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Abstract

We develop a tractable multi-country overlapping-generations model and show
that cross-country differences in financial development explain three recent empirical
patterns of international capital flows. Domestic financial frictions in our model
distort interest rates and aggregate output in the less financially developed countries.
International capital flows help ameliorate the two distortions.

International capital mobility affects aggregate output in each country directly
through affecting the size of domestic investment. In the meantime, it also affects
aggregate output indirectly through affecting the size of domestic savings and the
composition of domestic investment. Under certain conditions, the indirect effects
may dominate the direct effects so that, despite “uphill” net capital flows, full capital
mobility may raise output in the poor country as well as raise world output. Our
results complement conventional neoclassical models by identifying the impacts of

capital mobility on domestic savings and the composition of domestic investment.
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1 Introduction

This paper analyzes the implications of the recent empirical patterns of international
capital flows for aggregate output at the country and the world level. According to
conventional neoclassical theory, capital should flow “downhill” from rich countries, where
its marginal product is low, to poor countries, where its marginal product is high. As a
result, international capital mobility improves the allocation of capital and increases world
output. Recent empirical observations, however, suggest that net capital flows are “uphill”
from poor to rich countries (Lane and Milesi-Ferretti, 2001, 2007a,b; Prasad, Rajan, and
Subramanian, 2006, 2007). Furthermore, there are large differences between gross and net
capital flows. More specifically, financial capital tends to flow from poor to rich countries,
while foreign direct investment (FDI, hereafter) flows in the opposite direction (Ju and
Wei, 2010). Finally, although it has had a negative net international investment position
since 1986, the U.S. has continued to receive positive net investment income (Gourinchas
and Rey, 2007; Hausmann and Sturzenegger, 2007; Higgins, Klitgaard, and Tille, 2007).
There is now a considerable literature offering explanations for these observations.
This literature focuses on international differences in financial market development or
in the severity of financial market imperfections, which distort the returns on financial
capital and FDI away from their social returns (Antras and Caballero, 2009; Antras, Desai,
and Foley, 2009; Aoki, Benigno, and Kiyotaki, 2009; Caballero, Farhi, and Gourinchas,
2008; Mendoza, Quadrini, and Rios-Rull, 2009; Smith and Valderrama, 2008). Ju and Wei
(2008, 2010) show that such differences can explain two-way flows of financial capital and
FDI and why net capital flows are “uphill”, although the social return on capital is higher
in poor countries.! While this literature does not commonly address the implications of
international capital mobility for aggregate output, it seems intuitively plausible that, due
to declining marginal productivity, “uphill” capital lows make the poor countries and the
world economy poorer. Matsuyama (2004) and von Hagen and Zhang (2010) show that
this may indeed be the case. The policy implications seem to be clear: The world would
be better off without international capital movements between rich and poor countries.
In this paper, we develop a model of international capital flows addressing their im-
plications explicitly and more generally than the literature has done so far. Our main
contribution is to show that international capital mobility can increase output globally
and in the poor countries, even if gross capital flows go in both directions and net capital
flows are “uphill”, and to identify the conditions under which this will be the case. There

are two reasons for this. The first is that credit market imperfections depress the return

! Another strand of research focuses on the risk-sharing investors can achieve by diversifying their
portfolios globally (Devereux and Sutherland, 2009; Tille and van Wincoop, 2008, 2010). These models

fail to distinguish between financial capital flows and FDI flows.



on and, therefore, the level of savings. Allowing for international capital mobility provides
domestic households with better returns on their savings. As a result, the level of savings
increases and the amount of credit available to finance domestic investment with it. This
is reminiscent of the financial-repression literature (Beim and Calomiris, 2001; McKin-
non, 1973). The second reason is that financial frictions distort the allocation of capital
across different sectors within a country. This is in line with Barlevy (2003); Hsieh and
Klenow (2009); Jeong and Townsend (2007); Levine (1997); Midrigan and Xu (2009) who
show that financial frictions bias investment decisions in the direction of less productive
projects. International capital flows can generate output gains by triggering a reallocation
of investment towards more productive sectors. In this regard, our analysis is reminiscent
of the recent trade literature (Melitz, 2003) arguing that international trade leads to the
reallocation of market shares from less to more productive firms.

The remainder of paper is organized as follows. Section 2 sets up the model under
international financial autarky (IFA) and shows how financial frictions distort interest
rates and aggregate output. Section 3 shows the patterns of international capital flows
and analyzes the implications on aggregate output. Section 4 addresses the output impli-
cations of partial capital mobility where FDI is restricted. Section 5 concludes and the

appendix collects relevant proofs.

