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Abstract This paper shows that, in a two-country model, where the two econo-
mies differ in their level of financial market development, financial integration has
sizable short- and medium-term effects, even in the absence of aggregate risks. Con-
sistent with the Lucas paradox, the present work establishes that financial integra-
tion can reduce the speed of capital accumulation and increase savings in a devel-
oping country still in the process of convergence toward the steady state and with
domestic capital market distortions. The level of capital accumulation at the time of
integration crucially affects agents’ welfare. The closer the economy is to its steady
state, the lower are agents’ welfare gains in the financially less advanced economy,
while they are always negative in the more developed country. Two forces drive
these results: precautionary saving and the propensity to move resources from risky
capital to safe assets until the risk-adjusted return on capital equalizes the risk-free
interest rate. Under the assumption of the constant relative-risk-aversion utility func-
tion, those forces are both decreasing in wealth.
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Introduction

Standard neoclassical growth models predict that all economies conditionally
converge to their steady state. Financial integration, through the equalization of
the marginal return of capital across countries, has only transitory effects. Finan-
cial integration accelerates the convergence rate of those scarce in capital and
efficiently allocates savings towards more productive activities. However, several
empirical studies found that the growth benefits of financial integration are, at
most, modest and that financial development appears to be crucial for determin-
ing the impact of integration on growth (Furceri et al., 2019). The present analy-
sis provides novel theoretical predictions on the short- and medium-run effects
of financial integration among countries that differ in their level of financial
development, and explains the empirical findings, even in the absence of aggre-
gate or global risks (e.g., the global financial crisis or COVID-19 crisis). In par-
ticular, the standard model is modified by introducing a financial development
gap between the two countries that became financially integrated. This leads to
predictions that are the opposite of those prescribed by the neoclassical growth
model. Financial integration reduces the speed of capital accumulation. Moreo-
ver, integration bears the long-run consequences of persistent financial develop-
ment gaps on capital accumulation. Financial depth, by shaping the saving and
investment behavior of individual agents, has important implications for capital
movements among countries and can help explain the emergence of large external
imbalances, as observed in recent decades.

This work proposes a two-country model based on Angeletos (2007). In each
economy, heterogeneous agents are subject to idiosyncratic production shocks.
The presence of idiosyncratic risk generates a wedge between the risk-free inter-
est rate and the marginal return on capital (risk premium). Better financial insti-
tutions, by lowering the portion of shocks that affect agents, facilitate a lower
risk premium and lesser need for precautionary savings. In equilibrium, this
results in a higher risk-free interest rate and, at the same time, a higher level of
capital. The main difference with Angeletos and Panousi (2011) is that here the
two countries differ not only in terms of financial depth, but also in the level of
accumulated capital. The advanced economy has already reached the autarky
steady state, while the other is still in the process of accumulating capital. When
these two countries liberalize their capital accounts (they can exchange risk-
free bonds), the interest rate on bonds is immediately equalized at a level that
is between the interest rates prevailing before integration. The amount of accu-
mulated capital in the developing country at the moment of integration shape
the short-run consequences of liberalization. If the developing country is still
far from its autarky steady state, then on impact it experiences a boost in con-
sumption and capital accumulation financed through the issuance of risk-free
bonds, while the advanced economy reduces consumption and buys those assets.
However, if the developing country is close to the autarky steady state level of
capital, the rate of capital accumulation slows down as a consequence of inte-
gration and the advanced economy issues bonds and enjoys higher consumption.
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The medium- and long-run effects, instead, only depend on the financial develop-
ment gap. The model proves that when these two economies open up their capital
accounts, in the medium term, the developing country experiences a reduction
in the speed of capital accumulation, and therefore in growth, and an increase in
savings. In the long run, however, this economy achieves steady state levels of
capital and production that are higher than the ones under autarky. The opposite
is true for the advanced economy in which financial integration boosts consump-
tion and dissaving in the medium term. High consumption in the advanced econ-
omy is financed by capital inflows through the issuance of external debt. How-
ever, this forces agents of the advanced country to reduce both consumption and
capital stock in the long run. As already mentioned, the long-run consequences
are in line with Angeletos and Panousi (2011).

Two forces drive these results: precautionary saving and the propensity to
move resources from risky capital to safe assets until the risk-adjusted return on
capital is equal to the risk-free interest rate. Under the maintained assumption of
a constant relative risk aversion (CRRA) utility function, those forces are both
decreasing in wealth. Debt accumulation by the agents in the advanced country,
by reducing their willingness to take on risk, depresses the steady state aggregate
capital stock and production. In contrast, in the developing country, the increase
in wealth due to accumulation of risk-free assets boosts the propensity to take on
risk, resulting in higher capital, production and consumption in the long run com-
pared to the autarky steady state.

Welfare analysis reveals that integration determines welfare losses for the
advanced economy since the increase in consumption in the medium term, with
respect to autarky, cannot offset the drop in the long run, and possibly also in the
short term depending on the capital accumulation in the other economy at the
moment of integration. In the developing country, instead, a slowdown in con-
sumption in the medium term is compensated for by the increase in impact. In the
long run, therefore, agents in this economy enjoy welfare gains. Those positive
consequences are mitigated if, at the moment of financial integration, the country
is very close to its autarky steady state. As described in Mendoza et al. (2009),
absent any risk-sharing motive, the effect of financial integration on wealth can
be negative, due to redistributional effects inside countries as a consequence of
movements in the interest rate. This effect could dominate the positive impact of
capital reallocation.

