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Abstract

This paper demonstrates with a simple two-country general equi-
librium model that the difference in the levels of financial development
between countries determines the direction of capital movement and
that for some parameter values, if financial markets are integrated
internationally, countries with a poorly developed financial sector are
never industrialized, while if they had remained closed economies, they
would have experienced steady endogenous growth. This result is con-
sistent with a traditional but non-mainstream view of structuralists
and gives a theoretical foundation for capital flow regulations which
are often imposed by developing countries.
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1 Introduction

Since the mid-1980s, financial globalization has been promoted by reducing
capital controls in many economies including countries which had successfully
industrialized such as Korea and Taiwan. As a result, capital flows between
countries have grown since then. According to the standard neoclassical
growth model, with international financial integration, capital flows from rich
countries where capital is abundant to poor countries where capital is scarce,
so that the marginal products of capital are equalized over the countries. If
this claim is correct, financial integration is definitely helpful for development
of poor countries. However, in reality, as pointed out by Lucas (1990), capital
does not flow from rich to poor countries as much as the standard neoclassical
growth model predicts. In many developing countries, capital flow is still
controlled by the government. This regulation of capital flow is inconsistent
with what the neoclassical growth theory tells us.

Meanwhile, since the 1950s, structuralists, such as Nurkse (1953) and
Myrdal (1957), have had the view that if financial markets in poor countries
(whose financial sectors are probably underdeveloped) are internationally
integrated, lenders in the poor countries are given better opportunities to
invest in rich countries and capital flies out of poor countries to rich coun-
tries.! Poor countries are squeezed and end up failing to take off. Regulation
of capital flow is consistent with the structuralists’ beliefs. However, few
articles with some exceptions (for instance Matsuyama (2004, 2007)) make
a formal formulation of the structuralist view.

With a simple general equilibrium model, this paper demonstrates that
the difference in the levels of financial development determines the direc-
tion of capital movement, and that for some parameter values, if financial
markets are integrated internationally, countries with a poorly developed fi-

nancial sector are never industrialized, while if they had remained closed

1See also Matsuyama (2004) for this discussion.



economies, they would have experienced steady endogenous growth. This
result is consistent with the structuralist view and gives a theoretical foun-
dation for capital flow regulation imposed by developing countries.

We consider two countries which have the same technology, the same
initial production resources, the same number of people, and the same pref-
erences.? The only difference between the two countries is in their levels of
financial development.

Within an economy, there are heterogeneous agents. The heterogeneity
comes from the productivity in creating intermediate goods which are used
as inputs for final production. Each agent has two saving methods: one is
to deposit his initial endowments in a financial intermediary and the other
is to start an investment project. Less capable agents prefer to deposit their
endowments in the financial intermediary rather than to start an investment
project. This is because their marginal product in producing capital goods
is less than a market interest rate acquired when depositing in the financial
intermediary. On the other hand, more capable agents prefer to create capital
goods rather than to deposit their endowments in the financial intermediary,
since their marginal product is greater than the interest rate.

As in the literature, the level of financial development is measured by
the degree of credit market imperfections. While each agent can deposit
his endowments in the financial intermediary as much as he wants, he can
borrow only up to some proportion of his investments, i.e., each agent faces
credit constraints. This proportion measures the degree of credit market
imperfections and for it we use a parameter. If this parameter is close to
zero, then there is no financial sector and no one can borrow nor deposit.
If this parameter approaches one, then credit market imperfections are fully
resolved and the market is close to a perfect one.

Now let us suppose that two countries (country 1 and country 2) are

2In section 5, we extend a static model to an overlapping generations model in which
we relax the assumption of the same initial production resources.



financially integrated, implying that initial endowments freely move between
the two economies. Consider a case in which country 1 has a perfect credit
market, whereas country 2 faces credit market imperfections. In this case,
the financial intermediary who collects initial endowments from savers both
in countries 1 and 2 lends all the endowments to the most capable agents
living in country 1. In this case, the financial intermediary can repay the
savers with the highest interest rate. Almost all agents but the most capable
in country 1 become savers.

Under these circumstances, in country 2 there is no creation of inter-
mediate goods and then no industry can develop in that country. Agents
in country 2 acquire the return from deposits, whereas they cannot obtain
wages because there is no industry in that country. Meanwhile, the source
of inequality between countries is wage incomes. In country 1, there is a
final production sector and thus agents in country 1 obtain wage incomes,
whereas agents in country 2 do not. In a static model, the negative effect
of capital under-accumulation in country 2 on inequality between the two
countries (which eventually has a negative effect on wage incomes in country
2) is only one shot, implying that inequality is not exacerbated as time goes
by. In order to investigate an exacerbating effect of financial underdevelop-
ment in country 2 on inequality, we extend the static model to an overlapping
generations model in section 5.