2 The Model under International Financial Autarky

2.1 The Model Setting

The world economy consists of N > 2 countries, which are fundamentally identical except
in the level of financial development as specified later. In the following, variables in
country i € {1,2,..., N} are denoted with the superscript i. There is a tradable final
good, which is taken as the numeraire, and there are two types of nontradable intermediate
goods, A and B. The price of the intermediate good k € {A, B} in period ¢ is denoted by
vzk In this section, we assume that international capital flows are not allowed.
Individuals live for two periods and there is no population growth. In each country,
the size of each generation is normalized to one. Each generation consists of two types of
agents, entrepreneurs and households, of mass n and 1 — 7, respectively, who only differ

in their production opportunities.? Individuals are endowed with one unit of labor when

2Matsuyama (2004) assumes that individuals are identical ex ante. Due to credit rationing, a fraction
of individuals randomly become entrepreneurs ex post and this fraction is endogenously determined. As
shown in von Hagen and Zhang (2010), such an assumption is essential for the symmetry-breaking prop-
erty of financial globalization, but FDI cannot be addressed. In order to analyze the joint determination
of financial capital and FDI flows, we follow the assumption of Antras and Caballero (2009) by assuming

that entrepreneurs account for a fixed fraction of population.



young and ¢ > 0 units of labor when old, which they supply inelastically to aggregate
production. Thus, aggregate labor supply is L = 1 + € in each period.

Young individuals can produce intermediate goods using final goods as the only input.
The production takes one period to complete. The rate of transformation from final to
intermediate goods is constant and normalized to one in both sectors. Thus, the price of
intermediate good k in period t+1, vzfl, equals the gross rate of return on the investment
of a unit of the final good made in sector k£ and period t. Entrepreneurs can produce both
intermediate goods, while households can produce only intermediate good A.

Final goods are produced instantaneously using the amounts MZ 4 and Mtl B of inter-
mediate goods and labor L; in a Cobb-Douglas technology. All inputs are rewarded with

their respective marginal products. To summarize,

(Mi*A>1_'Y < z,B)'Y o
' i t L 11—«
Yi = ! 7 ( ) ,where a € (0,1), v € (0,1], (1)

o l—«

Wil = (1= )Yy oMy = (1—y)aYy,  opPMjP =qaY]. (2)

Y, and w! denote the aggregate output of final goods and the wage rate, respectively. «
denotes the joint factor share of the intermediate goods and ~ denotes the relative factor

share of intermediate good B. There is no uncertainty in the economy.
Assumption 1. 7 € (0,7).

Assumption 1 ensures that aggregate entrepreneurial net worth is smaller than the
socially efficient investment size in sector B; therefore, entrepreneurs wish to borrow from
households. In equilibrium, entrepreneurs only produce intermediate good B.

Individuals have log-linear preferences over consumption in the two periods of life,
Uf’j =(1-p)In c;Jt + B1n cf;ﬁﬂ, (3)

where czy]t and czjt 41 denote individual j’s consumption when young and old, respectively;
j € {e,h} denotes entrepreneurs or households, and 5 € (0,1] is the relative weight of
utility from consumption when old.

A household born in period ¢ receives a labor income w!, consumes czjﬁ, and saves
st = wl — c;’z when young. It saves by investing Z;h units of final goods in its own
production of intermediate good A and by lending d; units of final goods to entrepreneurs
at the gross loan rate Rj. In period ¢ + 1, it receives a labor income, ewj,, the return
on its own production, viflii’h, and the return on its loan to entrepreneurs, Rid:. The

household’s no-arbitrage condition is

Ri = szl' (4)



In period ¢ + 1, the household consumes its total wealth cf;t L =i 4+ Ridi + ewi =

i,h
ot+l _

Ris! +ewt 41 before exiting from the economy. Its lifetime budget constraint is cy . hy

W' where Wi = wi + Ewt“ denotes the present value of its lifetime wealth. leen the

log-linear utlhty function (3), the household’s optimal consumption-savings choices are

A — (1= B)Wh and &t = RIpWET, (5)
; - ew’

5 = — ¢l = B — (1 - )=t (6)
t

An entrepreneur born in period ¢ receives a labor income w!, consumes c"¢ and invests

Y, tv
i, units of final goods in the product1on of intermediate good B. His investment is financed

with his own savings, n} = wi—c.’, and loans from households, z! = iy —n!. Subsequently,

yt7
we call n! the entrepreneur’s equity. In period ¢ + 1, he receives the project revenue

B e . 4 . ie -
v/t and a labor income ewy, ;. After repaying the debt, he consumes the rest, ¢y, =

B -ie i i i I
vty — Rz + ew;yq, before exiting from the economy.
Due to credit market frictions, the entrepreneur can borrow only up to a fraction of

his future project revenues,
i 0 i/ 1,e 7 i 4,B e
Rizp = Ry(i7" — ny) < 0'vpqiy”. (7)

Following Matsuyama (2004, 2007), we use 6 € [0, 1] as a measure of financial development
or the severity of credit market imperfections in country ¢. It captures a wide range of
institutional factors and is higher in countries with more sophisticated financial and legal
systems, better creditor protection, and more liquid asset market, etc. Countries are
ranked in terms of the level of financial development and there exists at least one country

with a level of financial development lower than another country.
Assumption 2. Vi€ {1,2,.., N=1},0< 0" <0 <1, and, T s.t. 0 <O <0 <1.
Define the equity rate as the rate of return to an entrepreneur’s equity,

