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Abstract

This paper asks whether financial integration leads to a more efficient allocation of capital
within economies. I build a model of a small economy with an investment and a consumption
goods sector. Financial frictions impede capital from allocating optimally between the two
sectors. Capital account opening has positive allocation effects if the economy is financially less
developed than the rest of the world, but negative effects otherwise. I test the model predictions
on a sample of 113 countries, using the relative price of consumption and investment goods as
a measure of allocation efficiency. I find that international capital flows indeed have adverse
effects in highly developed countries, whereas there is less evidence of positive effects in low-
development countries. Overall, financial integration leads to more similar capital allocations
across countries.
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1 Introduction

It is a well established fact that resource misallocation can lower a country’s productivity and
economic growth (Restuccia and Rogerson, 2008; Hsieh and Klenow, 2009). If marginal products of
capital do not equalize across sectors or firms, a re-allocation of capital towards high-return units
would be beneficial for the economy. Often, inefficient domestic institutions or policies impede an
optimal allocation of capital. But foreign capital may offer a way out. Recently, several studies have
tried to assess whether foreign capital is indeed directed towards sectors or firms with the highest
returns within the domestic economies. The evidence provided is mixed, which may, among other
things, be due to the fact that the existing papers are often limited to specific countries (Reis, 2013;
Gopinath et al., 2017; Larrain and Stumpner, 2017; Varela, 2018) or integration episodes (Benigno
et al., 2015).

This paper takes a different approach to assess whether financial integration improves the allocation
of capital across sectors. I provide a simple model framework in which the price of consumption
relative to investment goods serves as a measure of capital misallocation. I show how domestic
financial frictions drive down this price in a closed economy, and how it is affected by foreign
capital movements. As data on consumption and investment prices are widely available, I can
test the model predictions across a large set of countries of various levels of development. I find
that financial integration deteriorates the capital allocation in countries with a highly developed
financial sector, but has more beneficial effects for countries with a poorly developed financial
sector. International capital flows bring about an international convergence of relative prices, which
implies that the allocation of capital becomes more similar across countries.

Relative prices of different sectors or goods offer a way to compare the allocation of resources across
countries and are easier to measure than marginal products1. As the left panel of Figure 1 shows, the
price of consumption relative to investment is higher in countries with higher financial development.
One plausible explanation for this is provided by Rajan and Zingales (1998), who documented
that financial frictions do not affect all sectors equally, but have a larger impact in sectors that are
heavily dependent on external finance. Comparing consumption and investment goods sector,
Table C1 in the Appendix shows that the investment goods sector is more dependent on external
finance and should thus be affected more adversely by financial frictions. In consequence, the price
level of consumption relative to investment should be lower in the presence of financial frictions.
Buera et al. (2011) report a similar relationship between financial development and the price of
manufacturing relative to sevices.2 As the right panel of Figure 1 shows, financial integration is
also positively correlated with relative prices, but the association is less clear and – as I will argue
below – might work through financial development. In contrast, financial integration is strongly

1On the aggregate level, Lucas (1990) and Caselli and Feyrer (2007) have shown that wrongful calculations of the
marginal product are the reason why many researchers have concluded that the volume of international capital flows
observed in reality is too low compared to standard model predictions.
2A number of papers have attributed differences in relative prices to differences in productivity, see e.g. Hsieh and
Klenow (2007) and the seminal contributions by Balassa (1964) and Samuelson (1964). As financial development may
boost productivity, I consider this explanation as complementary. Buera et al. (2011) also support this view.
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Figure 1: Financial development, financial integration and relative prices
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Note: Financial development is private credit by the domestic financial sector as fraction of GDP (Beck et al. (2000)).
Financial integration is external assets and liabilities as fraction of GDP (Lane and Milesi-Ferretti (2007a)). The
relative price is the price level of household consumption divided by the price level of capital formation (Penn
World Table (Feenstra et al. (2015))). All values are country means 1996-2010.

associated with a decline in the international dispersion of relative prices, as documented by Figure
2.3

My model builds upon these stylized facts. The two-sector economy resembles that of Galor
(1992), to which I add a credit market and a collateral constraint as in Von Hagen and Zhang
(2014). The level of financial development matters because only certain types of agents (which I call
entrepreneurs) can invest directly in the investment goods sector, whereas additional capital needs
to be acquired externally from other agents (households). A strong borrowing constraint impedes
entrepreneurs from obtaining the optimal amount of external funds, so that too little capital is
invested in the investment goods sector, whereas a too large share of household savings goes to the
consumption sector. The price of consumption relative to investment is a negative function of the
strength of the collateral constraint.

As the model economy integrates with the rest of the world, international differences in domestic
financial development will determine the direction of capital flows. If the country is relatively
less developed, foreign capital will enter the investment goods sector whereas domestic savings
will flow out of the consumption goods sector. In turn, the allocation of capital across the two
sectors in the domestic economy improves, reflected by an increase in the consumption-investment
price ratio. If the economy is financially more developed than the rest of the world, capital
will leave the constrained sector whereas external funds will go to the unconstrained sector.
The allocation of capital in the economy deteriorates, as evidenced by a declining price ratio.
Financial integration always makes capital allocations more similar across countries, implying an
international convergence in relative prices.

3This figure does not pin down a causal relationship and in fact, other explanations like trade integration could also drive
the observed convergence in relative prices. Additionally, trade integration could trigger capital inflows in countries
with low financial development (Antras and Caballero, 2009). While I acknowledge the potential role of trade, the focus
of this paper is on financial integration with its more direct effect on capital allocation. In the empirical analysis, I control
for potential trade effects on relative prices to show that financial integration is an independent explanatory factor.
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Figure 2: Financial integration and relative price dispersion
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Note: The dashed line is the mean of all countries’ financial integration level. The solid line is the standard
deviation of the relative price across countries.

The model can be tested empirically using price levels of consumption and investment from
the Penn World Tables. The sample contains annual data for 113 countries from 1996 to 2010. I
apply two different types of panel data analyses: First, to test whether relative prices converge
internationally upon integration, I regress deviations of a country’s relative price from the respective
cross-sectional mean on a measure of de facto financial integration. The estimated coefficient is
negative and significant, which provides support for the convergence effect predicted by the model.
Second, to test whether the effect of financial integration differs by the level of domestic financial
development, I run separate regressions for a high- and a low-development cluster of country-time
observations. I find that in the high development group, financial integration has a significantly
negative effect on capital allocation, whereas it is mostly insignificant for the low development
cluster.

Similar, albeit weaker evidence is provided in medium-run regressions that use five-year periods.
Overall, there is robust evidence for international convergence in capital allocations, but this is
mainly due to a negative allocation effect in countries with a high financial development. Capital
allocations in these countries are adversely affected by the combination of net outflows in foreign
direct investments (FDI) and portfolio equity alongside net inflows of portfolio debt. The result has
important policy implications. While financially highly developed countries may still benefit from
financial integration in ways not captured in this paper, the findings may weaken the rationale
for capital account opening in those countries. Low development countries do not face negative
consequences.

This paper makes three contributions. First, it contributes to the literature on financial integration
and factor allocation. There are several case studies that mostly use firm-level data to assess
how access to international capital affects the allocation of capital across firms. Larrain and
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Stumpner (2017) and Varela (2018) show for Eastern European countries that capital account
liberalization improves access to capital for productive but financially constrained firms, increasing
aggregate productivity. In contrast, Reis (2013) and Gopinath et al. (2017) studying Portugal and
Spain, respectively, report negative allocation effects as capital inflows into these countries were
directed to less productive firms. Galindo et al. (2007) use data from publicly traded firms in
12 developing countries to show that the allocation of investment became more efficient during
financial integration in the 1990s. This paper adds to the literature by studying jointly a large
set of countries at different levels of economic and financial development, and thus being able
to provide more general insights about the relationship between financial integration and capital
(mis)allocation.

Second, I contribute to the literature studying how financial integration affects a country’s aggregate
capital stock. In the models of Ju and Wei (2010) and Von Hagen and Zhang (2014), financial integ-
ration creates an opportunity to circumvent inefficient domestic financial institutions. Caballero
et al. (2008) show that in a fully integrated two-region world, a deterioration in the quality of the
domestic financial system leads to capital outflows. Mendoza et al. (2009) explain the negative
US net foreign asset position by international differences in the development of financial markets.
Bonfiglioli (2008) and Levchenko et al. (2009) assess the relationship between financial integration
and capital accumulation empirically in cross-country studies. In contrast to these papers, I study
the implications of international capital flows on the allocation of capital not just across, but also
within economies.

Finally, the paper adds to the literature on financial development and capital misallocation. Buera
et al. (2011) and Erosa and Hidalgo Cabrillana (2008) show that sector-level differences in the need
for external financing together with borrowing constraints or limited contract enforceability can
lead to an inefficient allocation of capital across sectors. Amaral and Quintin (2010) and Midrigan
and Xu (2014) study financial frictions and capital misallocation from a firm-level perspective.
Adding an international perspective to this literature, I show that financial frictions still matter in a
financially integrated world, but that it is first and foremost the cross-country differences in financial
development that determine the allocation of capital.

The plan of the paper is as follows: Section 2 features the model. I derive the steady state in a closed
economy set-up before showing how the key economic variables react when the country opens its
capital account. In Section 3, I lay out the empirical strategy. I describe the estimation technique
and data, before presenting the regression results and some robustness checks. Section 4 concludes.
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2 Model

2.1 Capital Allocation in a Closed Economy

Firms

The economy consists of two production sectors, sector Y, which produces investment goods, and
sector X, which produces non-durable consumption goods. Both sectors use capital and labor as
inputs. Throughout the paper, I make the assumption that good Y is tradable and good X is non-
tradable. This simplifying duality is meant to make the model more tractable. It can be motivated
e.g. by assuming that good X has a high service content, whereas good Y is a manufactured good.4

Production functions exhibit constant returns to scale:

Yt = zy (Ky
t
)α (Ly

t
)1−α Xt = zx (Kx

t )
ε (Lx

t )
1−ε (2.1)

where α, ε ∈ (0,1). Kx
t , Ky

t , Lx
t , Ly

t are sector capital and labor inputs with Kx
t + Ky

t = Kt and
Lx

t + Ly
t = Lt the economy-wide capital and labor demand. zy, zx is technology, which is set to be

larger than one because capital in this economy fully depreciates after one period. Investment takes
one period to mature, so the investment good produced equals the new capital stock one period
later, Yt = Kt+1.