There are a large number of empirical articles which deal with the rela-
tionship between financial globalization and economic growth.® Almost all
report a mixed, obscure effect of financial integration on economic growth.
In particular, Edwards (2001) concludes that financial openness has a posi-
tive effect on economic growth when a country has reached a certain degree
of financial development. This mixed, obscure effect of financial integration

on economic growth is consistent with our theoretical results, implying that

3Kose, et al. (2006) provide a fine survey of the literature.
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depending upon the degree of financial development, some countries become
winners and other countries become losers when economies are financially
integrated.

While this paper is allocated to the theoretical literature on capital flight
(see for instance Lucas (1990), Gertler and Rogoff (1990), Tornell and Velasco
(1992), and Sakuragawa and Hamada (2001)), we focus more on income in-
equality between countries rather than on capital flight.* In this sense, this
paper is closely related to Matsuyama (2004) and Kikuchi (2008). Mat-
suyama (2004) studies a small open economy with credit constraints, as well
as a closed economy. He demonstrates that (i) if each country is a closed
economy with the same parameter values, each one of them converges to the
same steady state regardless of the initial capital endowments, and that (ii)
if each country is a small open economy even with the same parameter val-
ues, a symmetry-breaking occurs due to international financial integration,
i.e., depending upon initial capital endowments, countries are polarized with
respect to their incomes. Kikuchi (2008) extends Matsuyama’s model to a
two country model and investigates both income inequality between countries
and their endogenous business fluctuations. They both investigate how the
slight difference in initial capital stock amplifies income inequality between
countries assuming that the degrees of credit market imperfections are the
same between countries. By contrast, our interest is in how the difference in
financial development (i.e., the degree of credit market imperfections) affects
income inequality between countries.

The current paper proceeds as follows. We begin with a static model in
section 2. The static model simply demonstrates how the difference in finan-
cial development affects income inequality. In particular, we study a closed
economy in section 3, and a two country model in section 4. In section 5,

we extend the static two-country model to an overlapping generations model

4See also Alfaro, et al. (2007) for empirical investigation of capital flight from poor to
rich countries.



in order to investigate the exacerbating effect of financial under-development
on income inequality. Section 6 concludes with remarks on our results and

on future research.

2 Model Setup

An economy consists of a continuum of agents, a financial intermediary, and
a representative firm creating consumption goods. The economy continues

two periods. The population of agents is assumed to be L.

2.1 Individuals

Each agent is born with one unit of physical endowments (called “raw” cap-
ital) and one unit of labor endowments. In the first period, since raw capital
cannot be consumed, each agent deposits it in a financial intermediary or
invests in a project to create “sophisticated” capital goods. Henceforth, we
call initial endowments “raw” capital, and we call “sophisticated” capital just
capital. As we will assume, since sophisticated capital is country-specific, it
is non-tradable. If an agent wants to borrow from the financial intermediary,
then he can do so up to some proportion of his investments, i.e., the financial
intermediary imposes credit constraints on agents. Credit constraints come
from asymmetric information between agents and the financial intermediary.®

The final production takes one gestation period and thus each agent ob-
tains the return from deposits and investments in the second period. Each
agent earns a wage income in the second period by supplying his labor to
a representative firm. In the second period, an agent consumes all of his
income.

Given the prices {r,p,w}, an agent maximizes his consumption:

¢=7rb+ ph+w, (1)

°We give a microfoundation for credit constraints in appendix.



subject to:

b+i<k (2)
h=¢i (3)
b> —pui (4)
i>0, (5)

where r is the interest rate from the first period to the second period, p is
the price of capital goods, and w is a wage. Eq.(2) is a budget constraint in
the first period, where b is a deposit if positive and a debt if negative and ¢
is investment. k is raw capital. Eq.(3) is a production function for capital
goods and ¢ is the marginal product for it. Eq.(4) is a credit constraint. As
mentioned, an agent borrows from the financial intermediary up to p times
his investment ¢. p € [0,1) is the measure of financial development. If 4 is
close to zero, the financial sector is poorly developed, whereas if y is close to
one, the credit market becomes perfect. Eq.(5) is a non-negativity constraint
for investment.

Now we introduce the heterogeneity of agents. Agents are heterogeneous
in terms of their productivity in creating capital goods. An agent receives
a shock for his productivity level ¢ from a time-invariant distribution G(¢)

whose support is [0, a], where a > 0.

Assumption 1

o [ dG(9) < oo,
e G(¢) has a continuous density g(¢) on [0, a.

Each agent knows his productivity at his birth and thus he takes it into
account when he solves his maximization problem. However, the productivity

of each agent is private information, i.e., no one knows the productivity of



other agents. Therefore, it is impossible that less capable agents ask more
capable agents to produce capital goods with their own endowments. Even
the financial intermediary does not know agents’ productivity. Henceforth
we use ¢ as an index of the heterogeneity of agents as well as a productivity
parameter.