The medium- and long-term results of the present work are driven by the
assumption that the financial development gap between the two countries is not
affected by financial integration. As shown by Klein and Olivei (2008), capital
account openness can contribute to the development of the financial system and,
therefore, should help reduce this gap. In the present framework, this could miti-
gate the slowdown of capital accumulation by the financially less advanced econ-
omy and reduce consumption growth in the other country, while the main forces
would still be at work. However, recent data show that the gap persists even 10
years after the beginning of the large emerging market liberalization of the mid-
nineties (Sahay et al. 2015).
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Literature Review

The focus of this analysis is to understand the effects of financial integration
among countries with different levels of financial development, abstracting from
risk-sharing considerations. Moreover, it looks at an emerging economy in the pro-
cess of accumulating capital at the moment of liberalization, showing that the level
of capital has sizable (though transitory) effects. Angeletos and Panousi (2011)
and Corneli (2009) also analyzed the implications of financial integration between
two economies with different levels of financial development. The present work
shares with those papers the idea that financial underdevelopment influences entre-
preneurial activities and constrains the ability of the agents to insure against idi-
osyncratic shocks. Angeletos and Panousi (2011) established the important result
for the steady state of integration that is also obtained here: lower capital, produc-
tion and consumption with respect to the autarky levels for the advanced economy,
and higher capital, production and consumption for the developing country with
respect to its autarky steady state. In this sense, the present work confirms the
result in a discrete environment and with quantitative results for the welfare con-
sequences. The long-run effects of financial integration in this paper contrast with
Corneli (2009) due to a different attitude towards the risk of single agents, which
is crucial for the long-term consequences of financial integration for savings and
investment behavior. Due to constant absolute risk aversion, in Corneli (2009),
capital choice was independent of the level of agents’ wealth. Therefore, large and
widening bond holdings only affect the saving-consumption decision, and not the
level of capital and production.

Mendoza et al. (2007) and Mendoza et al. (2009) were the first contributions
that studied the impact of financial integration among economies populated by
heterogeneous agents, following Aiyagari (1994), but with different levels of
financial development. However, they predicted that the level of capital in the
autarky steady state would be higher and the risk-free interest rate lower for the
developing economy than for the advanced one. This is due to the absence of
a wedge (the risk premium) between the risk-free interest rate and the marginal
return on capital.

The present study extends the works mentioned so far by allowing the econ-
omy with less developed financial markets to remain in a transition phase. In this
respect, this contribution is close to Coeurdacier et al. (2020) who analyzed the
transition path from autarky to a steady state of two economies that differed in
the level of capital scarcity at the moment of financial integration. Moving from a
risky environment, their analysis highlighted the risk-sharing gains of two coun-
tries that differed in their level of aggregate uncertainty while they abstracted
from heterogeneity inside each economy.

The welfare consequences of financial integration in the present paper dif-
fer from Mendoza et al. (2007), Mendoza et al. (2009) and Corneli (2009), who
found that financial integration facilitates welfare gains for the agents in the
advanced economy, where a lower precautionary motive boosts consumption in
the first periods after capital account liberalization, and welfare losses for the
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developing economy. This is due to one important difference. The developing
country is already at its autarky steady state at the moment of integration. There-
fore, the welfare analysis reveals that the assumption of capital accumulation in
the emerging economy is crucial to understanding the consequences of financial
liberalization, not only for the developing economy, but also for the other one,
even if the effects on saving-investment decisions are only transitory. Impor-
tantly, Mendoza et al. (2007) and Mendoza et al. (2009) showed that, abstract-
ing from risk-sharing, financial integration can create negative welfare effects
in those cases in which welfare consequences result from changes in the interest
rate. Coeurdacier et al. (2020), focusing exclusively on the risk-sharing conse-
quences of financial liberalization, obtained positive though modest welfare gains
for all. In Coeurdacier et al. (2020), the welfare gain for the developing country
was larger than for the other economy only in the presence of capital scarcity at
the moment of integration, in line with the present study.

Gourinchas and Jeanne (2006) and Antunes and Cavalcanti (2013) studied the
welfare consequences of capital account liberalization for a small open economy
that is converging towards its steady state. They found positive welfare gains for the
country. Those gains were higher for an economy that liberalizes its capital account
at an early stage of capital accumulation. The present work shares with these studies
the notion that financial integration has relatively better effects for countries at an
early stage of capital accumulation than for economies closer to their steady state.

The policy implications of the present work refer to the importance of sequenc-
ing and interactions of policy reforms. This type of consideration builds upon the
observations of Edwards (1990) as well as Asturias et al. (2016). However, the lat-
ter contribution focused on firm dynamics and trade liberalization abstracting from
capital accumulation.