Input factors are rewarded by their respective marginal products, where rt is the return to capital
and wt the return to labor. Let pt be the price of one unit of good X, whereas the price of good Y is
normalized to 1 (so pt is at the same time the relative price of consumption to investment goods).
Then,

ry
t =

∂Yt

∂Ky
t
= αzy

(
Ky

t

Ly
t

)α−1

rx
t = pt

∂Xt

∂Kx
t
= ptεzx

(
Kx

t
Lx

t

)ε−1

(2.2)

wy
t =

∂Yt

∂Ly
t
= (1− α) zy

(
Ky

t

Ly
t

)α

wx
t = pt

∂Xt

∂Lx
t
= pt (1− ε) zx

(
Kx

t
Lx

t

)ε

(2.3)

Labour is assumed to be perfectly mobile between sectors, so wx
t = wy

t = wt. In an economy
without financial frictions, it also holds that rx

t = ry
t .

Agents

Agents live for two periods (young, old) and there is no population growth. Each generation
consists of a mass of one. When young, the agents inelastically supply one unit of labor and earn
a wage wt (denoted in units of the investment good), of which they spend ptct on non-durable
consumption goods and st on investment goods. They can use the investment goods in two

4A paper that chooses the same duality in a model set-up is Hsieh and Klenow (2007), who seek to explain cross-country
differences in investment rates.
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different ways: either lend them to the credit market, where they earn an interest in the period
after, or use them to operate a firm in the X- or Y-sector. Since that investment in both sectors takes
one period to mature, firms will become operational only when the agents are old. In their second
period of life, agents thus earn the returns on their investment and/or interest. They consume all
of their income and exit the economy at the end of the period.

Each generation consists of two types of agents, entrepreneurs (of mass η ∈ (0, 1)) and households
(of mass 1 − η), which differ only in terms of their production opportunities: Entrepreneurs
can produce both investment and consumption goods, whereas households can produce only
consumption goods.5

Agents born in t maximize lifetime utility

U j
t = ln

(
cj

t,young

)
+ βln

(
cj

t+1,old

)
(2.4)

where j = h, e denotes households and entrepreneurs. The first part denotes consumption when
young and the second part consumption when old. β is a discount factor ∈ (0, 1). In each of the
two periods, the agents are subject to a budget constraint:

wt = sj
t + ptc

j
t,young sj

tr
j
t+1 = pt+1cj

t+1,old (2.5)

The maximization problem yields

sj
t =

β

1 + β
wt cj

t,young =
1

1 + β

wt

pt
cj

t+1,old =
rj

t+1

pt+1

β

1 + β
wt (2.6)

External Capital Requirements and Financial Frictions

If all agents were able to produce in each of the two sectors, capital would be allocated optimally
across sectors, implying rx

t = ry
t = rt. This outcome would also be achieved if the fraction

of entrepreneurs, η, were larger than the fraction of capital optimally allocated to the Y-sector.
However, as shown in Appendix A, if η < (1−ε)αβ

αβ+ε , the entrepreneurs will want to borrow from the
households until rates of return in both sectors equalize. In the following, I will assume this to be
the case. In this way, the Y-sector is more financially dependent than the X-sector.

Assume now that there are financial frictions in the economy, which determine how much capital
an entrepreneur can borrow. The entrepreneur, when young, will invest an amount of ie

t in the
Y-production, using the own savings into the investment good, se

t , and external capital nt. The
household will invest an amount ih

t in the X-production and lend to the entrepreneur an amount of
savings dt:

ie
t = se

t + nt sh
t = ih

t + dt (2.7)

5These shares can be endogenized, as shown by Zhang (2014).
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Denote by re
t the return to entrepreneurial capital and by rh

t the return to lenders. Then, the total
project return is

ie
t−1ry

t = se
t−1re

t + nt−1rh
t (2.8)

The household earns on its savings ih
t−1rx

t + dt−1rh
t . No arbitrage implies rx

t = rh
t : the household

gets the same returns whether it invests in an own project or lends to the entrepreneur. So the total
return to the household can equally be written as sh

t−1rx
t .

Financial frictions impact the economy by imposing a limit on external capital. The entrepreneur
can borrow only up to a certain fraction of total project returns,

rh
t nt−1 = rh

t (i
e
t−1 − se

t−1) ≤ θry
t ie

t−1 (2.9)

where θ ∈ [0, 1] is a measure of financial development, which may refer to the development of
the domestic financial sector as well as to other country-specific institutions like property rights
protection, quality of corporate governance and corruption protection.6 When the borrowing
constraint is binding, θ limits the demand for credit (the supply of credit being fixed). In this way,
it creates a wedge between the returns to entrepreneurs and lenders.

The return to an entrepreneur’s capital is

re
t =

ry
t ie

t−1 − rh
t nt−1

se
t−1

= ry
t +

(
ry

t − rh
t

)( ie
t−1

se
t−1
− 1
)

(2.10)

where
(

ie
t−1

se
t−1
− 1
)

is the amount borrowed per unit of investment. As Eq. (2.10) makes clear, the
return on entrepreneurial capital consists of two parts: the marginal return on the project and an
extra return earned on the external capital employed. The entrepreneur prefers to carry out the
project instead of lending the savings to the credit market if re

t ≥ rh
t . This is the entrepreneur’s

participation constraint. If re
t = rh

t , the borrowing constraint is slack and capital is allocated
efficiently in the economy. Then it follows that rx

t = ry
t . If re

t > rh
t , the borrowing constraint is

binding and the entrepreneur will borrow up to the limit to exploit the leverage effect. In that case,
the constraint distorts the allocation of capital by creating a wedge between the returns to external
capital and entrepreneurial capital. This can be seen more clearly by combining Eqs. (2.9) and (2.10)

to re
t =

ry
t ie

t−1(1−θ)
se

t−1
. If the borrowing constraint is binding, re

t depends negatively on θ: returns to the
entrepreneur are higher when frictions are larger.

Market Clearing Conditions

The labor market clears:

Lt = 1 (2.11)

6In this formulation, I follow Von Hagen and Zhang (2011, 2014) and Matsuyama (2004, 2007). The borrowing constraint
is kept as general as possible in order to not add unnecessary complexity to the model. However, Eq. (2.9) does not have
to be a black box, but can be motivated by different kinds of moral hazard stories, for example following Bernanke and
Gertler (1989), Kiyotaki and Moore (1997) or Holmstrom and Tirole (1997).
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The investment good market clears:

(1− η) sh
t + ηse

t ≡ St = Yt (2.12)

The consumption good market clears:

(1− η)
(

ch
t,young + ch

t,old

)
+ η

(
ce

t,young + ce
t,old

)
≡ Ct = Xt (2.13)

The credit market clears:

(1− η) dt = ηnt ⇐⇒ (1− η)
(

sh
t − ih

t

)
= η (ie

t − se
t)

⇐⇒ (1− η) ih
t︸ ︷︷ ︸

Kx
t+1

+ ηie
t︸︷︷︸

Ky
t+1

≡ It = St (2.14)

Autarky equilibrium

Given the outcomes to firms’ profit maximization of Eqs. (2.2) and (2.3), and agents’ utility maxim-
ization Eq. (2.6), the market clearing conditions Eq. (2.11) through Eq. (2.14), wage rate equalization,
the definition of returns on entrepreneurial capital Eq. (2.10), the no-arbitrage condition and the
borrowing constraint Eq. (2.9) (in combination with the participation constraint), a unique closed
economy equilibrium can be derived for a given θ.

As shown in Appendix A, there exists a threshold value below which the borrowing constraint
is binding (and consequently distorts capital allocation): θ = 1− η

ψ − η where ψ = 1−ε
ε

αβ
1+αβ . For

θ ∈ [0, θ), the borrowing constraint is binding, for θ ∈
[
θ, 1
]

it is slack. The borrowing constraint is
stricter (θ larger) if η is small (there are less entrepreneurs in the economy), if β is large (agents are
patient and want to accumulate a large amount of savings) and if the Y-sector is more capital-intense
relative to the X-sector.

In the case when the constraint is binding, the model solution is

ry−aut
t = α

waut
t

waut
t−1

1
ψθ+η
1+ψθ

rx−aut
t =

α

ψ

waut
t

waut
t−1

1

1− ψθ+η
1+ψθ

re−aut
t =

waut
t

waut
t−1

 αβ + ε

(1− ε) βη
− α (1− η)

ψη

1

1− ψθ+η
1+ψθ

 (2.15)

Ky−aut
t =

β

1 + β
waut

t−1
ψθ + η

1 + ψθ
Kx−aut

t =
β

1 + β
waut

t−1

(
1− ψθ + η

1 + ψθ

)
(2.16)

paut
t =

1
1− ε

(
1 + αβ

β

)ε 1
zx

waut
t(

waut
t−1

)ε

(
1− ψθ + η

1 + ψθ

)−ε

(2.17)
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waut
t =

(
waut

t−1
)α
(

ψθ + η

1 + ψθ

)α

(1− α)1−α zy (2.18)

The superscript aut stands for autarky equilibrium and is meant to distinguish this equilibrium from
the integrated equilibrium described below. The model dynamics are characterized by Eq. (2.18),
the dynamic equation of wages. Since α ∈ (0, 1), a unique and stable steady state exists with

waut = (1− α) (zy)
1

1−α

(
ψθ+η
1+ψθ

) α
1−α

.

Ky−aut
t is a positive function of θ whereas Kx−aut

t depends negatively on θ: Frictions divert invest-
ment from the Y-sector to the X-sector. Consequently, rx−aut

t is depressed and ry−aut
t and re−aut

t

are inflated relative to the frictionless case where rx
t = ry

t = re
t . Also, when η, the fraction of

entrepreneurs in the economy, rises, rx−aut
t rises and ry−aut

t falls, i.e. the allocation becomes more
efficient. The relative price paut

t is driven upwards by financial development θ: the consumption
good is more expensive relative to the capital good, the higher the level of financial development of
the country. Wages depend positively on θ as well. (The relationship becomes even stronger when
wages are expressed in units of the consumption good, as ptwt).