B .ie i
i _ Uit Riz| i, N2 i
Iy = t+1tni 2 _Utﬁ+(vt+1 R)(At_1>ZRtv (8)
t

where \! = i’i:
entrepreneur borrows the amount (A: — 1) in period ¢. In period ¢ + 1, the entrepreneur
receives the net return from his leveraged investment, (vziﬁ — R)(X! — 1) in addition
to the marginal product of his equity, vzfl. In equilibrium, the equity rate should be
no less than the loan rate; otherwise, the entrepreneur would rather lend than borrow.
Inequality (8) thus marks the participation constraint for the entrepreneur. If R! < v, fl,

the entrepreneur borrows to the limit defined by (7); after repaying the debt in period t+1,



B
(1- G)fuerlzzE (1— 6)vt+1 i i,B
If R = o5,
nt oy t+1
1—
RL

the entrepreneur does not borrow to the limit; after repaying the debt in period ¢+ 1, he

gets vp5ny® and the equity rate is T = v)5.

he gets (1 — 0%)vp i and the equity rate is T} =

’Le

The entrepreneur’s lifetime budget constraint is c,% + °Iff L = W), where W)° =

wi + © “’1 denotes the present value of his lifetime wealth. Given the log-linear utility

functlon (3), the entrepreneur’s optimal consumption-savings choices are,

o = (1—B)W* and ¢, = [iW,", 9)
, €W’

np = wj — ¢y = fw; — (1 - B) =+ (10)
t

Aggregate output of intermediate goods A and B in period t + 1 is
1,A
My =(1- 77) i and Mt+1 = mt . (11)
Credit and the final goods market clearing require

(1—n)di =nzi, = (1—n)(si—iy") =n@E" —nl), (12)
Ci+1I =Y, (13)

where Cf = n(c)S +cb5) + (L —n)(c)h + &) and I = nip® + (1 — n)iy" denote aggregate

consumption and aggregate investment in country ¢ and period .

Definition 1. Given the level of financial development 0%, a market equilibrium in coun-
tryi e {1,2,...N} under IFA is a set of allocations of households, {ii" ,st, lylz, ot} en-
trepreneurs, {iv°, nl, ¢ e Ot} and aggregate variables, {Y}, M’A M?P , W, Ut LUy ,Ri, I},
satisfying equations (1)-(2), (4)-(12),

For notational convenience, we define some auxiliary parameters, p = %=

Q=21 +m),0=1-2 A=1-75L, B =145
Accordmg to equations (6) and (10), iff e > 0 and 5 < 1, 1nd1vidua1 savings are interest

oni . . _ .
elastic, 3 Rt, > (0 and 87135 > 0, and, by definition, m > 0; the interest elasticities of savings,
t
Olnsi 1 dlnni 1 oy . .
SR = Um 5 and Wl = o are positively (negatively) correlated with
o, T i AP

e (8) and so is m. Iff either ¢ = 0 or § = 1, individual savings are interest inelastic and
m = 0. In this sense, m is positively correlated with the interest elasticities of savings
through the factor of (1 — B)e. As shown below, if #° > 0, the borrowing constraint is
slack and Q is equal to the steady-state social rate of return; if §° € [0, ), the borrowing

DA’ oB!
907 = 0> 907 -

constraint is str1ctly binding with 0 < A’ < 1 < B and
— ”t+1MZ+1+”t+1MtZ+Bl
Il
denote the somal rate of return to aggregate investment. Given the Cobb- Douglas aggre-
i, A

gate production function, it is trivial to prove that ¥} = # Let ¢! = @ denote
1

Let ! = o s denote the relative intermediate goods price and let Wi =




the relative loan rate. Using the household no-arbitrage condition (4), we can show that

the relative intermediate goods price and the relative loan rate are positively related,

P =1—7(1—xi4) (14)

As shown below, the relative intermediate goods price and the relative loan rate reflect

two different aspects of the distortions caused by the financial frictions. Finally, we define
(Xi.H)’Y
v 6-6r"
1+m 1—n

the indicator of production efficiency Al =

2.2 Equilibrium under Financial Autarky

In period t + 1, aggregate revenue of intermediate goods UiflMti;Al + v,f’fl ijﬁ = pLw}_, is
distributed to households and entrepreneurs as the return to their savings, (1 —n)siR! +
nnil'y = pLwj, ;. Using equations (6) and (10) to substitute away s; and nj, we get

)