The Model

The model presented herein is based on Angeletos (2007). It is a neoclassical econ-
omy with heterogeneous agents, convex technologies and idiosyncratic production
risks. Financial markets are incomplete and agents can only trade riskless bonds.
Wealth can be allocated either to consumption, risky productive capital or risk-free
bonds. Time is discrete; there are two countries indexed with i, each populated by a
continuum of atomistic agents.! Each household is a consumer-entrepreneur, owns
a firm, and supplies inelastically one unit of labor in a competitive labor market.
Also, a consumer-entrepreneur can accumulate capital by investing only in their own
firm.2
The flows of utility of each agent at time zero can be written as:

! Small letters represent single agent variables, while capital letters are aggregate variables.
2 Alternatively, each agent’s unit could be considered as a couple, one of them owning a firm, the other
being a worker.
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[s9)
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The utility function is a standard constant relative risk aversion (CRRA) function,
where y > 0 represents the coefficient of relative risk aversion (and the reciprocal of
the elasticity of intertemporal substitution) and c;, is the chosen level of consump-
tion at time 7 by an individual agent living in country i.
In each period, the agent allocates wealth, w;,, to consumption, c;,, and capital,
ki1, to be used in the production of the final good the period after, and risk-free
bonds, b, , according to the budget constraint:

Cip + ki1 + by = 7 + Rybyy + 0, = wy,. 2)

Total wealth is given by the profit earned by the household-entrepreneur, =;,, the
gross return, R;,, on the bonds, b;,, purchased the period before and the wage, w;,.
Profits are given by total production after subtracting labor costs:

i = f(@ips Kigs 1) = @105 3)

where
fay. ki) = agken ™ + (1 = &)k, 4)
anda; ;, = 0,Ea; = 1,and Ina;, ~ N(—c., /2,57 ). The production is a Cobb-Douglas

aggregator of capital and labor, n,. Capital is chosen one period in advance,
depreciates at a rate, 6, and cannot be reshuffled once the idiosyncratic productivity
shock, a;,, realizes. The level of employed labor is instead decided after observing
the shock. a;, is log-normally distributed with probability density function {. a;, is a
random variable independent and identically distributed across agents and time. The
parameter o-fa, which is the variance of the associated normal distribution, is the for-
malization of the financial market development. It represents the portion of the pro-
duction risk that cannot be insured through the financial market and, therefore, rests
on the individual entrepreneurs.’ Throughout the rest of the paper, it is assumed that
the variance of the idiosyncratic shock is lower in country 1 (the advanced economy
with more developed financial markets, therefore with more efficient and accessible
financial institutions and markets) and higher in country 2 (the developing country
with less developed financial markets).

Given the assumptions on the distribution of the shock, the model generates an
endogenous, or natural, borrowing constraint that must be satisfied in every period:

3 ¢ is the shortcut for the level of production variability that cannot be insured. There is no aggregate

variability in the production process. Thus this work does not compare variability measures across coun-
tries.The focus of the present work is on the variability that stays in households, cannot be redistributed,
and, therefore, affects agents’ wealth.
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h;, is the human wealth, computed as the discounted flow of wages. It also repre-
sents the wealth of an agent subject to the worse productivity outcome in every
period from ¢ onwards (i.e., a; =a; ,;, = 0 V7). Since the labor market is competitive,
in equilibrium the agents are paid identical wages. Therefore, human wealth is the
same across agents.

Optimization Problem

Given a deterministic sequence of prices, {co,-,,Rl-,Jrl }; _o » agents choose consump-
tion, labor supply, capital and risk-free bonds, {c”, Mgy Kiyr 1 D }1 _o » in order to
maximize their lifetime utility (Eq. (1)), subject to their budget constraint (Eq.
(2)) and the non-negativity constraints. Angeletos (2007) proves that the policy
functions for consumption, capital and bonds can be written as linear functions of
financial wealth, w;,, in particular:

Cit =(1 - V/iz)(wit + hiz)’ (6)
Kir1 =W bi(w;, + hy), and 7
by, =y, (1 — )Wy, + hy) — hy,, ®
In7 —InR;y, .
where y;, = w(®;, 1, R;1y) and ¢, = Gy, Ryiy). ¢y = Bz Fi1 1s the
ir+1

mean of the returns to risky capital across the agents. o2 “+1 1s their variance that coin-
cides with 62 the variability of the idiosyncratic productlon shock.

These equatlons define the equilibrium choices as a linear function of the effec-
tive wealth, defined as financial plus human wealth (w;,+ h;,), multiplied by two
coefficients that are deterministic and vary with wage (wil +1 ) and bond return (R,-r +1 )
The proportion of wealth that the agent decides to allocate to savings and invest-
ment (y;,), and therefore to future consumption, is a function of the discount rate
p and the return to savings, and is derived from the Euler equation combined with
the first order conditions (FOC) for capital and bonds. The proportion of stored
resources that are invested in risky capital (¢;,) is a measure of the risk premium
the agents receive for investing in the production activity instead of risk free
assets, and is decreasing in the riskiness of the financial environment 6 . The
higher the portion of production risk that cannot be insured through the ﬁnan-
cial markets, the lower the amount of resources invested in risky capital. It is
also important to notice that ¢;, is negatively affected by the risk aversion param-
eter. The more risk averse the agent (higher y), the lower the amount of resources
employed in risky activities.
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General Equilibrium and Steady State Under Autarky

Since the policy functions for consumption, capital and bonds are linear in wealth,
it is possible to aggregate the equilibrium choices of c;;, k., b;,,;- The wealth dis-
tribution does not affect the aggregate dynamics. In addition, since the shock to pro-
ductivity is idiosyncratic, it cancels out in the aggregate, so that the general equilib-
rium is deterministic. In the closed economy in every period, bonds are in zero net
supply since the market has to clear. Also, the offer of labor equals its supply, that is:
B;, = 0and N, = 1. In what follows, it is assumed that y = 1, a plausible calibration
for the parameter of relative risk aversion that is widely used in the literature and
simplifies the parameter that defines the propensity to consume, which reduces to
vy =p .