PROPOSITION 1: The model has a unique and stable steady state. In the case when the borrowing

constraint is binding, θ ∈ [0, θ), the wage rate is waut = (1− α) (zy)
1

1−α

(
ψθ+η
1+ψθ

) α
1−α

, which is smaller
than in the non-binding case. A binding borrowing constraint creates a wedge between rates of
return, re−aut

t > ry−aut
t > rx−aut

t . The wedge is larger, the less developed the country is. Relative
prices are an increasing function of θ.

2.2 Financial Integration

Consider now a scenario where the country portrayed above integrates - partially or fully - with
the rest of the world (RoW). The country is a small economy whereas RoW is large. Other than
in size, the two regions differ only in their level of financial development, so either θ > θRoW or
θRoW > θ. Assume that the borrowing constraint is binding everywhere.

In a financially integrated world, individuals are allowed to invest financial capital and entre-
preneurial capital in both regions. This means that entrepreneurs can operate a firm either in
their home country or abroad. Households, on the other hand, can lend their savings to financial
intermediaries of both regions, or run an X-sector firm in the region of their choice. They continue
to be excluded from operating a firm in the Y-sector.

Let Φt denote net outflows of financial capital, i.e. savings invested by domestic agents in a foreign
financial market minus savings invested by foreign agents in the domestic economy. Conversely,
Ωt denotes net outflows of entrepreneurial capital, i.e. investments by domestic entrepreneurs in
operating a firm abroad minus investments by foreign entrepreneurs in a domestic firm. Hence,
positive values denote capital outflows, negative values capital inflows. Note that in terms of the
international investment position, Φt are net debt assets and Ωt are net assets in portfolio equity
or FDI. The decision in which region to invest is taken by young agents. Compared to the closed
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economy model described above, the following equations change:
Credit market clearing now incorporates international capital flows, so Eq. (2.14) is replaced by

Ky
t + Kx

t = ηse
t−1 + (1− η) sh

t−1 −Ωt−1 −Φt−1 (2.19)

The left-hand side denotes investments made in the economy (i.e. the demand for savings, whether
by residents or foreigners), whereas the right-hand side denotes the amount of savings which is
available in the country (i.e. the supply of savings).

Assume that entrepreneurs borrow in the country where they produce.7 Then, the borrowing
constraint takes the form

rx
t

[
(1− η) sh

t−1 − Kx
t −Φt−1

]
≤ θry

t

[
ηse

t−1 −Ωt−1 + (1− η) sh
t−1 − Kx

t −Φt−1

]
(2.20)

On the right-hand side, the term in square brackets denotes the total amount of capital that is
employed in the country’s Y-sector: entrepreneurial capital of local and foreign entrepreneurs
(ηse

t−1−Ωt−1) as well as financial capital of local and foreign households ((1− η) sh
t−1−Kx

t −Φt−1).
The term in square brackets on the left-hand side denotes the external capital in the Y-production.

All other equilibrium conditions carry through. Eq. (2.12) remains unchanged because on the one
hand, the demand for good Y is reduced by net capital outflows, but at the same time, the supply
of Y is reduced by net exports of the same amount. Trade flows need to be exact mirror images
of financial flows because in this model, the balance of payments must always be balanced. (The
unit of account is the same for both K and Y.) Labor is assumed to be immobile across borders, but
continues to be mobile nationally. Since good Y is tradable, prices equalize in that sector. Being
normalized to 1 in both regions under autarky, there will be no visible effect. Note that in this way,
the model abstracts from any effect of trade on factor prices. I control for trade integration and its
possible effects on relative prices in the empirical analysis.

Integrated Equilibrium

If the country fully integrates with RoW, unrestricted cross-border capital flows will equalize
returns on entrepreneurial capital and financial capital across the two regions. Given that the
country is small whereas RoW is large, the country’s rates of return will converge to those of RoW,
rx

t = rx−RoW
t and re

t = re−RoW
t . If the country does not fully integrate, the interest rates will only

partially converge to those of RoW. The degree of return rate equalization can thus be used as a
measure of financial integration. It ultimately translates into equilibrium levels of capital flows.

The new equilibrium rates of return can be expressed as

rx−int
t = λrx−RoW

t + (1− λ) rx−aut
t re−int

t = λre−RoW
t + (1− λ) re−aut

t (2.21)

7Instead of the residence principle, the source principle could be imposed (entrepreneurs borrow in their country of
origin). In that case, the effect on prices would be even stronger. See Appendix B for an argumentative proof.
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where λ ∈ [0, 1] is the degree of financial integration, or financial openness, of the country. Higher
values signify more integration. The superscript int denotes (partial) financial integration values. If
λ = 1, full integration is achieved. λ = 0 corresponds to complete financial autarky, in which case
the equilibrium described below will correspond to that of the previous section.

In dependence of equilibrium rates of return, the equilibrium values of the other key variables can
be expressed as

ry−int
t =

[
θ

rx−int
t

+
(1− θ)

re−int
t

]−1

(2.22)

Ky−int
t =

β

1 + β
αwint

t

[
θ

rx−int
t

+
(1− θ)

re−int
t

]
Kx−int

t =
β

1 + β
wint

t
1

rx−int
t

α

ψ
(2.23)

pint
t =

1
εzx

(
wint

t
1− ε

)1−ε (
rx−int

t

)ε
(2.24)

wint
t = (1− α) (zy)

1
1−α

[
α

(
θ

rx−int
t

+
(1− θ)

re−int
t

)] α
1−α

(2.25)

Φt−1 =
β

1 + β
wint

t−1

[
(1− η)− wint

t

wint
t−1

α

ψ

(1 + θψ)

rx−int
t

]
Ωt−1 =

β

1 + β
wint

t−1

[
η − wint

t

wint
t−1

α
(1− θ)

re−int
t

]
(2.26)

LEMMA 2: In the model with international capital flows, there is a unique and stable steady state
for given values of θRoW , θ, η, α, β, ε, zx and zy.

The steady state interest rates, prices and wages for a given integration level λ are

rx−int =
α

1− η

1 + ψ
(
θ + λ

(
θRoW − θ

))
ψ

re−int =
α

η

(
1− θ − λ

(
θRoW − θ

))
(2.27)

pint =
1

εzx

(
wint

1− ε

)1−ε
(

α

1− η

1 + ψ
(
θ + λ

(
θRoW − θ

))
ψ

)ε

(2.28)

wint = (1− α) (zy)
1

1−α

[
(1− η)ψθ

1 + ψ (θ + λ (θRoW − θ))
+

η(1− θ)

1− θ − λ (θRoW − θ)

] α
1−α

(2.29)
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The cross-border steady state capital flows are

Φ =
β

1 + β
wint(1− η)

[
1− 1 + ψθ

1 + ψ (θ + λ (θRoW − θ))

]

Ω =
β

1 + β
wintη

[
1− 1− θ

1− θ − λ (θRoW − θ)

]
(2.30)

Eq. (2.30) creates a direct link between the abstract notion of financial integration used in the model
and denoted by λ, and a real-world equivalent, the total volume of de facto capital flows |Φ|+ |Ω|.
As both |Φ| and |Ω| are strictly monotonically increasing functions of λ, |Φ|+ |Ω| must also be
strictly monotonically increasing in λ. Conversely, λ is a positive function of |Φ|+ |Ω|. This will
be important in the empirical part of the paper.

PROPOSITION 2: If the country is less developed than the rest of the world, θ < θRoW , the wedge
between rates of return decreases in the level of financial integration λ. Then, the more the country
is financially integrated, the higher are wages and the relative price. The relative price of the country
approaches that of RoW from below: pRoW > pint ≥ paut (strict inequality if λ > 0). Whenever
λ > 0, the country exports financial capital (savings) and imports entrepreneurial capital: Φ > 0,
Ω < 0.
If the country is financially more developed than the rest of the world, θ > θRoW , the opposite
holds: the return wedge increases in λ, wages and the relative price decrease in λ. The relative price
approaches that of RoW from above: pRoW < pint ≤ paut. Whenever λ > 0, the country exports
entrepreneurial capital and imports financial capital: Φ < 0, Ω > 0.

Proposition 2 states the most important result of the model. It implies that financial integration
will lead to a convergence in relative prices by increasing the price of consumption goods relative
to investment goods in financially underdeveloped countries and depressing it in countries with
high financial development.8 Thus, the within-country capital allocation will become more efficient
in countries with low financial development relative to the rest of the world, but less efficient in
countries with high financial development. The predictions on the direction of capital flows are in
line with what is often observed in the real world: Many emerging economies have positive net
equity and FDI positions (Ω > 0) and negative net debt positions (Φ < 0) vis-à-vis the rest of the
world, whereas the opposite holds for advanced economies (Lane and Milesi-Ferretti, 2007a).9

The next part presents empirical evidence on relative prices and their link to financial integration.

8Of course, if all world regions are fully financially developed, financial integration will have no effect. In reality, we
observe also capital flows between highly financially developed regions, but these should be governed by motives
outside of this model, for example hedging purposes.
9The model makes no clear prediction on the direction of net capital flows. Depending on the parameter values of θRoW ,
η and ψ, capital flows can be either uphill or downhill. The empirical evidence on this is also not clear. While there has
been a large discussion about uphill net capital flows for developing countries (see e.g. Prasad et al., 2006, 2007), this
might be due to public rather than private flows (Gourinchas and Jeanne, 2013, Alfaro, Kalemli-Ozcan, and Volosovych,
2014).
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3 Empirical Analysis

Proposition 2 can be translated into two testable hypotheses about the effect of financial integration
on relative prices. The first hypothesis is that integration leads to a global convergence in relative
prices. It is thus concerned with the direction of changes in relative prices. Countries with a relative
price above that of the rest of the world will see the relative price decrease, whereas in countries
with a lower relative price than the rest of the world, the relative price will increase. The second
hypothesis describes the channel through which cross-border capital flows affect relative prices: the
development of the domestic financial sector. According to the model, cross-border capital flows
lower the relative price in countries with a high level of financial development and increase it in
countries with a low level of financial development.

