is partially alle-
viated by the capitalist�s discounting. Given that the consumption gap stays
constant in the steady state, the welfare e¤ect of periods in the long-run
converges to zero.
Based on the theoretical discussion of these e¤ects we now quantify them.

We therefore simulate the percentage change in consumption under autarky
which is necessary to equalize welfare of both scenarios in every period. Ac-
cording to equation (9) we know that consumption under autarky will be
higher than consumption under �nancial integration and therefore the change
in consumption has to be interpreted as the percentage decrease of consump-
tion under autarky that equalizes welfare of both scenarios.
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Figure 2: Capitalist�s consumption loss (in %)
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Figure 2 shows the results for the typical non-OECD country for which
the initial conditions discussed above apply. As explained, no reduction in
consumption is needed in period 0. However, in the �rst period after capital
�ows have increased the domestic stock of capital, the required percentage
decrease in consumption that is needed to avoid a loss in welfare under inte-
gration relative to autarky is roughly 8%. In the following periods the gap
increases but at a decreasing rate. In the fourth period after �nancial inte-
gration a reduction in consumption under autarky of 27% is needed. The
highest value, which is reached in the steady state, is 55%. This result il-
lustrates that capital market integration has very strong negative e¤ects for
capitalists of a typical non-OECD country.
We now turn to our second metric of welfare and calculate, in the same

vein as G&J, the permanent change in consumption �c which reduces welfare
under autarky to its level under �nancial integration:

1X
t=0

�t ln(ccAt � �cccAt ) = U Ic

Solving for �c we get
12

�c = 1� exp((1� �)(U Ic � UAc ))
This expression has the advantage to express the total e¤ects of �nancial
integration with the help of a single indicator. For the average non-OECD
country �c is 42%. This means that in a typical developing country, a per-
manent reduction of the representative capitalist�s consumption of 42% is
needed to equalize welfare of both scenarios. In other words, domestic capi-
tal owners would spend roughly half of their consumption in order to avoid
the reduction of capital control barriers.
Lastly, we want to illustrate the sensitivity of this result with respect to

changes in the initial capital stock. Figure 3 presents realizations of �c for
di¤erent initial capital stock ratios, starting with the ratio of the poorest
countries of the sample of non-OECD countries and ending with the ratio of
the richest countries:
The �gure shows that the poorest countries, starting with an initial cap-

ital stock per worker of one quarter of the stock under �nancial integration,
the permanent consumption change is 57%. �c then falls to its lowest value
of 16% which is the loss for domestic capitalists in a country starting with a
relative capital stock of 75%. For the poorest countries these losses to capi-
talists thus constitute a huge obstacle to �nancial market opening policies.

12See Appendix A.5 for details.
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Figure 3: Capitalist�s permanent consumption loss after liberalization, �c, as
a function of initial capital stock relative to steady state (in %)

3.3 Workers

The winners of free cross-border capital �ows are workers. They bene�t from
the higher stock of capital which raises the wage rate above the autarky
level. In analogy to the analysis for capitalists, we describe the e¤ects for
consumption and welfare by de�ning the di¤erence in welfare under �nancial
integration and under autarky13:

Ww
gain = U Iw � UAw =

1X
t=0

�tU(cwIt )�
1X
j=0

�jU(cwAt )

=
1X
t=1

�t ln

0BBBBB@

0BBBBB@
kI1
kA1

(R�)(t�1)

t�1Y
j=1

Rj

1CCCCCA
�1CCCCCA

The terms in brackets express the ratio of consumption in both scenar-
ios. This ratio corresponds to the outputs per worker which in turn are
determined by the capital stock per worker which is determined by the de-
velopment of the respective cumulative interest rate. kI1 (k

A
1 ) denotes the

capital stock per worker under �nancial integration (autarky) in period 1.

13See Appendix A.4.
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Figure 4: Worker�s consumption gain (in %)