Aggregating across agents, the budget and borrowing constraints, Eq. (2) and Eq.
(5), become:

Cy+ Ky = W, = KIN® + (1 - 6)K;,, and )
w;,, 1 +H,
H, =" Ghere wy, = (1 — @)K (10)
Rit+1

The policy functions, Eq. (9) and Eq. (10), become:
C,=(1-pW,+H,),and (11)

Kip1 =P (W, + H,,). (12)

The mean of the returns to capital simply becomes equal to the net marginal pro-

. . . . S -
ductivity of capital, taking into account capital depreciation (7;,,; = aKj | +1—0).

In(aKZ; ! +1-8)~InR,,,, .
—u "= The equi-

Therefore, the propensity to invest in capital is: ¢;, = p

librium path for capital accumulation is positively affected by the financial market
development. For any level of effective wealth, the share of resources invested in
capital increases as o-iza decreases. The steady state versions of Eq. (9)—(12) are
(given that N;, = 1V1):

C+ K, =W, = K* + (1 - §)K,, (13)
(1 - 0K?
T (14)

* The choice on the relative risk aversion parameter does not alter the theoretical results of the model, as
shown by Angeletos (2007). The quantitative analysis discusses how the results change with higher rela-
tive risk aversion.

@ Springer



Financial Integration Without Financial Development 209

C;, =1 - p)K; + (1 -06)K; + H,),and (15)

K; =P, (K + (1 = 6)K; + H,). (16)

Angeletos (2007) proves that, for plausible values of the model parameters, capital
and the risk-free interest rate are decreasing in 61.2(1, which is also the case here. The
risk premium, measured by the gap between the marginal return to capital and the
risk-free interest rate, is increasing in the riskiness of production, i.e., in the degree
of financial market underdevelopment. This results both from an increase in the risk
compensation demanded for investing in the productive capital and from an increase
in the demand for precautionary savings, which drives down the risk-free interest
rate. Less developed financial markets are associated with a lower steady state capi-
tal level and, therefore, with lower production, consumption and wages. Equations
(13)—(16) can be combined to obtain the following:

I -a)d - p)
-—— " a
R -1

1

K @p+1-p)=p nd (17)

L= 1o _ (1= -
¢ R —1)

Equation (17) derives from the Euler condition at the steady state of zero con-
sumption growth, therefore representing the agents’ saving decision or the supply
of capital to the firms. This equation implies a positive relationship between the
risk-free interest rate and the capital stock. Higher interest rates induce agents to
postpone consumption and devote more resources to saving and investment. Equa-
tion (18) represents instead the demand for capital by entrepreneurs or their invest-
ment decisions. Given decreasing returns to capital, higher interest rates on risk-free
bonds imply lower levels of capital in order to keep the return on capital adjusted for
risk equal to the interest rate.

Equations (17) and (18) are plotted in Fig. 1 for two countries that differ only
in their level of financial development. Figure 1 provides a visual insight into the
result that, in the autarky steady state, deeper financial markets are associated with
increased capital and a higher risk-free interest rate, respectively, equilibria 1_a for
the financially more advanced economy and 2_a for the less financially developed.

General Equilibrium and Steady State with Integrated Financial
Markets

The model is solved assuming that the two countries open up their capital
accounts (i.e., they start exchanging risk-free bonds) which leads to the imme-
diate equalization of the two countries’ risk-free interest rates. The individual
agents’ optimization problem is identical to the closed economy case. There-
fore, the conditions presented in the previous section remain valid. The open

@ Springer



210 Corneli F.

Demand and supply of capital
3.6

3.55

3451 —&—Demand of capital-autarky - C1

—+—Demand of capital-integration - C1
---+—-Supply of capital - C1
Demand of capital-autarky - C2

.~ |—&—Demand of capital-integration - C2
£ R Supply of capital - C2

Interest rate - % per year

341

3 32 3.4 3.6 3.8
Capital

Fig. 1 Steady state demand and supply of capital in two countries with different degrees of financial
development: autarky and integration. The chosen parameters are the ones reported in the quantitative
analysis

economy case differs in that, when deriving the general equilibrium and comput-
ing the aggregate equilibrium relationships, the condition that bonds are in zero
net supply in each country need not be satisfied. This condition is replaced by
the condition that the world demand and supply of bonds are equal. The general
equilibrium is again deterministic, given the absence of aggregate shocks, and
characterized by the sequence of consumption, labor supply, capital and risk-free
bonds ({C;;. Ny K;y1. By, } ) and of prices ({@;. Ry, },_) such that the follow-
ing aggregate relationships are satisfied in every period:

C,+ Ky +By, =W, = K“ + (1 -6)K;, + R,B,, (19)
B,,+ B, = 0, (20)
( - OKj i1 T Hyypy
i = ) 20
' Rt+1
C,=(1-pW,+H,),and (22)
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Kip1 =Py (W, + H,,), (23)

where ¢;, & w Equation (19) is analogous to the budget constraint
in the closed economy case (Eq. (9)), except that here aggregate bond holdings can
be non-zero. Equation (20) imposes equilibrium in the world bond market. Equa-
tions (21) — (23) are identical to the closed economy.