Under these circumstances, lemma 1 gives a solution to an agent’s maxi-

mization problem.
Lemma 1
Let ¢* := %. Then, the following hold.
o If¢* > ¢, then i(¢) = 0 and b(¢) = k.

o If ¢* < ¢, then i(¢) = T2 and b(¢) = —£&.

1-p

Proof: From Egs.(1)-(5), the maximization problem reduces to:

max (r — po)b + pok.

—pi<b<k

If r > p¢, then it is optimal for the agent to choose b = k, and from Eq.(2)
it follows that ¢+ = 0. Likewise, if r < p¢, then the agent chooses b = —pui
and i = ﬁ ]

2.2 Production

A representative firm creates consumption goods from capital goods and

labor. The production function is given by:
Y = AH*L'* *h'~*, (6)

where H is aggregate capital goods, L is aggregate labor, and h is average
capital goods per capita which have a positive external effect on the produc-

tion. A is a productivity parameter and is constant.



The representative firm solves a profit maximization problem as follows:
max AH*L' *h'™® —pH — wL.
H,L
From the first-order condition, we obtain:

p=Aa (7)
w=A(1 —a)h, (8)

where h := % We note that p is constant and w is linear with respect to h.

These are due to the externality of capital goods.

3 Closed Economy

3.1 Equilibrium

A competitive equilibrium is defined as follows.

Definition 1

A competitive equilibrium is expressed by prices {r,p,w} and allocation
{{c(®)}, {b(p)},{i(¢)}} and {H, L}, so that (i) for each ¢ € [0,a), given
{r,p,w}, {c(¢),b(d),i(p)} solves the agent’s maximization problem; (ii) given
{p,w}, {H, L} solves the representative firm’s maximization problem; and

(iii) all markets clear.

From a market-clearing condition for capital goods, Eq.(3), and lemma 1, we

have:

H = / " h(6)LdG(9)

a ¢k
= —LdG
[ L)
_ R, o
1—p



where F(¢*) := f(;* ¢dG(¢). Therefore, we have h = Fl%t)k in equilibrium

and thus the production function becomes:

= %(i)k, (10)
which seems a so-called Ak type production function. & in Eq.(10) is per
capita raw capital in the economy. We can define the total factor productivity
of this economy as T := Al%f’;).

Prescott (1998) argues that we need a theory of total factor productivity
(TFP) in order to explain income differences between countries. He demon-
strates that differences in physical and intangible capital cannot account for
the big income differences between countries. In Eq.(10), an effect of credit
market imperfections shows up in the total factor productivity. In other
words, the total factor productivity is determined endogenously by the de-
gree of credit market imperfections.®

Financial development has a first-order positive effect on 7" because given
A and ¢*, as u approaches one, T' becomes big. However, there must be a
general equilibrium effect because p affects ¢* as well. From a credit market

clearing condition and lemma 1, we obtain:

P* a
/0 b(6)LdG(6) + / b(é)LdG($) = 0

= KG() = (1~ 6(6)
— G(¢") = p. (11)

It follows from Eq.(11) that ¢* is increasing with p. By assumption 1, G(.)

is strictly increasing and thus ¢* is uniquely determined by p. Then we have

6There are a few articles which derive the total factor productivity endogenously as in
our model. Lagos (2006) shows that labor-market policies can lead to a low level of total
factor productivity. Jeong and Townsend (2007) investigate the sources of total factor
productivity, decomposing the TFP into several effects including a financial-deepening
effect.
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¢* = G'(u). By using this, Eq.(10) is rewritten as:

AF (G~ ()
S P
AV (p)
= Tk (12)

where U (u) := F(G™(p)).

Proposition 1

or
,a—u>0.

Proof: Since G(¢*) = p, G~V () = ﬁ and F(¢*) — ¢*(1 — G(¢*)) > 0,

we have:

As a financial sector is developed very well, T' goes up, i.e.

or 0 (AY(u)
% 8/1( )
A(F' (G ()G () (1 = p) + F(GTH ()
(1= p)?
A(=¢*g(¢*)(1/g(¢"))(1 — p) + F(G(p)))
(1—p)?
A(F(¢7) —¢"(1 — G(¢"))
(1 —p)?

>0. U

3.2 Income Differences between Closed Economies

In the previous subsection, we have found that financial development affects
the total factor productivity in an economy. However, we did not make
clear how much per capita income differences between closed economies arise
depending upon the degree of credit market imperfections.

We suppose that there exist two countries with the same per capita en-
dowments, the same technologies, the same distributions of heterogeneous
agents, the same population size, and the same preferences. A difference
between the two countries is only seen in the levels of financial development,

i.e, u. We consider an extreme case in which p of the first country (country

11



1) is sufficiently close to one and pu of the second country (country 2) is zero.
Henceforth, we put scripts on variables to discriminate between the countries
like p; (j =1,2).