Testing the model hypotheses requires a global sample, encompassing countries at different levels
of financial development and at different points in time. Data on the price-level of investment and
consumption satisfy this requirement, as described in detail below. It would be interesting to also
study capital allocations at a more detailed industry or asset level, but unfortunately no data are
available.10

3.1 Estimation Technique

I test each hypothesis through a different type of regression set-up. Both build on fixed-effects
panel data estimation. Fixed effects estimation is the most common way of estimating a panel
model of the type described below, building on the assumption that country-specific effects are
correlated with the explanatory variables of interest, and therefore need to be controlled for in the
regression. In the present sample, the choice of fixed effects over random effects is motivated by a
Hausman test.

A natural way of testing the first hypothesis is to consider directly the cross-country dispersion of
relative prices and to check whether a higher level of financial integration decreases the distance of
a country’s relative price from the price prevailing in the rest of the world. As a proxy for the RoW
relative price I use the GDP-weighted cross-sectional mean. The cross-sectional mean includes
the country itself, but due to the large sample size, the error introduced in this way is negligible.
Indeed, excluding China and the U.S. as countries with the highest GDP (where the bias would be
largest) does not change the estimation results. The estimation equation is described by

|relpriceit − relpricet| = f iitβ1 + f ditβ2 + X′itβ4 + uit (3.1)

with uit = αi + µt + εit.

i = 1, ..., N labels the cross-sectional and t = 1, ..., T the time dimension of the panel. relpriceit is the
relative price, fiit is financial integration, fdit stands for the level of financial development, and Xit

is a vector that comprises other control variables. The errors uit are composed of an unobserved
country-specific effect αi, an unobserved time-specific effect µt and an idiosyncratic component εit,

10For example, EU KLEMS is limited to a small sample of mostly highly developed countries, whereas the UN’s
international comparison program only collects data in irregular and infrequent intervals.
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which is assumed to follow a normal distribution with mean zero and variance σ2
ε . Tests indicate

that in the sample, there is serial correlation as well as cross-sectional dependence of the errors. I
therefore use the Driscoll and Kraay (1998) estimator throughout all specifications, which corrects
standard errors for both types of correlations. For the regressions to lend support to the model, β1

should be negative. The model does not make any statement on the sign of the coefficients on the
other variables.

I test the second hypothesis by splitting the sample in two subsets depending on the level of
financial development. An easy way to do this would be to separate countries into those that
have a level of financial development higher than the cross-sectional mean and those that have a
lower level. However, this might not properly reflect the distribution of the observations. A more
sophisticated technique is by kmeans clustering. This method aims at minimizing the Euclidean
distance of (cross-sectional) observations from a previously specified number k of centers. Starting
point are randomly or purposely chosen initial positions of the centers. The clustering algorithm
assigns each observation to the closest center, and then recalculates the position of the center so
that its distance from all observations within the cluster is minimized. This procedure is carried
out iteratively until the assignment of observations to clusters does not change anymore. In a panel
data set-up, kmeans clustering can be carried out separately for each year, which potentially results
in a different country sample for each year.

In this paper, given the results from the theory part, it is natural to set the number of clusters to
two. As initial sorting criterion, I use the cross-sectional mean. The algorithm sorts more countries
into the low development group than into the high development group. Note that the cluster
assignment of some countries changes throughout the sample period, with the result that the sum
of the number of countries in each cluster is larger than the total number of countries in the sample.

For each cluster, I estimate the same regression equation, which is specified as

relpriceit = f iitβ1 + f ditβ2 + X′itβ3 + uit (3.2)

where uit is composed as before, and the same assumptions apply. According to the model, fi1

should be positive for the low development-cluster whereas it should be negative for the high
development-cluster. β2 should be positive always. The coefficient on GDP is expected to be
positive as well.

Throughout most parts of the analysis, t refers to annual data. Prices should react immediately to
changes in the supply and demand for capital, which makes a lagged response unlikely. Further-
more, I control for short-run fluctuations at the global level by including time fixed effects and for
country-specific shocks to the domestic financial system through a banking crisis dummy described
below. Nevertheless, it is interesting to additionally take a medium-run perspective on the relation
between cross-border capital flows and relative prices. This can be seen as a robustness check
for the annual regression results. In an extension, I therefore consider non-overlapping five-year
averages.

3.2 Data, Measurement and Sources
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Table 1: Summary statistics

Summary statistics for the dataset comprising of 113 countries, annual data 1996-2010

Variable Description Source Unit of Measurement Mean Overall
Std.
Dev.

Between
Std.
Dev.

Within
Std.
Dev.

Min Max

relprice relative price PWT 8.1 price level of household consumption over price
level of capital formation

0.8881 0.2582 0.2194 0.1389 0.1357 2.0850

fi de facto financial integration Lane and Milesi-
Ferretti (2007a)

(Absolute value of) external assets plus
external liabilites as fraction of GDP

1.6623 1.3254 1.1287 0.6948 0.2429 12.4728

fi ci de jure financial integration Chinn and Ito (2008) Capital account openness index
(0 = completely closed, 1= completely open)

0.5131 0.3644 0.3412 0.1282 0 1

fd credit financial development
(credit)

Beck et al. (2000) fraction of GDP 0.4026 0.4148 0.3799 0.1577 0.0001 2.7281

fd joint1 financial development
(credit and bonds)

Beck et al. (2000) fraction of GDP 0.4114 0.2398 0.2159 0.0998 0.0713 1.3560

gdp log of GDP per capita WDI constant 2005 US$ 7.7537 1.6117 1.5962 1.5867 4.8530 11.1244

open trade openness WDI fraction of GDP 0.7566 0.3368 0.3224 0.1157 0.1493 2.2306

rule law2 rule of law WGI composite index reflecting quality of contract en-
forcement, property rights etc., in units of std. nor-
mal distribution

-0.1192 0.9507 0.9354 0.1636 -2.07 2

1: 34 countries only: Argentina, Australia, Austria, Belgium, Brazil, Canada, Chile, China, Colombia, Czech Republic, Germany, Denmark, Spain, Finland, France, Greece, Hungary,
Indonesia, India, Iceland, Italy, South Korea, Mexico, Netherlands, Norway, Peru, Poland, Portugal, Slovak Republic, Slovenia, Sweden, Turkey, United States and South Africa.
2: From 1996 to 2002, rule law is available biannually only. Intermediate observations are obtained by linear interpolation.
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The sample consists of annual data for 113 countries from 1996 to 2010. The choice of observations
is determined first and foremost by the availability of data. In addition, several countries are
excluded from the dataset: First, countries which are offshore financial centers, since financial
flows into these countries might be governed by motives other than return maximization. As an
indicator, I use a classification by the International Monetary Fund (IMF, 2000). Second, I drop
countries where revenues from oil exports make up more than 50% of GDP. Investments in these
countries are likely to be directed mostly at the oil-producing industry, which differs from other
industries in that it produces mainly for export. I also experimented with dropping countries from
the dataset that are no functioning market economies. One could argue that in these countries,
prices for consumption and investment goods might not (or not completely) be determined by
market forces, and therefore not reflect the purchasing power of the country accurately. Limiting
the sample to WTO members does however not change the results, so these concerns do not seem
to matter. Appendix C provides an overview of the countries in the dataset, including information
on the financial development cluster that the countries are assigned to. The dataset is summarized
in Table 1.

Relative Prices

A standard source for data on purchasing power parities and price levels is the Penn World Table
(PWT, version 8.1 used in this paper). It relies on the United Nations’ International Comparison
Program, which at regular intervals conducts surveys on local prices in a wide range of countries
and product/service categories. These are aggregated into broad expenditure categories. For
the non-benchmark years, PWT uses estimates, which are derived by interpolation. Price levels
by expenditure category are calculated as the purchasing power parity divided by the market
exchange rate. They are expressed relative to the price level of GDP of the United States in 2005.11

I use PWT price levels of household consumption and investment, and calculate the relative price,
the dependent variable in the regressions, as the ratio of the two. The basket of investment goods
includes machinery and equipment, construction and related products. The majority of these
products should be tradable. In the category of household consumption fall not only consumption
goods and services, but also housing, energy expenses, health and education expenditures. The
assumption of non-tradability thus seems to hold fairly well for this category, with the exception of
some consumption goods and energy. Including energy expenditures is also problematic because
energy prices are largely driven by supply and demand fluctuations in international energy markets.
However, the share of energy in consumption expenditures is not very high.

Financial Integration

In quantifying financial integration, often the distinction is made between de facto and de jure
integration (see e.g. Kose et al., 2010). De jure integration describes the degree to which capital
account openness is allowed for or restricted by law. De facto integration refers to the actual links

11Details on the methodology as well as a discussion of the problems connected to it can be found in Feenstra, Inklaar,
and Timmer (2015).
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of a country to international capital markets. These two measures are not equivalent. A country
can have a completely open capital account, but still experience no cross-border capital flows (like
many African countries). On the other hand, if legal restrictions are not complied with or not
enforced, capital flows may take place even in the presence of limited de jure integration. In general,
for developed countries, both integration measures are highly correlated, but the correlation is
less strong for developing countries (Kose et al., 2010: 4291). Depending on the type of research
question, either one or the other measure may be more appropriate.