Because the initial capital stock in period 0 is equal in both scenarios there
is no di¤erence in consumption in that period. The di¤ering developments of
consumption start in the �rst period after �nancial integration where the gap
peaks. In the following periods the capital stock per worker increases faster in
the scenario with no capital in�ows than in the case of �nancial integration,
implying the di¤erence in consumption to decrease. This behavior can be
seen by the terms in brackets where the interest rate in the case of �nancial
integration is lower than the domestic interest rate under autarky. In the
steady state, where capital stocks are equal in both scenarios the consumption
gap is zero.
Turning from consumption to welfare, one can see that also the wel-

fare gap peaks in the �rst period after �nancial integration. As described
above the di¤erences in consumption shrink in the following periods so that
weighted with the discount factor the di¤erence in welfare decreases in the
future and converges to zero in the long-run.
To quantify the e¤ects just described we now simulate the percentage

consumption change that equalizes welfare of both scenarios in each period
(Figure 4), i.e. how many percent of consumption under autarky the worker
needs to gain to make him just as well o¤ as under openness. We assume the
same initial conditions for the average non-OECD country as above.
Figure 4 shows that the percentage di¤erence in consumption for workers

is the highest in the �rst period after �nancial integration where it jumps
to 27.2 %. Thereafter the economy under autarky closes the gap to the
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steady state in which the economy under �nancial integration already is.
Ten periods after the opening the di¤erence is still about 11 % while in
the steady state, of course, the gap is zero. The comparison between these
results and those of the capitalist shows the di¤ering dynamics caused by
�nancial integration: While the workers�gain becomes smaller over time the
capitalists�loss increases.
In the next step we calculate the permanent percentage increase in con-

sumption under autarky which equalizes welfare under both scenarios, �w.
Knowing that workers gain in the case of free capital �ows we have

1X
t=0

�t ln(cwAt + �wc
wA
t ) = U Iw

so that we get

�w = exp((1� �)(U Iw � UAw ))� 1
where UAw (U Iw) is the worker�s welfare under autarky (integration). Again
starting with an initial capital ratio of 0.41, the percentage permanent in-
crease in consumption is 8 % which is signi�cantly lower than the value of
the capitalist�s loss.
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Figure 5: Worker�s permanent consumption gain after liberalization, �w, as
a function of initial capital stock relative to steady state (in %)
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Figure 5 shows the sensitivity of �w with respect to variations of the initial
conditions for the group of the 82 non-OECD countries: For the poorest
countries in that group the permanent consumption change is 11.2 % and
2.6 % for the richest.
The simulation results of the capitalist�s loss and the worker�s gain show

that �nancial integration has an enormous in�uence on consumption and
thereby welfare. The e¤ects are dramatically larger than in the homogenous
agent approach of G&J where the permanent consumption gain is just 1.74
%. This comparison illustrates that even though the economy wide net e¤ect
may be rather small, �nancial integration can create enormous gross e¤ects.

3.4 Could a productivity catch-up process help the
capitalists?

Apart from the direct e¤ects capital in�ows are also associated with an im-
pact on productivity (see for a discussion for example Hoxha et al., 200914).
In order to quantify the in�uence of a change in the growth rate of pro-
ductivity G&J calculate the permanent percentage increase in consumption
associated with a productivity catch-up process. They show that in con-
trast to the in�uence of capital in�ows, the e¤ects caused by a productivity
catch-up process are dramatically larger. For example, a typical developing
country which opens up to capital in�ows and starts with a technological level
of roughly one quarter relative to the US, gains 61% in terms of annual con-
sumption if the productivity gap is reduced by 25% (relative to the US).This
clearly shows that productivity catch-up e¤ects dominate the e¤ects of even
large capital in�ows.
Turning to the impact of a change in the productivity growth rate in our

setting, we are interested in whether such a process could help reduce the
capitalist�s loss. In order to see how our previous results may change, we
assume that �nancial integration causes g1to be larger than g� which implies
a relatively higher level of A1. To discuss the e¤ects regarding the capitalist�s
income and consumption we �rst look at the behavior of the rate of interest.
In general, an increase in productivity raises the marginal product of capital
and thereby the interest rate, but the crucial point is that under �nancial
integration the condition

R1 = R
�

still holds in equilibrium. Given that the world interest rate is not a¤ected by
a change in the level of the domestic productivity the initial increase in the

14See also Baldwin et al. (2005) and Borensztein et al. (1998) for a positive impact and
Carkovic and Levine (2005) for a negative one.
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domestic interest rate caused by the increase in productivity is completely
o¤set by the increase in the capital stock which is necessary to bring the
interest rate down to the world interest rate level. This means that no higher
return is paid in period 1 relative to the case where g1 is equal to g�.
Additionally, we know that savings are always a constant fraction of in-

come which is not a¤ected by a higher value of A1 in period 0. This means,
the domestic capitalist will save the same amount as in the previous case
and as a consequence, the increased capital stock per capitalist in the next
period, which is given by

kc1 = A1
ek�c = A1 1

�

�
R� � 1 + �

�

� 1
��1

is completely �nanced by an increase in foreign debt

dc1 = k
c
1 � ac1

We can thus state a very strong result: A productivity catch-up process
which may be caused by �nancial integration will not reduce the consumption
and welfare losses of the domestic capital owners. For policymakers this
implies that no reduction in the capitalist�s e¤ort to defend capital control
barriers can be expected.15