Proposition 2
Let T; and y; be the total factor productivity and per capita income for
country j, respectively. Suppose that p, is sufficiently close to one and s is

zero. Then the following hold:
e T = Aa and y, = Aak,
o 1o = Am and ys = Amk

where m := F(0) is equal to the average productivity of agents.

AV(p1) _
1—p1

limy, 11[Ad5g(07)(1/9(47))] = lim,, 11 AG™' (1) = Aa. For the second part,
since G71(0) = 0, from Eq.(12) the total factor productivity and per capita

Proof: For the first part, by de I'Hospital’s rule, we have lim,,

income of country 2 are given by 1o = AF(0) and y, = AF(0)k, respectively.
We note that F(0) is equal to the average productivity of agents in country
2.0

From proposition 2, we obtain an income difference between the two
closed economies such that % = . We note that as the distance between
the mean of agents’ productivity and the productivity of most capable agents
becomes big, the income difference becomes greater. Indeed, this closed econ-
omy model might explain income differences between countries to some ex-
tent; however, we are doubtful whether the model can explain the income

differences we observe in the real world of more than fifty-fold.

Example 1. Let us suppose that ¢ ~ U(0,1). In this case, m = ; and
a = 1. Therefore, g—; = 2. If we assume a uniform distribution between zero
and one, the income difference between the two countries with extreme cases

of financial development is at most twice.
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In order to explain more than fifty times income differences, we have to
change some assumptions in this model. There are several ideas to alter
the assumptions. One straightforward idea is to modify the assumption for
the same endowments k or the common productivity factor A. However,
our objective is to create income differences even though two countries have
the same fundamentals other than credit market imperfections. Another
idea is to alter the assumption of the same distributions for heterogeneous
agents. If we assume that one country has a low mean and the other country
has very big productivity of the most capable agents, we might be able to
produce big income inequality. However, this must be related to human
capital formation for each country. In some sense, this is also an issue of
countries’ fundamentals. Therefore, we put the issue aside in this paper.

In the following sections, we give an alternative possible explanation for
big income differences with the same fundamentals other than credit market

imperfections, extending our model to a two-country model.

4 Two Country Model

4.1 World Interest Rate

We consider again two countries (country 1 and country 2) with the same
per capita endowments, the same technologies, the same distributions of het-
erogeneous agents, the same population size, and the same preferences. As
in the previous section, the only difference between the two countries is in
their levels of financial development. We assume that financial markets are
perfectly integrated. For simplicity, we do not distinguish between domestic
and international financial markets, and thus when an agent borrows from a
financial intermediary he always faces the same credit constraints character-
ized by the country where he lives. Again, we denote parameters for financial

development of the two countries by p; and ps, respectively. Without loss of
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generality, as in the previous section, we assume that p; > ps, i.e., a financial
sector in country 1 is developed better than in country 2.

Let ¢} be a cut-off point for country j which divides agents into savers and
investors before the financial markets are integrated. It follows from Eq.(11)
that ¢7 > ¢3 holds, implying that since country 1 has a better financial sector
than country 2, financial resources (raw capital) in country 1 are more likely
to go to more capable agents than in country 2, while the number of investors
in country 1 is less than in country 2. Due to this, if each country is closed,
the equilibrium interest rate in country 1 (r; = aA¢7) is greater than that
in country 2 (r; = aA¢g3). This is contrasting with the neo-classical growth
models in which a country with capital scarcity exhibits a greater interest
rate than a country with capital abundance. The usual neo-classical growth
models do not take into consideration credit market imperfections.

In this two country model, we assume that raw capital moves freely be-
tween countries, and consumption goods produced by the representative firm
are tradable, while sophisticated capital goods created by agents are not trad-
able, meaning that they are country-specific. Therefore, the credit market
clearing condition and the equilibrium condition for the interest rate in the
two country model are different from those in a closed economy model.

In the two country model, the credit market clearing condition is given
by:

/0 by ($)LdG() + / " bu(¢)LdG(9) = 0. (13)

From lemma 1 and Eq.(13), we obtain:

—tn + G() |t + G(6)
1-— M1 1— M2

—0, (14)

where QB; is the cut-off point of country j after the financial markets are
integrated. Henceforth, tilde stands for variables after the financial markets

are integrated.
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Meanwhile, both countries face the same interest rate. By definition of
gZS;, T = gg;faA holds. Since this holds for j = 1,2, we have ¢t = ¢5. This
means that if the financial markets are integrated internationally, then both
countries have the same cut-off point regardless of the levels of their financial
development. This is due to the homogeneity of the two countries except for

the levels of financial development. From Eq.(14) we have:

Go")=—=—FT—= =@ (15)

1—p1 1—po
where we note that ¢* is independent of 5. It follows from Egs.(11) and (15)
that @3 < o < @7 if pa # 0, which implies ro < 7 = ¢*aA < r1. The new
world interest rate is determined between the old interest rates of the two

countries.