In the model, the index of financial integration λ refers to the extent to which rates of return
equalize across countries. By Eq. (2.30), there is a direct link from λ to cross-border entrepreneurial
capital and financial capital flows - which, in the simplified model world with full depreciation,
are equal to the stock of international capital. A de facto measure of integration is therefore an
appropriate representation. The dataset compiled by Lane and Milesi-Ferretti (2007a) provides a
detailed overview of external assets and liabilities for different asset classes. It has the advantage of
an extensive coverage of countries at various stages of development. I use their measure of gross
external assets and liabilities relative to GDP as my primary measure of financial integration.12

Unfortunately, the dataset does not distinguish between private and public assets and liabilities.
In particular, the external debt component of the indicator includes sovereign debt. The model,
not containing a government sector, abstracts from this differentiation, but in practice, public
capital flows are likely to be governed by motives other than return maximization. Ideally, I
would therefore like to use a measure of private external positions only. Bonfiglioli (2008) suggests
introducing an interaction term between de facto and de jure financial integration indices. Capital
flows in and out of countries with a closed capital account, she argues, should reflect public
transactions. But the distinction is not as clear, since private capital frequently finds loopholes
for evading capital controls. I nevertheless use this interaction in an extension of my baseline
regression model. As measure of de jure integration, I use the Chinn and Ito (2008) indicator. Based
on the IMF’s Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER), this
index is the first principal component of a principal component analysis on four binary indicators
that codify restrictions on cross-border financial transactions.

De facto measures of financial integration have been criticized for not being exogenous in growth
regressions, making it difficult to pin down causal effects (see Collins, 2007). Even though reverse
causality might be present in the regressions presented below, the bias would go in the opposite
direction from the effect that I will try to identify. If a country reacts to capital misallocation
by opening its capital account or by enacting measures to promote international investments,
then misallocation will lead to financial integration. In contrast, my aim is to show that financial
integration will make allocations more efficient, not less efficient. Therefore, reverse causality
introduces a downward bias to the coefficient on financial integration. The regression results
therefore represent a lower bound.

12All regression results are robust to using only portfolio debt, portfolio equity, FDI and the other investment category of
the International Investment Position.
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Financial Development

Another key variable in my model is the level of development of the domestic financial system. It is
a summary measure of the size and structure of the financial sector, and the quality of its institutions.
A proxy often used in the literature is the ratio of private-sector credit to GDP.13 But credit is only
one type of financing means available to economic actors. In general, countries differ in the extent
to which firms rely on banks and bank-like institutions to finance investment. Among developed
countries, continental European countries have historically been characterized by a bank-based
system whereas Anglo-Saxon countries have market-based systems (see Allen and Gale, 2000 and
the references therein). Beck, Demirgüç-Kunt, and Levine (2000) have assembled more refined
data on financial sector development, which, next to banks, cover other financial institutions like
corporate bond markets, insurance companies, or pension funds. I use two series of this dataset as
proxies for financial development in order to capture the duality of bank- vs. market-based systems.
The bank-based measure is private credit by deposit money banks and other financial institutions
as fraction of GDP. The market-based measure is private bond market capitalization as fraction
of GDP.14 Bond market capitalization refers to the outstanding domestic debt securities issued by
private domestic entities. Unfortunately, bond market data have limited scope and are available for
only 34 (developed) countries of my sample. This is why, in the benchmark specification, I rely
only on credit market development. I take bond markets development into account in an extension
presented in Appendix C, where I combine credit and bond market development into a joint
measure. It is calculated as the natural logarithm of one plus the average sum of both measures.
Note that credit and bond market development are actually highly correlated with a correlation
coefficient of 0.70. This means that, at least for advanced economies, financing investment through
banks or corporate bonds markets seem to be complements rather than substitutes.

Additional Controls

While in the model, countries differ only in terms of financial development, in reality there are
other distinguishing features that need to be controlled for.

It is a well documented observation that the price of consumption goods relative to investment
goods is lower in poor countries than in rich countries (see Parente and Prescott, 2000, Hsieh
and Klenow, 2007 and the references therein). This is due to differences in TFP or human capital,
which might not only manifest themselves in relative price differences as explained above, but
could also affect relative prices in other ways. At the same time, rich countries are financially
more integrated. I believe it possible that the level of economic development of a country has an
independent influence on relative prices, which could erroneously be captured by the financial
integration variable. Also, GDP is the denominator of the financial development as well as the de
facto integration variable, which automatically creates a correlation. Therefore, I include per capita
GDP.

13For its use in the finance and growth literature, see Levine (2005).
14In the literature, sometimes the size of the stock market is taken into account instead. However, financing firm activities
through the emission of shares is risky, and small and medium-sized enterprises usually do not rely on the stock market
for financing their investments. Therefore, stock market development does not cover the financing schemes preferred by
a large share of the economy.
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The model makes the simplifying assumption that only investment goods are tradable, whereas
consumption goods are not. Trade does not serve any other purpose than to balance the current
account. In reality, trade integration might, similarly to financial integration, reduce relative
price differences. Classical trade theory - going back to the Heckscher-Ohlin model - argues that
trade and financial integration are substitutes: Trade in goods automatically implies factor price
equalization as long as the number of factors is not larger than the number of goods. This is why I
include trade as a fraction of GDP (World Development Indicators) in the regression.

Ju and Wei (2010) argue that overall institutional quality has a different effect on capital allocation
than financial development: Low institutional quality might distort investments independently of
the sector concerned, depressing the overall level of investment in a country. I therefore include
institutional quality as an additional control variable. As a proxy, I use the rule of law-index of the
World Bank’s Worldwide Governance Indicators. It is a composite index reflecting the quality of
contract enforcement, property rights, police and the court system. The Worldwide Governance
Indicators are based on survey data of enterprises, citizens and experts. The rule of law-index is
reported in units of a standard normal distribution, with mean zero and standard deviation of one.
It runs from approximately -2.5 to 2.5, with higher values corresponding to better governance. Data
are available from 1996, on a yearly basis only from 2002. This variable thus puts the strongest
limitations on the time dimension of my dataset.

Unfavorable macroeconomic conditions, weak institutions and unsustainable policies may trigger
banking crises. During a banking crisis, the domestic financial sector experiences defaults and
solvency problems of systemically important banks, which leads to a sharp increase in non-
performing loans, depressed asset prices and hikes in interest rates. Banking crises will distort
the borrowing and lending conditions in a country, and sectors dependent on external finance
presumingly will be more strongly affected. The resulting capital misallocation should attract
foreign capital to the capital-intensive sector, leading to relative price increases. At the same time,
banking crises are periods of high uncertainty and are often accompanied by other types of crises
like sovereign debt crises or currency crises (“twin crises”), which will deter foreign investors or
change their investment behavior. The effect of a banking crisis on the overall level of financial
integration is therefore not clear. In order to account for it, I include a dummy for year-country
observations with banking crises in the regressions. Additionally, I introduce an interaction term
of the crisis dummy with the measure of financial integration, which is meant to capture the
differential effect that integration has during crisis episodes. Laeven and Valencia (2008, 2012)
have compiled a global dataset in which they report the occurrence of systemic banking crises and
their effects starting from 1970. Between 1996 and 2010, they identify 45 crisis episodes. Almost
half of them occurred during the global financial crisis that started in 2007. While these affected
mostly developed countries, the majority of banking crises prior to 2007 happened in developing
countries.

Currency crises might affect cross-border capital flows in a more direct way. Sharp nominal
depreciations of the currency, as observed particularly in developing countries, often lead to
capital flow slowdowns and sudden stops. While they certainly have an effect on the size and
composition of capital flows, it is not clear whether they also impact on the cross-sectoral allocation
of investments. Prices in both sectors should react almost instantaneously to changes in the supply
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of capital, and therefore accurately reflect the capital allocation in a country. I experimented with
including a currency crises dummy as a control variable in the regressions (reported also by Laeven
and Valencia, 2008), but it never had any significant effect.

3.3 Regression Results

Convergence Regressions

Table 2 presents the baseline regressions for the analysis of cross-country relative price convergence.
The measure of financial development used is credit market development. For each regression
specification, I report estimations with only country fixed effects, and with country and time fixed
effects. Columns (1) and (2) present a simplified regression-setup without any controls beyond
financial integration and financial development. In Columns (3) and (4), the set-up is extended to
control for other explanatory variables. Columns (5) and (6) additionally contain the banking crises
dummy and an interaction term of financial integration with banking crises. The last columns (7)
and (8) instead include de jure financial integration and an interaction with de facto integration.15

The coefficient on financial integration is negative and statistically significant throughout all
specifications. There is thus strong evidence for a convergence effect. It is smaller when time
fixed effects are used, which indicates that in the specifications with only country fixed effects, fi
might partly pick up other time-specific influences. The coefficient in column (4) can be interpreted
such that a one-unit increase in financial integration moves the relative price of a country closer to
the cross-sectional mean by -0.0113. A one-unit increase in financial integration corresponds for
example to the difference between the average 1996 to 2010 level of financial integration of Peru to
that of New Zealand, or to the increase in financial integration experienced by Austria between
2000 and 2004. The deviation from the cross-sectional mean is on average 0.23, so that around 5
percent of the gap is closed when fi rises by 1. When testing for nonlinearity of the effect, a quadratic
financial integration term is not significant. Integration does not seem to have stronger effect for
countries with particularly high or low levels of integration. An interaction term between financial
integration and credit market development equally does not produce a coefficient significantly
different from zero.

Credit market development has a positive, mostly significant effect on relative price dispersions.
The coefficient of GDP is positive and significant in the specifications with both types of fixed
effects, so in richer countries, the relative price diverges more from the weighted cross-sectional
mean. As mentioned above, the model does not offer any interpretation of these results. The
coefficient on trade openness is negative whenever significant: Trade integration, similarly to
financial integration, seems to lead to convergence of relative prices. But since the effect becomes
insignificant in specifications with time fixed effects, it might simply reflect some time trend of
relative prices.