. . w
(1—n)R} + L}, = :;1 Q. (15)
t

Let X!, denote the steady-state value of variable X} under IFA. If the borrowing con-

straints are binding, the model solutions are as follows,

By m(l— A) (B —1)
s - - 16
t m+1[ (m+ A)(m+ Bi) |’ (16)
i % B —1
o wz‘Q(”mH)’ (17)
Wi (] 1= A
m=o(1- 177, (18)
, W m(l _ Ai)(Bi . 1)
\I;z — t+'1 1 i )
o Q{ +(m+1)(n~L+,ztzzs‘z) : (19)
i i 1 - AYB
e = 1= (20)
i i 1(1 = ANB
Xt+1 = XirAa = 1 — ;%, (21)
i i Xira)
A= Aipa = 151% (22)
1+m 1—n
: Ao\
“n = ( IQFA“);) ’ (23)
OlnAyp, B —D+B(1-A)T-DoA  m1-A) 9B (24)
00" XppaB A m)(AT+m) 00" Xipa (BT +m)? 00"

The relative price of intermediate goods, xi,,, the relative loan rate, ¢}, and the efficiency

indicator A} are all time-invariant. Aggregate output is proportional to the wage rate,

i (4ew!
Y; - (1—o<)t'

Thus, the model dynamics can be characterized by the dynamics of wages.
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In view of equation (23) and with « € (0, 1), it is straightforward to show that there is a

unique and stable steady state with the wage at w'p, = (AZ’QF“) .

Lemma 1 summarizes the unconstrained case where the borrowing constraint is slack.

Lemma 1. For 6 € [0,1], the borrowing constraints are slack and there exists a unique
and stable non-zero steady state in country i with the wage at Wiy, = Q°.

The private and social rates of return coincide, Rl = T = Wi = vy = opl = %Q,
t

and the relative loan rate is Vi, = 1. In the steady state, Rip, = Tipy = Wi, = Q.

Aggregate investment ﬁfﬂ 1s allocated in the two sectors, proportional to their respec-
tive factor shares, Mfﬁ =(1- 7)% and ijrBl = 7%. The relative intermediate goods

price and the efficiency indicator are Xip, = Nipy = 1.

If the borrowing constraints are binding, the depressed demand for credit keeps the
loan rate lower than the social rate of return. Entrepreneurs benefit from the inefficiently
low loan rate in the sense that the equity rate is higher than the social rate of return,
i.e., Rl < Wi < T% Thus, financial frictions distort the interest rates, and this affects the
income distribution between households and entrepreneurs.

Furthermore, if either m > 0 or v < 1, the binding borrowing constraints keep the
efficiency indicator A%, < 1, so that output is less than the efficient level.> This output
distortion results from two different effects, one operating through the composition of
investment and the other through the level of savings.

The Investment Composition Effect

In order to highlight this effect, we assume, first, that savings are interest inelastic
(m = 0), and, second, that both intermediate goods are used in aggregate production
(v < 1). If the borrowing constraint is binding, the entrepreneurs’ borrowing and, there-
fore, their investment in sector B are inefficiently low, while investment in sector A is
inefficiently high. This distortion in the composition of investment reduces production
efficiency so that output is lower than in the unconstrained case. A rise in € raises the
entrepreneurs’ borrowing capacity and increases their investment in sector B, which im-
proves production efficiency. According to equation (24), 8/\;% > 0, and A%, reaches
its maximum of one, when the borrowing constraint is weakly binding at 6 = §. The
distortion in the composition of investment can be measured by the relative intermediate
goods price. According to equation (21), this relative price also rises in #° and reaches its
maximum of one, for # = §. Thus, the higher the relative intermediate goods price, the
smaller the output distortion.

The Savings Effect

3With m = 0 and y = 1, savings are interest inelastic and only intermediate good B is used in aggregate

production. Thus, financial frictions only distort interest rates, while aggregate output is efficient.



In order to highlight this effect, we assume, first, that savings are interest elastic
(m > 0), and, second, that only intermediate good B is used in aggregate production
(v = 1). If the borrowing constraint is binding, the loan rate is below and the equity
rate is above the social rate of return, so that households save less and entrepreneurs save
more than the efficient level. Overall, aggregate savings are inefficiently low and so are
aggregate investment. This distortion in aggregate savings keeps output lower than in
the unconstrained case. A rise in #° raises the entrepreneurs’ borrowing capacity, which
pushes up the loan rate and pushes down the equity rate in equilibrium. Overall, aggregate
savings rise, which raises aggregate investment and output. According to equation (24),
M(;’% > 0, and A%, reaches its maximum of one, when the borrowing constraint is weakly
binding at 6 = #. The distortion in aggregate savings can be measured by the relative
loan rate, which rises in #’, according to equation (20), and reaches its maximum of one,
for ' = . Thus, the higher the relative loan rate, the smaller the output distortion.

Proposition 1 summarizes the case where the borrowing constraints are binding.

Proposition 1. For ' € [0,0), the borrowing constraints are binding and there exists a

unique and stable non-zero steady state in country i with the wage at Wiy, = (A}S*‘

There is a wedge between the private and social rates of return, R < Wi < T'i. In
the steady state, the loan rate rises and the equity rate falls in the level of financial
development.

If either m > 0 or v < 1, aggregate output is below the efficient level and rises in the
level of financial development. In that case, the relative intermediate goods price and the

relative loan rate reflect the output distortion.