4.2 Inequality between Two Integrated Economies

In this subsection, we investigate output and income inequalities between the
two countries.

Proposition 3

Let T] and y; be the total factor productivity and per capita output for
country j. Then the following hold:

o T} = —’i\ffﬁ) and 7, = —’i\fiﬁ)k
o Ty = AUE) ang g, — 240

Proof: The claim follows from Eqgs.(10) and (15). O

From proposition 3, inequality in per capita output between the two countries
is given by z—; = % We note that given uy € [0,1), if u; approaches one,
the inequality goes to infinity. Contrasting with the case of closed economies,
output inequality is affected not by the distributions of heterogeneous agents

but by the levels of financial development.
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Proposition 4

Output inequality between the two countries is magnified by financial inte-

W1 ~, w1
7’lf)z>w2'

gration, i.e., % > Z—;, as is wage inequality, i.e.

Proof: From Eq.(12), & = P)U-12) The claim follows from the fact that
vz Y(p2)(1—p1)

igﬁ;g < 1. 2 > % 5 obvious from Eq.(8). O

Proposition 4 provides a testable implication. That is to say, when fi-
nancial markets are integrated, inequality in wages expands more than when
financial markets are not open. Intuitively, this is because workers in a coun-
try with high financial development benefit from capital deepening, whereas
workers in a country with low financial development do not. In this sense,
countries with low levels of financial development are squeezed by countries
with high levels. This situation is consistent with the view of structuralists.

By comparing a two country model with a closed economy one, we find
that in the former, if the levels of financial development are extremely differ-
ent, industry in a country with a poorly developed financial sector does not

develop at all, whereas it does in a closed economy model.

Proposition 5

Suppose that p, is sufficiently close to one. Then, we have:
(] limmm gjg =0

[ limm“ 271 = 20 Ak.

Proof: Since i = “1(1_2“_251“‘_2(21_“1) and then lim, 11 U(&) = 0, it follows that
lim,, 11 g2 = 0. Since lim,, 1; % = 2a by de ’'Hospital’s rule, it follows that

limm“ ?31 = 2aAk. O

We note from proposition 5 that all production for consumption goods is
executed in country 1 by squeezing all raw capital from country 2. If a country
opens its financial market to the world market when its domestic financial

sector has not yet been developed very well, industry in the country might
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not develop. This claim has an important policy implication for development
and international economics.

Although we have discovered inequality in per capita output, this is not
appropriate for the measure of income inequality between countries. Since
we consider a two country model, per capita output in a country is not equal
to per capita income, i.e., the GDP is not equal to the GNP. Then, we

investigate an income difference between the two countries.

Proposition 6
Per capita income (or equivalently per capita consumption) in country j is

given by:

L Sali— )+ F@)

Ci = k. 16
e (16)

7

Proof: From lemma 1, Eq.(7), and Eq.(8), consumption of agents with
¢ < ¢* is given by ¢(¢) = ¢*a Ak + %S%V)Ak Likewise, consumption of

agents with ¢ > ¢* is ¢(¢) = (b*aA(—%fj) + ozAlfI;j + F(d)l*z(:;a)Ak. Then,

per capita consumption becomes:

0" afi — ;) + F(¢")

Ak. O
1 — p;

o* a
/ ($)dC(6) + / ($)dG($) =
0 ¢

Remark 1
¢1 is greater than ¢y, i.e., ¢1 > Co.
Proof: The claim follows from the fact that & —é, = £1=4 2)[5(_‘2’;3)_(‘1"1’3;(21)_0(&*))]

x Ak > 0. O

Let us consider the case in which the financial sector in country 1 is fully

developed, i.e., i, is sufficiently close to one.

Lemma 2

Suppose that p, is sufficiently close to one. Then it follows that:
o lim, 116 = (2 — a)Aak

17



o lim, 11 G = aAak.

Proof: The proof takes three steps. Step 1. From Eq.(15), lim,,, 11 G(¢*) = 1.
By continuity, lim,,1; ¢* = a. Step 2. From Eq.(15), we obtain g(¢*)2& =

Op1
(227(’;21—:;);)2. Step 3. From de 'Hospital’s rule, Step 1, and Step 2, we have:
pu1ll pu1ll 1— M1
. T e Tx 8(5* Tk
= lim|[(1 - a)¢"g(¢") + alp — G(¢"))]| 57— + ag” | Ak
p1ll O
2(1 — po)?
= |(a —aa)——= + aa| Ak
(@00 =5
= (2 —«)Aak,
and

patl patl L —po
= «adak. O

We note from lemma 2 that per capita income in country 2 is independent
of pus when py is sufficiently close to one. This is because, as made clear in
proposition 5, all production for consumption goods is executed in country 1.
Accordingly, in country 2 there is no labor income, whereas agents in country
2 can obtain the returns from deposits in the financial intermediary, which
is equal to a half of the capital share of output. Country 2 cannot benefit

from the capital deepening effect.