The coefficient on the banking crises dummy in column (5) is positive and significant. Banking
crises seem to exacerbate the distortive effect of financial frictions on domestic capital allocation
at the mean level of financial integration. When including time fixed effects in column (6), the

15The results are similar if both the banking crisis with interaction, and de jure integration with interaction are included.
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Table 2: Convergence regressions with credit market development

dependent variable: relprice deviations from cross-country mean
(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES

fi -0.0175*** -0.0131** -0.0142*** -0.0113** -0.0153*** -0.0093* -0.0147* -0.0165*
(0.0034) (0.0046) (0.0027) (0.0044) (0.0028) (0.0050) (0.0076) (0.0078)

fd credit 0.0508 0.0442** 0.0487** 0.0421** 0.0386* 0.0381** 0.0512*** 0.0388***
(0.0328) (0.0167) (0.0188) (0.0166) (0.0182) (0.0160) (0.0137) (0.0118)

open -0.0758*** -0.0135 -0.0741*** -0.0131 -0.0758*** -0.0127
(0.0150) (0.0131) (0.0142) (0.0131) (0.0166) (0.0134)

gdp -0.0016 0.0438** 0.0030 0.0425** 0.0029 0.0455*
(0.0297) (0.0188) (0.0295) (0.0184) (0.0361) (0.0242)

rule law -0.0207 -0.0191 -0.0165 -0.0183 -0.0189 -0.0162
(0.0156) (0.0155) (0.0172) (0.0155) (0.0162) (0.0154)

bcrisis 0.0247** 0.0123
(0.0087) (0.0096)

bcrisis*fi -0.0004 -0.0044**
(0.0025) (0.0016)

fi ci*fi 0.0000 0.0097
(0.0101) (0.0089)

fi ci -0.0217 -0.0024
(0.0346) (0.0318)

Constant 0.2406*** 0.2681*** 0.2997 0.0000 0.2669 0.0000 0.2771 -0.0890
(0.0169) (0.0062) (0.2340) (0.0000) (0.2316) (0.0000) (0.2652) (0.1734)

Observations 1,618 1,618 1,496 1,496 1,496 1,496 1,476 1,476
No. of groups 113 113 113 113 113 113 111 111
R-squared 0.0099 0.0637 0.0148 0.0627 0.0173 0.0631 0.0655 0.0155
Country FE YES YES YES YES YES YES YES Yes
Year FE NO YES NO YES NO YES NO YES

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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coefficient becomes insignificant, however the interaction term between banking crises and financial
integration is negative and significant. This provides evidence that when a country is going through
a banking crisis, financial integration becomes more effective in promoting the convergence of
the relative price. In columns (7) and (8), I aim to determine what type of capital flows lead to
convergence in relative prices. While the coefficient on de facto integration stays negative and
significant, the interaction term with de jure integration is insignificant as well as the coefficient on
de jure integration. The effect of fi does not seem to depend on capital account openness, which
could mean that private capital flows rather than public capital flows drive the convergence in
relative prices. As these might be governed to a larger extent by profit maximization, this further
supports the model.

As shown in Appendix C, the results for the coefficient on financial integration are robust to using
the joint measure of bank and bond market development instead of the simple credit measure as a
proxy for financial development. The coefficient becomes even more significant and slightly larger,
which might however be due to the different sample size.

Cluster Regressions

Next, I investigate the second hypothesis, according to which the level of financial development
determines the direction of price changes initiated by international capital flows. The regressions
above considered squared relative price deviations, so nothing could be said on this account. Table
3 shows separate regressions for countries with high and low levels of credit market development.
Columns (1) through (4) display the results for the low development cluster, columns (5) through
(8) for the high development cluster. In order to check the validity of the model, compare the
coefficients of (1) with (5), (2) with (6), (3) with (7), and (4) with (8).

In the regressions that only estimate a level effect of financial integration, the coefficient on fi is
insignificant for the low development cluster (columns (1) and (2)) and significantly negative for
the high financial development cluster (columns (5) and (6)). The coefficient in column (6) can be
interpreted such that a one-unit increase in financial integration is associated with a decrease in the
relative price by 0.024 units. The average of fi in this cluster is 2.93, the inter-quartile range 2.08,
whereas the average of relprice is 1.07. Thus, the relative price falls by about 2-3% on average in the
high-development cluster per unit-increase in fi, whereas it is not affected by financial integration
in the low-development cluster. This is a potentially problematic result: even though it was shown
above that capital allocations become more similar across countries, this apparently works through
worsening the allocations in high development countries rather than by improving them in low
development countries. I discuss this finding further at the end of Section 3.

In columns (3) and (7), the differential effect during crisis and non-crisis times is taken into account.
In normal times, financial integration affects relative prices negatively in both clusters, but more so
in the high development cluster. During banking crises, however, the effect turns positive in the
low development cluster, to a total of 0.0272. International capital then seems to be particularly
directed to the externally dependent capital goods producing sector, and/or domestic capital is
flowing out of the less dependent consumption goods producing sector. This provides additional
evidence that financial integration is beneficial when domestic lending channels are interrupted
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Table 3: Cluster regressions

dependent variable: relprice
Low Development High Development

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES

fi -0.0232 -0.0097 -0.0249** -0.0892*** -0.0205*** -0.0239*** -0.0305*** -0.0131
(0.0170) (0.0097) (0.0094) (0.0177) (0.0047) (0.0051) (0.0087) (0.0077)

fd credit 0.1567** 0.2537*** 0.2504*** 0.2202** 0.0203 0.0565 0.0580* 0.0418*
(0.0542) (0.0791) (0.0829) (0.0746) (0.0272) (0.0345) (0.0302) (0.0213)

open 0.0844** 0.0858** 0.0886* 0.2419*** 0.2227*** 0.2435***
(0.0337) (0.0333) (0.0429) (0.0668) (0.0707) (0.0661)

gdp -0.3155*** -0.3271*** -0.3038*** 0.1732** 0.2254** 0.1668
(0.0305) (0.0349) (0.0393) (0.0765) (0.0909) (0.1104)

rule law 0.1764*** 0.1883*** 0.1614*** 0.1136** 0.1234** 0.0744
(0.0145) (0.0188) (0.0144) (0.0527) (0.0535) (0.0616)

bcrisis -0.0419* 0.0167
(0.0199) (0.0388)

bcrisis*fi 0.0521*** 0.0100
(0.0136) (0.0095)

fi ci -0.0495 0.3248*
(0.0408) (0.1573)

fi ci*fi 0.1417*** 0.0014
(0.0229) (0.0235)

Constant 0.8217*** 3.0964*** 3.2032*** 3.0459*** 1.1658*** -0.8980 -1.4214 -1.0868
(0.0208) (0.1848) (0.2168) (0.2306) (0.0542) (0.7893) (0.9329) (0.9709)

Observations 1,187 1,160 1,160 1,142 336 336 336 334
No. of groups 94 94 94 92 36 36 36 35
R-squared 0.0203 0.1025 0.1095 0.1290 0.1788 0.2420 0.2615 0.2871
Country FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

- however only for countries with a low level of financial development. In columns (4) and (8),
the additional interaction term with de jure integration is highly significant and positive for the
low development cluster, whereas it is close to zero and insignificant for the high development
cluster. This may be interpreted in the sense that in countries with low financial development,
public capital flows have a larger effect on increasing the efficiency of the capital allocation than
private capital flows. However, in low development countries, it might be easier for private capital
to circumvent official capital controls than in high development countries, which is why this result
is to be interpreted with caution.

The coefficient on financial development is positive and significant throughout all specifications.
This is in line with the model predictions. The coefficient is smaller in the high development cluster,
which means that the effect is nonlinear. Trade openness has a positive effect on relative prices,
and so does rule of law, although the coefficient is insignificant in the high development cluster.
The effect of GDP is negative in the low development cluster, but positive in the high development
cluster. Whereas GDP was shown above to induce a convergence of relative prices, this is not true
across groups with different levels of financial development.
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Table 4: Convergence regressions for five-year averages

dependent variable: relprice deviations from cross-country mean
(1) (2) (3) (4)

VARIABLES

fi -0.0181 -0.0175* -0.0272 -0.0245
(0.0062) (0.0056) (0.0123) (0.0177)

fd credit 0.0289 0.0469 0.0384 0.0413**
(0.0416) (0.0257) (0.0140) (0.0087)

open -0.0650** -0.0655** -0.0596
(0.0095) (0.0126) (0.0215)

gdp -0.0256 -0.0177 -0.0328
(0.0367) (0.0427) (0.0520)

rule law 0.0277 0.0348 0.0278
(0.0250) (0.0197) (0.0308)

banking crisis 0.0009
(0.0043)

bcrisis fi 0.0085
(0.0054)

fi ci -0.0112
(0.0757)

fi ci fi 0.0153
(0.0267)

Constant 0.2455*** 0.4844 0.4404 0.5397
(0.0123) (0.2828) (0.3119) (0.3579)

Observations 287 281 281 275
No. of groups 108 106 106 104
R-squared 0.0218 0.0205 0.0259 0.0218
Country FE YES YES YES YES
Year FE NO NO NO NO

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Medium-Run Effects

The cross-sectional convergence and development cluster regressions are replicated for non-
overlapping five-year averages. The panel is thereby reduced to three time periods: 1996-2000,
2001-2005 and 2006-2010. Table 4 replicates Table 2 for five-year averages. The results mostly
confirm those of the regressions with annual data. Lower significance levels can be explained by a
much smaller sample size, whereas the point estimates are of similar magnitude. Thus, the effects
of financial integration on the allocation of capital hold also in the medium-run.