The following proposition establishes the steady state equilibrium result of the
model with financial integration among two countries.

Proposition 1 Suppose that in a two-country world, with country 1 financially
more developed than country 2, in the autarky steady state, the risk-free interest
rates are such that R, > R,. The steady state equilibrium with financial integration is
characterized by a common risk-free interest rate, R, such that R, < R, < R,, and
country 1 issues a strictly positive level of risk-free bonds.

The steady state versions of Equations (19) — (23) are:

C; =K! — 6K, + (R, — 1)B;, (24)
B, + B, =0, (25)

(1 - )K"
TERST 0
C,=(1-p)K+ (1 -6k, +RB; +H,),and 27)
K; =p¢i(K + (1 — 6)K; + R(B; + H)). (28)

The levels of consumption and capital, determined by the aggregation of the poli-
cy functions (Eq. (27) and Eq. (28), respectively) are increasing functions of wealth.
Therefore, they are increasing in the steady state level of the bond holdings. In the
advanced economy (country 1), capital and consumption are lower now than in the
autarky steady state, since this economy is a net issuer of bonds. The opposite is true
of country 2. The levels of capital and consumption are higher in the integration
steady state than in the autarky steady state. The complete dynamics of those vari-
ables are simulated in the next section.

Figure 1 provides visual representation of the movements of capital and the inter-
est rate (holding the amount of debt constant at the steady state of integration and
with the sign determined by Proposition 1). The figure shows the capital supply and
demand curves for the two countries at the steady state both in autarky and integra-
tion. As already mentioned, equilibria 1_a and 2_a are the autarky interest rate-cap-
ital combinations in countries 1 and 2, respectively, while the equilibria with finan-
cial integration are indicated by 1_i and 2_i, respectively. As stated in Proposition
1, the world interest rate is between the autarky risk-free interest rates. The most
important message from Fig. 1 is that the steady state level of capital in country 1
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is smaller than its autarky level, while the opposite is true of country 2. Moreover,
the capital accumulated by agents in country 2 always remains below the level in
country 1. This happens because the financial development gap generates a higher
risk premium and higher precautionary savings in the developing economy, even in
the financial integration.

The apparently surprising result shows that in the long run, the country with
poor financial institutions accumulates more capital than under autarky, while
the advanced economy decumulates capital and production shrinks. This result is
induced by the different behavior of the supply and demand curves. Consider coun-
try 1. The supply does not move since the propensity to consume does not change
after integration. The only implication of being able to lend or borrow from abroad
is a movement along the curve. The interest rate of integration, being lower than the
one of autarky, induces agents to reduce their savings and increase consumption.
However, two distinct effects influence the demand of capital. The first movement, in
line with the supply side, is along the curve. Entrepreneurs in country 1 are willing
to increase investment at the new interest rate. The second movement is a shift of
the demand curve due to changes in the propensity to invest in risky activities. Since
agents have CRRA utility functions, their risk aversion increases with the decrease
in wealth. Therefore, they reduce their level of capital further. Thus, the positive
impact of a smaller risk-free interest rate on the demand of capital is more than off-
set by the increase in the risk aversion. The opposite is true of the demand curve in
country 2. It moves to the right due to the higher propensity to invest in risky activi-
ties that derives from the increase in wealth. Moreover, in this economy, agents are
willing to save more at the interest rate of integration which is higher than the one of
the autarky steady state.

Quantitative Analysis

This section simulates model dynamics during the transition towards the new steady
state. In particular, the scope of this exercise is to highlight the implications of
financial integration for a developing country (country 2) that is still in the process
of accumulating capital when it opens its capital account to an economy financially
more advanced and which is already at its autarky steady state (country 1).

The parameters are selected as follows. Each period corresponds to one year.
Seven parameters need to be set by matching some important features of the data.
First of all, two blocks are classified in the World Economic Outlook of the Interna-
tional Monetary Fund (2020) (IMF). Advanced countries are on the one side, and emerg-
ing and developing countries are on the other side. Second, compared to the ana-
lytical representation, capital-adjustment costs are introduced in order to get smooth
transition paths for capital movements. A standard quadratic form is employed
(¢(k;1 /K, — 1)) for capital-adjustment costs as specified in Kehoe and Perri
(2002), making use of their calibration of the parameter ¢. Decreasing or eliminat-
ing this cost would make the transition faster without altering the main results.
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Parameter Values

The income share of capital (a) was set at 0.36, the annual discount rate (1 — f) at
0.04, the annual capital depreciation rate (6) at 0.08, the annual capital adjustment
cost (¢) at 0.6, and risk aversion (y) at 1. The standard deviation of uninsured idi-
osyncratic productivity shock, AE (c,,), was set at 0.71, and the standard deviation
of uninsured productivity shock, EM (o,,), at 0.88.