Proposition 7

Let us measure the social welfare of each country by per capita income (or
equivalently per capita consumption). Suppose that i, is sufficiently close to
one and that ac < m. If financial markets of the two countries are integrated,
then the following hold:

18



e Country 1 is better off, i.e., it holds that lim,, 11 ¢, > lim,, 11 ¢1.

e Country 2 is worse off, no matter what the level of financial devel-

opment in country 2, i.e., it holds that lim, 11 ¢; < lim,;; co for any
M2 € [07 1)

Proof: From proposition 2, lim, ;& = (2 — a)Aak > Aak = lim, 11 ¢
because 0 < a < 1. From proposition 1, Amk = lim,,|gc; < ¢y for any

p2 € [0,1); however, aAak < Amk. O

Remark 2

Contrasting with the case of closed economies, when the financial sector in
country 1 is developed very well, income inequality in a two country model
is independent of agents’ productivity (see proposition 2). In particular, if
o = 1 (which is often used for capital share), then lim,,, 1, g—; = 5.

Income inequality is independent of the level of financial development in
country 2 as well. With no matter what value uo, the income inequality is
% — 1. This result has an implication for the relationship between financial
development and financial openness. Chinn and Ito (2006) provide empirical
evidence that financial openness promotes the development of a financial
sector in a country. However, our result says that if the financial sector in a
country is fully developed, financial development in other countries caused by
financial openness might not be able to lead to increases in per capita incomes
in those countries, although of course, there are caveats in our result because

it is based on an extreme case in which p, is sufficiently close to one.
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5 Extension to an OLG Model

We have investigated a simple two period model. Income inequality in the
two country case originates in wage inequality because capital income is the
same between the two countries. In this section, we extend the model to
an overlapping generations model. The motivation for extending the static
model to a dynamic general equilibrium model is that in a two period model,
income inequality between countries is not so large relative to a real episode.
This is because income inequality is not magnified by the prolonged peri-
ods. However, if the economy has an infinite horizon, inequality must be

magnified.

5.1 Dynamical System

The maximization problem for a representative firm is exactly the same as in
section 2. However, the maximization problem for individuals are changed.
As in the previous section, each agent lives for two periods in youth and old
age. He is born with one unit of labor endowments and with no physical
endowments. In the first period of his lifetime, he supplies labor inelastically
to the representative firm and earns a wage income. He consumes only in the
second period. The earned wage income is invested in a project or deposited
in a financial intermediary.

If an agent invests in a project, he creates capital goods used for the final
production. In particular, if an agent invests one unit of consumption goods
in a project at time ¢, then he acquires a claim to p{ 1+1¢ units of consumption
goods at time t 4 1, where p{H is the price of capital goods at time ¢ + 1 in
country j. This is the same assumption as in the previous section. For the
other saving method, each agent can deposit his wage income in the financial
intermediary, which is the same assumption as in the previous section as
well. If an agent deposits one unit of consumption goods in the financial

intermediary at time ¢, then he obtains a claim to r;,; units of consumption
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goods at time ¢ + 1, where 7,1 is the (real) interest rate.

Under the above assumptions, an agent in country j € {1,2} maximizes

his consumption:

subject to:

Y .
Cly1 = Diahiys + 1ol

i+ b < w]
h§+1 - ng
b > —pyif, 0<p; <1

il >0

From the maximization problem, we obtain lemma 3 which is similar to

lemma 1.

Lemma 3

Let ¢} = ;;—“. Then, the following hold.

t+1

o If ¢! > ¢, then il (¢) = 0 and b (¢) = w!.

o If ] < o, then il(¢) = i and bi(¢) = — %L

1—py 1—p;

Proof: The proof is the same as in lemma 1. [J

In equilibrium, as in section 2, pj,; = p7,; = A« for all t > 0 and

wl = A(l— o)h! where hl = Z—f Since the two countries face the same world

t

interest rate, it follows that ¢} Aa = ¢7 Aa <= ¢} = ¢? for all t > 0.

From lemma 3, the international financial market clearing condition is

given by:

léa@«deG«w+1£a@odeG@m::o
(S + GODAQ = L (=i + GEDAN — )lF _

11— L= 0
(—p+ GODIM | (—pa + GEIRE _ (17)
11— 1= p
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From Eq.(17) and ¢} = ¢? := ¢, we obtain:

(1 — po)pa g + (1 — i) ol

(1 = p2)hi + (1 = p)hi

1 — pp)pnly + (1 — pa) poh
(1= p2)hi + (1 — pa)hi

From lemma 3 and the capital good market clearing condition, we have:

G(@) =

= ¢ =G {( } .= H(h},h?). (18)

= = [Cepac)

, a J
— M= /¢ Ui qc(g)

tl_y’j
AL —Q)F(¢)
— W, = (1_‘)‘:(@)@. (19)
J

We impose an assumption on parameters.