Table 5 conveys largely the same message as Table 3: Focusing on the level effect, integration
leads to a lower relative price in countries with high financial development (column 2), but has no
significant effect for countries with low financial development (column 5). The interaction of de
facto with de jure financial integration again is shown to be significant only for the low development
cluster, where public capital flows may have a more positive effect on the cross-sectoral efficiency
of capital allocation than private capital flows.
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Table 5: Cluster regressions for five-year averages

dependent variable: relprice
(1) (2) (3) (4) (5) (6)

VARIABLES

fi -0.0422 -0.0501 -0.2381** -0.0142 -0.0260*** -0.0112
(0.0193) (0.0248) (0.0484) (0.0053) (0.0019) (0.0093)

fd credit 0.2153 0.3367* 0.3204** 0.0975 0.0552 0.0054
(0.0792) (0.0840) (0.0504) (0.0378) (0.0275) (0.0108)

open 0.2191** 0.2205** 0.3225** 0.0387
(0.0500) (0.0370) (0.0611) (0.1725)

gdp -0.1695** -0.2038** 0.2181** 0.2131*
(0.0330) (0.0275) (0.0252) (0.0667)

rule law 0.1633*** 0.1293*** 0.0441 0.0105
(0.0057) (0.0063) (0.1369) (0.1471)

fi ci -0.1937 0.4875*
(0.0880) (0.1202)

fi ci*fi 0.3570** 0.0223
(0.0746) (0.0315)

Constant 0.8374*** 1.9533*** 2.3054*** 1.0149*** -1.3349** -1.4676*
(0.0368) (0.1542) (0.1347) (0.0171) (0.3034) (0.4157)

Observations 226 220 214 61 61 61
No. of groups 88 86 84 29 29 29
R-squared 0.0231 0.1123 0.2429 0.0400 0.2784 0.3915
Country FE YES YES YES YES YES YES
Year FE NO NO NO NO NO NO

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Discussion of the Results

The empirical results support the model prediction of an international convergence in capital
allocations, evidenced by converging relative prices. They show, however, that this is driven
mainly by a deterioration of the capital allocation in financially highly developed countries rather
than an improvement in lowly developed countries. To give a tentative answer on why this is
the case, consider the sample properties of the clusters. Figure 3 plots the residuals of a fixed
effects regression of the relative price on f d, open, gdp and rule law against financial integration
(corresponding to columns (2) and (6) in Table 3). While in the high financial development cluster,
the correlation between relative price residuals and financial integration is clearly negative, the
dots in the low financial development cluster are very dispersed. Low development countries are a
very heterogeneous group, with some countries behaving as predicted by the model, but others
not. At the same time, this group contains a lot of countries with low levels of financial integration.
When excluding countries with a level of de facto financial integration below 1 (the average in this
cluster is 1.29), or with a level of de jure financial integration below 0.2 (cluster-average 0.42), the
effect turns positive and significant.16 Thus, it could be argued that financial integration needs to
reach a certain level before it starts having a significant effect on relative prices.

In the high-development cluster, the average level of financial integration is higher than in the
low development cluster (2.93 vs. 1.29). A natural question to ask is why these countries are

16Results available from the author upon request.
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Figure 3: Relative price residuals and financial integration
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so affected by capital flows to and from low-development countries when these countries are
less financially integrated. But in fact, the low-development cluster comprises some countries in
which the high-development countries are heavily invested, for example the new European Union
member countries Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Lithuania, Latvia, Poland,
Romania, Slovenia and Slovakia. It also comprises Greece during 1996-2004. All of these countries
have been receiving large capital inflows from the other member countries of the European Union.
For example, 27% of Germany’s outward FDI in 2004, the year of the Eastern Enlargement, was
directed to the new Eastern European member countries (OECD, 2019).17

While low development countries are thus a popular destination of outward FDI from high
development countries, portfolio debt usually flows in the opposite direction. A large literature has
documented that highly developed countries – and in particular those countries that issue reserve
currencies – tend to be net exporters of risky assets (FDI and equity), but net importers of safe
assets (debt), which is in line with the model predictions.18 Figure 4 shows that this is also the case
for the countries considered in this dataset. The cluster of financially highly developed countries
exhibits a positive net position in equity and FDI alongside a negative net position in debt and
reserve assets. The cluster of countries with low financial development has mostly negative net
positions in both assets, but throughout most of the sample period the equity and FDI position
is more negative. Ideally, one would compare not just total external asset positions but bilateral
positions between high- and low-development countries, but data constraints impede this. Still,
the data show that gross positions of high- and low-development countries can be sizable.

Lastly, the findings of this paper conform to evidence provided by case studies. Reis (2013) and
Gopinath et al. (2017) show that capital inflows had negative capital allocation effects in Portugal,
Spain and Italy in the run-up to the financial crisis. They argue that this was due to financial frictions
affecting productive firms more than unproductive firms, such that the firms that were able to
obtain loans were not necessarily the ones with the highest marginal productivity of capital. While

17See Bevan and Estrin (2004) and Medve-Bálint (2014) and further references therein for more systematic evidence.
18This has been documented over a long time period for the US (Gourinchas and Rey, 2007, Lane and Milesi-Ferretti,
2007b) and for Germany and Switzerland (Gourinchas and Rey, 2016). Prasad et al. (2006) and Ju and Wei (2010) discuss
more generally the different structure in external asset holdings for highly and lowly developed countries.
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Figure 4: Net positions in different types of assets relative to GDP
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Note: Net equity and FDI assets comprise portfolio equity and foreign direct investments (assets minus liabilities).
Net debt assets comprise portfolio debt, reserve assets and the other investment category (assets minus liabilities).
All numbers are cluster sums relative to the sum of cluster GDP and are calculated using data from Lane and
Milesi-Ferretti (2007a). Note that the numbers from the two panels do not need to add up to zero, as the dataset
excludes some important investors, in particular offshore financial centers.

these papers argue differently about what triggered the capital inflows, they identify the same link
between financial frictions and capital misallocation. For Eastern Europe, Larrain and Stumpner
(2017) and Varela (2018) highlight positive capital allocation effects of financial integration.

4 Conclusion

This paper presents evidence on how financial integration influences the cross-sectoral allocation
of capital in integrating economies. In a two-sector model of a small economy at different stages of
financial integration, the level of financial development is a key variable. Cross-country capital
flows improve the allocation of capital in financially underdeveloped countries, whereas they
have the opposite effect in developed countries. Financial integration contributes to making the
cross-sectoral capital allocations of integrating economies more similar.

The second part of the paper tests the model predictions empirically. The price of consumption
relative to capital goods serves as a proxy for the cross-sectoral efficiency of capital allocation
in an economy. A panel data analysis of 113 countries over 15 years finds strong evidence that
financial integration leads to a more similar allocation of capital across countries. It also supports
the model prediction that the level of financial development is important for determining whether
the cross-sectoral allocation of capital improves upon integration. However, this works through
a negative allocation effect for countries with high financial development rather than a positive
effect for countries with low financial development.

In focusing on capital allocation efficiency, this paper has looked into one channel through which
financial integration affects the real economy. The motives for and effects of financial integration
are of course more widespread. For example, this analysis has abstracted from income risks. In
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reality, portfolio diversification can serve as an insurance against idiosyncratic income shocks.
Risk hedging is an important motivation particularly for capital flows between highly developed
countries and should bring additional benefits for the integrating economies.
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Appendices

A Autarky Equilibrium

Non-binding solution and threshold for borrowing constraint to become binding

The equilibrium values for the case when the borrowing constraint is slack are
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When the borrowing constraint is weakly binding, this solution is equivalent to the solution for the
binding constraint as laid out in the main text. Thus,

ψ

1 + ψ
=

ψθ + η

1 + ψθ
⇐⇒ θ = 1− η

ψ
− η = 1− 1 + ψ

ψ
η ≡ θ (A.5)

If θ < θ, the borrowing constraint is binding. In that case, return rate equalization does not take
place and pt will be too low compared to the frictionless situation. In order to ensure that θ < 1, it
needs to hold that η < ψ

1+ψ = (1−ε)αβ
αβ+ε . This is also the requirement stated in the main text for that

entrepreneurs want to use external capital in the production.

Proof of Proposition 1

I prove that (2.15) - (2.18) are the model solutions in the case where the borrowing constraint is
binding.

Use (2.6) to replace utility maximising consumption and saving in all equations. Derive optimal
labor allocation across sectors: (2.12) and (2.3) yield Ly

t = β(1−α)
1+β and with (2.11), Lx

t = 1+βα
1+β . (2.14)
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tells how capital is distributed between X- and Y-producing firms, Kx
t = β

1+β wt−1 − Ky
t , and is used

to replace Kx
t . Then, prices and interest rates can be expressed as function only of Ky

t and wt. Let
ϕt ≡ 1+β

β Ky
t . Then,

ry
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When the economy is constrained by financial frictions, the borrowing constraint (2.9), reformulated
as
(

1− θ
ry

t
rx

t

)
ϕt = ηwt−1, is used to derive (2.15) - (2.17). In the case when the borrowing constraint

is slack, return rate equalization between X- and Y-sector instead closes the model.

In both cases, the only time-varying element in the solutions for interest rates and prices are wage
rates. As explained in the main text, the dynamic equation for wages, (2.18), guarantees that the
model has a unique steady state since α ∈ (0, 1). (2.18) is derived as follows:

Combining (2.2) and (2.3) to Ky
t = α wt

ry
t

β
1+β , equilibrium output of sector Y is

Yt = zy
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)α (
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)α β (1− α)
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Using this again in (2.2) in its formulation ry
t = α Yt

Ky
t
, the unique relationship between the two factor

rewards is

(
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t
)α

(wt)
1−α = zy (1− α)
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1− α

)α

(A.9)

Substituting ry
t in (2.15), we can derive (2.18). Thus, for given parameter values α, β, ε, zx, zy, θ and

η, there exists a unique and time-invariant solution to the interest rates given a wage level wt−1.

The equivalent to (2.18) for the non-binding case is

waut = (1− α) (zy)
1

1−α

(
ψ

1 + ψ

) α
1−α

> waut (A.10)

B Financial Integration Equilibrium

Proof of Lemma 2

In the model set-up, it was assumed that both regions are in their respective steady states before
starting to integrate. Thus, rRoW

t and raut
t are time-invariant, and so by (2.21) is rint

t . Hence, by
(2.29), there exists a unique and stable wage level. Since wages are the only dynamic element in the
financial integration equilibrium (2.22) - (2.30), the system has a unique and stable steady state,
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and all variables in the equilibrium can be expressed as functions uniquely of α, β, ε, zx, zy, θRoW , θ

and η.

Proof of Proposition 2

Return rates

By Proposition 1, rx increases in θ whereas re decreases in θ. If θRoW > θ, it must therefore be that
rx−aut < rx−RoW and re−aut > re−RoW . Then, by (2.21), the wedge increases in λ. The opposite holds
if θRoW < θ.

Wages

I prove in the following that wint monotonically increases in λ when θ < θRoW . The proof works in
the opposite direction for θRoW > θ.
Consider two different degrees of financial integration, λ and λ̃, with λ > λ̃. Then,
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Now assume that wint > w̃int. Then,
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Since λ̃ < λ,
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We know that η
1−η < ψ (from the assumption that in both regions, the borrowing constraint holds).