3 Full Capital Mobility

Under full capital mobility, individuals are allowed to lend and make direct investments
globally. Without loss of generality, we assume 6 € [0, §] so that the borrowing constraints
are binding in all countries. All countries are initially in the steady state under IFA before
capital mobility is introduced at period ¢ = 0.

Let ®! and Q! denote the aggregate outflows of financial capital and FDI from country
1 in period t, respectively, with negative values indicating capital inflows. With capital
mobility, net credit supply in country i is (1—n)(si—ii*)— ¢, and aggregate equity capital
invested in country 7 is nn!—Q:. Assuming that entrepreneurs borrow in the country where
they invest in the production of intermediate goods, FDI flows raise aggregate credit
demand in the host country and reduce it in the source country. With these changes, the
analysis in section 2 carries through due to the linearity of intermediate goods production

and the borrowing constraints. Financial capital flows equalize loan rates and FDI flows



equalize equity rates in all countries. Credit and equity markets clear in each country as

well at the world level. To summarize,

Y oj=>"0i=0, R=R;, Ti=I7
(L —n)(s; —ig™) = (N = 1) (g} — Q) + @), M = Ni(nni — Q).

The remaining conditions for market equilibrium are same as under TFA.
At the world level, aggregate revenue of intermediate goods in period t+1 is distributed

to households and entrepreneurs as the return to their savings,

N N N
* i * i 1,A i B
(1 —n)k; Z sy + by Znt = Z Ut+1Mt+1 + Ut+1Mt+1 =pL Zthrl
i=1 i=1

=1 =1

Using equations (6) and (10) to substitute away s! and n}, we get

(I —n)R; +nl'; = Y1 Q, where wy = Z’ 1% (25)
wy’ N
Let Xpcar denote the steady-state value of variable X under full capital mobility.
Define @i, = FISA =1+ H_mTZ and Zio, = = o (Xl’?f’;ifxzf)i*‘)wf‘;‘g . The model
FCM IFA (177])@11FA
solutions under full capital mobility are,
) w ) )
I = tzl ( 1FA— ZJZVCM) ) (26)
Wi
. w¥ . n .
Ry = 2 ( Ripy+ ——Z; 27
A 1Frat T poEOM | (27)
, , 16
Xt+1 = XFem = (=0 Rrcn T JRrou +0', (28)
FCM
Vpen =1—7(1 - XFCM) (29)
‘ 4 wi | R
(DZ — 1 o 7 1 o t‘fjl IFA 30
= (- |1 - e Faea], (30)
4 wi, T
O — 1— t+1 - IFA 31
=i 1 - etieal (31)
. 4 . Wi I R
O Pl — i1 tfl IFA 1 — IFA 2
: 1-0HRry 17 1
= |40 —)P. 33
ot = |5 0| (33

Lemma 2. Under full capital mobility, the relative intermediate goods price and the rel-

atiwe loan rate are time-invariant. There exists a unique and stable steady state.
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3.1 Steady-State Patterns of Capital Flows

In the steady state under full capital mobility, the interest rates and capital flows are,

F%CM - FZ}FA - zifcz\/u (34)
i i Ui i
Fem = pa t EZFC’Ma (35)
roar = (1= n)Bwren (1 e ) = MBWren s (36)
' FCM - ftrem
%CM = UﬁW%CM <1 - F*IFA ) = _nﬁwliﬁ’CMl—xfﬂv (37)
FCM FCM
‘ . , . T — R
Prom T Qpoy = nﬁw}?CMZJZPCM( FSM " FOM)' (38)
Do Brom

Proposition 2. In the steady state under full capital mobility, there exists a threshold

value of the country index N such that the world interest rates are Ryon € (R}VF A Rﬁvﬁj]

and U'yop € [Fﬁvpﬁ,lﬂﬁypA). In country i € {1,2,...,N}, the relative intermediate goods
price and the relative loan rate are higher than under financial autarky, Xecy > Xipa
and Yoy > Wipa, the gross and net capital flows are ®hpyy > 0> Qbon, and hpyy +
Qbcyr > 0; the opposite applies for country i € {]\7 + 1,N +2,..,N}. The relative
intermediate goods price and the relative loan rate increase in the level of financial de-
velopment, i.e., X'don > Xecar and Wity > Whoy, for 0771 > 0. Gross international

- - i * i o
investment returns sum up to zero in each country, vy Rron + Yronl Foar = 0.

Countries i = N + 1, N + 2, ..., N, which have relatively high levels of financial de-
velopment, import financial capital, export FDI, and receive net capital inflows. Since
the rate of return on their foreign assets (FDI outflows) exceed the interest rate paid for
their foreign liabilities (financial capital inflows), Iy, > Ricpys they receive positive
net international investment incomes, ®%cy,(Ricn — 1) + Qecnr (Tioar — 1) > 0, despite
their negative international investment positions, ®%qy; + Qpens < 0. Thus, our model

results are compatible with the three empirical evidences noted above.