Assumption 2

Al = a)F(0) > 1.

Under assumption 2, a closed economy even with p; = 0 can experience
steady endogenous growth. Both of the financially integrated economies with
p1 = pg = 0 can experience steady endogenous growth as well (of course, in
this case each economy is equivalent to a closed one).

From Eq.(18) and Eq.(19), we obtain a dynamical system for (b, h?) as

follows:
hisa = S FLH (b )k 20)
—a)A
h2,, = SR F(H(hY, h)|h.
5.2 Dynamic Behavior
1 1 1
From Eq.(20), we note that Z—% = [%]t%% As long as py > g, limy oo Z—% =

00, implying that as long as the levels of financial development are slightly
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different, inequality of capital accumulation and thus income inequality be-
tween the two countries expand. However, country 2 might experience steady
endogenous growth, even though income inequality is enlarged. We examine

this in what follows.

Lemma 4

o hi—hi >0 (1—p1)(pe — My)hi < (1 — po)(My — pa)hy, hi >0

o Wiy —hi >0 (1—m)(p2 — Ma)hi < (1 —p2) (M — pa)hg, hi >0

where M; := G(F*I( =iy ))

1-a)A

Proof: From Eq.(20), it follows that

hi,—hi>0

. 1—
<= h]>0and F[H(h},h?)] > m.
F[H(hi,h?)] > (11__55'/1 can be rewritten as:
f 1= py
H(hi h) < P (=1
( [ t) < (1 _ O[)A
(1 — )i + (1 = py) b < M

(1= p)hi + (1 — ;) !
= (L= ) — My)hy < (1= u)(M; — pj)hi. O

Assumption 3

M; > p; forj=1,2.

Assumption 3 holds if A is very large. In particular, if ¢ ~ U(0,1) and if
assumption 2 holds, then assumption 3 holds. This claim can be verified

as follows. Since ¢ ~ U(0,1), we have F(0) = 1. Therefore, assumption 2
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with ¢ ~ U(0,1) becomes 1 < M, which implies —1— < 4= a)A. Since

1+p;
F(p) = #, this is rewritten as (11 ia < F(p;). From the last, we obtain
_ 1—pj .
G(F(22)) > p, since G(s) = .
Lemma 5
My > M.
2 >0. 0

From assumption 3 and lemma 5, we have two cases. Case 1 is the case
in which M; > My > pu; > po and case 2 is the case in which M; > p; >
My > ps. Case 1 holds if py and ps are very close. Meanwhile, case 2 holds
if the distance between the two is very large. In particular, if ¢ ~ U(0,1)
and if (1_2“)’4 < 22£2_ then case 2 holds.

1—(u1)??
In both cases, it follows from lemma 4 that:

(1 - M2)(M Ml) 1 721
A= 1) (2 = Ml)h hy >0 (21)

his1—hy >0 < hi>
and

L —p I
h2, —h2>0 < h?> E1—£§E Mghl h? > (22)

In case 1, the coefficients of h} both in Eq.(21) and Eq.(22) are neg-

ative. Therefore, the phase diagram is given by figure 1. As seen in fig-

ure 1, although inequality between the two countries expands as time goes

by, both countries experience steady endogenous growth. However, since

(I—p2)pthi+(1—p)p2h?
(1—p2)hi+(1—p1)h?

country 2 is less than when the economy is closed. By contrast, since

(1—p2)pthi+(1—p1)ph?
(1—p2)hi+(1-p1)hi

the economy is closed.

> o, we note from Eq.(20) that the growth rate in

t < py, the growth rate in country 1 is greater than when
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Figure 2: Case 2
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In case 2, the coefficient of h} in Eq.(22) is positive., whereas the coef-
ficient of A} in Eq.(21) is negative. Hence, the phase diagram of this case
is given in figure 2. As time goes by, while country 1 experiences steady
growth, the industry in country 2 turns down and the country falls in a
poverty trap. It is certain that this catastrophic result for country 2 is due
to financial integration, because if the economy is closed, steady endogenous
growth is fulfilled in country 2 even with a low level of financial development.

Proposition 8 summarizes the results we have obtained.

Proposition 8
Suppose that country 1 and country 2 are financially integrated and suppose

that py > po.

e [f the levels of financial development of the two countries are so close
that My > My > py > ps holds (case 1), then both countries experience
steady endogenous growth. However, the growth rate of country 2 is
less than when each economy is closed, whereas the growth rate of

country 1 is greater.

e [f the difference in the levels of financial development of the two coun-
tries is so large that My > py > My > s holds (case 2), then country
2 falls in a no-growth trap, whereas country 1 experiences steady en-

dogenous growth.