Then,

ψ2θ

1− θ

1− θ − λ
(
θRoW − θ

)
1 + ψ (θ + λ (θRoW − θ))

< ψ
1 + ψ

(
θ + λ̃

(
θRoW − θ

))
1− θ − λ̃ (θRoW − θ)

⇐⇒
1− θ − λ

(
θRoW − θ

)
1− θ︸ ︷︷ ︸
<1

ψθ

1 + ψ (θ + λ (θRoW − θ))︸ ︷︷ ︸
<1

<
1 + ψ

(
θ + λ̃

(
θRoW − θ

))
1− θ − λ̃ (θRoW − θ)︸ ︷︷ ︸

>1

(B.5)

which is a true statement. So from λ > λ̃ follows wint > w̃int. More generally, wint is a monotonically
increasing function of λ.

Note that even when λ = 1, the country’s wage will not fully converge to that of RoW, since it
continues to be a negative function of θ.

Prices

The steady state price in both autarky and integration is described by

p =
1

εzx

(
w

1− ε

)1−ε

(rx)ε (B.6)

The direction of price change that results from opening the economy thus depends on the direction
of change in rx and w, which have been derived above: If θ < θRoW , both rx and w are monotonically
increasing in λ, and so is p. If θ > θRoW , the opposite holds. Note that since wages never fully
equalize between the two regions unless θ = θRoW , prices will not equalize, either.

Steady state capital flows

By (2.30),

Φ =
β

1 + β
wint(1− η)

[
1− 1 + ψθ

1 + ψθ + ψλ (θRoW − θ)

]  ≥ 0 i f θRoW > θ

≤ 0 i f θRoW < θ

Ω =
β

1 + β
wintη

[
1− 1− θ

1− θ − λ (θRoW − θ)

]  ≤ 0 i f θRoW > θ

≥ 0 i f θRoW < θ

Both expressions equal zero only when λ = 0, and are strictly monotone functions of λ. Without
making additional assumptions on the parameter values, it is not possible to determine the direction
of net capital flows. For the extreme case where λ = 1, it follows from (2.30) that

Φ + Ω > 0 ⇔ ψ(1− θRoW)− η(ψ + 1) > 0.

Thus, uphill capital flows are more likely for high values of ψ and low values of θRoW and η.
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Price dynamics under the source principle

Assume the same set-up as in the baseline model, but now entrepreneurs borrow in and under
the conditions of their country of origin. Entrepreneurs in the small open economy thus face
θ ≡ θSOE, and entrepreneurs in RoW θRoW . In a financially integrated world, both entrepreneurial
capital and financial capital can flow freely across borders. This will, for each type of agents
in each region, lead to cross-border return rate equalization: Households of SOE get the same
returns rh−SOE whether investing/lending money in SOE or RoW, households of RoW get rh−RoW

everywhere, entrepreneurs of SOE re−SOE and those of RoW re−RoW . Households are not restricted
in their investment decisions, and therefore rh−RoW = rh−SOE must hold in the financial integration
equilibrium. (The same does not need to be true for entrepreneurs.)

Combine (2.7), (2.8) and (2.9) to

1

ry− f
t

=
θ f

rh− f
t

+
(1− θ f )

re− f
t

where f = SOE, RoW denotes the region of origin. A region f-entrepreneur, whether operating in
SOE or RoW, faces the same θ f and rh− f

t , and gets the same rate of return on entrepreneurial capital
re− f

t , so that the project return ry− f
t must also be the same independently of the region in which the

firm operates.

At the same time, labor mobility within countries and competitive markets imply that all Y-sector
firms operating in one region must earn the same return on capital ry. But then, we can invoke
(A.9) to derive that wages equalize across countries. It follows from (B.6) that prices equalize across
countries.

C Data Appendix

Countries in the Dataset

The countries included in the regressions are: Albania*, Argentina*, Armenia*, Australia, Austria,
Burundi*, Belgium, Benin*, Burkina Faso*, Bangladesh*, Bulgaria*, Bosnia Herzegovina*, Belarus*,
Bolivia*, Brazil*, Bhutan*, Botswana*, Central African Republic*, Canada, Chile, China, Ivory
Coast*, Cameroon*, Columbia*, Comoros*, Cabo Verde*, Czech Republic*, Germany, Denmark,
Dominican Republic*, Ecuador*, Egypt*, Spain, Estonia*, Ethiopia*, Finland, Fiji*, France, Georgia*,
Ghana*, Gambia*, Guinea-Bissau*, Greece*, Guatemala*, Honduras*, Croatia*, Hungary*, Indone-
sia*, India*, Iceland, Italy, Jamaica*, Jordan, Kazakhstan*, Kenya*, Kyrgyz Republic*, Cambodia*,
South Korea, Laos*, Sri Lanka*, Lesotho*, Lithuania*, Latvia*, Morocco*, Moldova*, Madagascar*,
Maldives*, Mexico*, Macedonia*, Mali*, Mongolia*, Mozambique*, Mauritania*, Malawi*, Nam-
ibia*, Niger*, Netherlands, Norway, Nepal*, New Zealand, Pakistan*, Peru*, Poland*, Portugal,
Paraguay*, Romania*, Russia*, Rwanda*, Sudan*, Senegal*, Sierra Leone*, El Salvador*, Serbia*, Sao
Tome and Principe*, Suriname*, Slovakia*, Slovenia*, Sweden, Chad*, Togo*, Tajikistan*, Tunisia,
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Turkey*, Tanzania*, Uganda*, Ukraine*, United States, Venezuela*, Vietnam*, Yemen*, South Africa*,
Zambia*.

An asterisk indicates that a country is part of the low financial development cluster during most of
the sample period.

External dependence across sectors

Table C1: External Dependence and Final Consumption Share

NAICS Consumption
Share
1997-2006

External Dependence

Rajan and Zin-
gales (1998):
1980s

Cetorelli and
Strahan (2006):
1990-2007

311 0.6215 -0.55 0.01
313 0.2603 -0.14 0.06
315 0.8849 -0.24 -0.14
321 0.0206 0.24 0.43
322 0.1103 -0.04 0.19
323 0.0369 -0.37 0.07
324 0.3308 -0.01 0.25
325 0.2943 -0.41 0.14
326 0.1112 -0.11 0.01
327 0.0701 -0.19 0.11
331 0.0073 0.09 0.27
332 0.0282 -0.43 0.07
333 0.0259 -0.33 -0.11
334 0.1157 -0.04 0.09
335 0.2203 -0.24 0.06
336 0.2861 -0.35 -0.10
337 0.3974 -0.32 0.19
339 0.4645 -0.18 -0.03

Correlation with
Cons. Share

-0.3481 -0.4347

Note: The consumption share is private consumption expenditure over total commodity output minus net exports
(U.S. Bureau of Economic Analysis). External dependence is defined as in Rajan and Zingales (1998), reported
for NAICS industries by Haltenhof, Lee, and Stebunovs (2014). In accordance with Rajan and Zingales (1998),
the United States is treated as the benchmark case where, due to high financial development, capital should be
allocated efficiently.

Additional Regression Results

Table C2 reproduces Table 2, but I replace credit market development with a joint measure of
credit and bonds market development. Due to the fact that data on bonds market development is
available only for some, mostly economically developed, countries, the sample is not representative
of the universe of countries anymore. Note that the relative price cross-sectional mean still refers
to the full sample of 113 countries. In these regressions, again, the convergence hypothesis is
strongly supported. The coefficient is slightly higher. fd joint is more significant than fd credit before.
Some of the other coefficients are changed in sign or significance level of the estimates. This is
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Table C2: Convergence regressions with credit and bond market development

dependent variable: relprice deviations from cross-country mean
(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES

fi -0.0211*** -0.0168*** -0.0166*** -0.0192*** -0.0188*** -0.0198*** -0.0238*** -0.0264***
(0.0030) (0.0038) (0.0028) (0.0036) (0.0034) (0.0040) (0.0044) (0.0045)

fd joint 0.1797*** 0.2133*** 0.2174*** 0.2007*** 0.2085*** 0.1993*** 0.1872*** 0.1713***
(0.0507) (0.0394) (0.0347) (0.0318) (0.0290) (0.0323) (0.0290) (0.0302)

open -0.0190 0.0079 -0.0263 0.0058 -0.0313 -0.0007
(0.0494) (0.0449) (0.0474) (0.0447) (0.0523) (0.0465)

gdp -0.1456*** -0.1943*** -0.1356*** -0.1894*** -0.1513*** -0.1772***
(0.0391) (0.0282) (0.0367) (0.0256) (0.0466) (0.0343)

rule law 0.1064** 0.1092** 0.1103** 0.1108** 0.0973** 0.0963**
(0.0377) (0.0402) (0.0401) (0.0441) (0.0387) (0.0409)

bcrisis 0.0062 0.0021
(0.0166) (0.0180)

bcrisis*fi 0.0027 0.0007
(0.0038) (0.0033)

fi ci 0.0081 0.0067
(0.0325) (0.0343)

fi ci*fi 0.0151*** 0.0175***
(0.0047) (0.0035)

Constant 0.1237*** 0.1076*** 1.4063*** 1.8861*** 1.3197*** 1.8514*** 1.4695*** 1.7241***
(0.0320) (0.0171) (0.3509) (0.2331) (0.3321) (0.2138) (0.4055) (0.2840)

Observations 467 467 436 436 436 436 436 436
No. of groups 34 34 34 34 34 34 34 34
R-squared 0.0807 0.1816 0.1457 0.2317 0.1504 0.2319 0.1578 0.2457
Country FE YES YES YES YES YES YES YES YES
Year FE NO YES NO YES NO YES NO YES

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

however due to the different sample composition rather than the different specification of financial
development: They are reproduced when using the same sample, but the previous definition of
financial development as credit market development. It seems that in richer countries, economic
development has a converging effect, whereas rule of law has a diverging effect. Countries with
open capital accounts exhibit less of a convergence effect. The underlying reasons for these findings,
though certainly interesting, are beyond the scope of this paper.
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