4 Conclusion

The principal purpose of this paper is to show that �nancial integration has
enormous e¤ects on consumption and welfare if capital and labor income is
split between di¤erent groups of society. One of our main �ndings is the
dramatic loss of 42% of permanent consumption for domestic capitalists,
contrasting with the relatively small net e¤ects of free cross-border capital
�ows.
Of course, the complete polarization we present in our model is a very

strong assumption, just like one of a perfectly homogenous agent in the stan-
dard approach, but it emphasizes the importance of distributional e¤ects
and demonstrates the limited power of �nancial integration to increase over-
all welfare. Therefore it adds to the debate about why �nancial integration
has not delivered the main promises associated with it yet. We are aware of
a trend towards more capital market opening (see Kose et al. 2009), but as

15Of course, domestic workers will bene�t from these catch-up e¤ects due to the increase
in the wage rate w1 = A1(1� �)ek�.
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Figure 1 has shown even today there is still a great number of poor countries
with tight capital controls.
The simplicity of our framework makes it vulnerable to the critique of

a too speedy rate of convergence which is a well-known weakness of stan-
dard neoclassical growth models (e.g. Hoxha et al., 2009 and Barro and
Sala-i-Martin, 2004). Hoxha et al. (2009) therefore estimate the implied
autarky path of convergence of rates of return from actual data and show
in a homogenous agent approach that welfare gains are substantially bigger
if the speed of convergence is calibrated more realistically. Things would
also change in our setting, given that a slower rate of convergence would
increase the worker�s gain and reduce the capitalist�s relative loss in the �rst
periods. However, in the long-run results would be the same and the order
of magnitude of our results clearly shows that the distributional e¤ects of
�nancial integration play an important role in the ongoing debate of e¤ects
of cross-border capital �ows.
Another important point is that our approach provides a rationale for

why many countries do not bene�t from productivity catch-up processes.
Productivity growth which is regarded as one of the main sources of economic
growth (see Hall and Jones, 1999) and associated with capital in�ows does
not reduce the negative in�uence of �nancial integration on the capitalist�s
consumption loss. Thus, the incentive to oppose a capital market opening is
not eliminated.
Institutions to re-distribute the gains in net production which arise due to

�nancial integration could solve the capitalists�problem but their implemen-
tation may be hard to achieve in any political process. Nevertheless, there
should be a stronger focus on the optimal characteristics of such institutions
and how they could be introduced.
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A Appendix

A.1 Baseline scenario

Solving the capitalist�s budget constraint (4) forward and employing a transver-
sality condition one obtains

kct =
1X
i=0

0BBBBB@
cct+i
iY
j=0

Rt+j

1CCCCCA
Combining this with the re-arranged consumption Euler equation (expressed
in terms of per-capita consumption)

cct+i = �
i
iY
j=1

Rt+jc
c
t (10)

we get the following expression for the capital stock

kct =
1X
i=0

0BBBBB@
cct�

i
iY
j=1

Rt+j

iY
j=0

Rt+j

1CCCCCA (11)

Simpli�cation of the term in brackets in 11 �nally yields

cct = (1� �)Rtkct
kct+1 = �Rtk

c
t

A.2 Scenario of free capital �ows

The stock of the domestic capitalist�s assets after capital markets are opened,
act = kct � dct , can be determined in an analogous way as the capital stock
under autarky, equation (11). Using the optimality condition Rt+1 = R�

8t 1 1 and the no-Ponzi game condition limT!1
act+T

RtR�(T�1)
= 0 we get

act =
1X
i=0

�
cct+i

Rt (R�)
i

�
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Using the transformed Euler equation cct+i = �
i (R�)i cct yields

act =

1X
i=0

 
�icct (R

�)i

(R�)iRt

!