3.2 Steady-State Levels of Output

We now turn to the implications of full capital mobility for steady-state output of final
goods at the country and the global level. Output in each country may be affected through
three different ways. The first is the familiar effect of the international reallocation of
investment and we call it the investment reallocation effect. The second and third are
the investment composition effect and the savings effect explained in section 2.2. To
simplify the exposition and without loss of generality, we categorize all countries into

two groups. Group S consists of the less financially developed countries indexed with

11



s €{1,2,.., N }, and group N of the more financially developed countries indexed with
n e {]\7 + 1, N + 2,..., N}, where N is defined in Proposition 2.

The Investment Reallocation Effect

Suppose that savings are interest inelastic (m = 0) and that only intermediate good
B is used in aggregate production (v = 1). Under IFA, output is efficient in the steady

state at Yz, = 2~ and identical for all countries, according to Lemma 1. Under full

1—a
capital mobility, net capital flows from country group S to country group N raise (reduce)
aggregate investment in group N (S), according to Proposition 2. Thus, steady-state
output of final goods rises (falls) in group N (S). In the meantime, since the production
function of final goods is concave with intermediate good B at the country level, the
cross-country reallocation of investment widens cross-country output gap, which reduces
world output. The size of the investment reallocation effect depends on net capital flows.

If v <1 and (or) m > 0, full capital mobility also affects output at the country and
the global level indirectly through the investment composition effect and (or) the savings
effect, besides directly through the investment reallocation effect. Proposition 3 provides

the sufficient conditions for the net effect on output.

Proposition 3. Define N = [77((1;%) ((9i — M) — mQ} (0 — 0°) as a function of 6°.
In the case of m > 0 and v < 1, full capital mobility raises steady-state output in the
countries in group N with 0™ satisfying N™ > 0 and in the countries in group S with 0°
satisfying N < 0.

For countries in group N with 0™ = 0, full capital mobility raises steady-state output,
Yica > Yipa; there exists a threshold value 05 such that, for countries in group S with

0° €0, és), full capital mobility raises steady-state output, Y > Yipa-

In the following, we elaborate on the output implications of full capital mobility in
the presence of the investment composition effect and the savings effect, respectively.

The Investment Composition Effect

As in subsection 2.2, we assume m = 0 and v < 1 in order to highlight this effect.
Consider a country in group S. According to Proposition 2, both financial capital outflows
and FDI inflows raise the loan rate. Thus, households reduce investment in sector A and
lend more to entrepreneurs, which improves the composition of investment, reflected by
the rise in the relative intermediate goods price. Steady-state output tends to rise. The
opposite happens to countries in group N. The size of the investment composition effect
depends on gross capital flows.

For both groups of countries, output is affected in opposite ways through the invest-
ment composition effect and the investment reallocation effect. Lemma 3 summarizes the

net effect on output at the country level.
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Lemma 3. In the case of m = 0 and v < 1, the positive investment reallocation effect
dominates the negative investment composition effect for all countries in group N so
that full capital mobility strictly raises steady-state output, Yoy, > Yipa. For countries
i group S, there exists a threshold wvalue é}gc such that, if 0° € [O,é}gc), the positive
investment composition effect dominates the negative investment reallocation effect so

that full capital mobility strictly raises steady-state output, Yo, > Yipa-

For a country in group S with 6° < é}qc, the initial output distortion is sufficiently
severe. Under full capital mobility, two-way capital flows imply that gross flows are
much larger than net flows. Thus, the positive investment composition effect dominates
the negative investment reallocation effect so that steady-state output rises. In general,
the overall impact of full capital mobility on steady-state world output depend on the
distribution of the levels of financial development across countries. For example, if the
levels of financial development in all countries in group S are below éfc, full capital
mobility raises steady-state world output, given that the net output effects are strictly
positive for all countries in group N.

The Savings Effect

As in subsection 2.2, we assume m > 0 and v = 1 in order to highlight this effect.
Consider a country in group S. According to Proposition 2, due to financial capital out-
flows and FDI inflows, the loan rate rises and the equity rate falls, which raises household
savings and reduces entrepreneurs’ savings. Overall, aggregate savings (1 —n)si+nn! rise,
which tends to raise domestic investment, I} = (1 —n)s!+nni — (O +Q?), reflected by the
rise in the relative loan rate. Steady-state output tends to rise. The opposite happens to
countries in group N. The size of the savings effect depends on gross capital flows.

Once again, for both groups of countries, output is affected in opposite ways through
the savings effect and the investment reallocation effect. Lemma 4 summarizes the net

effect on output at the country level.