The income share of capital, annual discount rate and annual capital depreciation
rate were taken from the literature (Aiyagari 1994). The parameter of relative risk
aversion (which defines also its reciprocal, the elasticity of intertemporal substitu-
tion) was set to 1. The choice of this parameter, already used by Aiyagari (1994),
represents a lower bound for the main mechanisms that drive the analysis. As shown
in Angeletos (2007), who considered a value of 3 and then also controlled for 1 or
5, the higher the risk aversion parameter, the stronger the impact of financial mar-
ket frictions on the saving-investment decisions. Therefore, a higher risk aversion
would amplify the quantitative results without changing the qualitative implications
of financial integration.

In order to estimate the share of the productivity shock variability, o, that can-
not be insured through the financial markets, the calibration starts from the work
of Bloom (2009). Bloom (2009) provided a model and an estimation of how uncer-
tainty affects individual firms’ decisions that in turn determine the overall macro-
economic performance of a country. Bloom (2009) showed that various measures
of uncertainty at the firm level are highly correlated with stock-market volatility.
In the same vein, Baker and Bloom (2013) found that uncertainty, proxied again
by stock-market volatility, is higher in developing countries. A more direct way of
estimating the uninsured productivity shock in the present analysis is by matching
the risk premium, defined in the model as the wedge between the risk-free interest
rate and the marginal return to capital. Damodaran (2020) provided a measure of the
equity risk premium since 2000. For 2014, he provided risk premium estimates for
144 countries. This variable was computed starting from an estimation of the U.S.
equity risk premium and then adding an additional country risk premium that was
much higher for emerging economies. Moreover, this variable was negatively cor-
related with financial market development supporting the idea that better financial
markets and institutions reduce the risk premium for investing in risky activity. The
values of the ¢ parameters were obtained by matching the risk premium of the two
blocks at the final steady state of integration. In particular, the data were elaborated
by making use of Damodaran (2020) for the interest rate adjusted for risk (which
here represents the marginal return to capital). The estimated interest rate adjusted
for risk is 5.6% for the AE (country 1) and 7.6% for the EM (country 2) from which
the values of ¢ were derived and reported in the table.’ Therefore there is a gap of
2%. What really drives the long-term quantitative results is the gap in the financial
depth of the two economies. Reducing this gap would mitigate the long-term as well
as the medium-term impact of financial integration, without altering the main

5 See Corneli (2009) for a discussion on the use of the dataset constructed by Damodaran (http://pages.
stern.nyu.edu/~adamodar/ and Damodaran 2020) to formalize the financial market development.
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qualitative findings. In the two economies, countries are weighted by their participation
in the international capital market (Lane and Milesi-Ferretti 2007). Making the
emerging country larger would change the quantitative results in that the impact on
this economy would be slightly smoother while the impact on the developed country
would be larger. However, the direction of the results would not be affected.

Simulations

In order to reproduce the dynamic transition from the initial equilibrium in the
closed economy to the steady state of integration, this analysis adopted the computa-
tional procedure proposed by Mendoza et al. (2009). The model is solved backward,
updating the guess on one variable until all the policy functions and resource con-
straints are satisfied in every period.

First, the focus is on the transition path towards the autarky steady state for
country 2 starting from a given level of capital K,,. Second, it is assumed that the
same country, at K = K,, decides to open up its capital account to an economy with
more developed financial markets and which is already at its autarky steady state,
country 1. The analysis compares the speed of convergence towards the two differ-
ent steady states (autarky and integration) for country 2 and highlights the transition
of the main variables of interest for the two economies. In country 2, the initial level
of capital is set to 60% of the country 1 steady state level in autarky, for numerical
illustration. However, this value is also close to the level estimated by Coeurdacier
et al. (2020). The transition is smooth and takes 28 years to complete.6 The interest
rate declines while the risk premium increases following the capital increase. The
steady state levels of the economic variables depend on the level of financial devel-
opment. Also, the propensity to invest in capital, given by ¢;,, is positively associ-
ated with the level of financial development. Therefore, not only the steady state
level, but also the speed of capital accumulation, increases for countries with deeper
financial systems.

In all the following simulations, at time 1 the two countries are in autarky and
at time 2 they financially integrate without pre-announcement. At the moment of
financial integration, the interest rate on risk-free bonds is equalized in the two
economies. The transition towards the final steady state is extremely slow and takes
several years. The level of capital accumulated by country 2 at the time of capital
account liberalization crucially determines the transition path in the short run and
medium run.