Finally, 8t > 0 we have

act+1 = �R�act
cct = (1� �)R�act

while for t = 0

ac1 = �R0k
c
0

cc0 = (1� �)R0kc0

A.3 The capitalist�s welfare loss

The capitalist�s welfare loss is de�ned as

W c
loss =

1X
t=0

�tU(ccAt )�
1X
t=0

�tU(ccIt )

Using (10), ccA0 = (1 � �)Rtkc0 and employing the assumption of log-utility,
after re-arranging one gets

W c
loss =

1X
t=0

�t ln

0BBBBB@
tY
j=1

Rj

R�t

1CCCCCA
A.4 The worker�s welfare gain

The worker�s welfare gain is de�ned as

Ww
gain =

1X
t=0

�jU(cwIt )�
1X
j=0

�jU(cwAt )
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Under the scenario of �nancial integration we have

U Iw =

1X
t=0

�t ln(cwIt )

= ln((1� �)A0 ek0�) + 1X
t=1

�t ln((1� �)Atek��)
while under autarky

UAw =
1X
t=0

�t ln(cwAt )

= ln((1� �)A0 ek0�) + 1X
t=1

�t ln((1� �)At ekt�)
With these expressions, after re-arranging, we get for the welfare gain

Ww
gain =

1X
t=1

�t ln

  ek�ekt
!�!

(12)

Given that under �nancial integration the capital stock per e¢ cient unit of
labor immediately jumps to its steady state level we can rewrite for t > 0

ekt+1 = ekt = R� �

1 + g�
ek�

so that

ekt+j = �j (R�)j � 1

1 + g�

�j ek� (13)

while under autarky

ekt+j = � 1

1 + g�

�j
�j

j�1Y
i=0

Rt+iekt (14)

Plugging (13) and (14) into (12) and re-arranging we get

Ww
gain =

1X
t=1

�t ln

0BBBBB@

0BBBBB@
ek� (R�)(t�1)
ek1 t�1Y

j=1

Rj

1CCCCCA
�1CCCCCA
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Given that under autarky kA1 = A1ekA1 and under �nancial integration kI1 =
A1ek�I where the index A (I) means autarky (�nancial integration) we �nally
have

Ww
gain =

1X
t=1

�t ln

0BBBBB@

0BBBBB@
kI1
kA1

(R�)(t�1)

t�1Y
j=1

Rj

1CCCCCA
�1CCCCCA

A.5 The permanent capital owner�s consumption loss

De�ning implicitly the capitalist�s permanent consumption loss �c as

1X
t=0

�t ln(ccAt � �cccAt ) = U Ic

we can solve for �c as follows:

1X
t=0

�t ln(ccAt ) +
1X
t=0

�t ln(1� �c) = U Ic

UAc +
1X
t=0

�t ln(1� �c) = U Ic

�c = 1� exp((1� �)(U Ic � UAc ))
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Under the scenario of �nancial integration we have

U Iw =

1X
t=0

�t ln(cwIt )

= ln((1� �)A0 ek0�) + 1X
t=1

�t ln((1� �)Atek��)
while under autarky

UAw =
1X
t=0

�t ln(cwAt )

= ln((1� �)A0 ek0�) + 1X
t=1

�t ln((1� �)At ekt�)
With these expressions, after re-arranging, we get for the welfare gain

Ww
gain =

1X
t=1

�t ln

  ek�ekt
!�!

(14)

Given that under �nancial integration the capital stock per e¢ cient unit of
labor immediately jumps to its steady state level we can rewrite for t > 0

ekt+1 = ekt = R� �

1 + g�
ek�

so that

ekt+j = �j (R�)j � 1

1 + g�

�j ek� (15)

while under autarky

ekt+j = � 1

1 + g�

�j
�j

j�1Y
i=0

Rt+iekt (16)

Plugging (15) and (16) into (14) and re-arranging we get

Ww
gain =

1X
t=1

�t ln

0BBBBB@

0BBBBB@
ek� (R�)(t�1)
ek1 t�1Y

j=1

Rj

1CCCCCA
�1CCCCCA
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Given that under autarky kA1 = A1ekA1 and under �nancial integration kI1 =
A1ek�I where the index A (I) means autarky (�nancial integration) we �nally
have

Ww
gain =

1X
t=1

�t ln

0BBBBB@

0BBBBB@
kI1
kA1

(R�)(t�1)

t�1Y
j=1

Rj

1CCCCCA
�1CCCCCA

A.5 The permanent capital owner�s consumption loss

De�ning implicitly the capitalist�s permanent consumption loss �c as

1X
t=0

�t ln(ccAt � �cccAt ) = U Ic

we can solve for �c as follows:

1X
t=0

�t ln(ccAt ) +
1X
t=0

�t ln(1� �c) = U Ic

UAc +
1X
t=0

�t ln(1� �c) = U Ic

�c = 1� exp((1� �)(U Ic � UAc ))
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