Lemma 4. In the case of m > 0 andy =1, ifn € (0,0.5), define k = e G U

2 2
and there are three scenarios:

1. for m € (0,1), full capital mobility raises steady-state output in the countries in
group S with 6° € (0,k), Yicy > Yira, and in the countries in group N with
0" € (H,e), YI?C’M > YY;T'A;’

2. form € (1, ﬁ), full capital mo_bility raises steady-state output in the countries
in group S with 6° € (0,k) U (1 —k,0), Yoy > Yipa, and in the countries in group
N with 0" € (k,1 — k), Yicun > Yieas

3. form > —=— full capital mobility raises steady-state output in the countries in
f WarEstRL [ cap y Y p
group S with 0° € (0,0), Yoy > Yira-

13



If n € (0.5,1), there are two scenarios:

1. for m € (0,1), full capital mobility raises steady-state output in the countries in
group S with 6° € (0,k), Yicy > Yira, and in the countries in group N with

" € (576)7 YI?CM > Iy%‘A;

2. form > 1, full capital mobility raises steady-state output in the countries in group
S with 0% € (0,0), Yion > Yiea-

As before, the overall effect of full capital mobility on steady-state world output de-
pends critically on the difference between the levels of financial development in the two
groups of countries. The larger that difference, the more likely it is that output effects
are positive in the group of the less financially developed countries and at the world level.

Three Effects Combined

Finally, we consider the case of m > 0 and v < 1 where both the investment compo-
sition effect and the savings effect are at work together with the investment reallocation

effect. Lemma 5 summarizes the net impact on output at the country level.

Lemma 5. In the case of m > 0 andy < 1, for every pair of 0N < 6 and 0% < 0N such that
ON(1—0N) > 09(1—0%), there exists a non-empty set of values for m such that full capital
mobility raises steady-state output in the countries in group N with 0"(1—0") > 0N (1—0")

and in the countries in group S with 0° < 6.

The intuition behind Lemma 5 is that, if the difference in the level of financial de-
velopment is large between group S and N, capital flows may raise global output. Since
proposition 3 gives only a sufficient condition, more scenarios may be derived such that
full capital mobility raises global output, which, however, are more complicated. We

discuss some scenarios in a numerical example in subsection 3.4.

3.3 Welfare Effects of International Capital Flows

As shown above, international capital flows affect wages and rates of return in all countries.
Since the wage and rate-of-return effects can go in opposite directions, international capital
flows change the distribution of income between households and entrepreneurs, within the
same generation as well as among generations, at the national level as well as between
countries. This complicates the analysis of their welfare effects.* Nevertheless, full capital
mobility may raise global output in the presence of domestic financial frictions as shown

above. In that case, it is feasible to develop an international transfer scheme which assures

4In von Hagen and Zhang (2010) show that, in a model setting only with the investment reallocation
effect, full capital mobility reduce welfare at the global level by changing the distribution of income and

consumption across countries and among generations.
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that no individual is worse off under full capital mobility than under IFA. In this sense,

if international capital flows raise global output, they may also raise global welfare.

3.4 A Numerical Example

In this section, we show numerically the output implications of full capital mobility in a
two-country version of our model economy. The world economy consists of country N with
6N = and country S with % € [0,6). In the benchmark case, we set the population share
of entrepreneurs at n = 10%, the share of labor income in aggregate output, 1 —a = 64%,
and the share of utility from consumption when old at g = 0.4.

The Investment Composition Effect

We first shut down the savings effect by assuming that individuals do not have labor
endowment when old, ¢ = 0, and hence, m = 0. Let the two intermediate goods have

equal factor shares in aggregate production, v = 0.5, and hence, § = 1 — g =0.8.
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Figure 1: Steady-State Output Patterns only with the Investment Composition Effect

The left panels of figure 1 compare steady-state output under full capital mobility
versus under IFA at the country and the global level. The horizontal axes denote 6° €
[0,0) and the vertical axes denote the percentage differences under two scenarios. The
upper-left panel shows that output rises strictly in country N and output rises in country
S if 6% is below a threshold value, confirming the results in Lemma 3. Since the output

gains in country N exceed the losses in country S with larger values of #°, full capital
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mobility strictly raises world output as shown in the bottom-left panel.

In the case of v = 1, the size of sector A, 1 — v, shrinks to zero, so that financial
frictions do not distort output under IFA. Thus, there is no investment composition effect
under full capital mobility and steady-state world output is strictly lower than under
IFA, due to the investment reallocation effect. This suggests that the potential for world
output gains depends on the relative size of two sectors. To illustrate that intuition, we
set v = 0.75 and keep other parameter values unchanged. The right panels of figure 1
show the percentage differences of steady-state output under two scenarios. The output
patterns at the country level are qualitatively similar as in the case of v = 0.5. However,
for intermediate values of #°, the output decline in country S exceeds the output rise in

country N so that world output is lower than under IFA.
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Figure 2: Threshold Values under Full Capital Mobility

The left panel of figure 2 shows the relationship between ~, and the threshold values
for world output gains, 65 which is illustrated in the bottom-right panel of figure 1. Here,
the vertical axis denotes #° € [0, 1], while the horizontal axis denotes v € [0,1]. Curve
PQ represents the threshold value § = 1 — g as a function of v. We focus on the case of
0 < 6% <OV =4, ie., the region below curve PQ. Curve PK shows the threshold value
65 as a function of ~. The region between curve PK and the right boundary is defined
as region A, where world output is smaller, while the region between curve PK, PQ, and
the horizontal axis is defined as region B, where world output is larger than under IFA.