In each case, we observe overtaking. For example, let us suppose that the
two countries start at point A in figure 2. At point A, the initial capital
in country 1 is less than in country 2. However, after some periods, the
capital accumulation in country 1 overtakes that in country 2 and the income

inequality is reversed.
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6 Concluding Remarks

We have investigated the relationship between financial development and
economic growth with financial globalization. The effect of financial glob-
alization on economic growth is one of puzzles in international economics.
A large number of empirical studies provide ambiguous evidence for this re-
lationship (See Kose, et al. (2006)). Some authors find mixed effects of
financial globalization on economic growth, meaning that financial openness
positively affects economic growth on the condition that a certain degree of
financial sector development is achieved within a country (see for instance
Edwards (2001)).

Judging from these empirical studies, it seems that there are winners and
losers with financial globalization. This paper provides an explanation of this
consequence. That is to say, countries with fully developed financial sectors
become winners with financial globalization, whereas countries with poorly
developed financial sectors become losers. Indeed, as pointed out by Chinn
and Ito (2006), financial openness probably promotes the development of
a financial sector in a country. However, our model gives an important in-
sight on the relationship between financial development and economic growth
with financial globalization. Even if financial development is promoted by
openness, this might have no positive effect on economic growth unless the
financial development in a country overtakes that in another country. Due to
the assumptions imposed in our model, this result might be extreme; how-
ever, we should note from this result that there is a negative effect of financial
globalization on economic growth in countries financially underdeveloped.

These discussions have an important policy implication. Our result gives
a theoretical foundation on the capital flow regulations imposed by devel-
oping countries, which is supported by a traditional but non-mainstream
structuralist view.

We conclude this paper with some remarks on future research. In our
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model, an Ak type production function is used. While this simplifies our
analysis without distorting any implication we would like to make, we come
up with a question about what would happen to the two country OLG model
if we use the usual neo-classical production function especially regarding dy-
namic properties. Kikuchi (2008) examines business cycles with a two coun-
try OLG model which is an extension of Matsuyama’s (2004) model. How-
ever, he only examines the effect of a difference in population sizes between
the two countries on business fluctuations. By contrast, we can study with
our model the effect of a difference in the levels of financial development on

business fluctuations. This investigation is left for future research.

Appendix

Microfoundation for Credit Constraints

Following the idea of Aghion, et al. (1999), we provide a microfoundation for
credit constraints. The microfoundation is derived from the optimal moni-
toring behaivior of the financial intermediary.

Suppose that each agent is endowed with k units of raw capital at his
birth. If he borrows —b > 0, his total investment resources become i := k—b.
Let the return on one unit of investments be R. The financial intermediary
monitors borrowers only when they default. When the financial intermediary
monitors a borrower, it incurs costs —rbC(p) to collect —prb, where r is a
market interest rate and p € (0,1) is the probability with which the financial
intermediary can collect the repayment. We impose some assumptions on
the function C' : [0,1) — . It is assumed that C(.) is twice continuously
differentiable, 8%’) > 0, 3222(') >0, C(0) =0, lim,,; C(p) = oo, and C'(0) <

1. As the financial intermediary takes on more costs, the probability to

succeed in monitoring goes up.

When borrowers default, they have to pay default costs ri. We assume
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that 0 < 6§ < 1 —C""'(1) < 1 and due to this assumption, every borrower
faces credit constraints that are severer than the natural debt limit. The
closer is f to 1 — ' _1(1), the more nearly the credit market approaches a
perfect one. The default costs are considered as fines or social sanctions.
The incentive compatibility constraint so as for a borrower not to default

is given by:
Ri+1rb> (R —0r)i+ prb, (23)

which is rewritten as:

b> —

i (24)

The left-hand side of Eq.(23) is the gain when the borrower starts a project
and repays the financial intermediary, whereas the right-hand side is the gain
when the borrower defaults. Eq.(24) is independent of the return on one unit
of investments R.

In order to choose an optimal probability, the financial intermediary solves

its maximization problem such that:
max — prb + rbC(p),
which is rewritten as:
max p — C(p).
From the first-order condition, we have:
p=C""(1). (25)
Substituting Eq.(25) into Eq.(24) gives:

b> 0

> _Tﬁl(l)i' (26)
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Letting p := #ilu) € (0,1), we have:

which is the credit constraint, Eq.(4). p is the measure of financial develop-

ment. We can say that a financial sector is fully developed in an economy

if the monitoring costs are low, i.e., if the function C(p) shifts down and

C"~'(1) increases. In addition, financial development must be related to the

social sanctions when an agent defaults. That is to say, a financial sector in

an economy is fully developed if 8 is large.
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