Figure 2 compares the capital accumulation path for country 2 in autarky and
integration for 25 periods. In the first two periods, the two curves coincide (recall
that capital is set one period in advance). Then, there is a jump in the level of capital
chosen in integration and capital goes above the level of autarky. In fact, in this sce-
nario, at the time of integration the interest rate moves to a value that is lower than
the risk-free interest rate of country 2. In this economy, agents are willing to invest
in risky activities because the return to capital adjusted for risk is above the risk-free

© Without capital adjustment costs, convergence would be slightly faster.
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Fig. 2 Capital accumulation in country 2 autarky vs integration. Notes: PANEL A for the first 25 years
after integration; PANEL B in the long run

interest rate. The boost in capital accumulation is exhausted after 12 years, when the
level of capital moves below the one of the autarky steady state. Agents in country
2 can now diversify their portfolios by accumulating (in aggregate) a positive level
of bonds, and they do so as they are more risk averse than agents in country 1. The
novel result of the present analysis is that financial integration may boost capital
accumulation in the short run because of positive and high differentials of return on
capital between the two countries, even when adjusted for risk. However, the impli-
cations of different savings and investment behaviors lead to a slowdown in the con-
vergence toward the steady state of integration. Again, while the short-run dynamics
depend on the level of capital accumulation at the time of integration, the medium-
term and long-lasting consequences are entirely due to the financial development
gap, which heavily weighs on the propensity to save.

In fact, Fig. 2 demonstrates that after financial integration (instead of 35 in the
autarky regime) agents in country 2 reach a level of capital equal to the autarky
steady state very slowly, after many more years. From that point on, these agents
keep accumulating capital until they get to the steady-state level, which is 1.5%
higher than the autarky one.

The long-run result is positive for this economy, when measured with the final
level of capital, independently of the variables at the moment of integration. The
final steady state depends only on the combination of parameters of the two econo-
mies and in particular on the financial development gap.

Figure 3 shows the behavior of the variables of interest in the first 34 years after
integration. At the moment of integration, the interest rate immediately jumps to a
common intermediate level. It then moves to the steady state level in about 20 years.’

7 When the two countries are both at the autarky steady state at the moment of financial integration, the
interest rate jumps immediately to the new steady state, since capital liberalization induces only a capital
reshuffle. This is also true in the case in which K, is very close to the autarky steady state and its interest
rate is below the one of integration.
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The risk-free interest rate differential before integration determines the short time
reaction of the other variables. In the present scenario, at time 1 the risk-free inter-
est rate of country 2 is higher than the interest rate of integration (and also higher
than the interest rate of country 1).® At the time of capital account liberalization,
agents in country 2 are willing to invest more resources in their risky activity, since
the return on capital adjusted for risk turns out to be higher than the new interest
rate. This boosts capital accumulation. The opposite happens in the other economy.
On impact, agents in country 1 decrease the level of capital, because the return on
capital adjusted for risk is lower than the new risk-free interest rate. Also at the time
of integration, agents in country 1 reduce the level of consumption, but only for the
first periods. Then, the lower precautionary motive, with respect to the other econ-
omy, induces them to increase the level of consumption and to finance it by issuing
debt. Therefore, current account first jumps to a surplus of 37% of production for
country 1, followed by a jump to a deficit of around 7% of its gross domestic product
(GDP), which subsequently starts shrinking until it reaches zero at the steady state
of integration. Agents in country 1 keep issuing debt in the entire transition until it
reaches almost 100% of production at the final steady state. Due to the large increase
in the negative asset position, total wealth decreases. Therefore, consumption and
capital, that are a fraction of wealth, decrease as well. Agents have to repay inter-
est on the accumulated debt. Also, they become more risk-averse as total wealth
decreases (given CRRA preferences).’ These two forces, namely lower wealth and
higher risk aversion, push agents to reduce the level of capital that, at the final steady
state, is 6% lower than the autarky level. The level of consumption falls back to the
autarky steady state value in 25 years. Consumption then keeps diminishing down to
5% below the autarky level. Agents in country 2, instead, keep accumulating capital.
In the first part of the transition, this is due mainly to the decrease in the risk-free
interest rate, which must be matched by a decline of the risk-adjusted return on capi-
tal. In the second very long transition phase, capital accumulation is driven by the
increasing share of resources country 2 agents want to invest in risky activities. In
the steady state of integration, capital in country 2 is 1.5% higher than its level in
the autarky steady state. At the moment of integration, agents increase their level
of consumption given the lower interest rate on savings. However, these agents start
consuming less already five years after integration, when they become willing to
postpone consumption in order to save and invest more. Country 2 agents get to the
autarky steady state level of consumption in about 50 years and then steadily raise
it up to a final steady state which is 4.5% higher than the autarky steady state level.
The current account of country 2 mirrors the one of the other economy. Therefore, a
large deficit in the first periods is followed by a persistent surplus. Then, the current
account shrinks towards zero at the final steady state, where negative net exports are
balanced by the interest on accumulated assets. The final level of accumulated for-
eign assets reaches almost 200% of total production.

8 On the contrary, if the risk-free interest rate of country 1 is lower than the new common level, agents in
this country move resources from risky activities to safe foreign bonds, decumulating capital.

° Having a parameter of relative risk aversion equal to 1 makes these simulations a lower bound of the
final results. Higher values of y would reinforce this result.
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Fig. 3 Transition dynamics - first year in autarky then first 34 years of integration. The interest rate is
expressed as a percentage rate per year; capital is reported over the initial level of capital and the same
for production, while consumption, current account and bonds are reported as a percentage of current
domestic production

Agents in country 2 enjoy a first boost in capital accumulation and consumption,
and also capital inflows following capital account liberalization. However, the sign
of the capital account changes after a few years. This result is in line with the obser-
vations of Prasad et al. (2007), who showed a tendency for this reversal. Until the
end of the 1990’s, capital importing countries were the poorer economies. In the
last decade, richer economies tended to attract net flows of capital.

Welfare Analysis

The two economies produce a single homogeneous good. Therefore, the gains from
trade come from relative price adjustments and the possibility of capital reallocation
between production activity and risk-free assets, away from the consumption choice.
However, due to the heterogeneous agents hypothesis, the welfare implications of
financial integration are very different inside each country depending on the wealth
of each single agent at the moment of liberalization. In particular, poor agents are
better-off after liberalization in the emerging economy since they pay lower interests
on accumulated debt, while rich agents are worse off since they gain lower return
on risk-free assets. Therefore, the wealth distribution becomes less dispersed due
to the decrease in the interest rate compared to the one prevailing before integra-
tion. The contrary is true for agents in the advanced economy. Therefore finan-
cial integration has important redistributional effects due to changes in the
risk-free interest rate (Mendoza et al. 2009) that dominates the positive wel-
fare consequences from capital reallocation (i.e., speed-up in capital accumulation
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in the emerging economy and reduction in the other country). In order to compare
the welfare consequences in the two economies, the focus is again on the aggre-
gated level of consumption, or equivalently, on the consumption path of the average
agent, an agent that has zero asset position at the moment of financial liberalization
and whose productivity shock realizations are at the expected value for the entire
transition. The Hicksian equivalent variation was computed, defined as the amount
of consumption agents must receive in order to remain in autarky instead of mov-
ing to integration. This variation represents the amount of immediate consumption
agents want at the moment of capital account liberalization in order to be indifferent
between autarky and integration. Therefore, a positive value means that the agent of
this economy prefers to move to integration (integration is welfare improving) while
a negative value implies a higher utility from remaining in autarky (integration is
welfare decreasing).'” Figure 4 reports the path of consumption in the two econo-
mies in autarky and integration. In country 1, the temporary drop in consumption at
the moment of integration and in the subsequent nine years is only partially offset in
the 11 following years by consumption levels above the one of autarky. Integration
implies a negative welfare impact corresponding to a 36% decrease in immediate
consumption.
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-— — =
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—= Country 1 - Integration
= Country 2 - Autarky
« Country 2 - Integration
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Fig. 4 Consumption in the two countries: autarky vs integration

10 The Hicksian equivalent variation for the average agent reported here differs from the one used by
Antunes and Cavalcanti (2013), who assumed a benevolent planner that averages across agents’ welfare.
However given the monotonicity of the utility function, the sign of the welfare consequence is the same,
even if the magnitude of the two measures is not comparable.
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The opposite is true for the agents in the developing country, where integration
is slightly welfare improving with an impact of 8% of consumption at time 1. The
increase in the consumption level at the time of integration and in the long run com-
pensates for the slowdown in the medium term, which is due to the strong precau-
tionary motive.

The welfare implications of the model are sensitive to the initial level of capital in
country 2 at the moment of integration. For instance, if the value of K, for country 2
is 80% of the autarky steady state level of country 1 (K|, is moreover equal to about
94% of the steady state of integration for country 2), the welfare loss for country 1
reduces to about 11% of the autarky consumption level. Country 2 now experiences
a welfare loss of about 15% of the autarky consumption level, due to the stronger
consumption smoothing at the new common interest rate.

Final Remarks

The goal of the present analysis was to study the effects of integration among coun-
tries with different degrees of capital market distortions. Financial depth influences
agents’ decisions in terms of investment as well as savings. In this respect the pre-
sent analysis is in line with the empirical findings of Gourinchas and Jeanne (2013).
Savings and investment wedges, with respect to the complete markets case, are
equivalent to assuming a production process with zero variance, 0'[.2.

This exercise, beside making predictions about long-run effects of financial inte-
gration that are consistent with Angeletos and Panousi (2011), was able to account
for the diverging savings’ behavior observed in the data. In particular, financially
less advanced economies save more (Aizenman et al. 2015). Therefore, the present
work provides theoretical grounds for the observed international capital movements
from countries with higher marginal productivity of capital towards countries with
larger capital-output ratios. Moreover, the analysis was able to characterize the entire
transition path from a closed economy to the steady-state of integration for develop-
ing countries at different stages of capital accumulation. Study of the transition path
reveals that the level of capital accumulation at the moment of integration crucially
shapes the short-term choices of savings, investment and consumption. Moreover,
this work shows that, on the one hand, financial integration can be welfare improv-
ing for financially poorer economies if they are at an early stage of capital accumula-
tion and if their level of financial development is high enough. On the other hand,
financially more advanced economies can experience welfare losses after integra-
tion. Different savings and investment behaviors, determined by different appetites
for risk, shape the choice of production, consumption and safe investment. Finally,
the propensity towards risky production activities increases with wealth. This mech-
anism determines the long-run levels of the main variables, independently of the
conditions at the moment of financial integration.
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