Intuitively, if #° close to 8V, on the one hand, the output distortion in country S is
small under IFA and so is the investment composition effect under full capital mobility; on
the other hand, the cross-country interest rate differentials are small under IFA and so are
net capital flows as well as the investment reallocation effect under full capital mobility.

Overall, the investment composition effect still dominates the investment reallocation
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effect so that world output is higher. By the similar logic, if ° close to 0, although the
cross-country interest rate differentials are large under IFA and so are net capital flows as
well as the investment reallocation effect, the output distortion in country S is also large
under IFA and so is the investment composition effect under full capital mobility. Overall,
world output may still be higher. The key factor here is the output distortion under IFA
which depends critically on . For v converges to one, the investment composition effect
declines gradually and it is more likely that full capital mobility reduces world output.

The Savings Effect

Next, we set v = 1 to shut down the investment composition effect. Consider two
alternative cases where the labor endowment when old are € € {1,0.2} and accordingly,

m € {0.53,0.18}. Thus, savings are interest elastic in the two cases.
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Figure 3: Steady-State Output Patterns only with the Savings Effect

The left and right panels of figure 3 compares steady-state output under full capital
mobility versus under IFA at the country and the global level for m € {0.53,0.18},
respectively. The axis scalings are same as in figure 1. Here, the output patterns at the
country level confirm the results in Lemma 4, which are also qualitatively same as in the
presence of only the investment composition effect.

The world output implications depend critically on m. Intuitively, a higher € leads to
a higher interest elasticity of savings as well as a higher m. Thus, the output distortion
under IFA is more severe and the saving effect is larger under full capital mobility. Hence,

it is more likely that full capital mobility raises world output. The right panel of figure
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2 shows the relationship between m and the threshold values for world output gains, 65
which is illustrated in the bottom-right panel of figure 3. Solid line PQ represents the
threshold value @ which is independent of m. We focus on the case of 0 < % < N =4,
i.e., the region below line PQ. Curve PO shows the threshold value 65 as a function of
m. The region between curve PO and the left vertical boundary is defined as region A,
where world output is smaller, while the region to the right of curve PO and below line
PQ is defined as region B, where world output is larger under full capital mobility than
under IFA. Obviously, the higher m, the more likely it is that full capital mobility raises
world output.

Three Effects Combined

Figure 2 shows the world output implications in the presence of the investment com-
position effect and the savings effect together with the investment reallocation effect. The
left panel plots the threshold values 65 in the space of (7,6°) under the alternative values
of e € {0,0.1,0.2} which correspond to m € {0,0.097,0.18}, while the right panel plots the
threshold values 6° in the space of (m, #5) under the alternative values of v € {0.8,0.9,1}.
As before, region A (B) indicates the parameter combinations where full capital mobility
reduces (raises) world output.

Consider the left panel of figure 2. A rise in m from 0 to 0.097 makes savings interest
elastic and financial frictions distort output through the savings effect. Since the presence
of the savings effect reduces the size of region A, it is more likely that the investment
composition effect dominates the investment reallocation effect and full capital mobility
raises world output. Similarly, if v declines from 1 to 0.9, financial frictions distort output
through the investment composition effect. According to the right panel of figure 2, since
the presence of the investment composition effect reduces the size of region A, it is more
likely that the savings effect dominates the investment reallocation effect and full capital

mobility raises world output.

4 Partial Capital Mobility

In this section, we compare the world output implications under full capital mobility versus
under two cases of partial capital mobility, i.e., free mobility of financial capital where
individuals are allowed to lend abroad but not to make direct investment abroad, and free
mobility of FDI where entrepreneurs are allowed to make direct investment abroad but
individuals are not allowed to lend abroad. In either cases, the steady-state patterns of
capital flows, interest rates, relative prices are similar as under full capital mobility. See
Appendix B for details. Here, we only focus on the output implications.

Under free mobility of financial capital, since capital flows are one-way and the net
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Figure 4: Threshold Values under Free Mobility of Financial Capital

flows coincide with the gross flows, the investment reallocation effect always dominates
the investment composition effect and the savings effect so that “uphill” financial capital
flows reduces (raises) steady-state output in the countries in group S (N), which widens
the output gap between the two groups. Given @V = @, the left and the right panels of
figure 4 show the threshold values under two scenarios of capital mobility in the space of
(7,0%) and (m,0°), respectively. The dashed curve refers to the threshold values under
full capital mobility as shown in figure 2, while the solid curve splitting region B and C
refers to the threshold values under free mobility of financial capital. Full capital mobility
raises world output for the parameter values in region B and C, while partial capital
mobility raises world output only for the parameter values in region B. Intuitively, by
restricting FDI flows, capital flows become one-way and net flows coincide with gross
flows so that world output is more likely lower.

Under free mobility of FDI, since the investment reallocation effect works in the same
direction as the investment composition effect and the savings effect, FDI flows strictly
raises (reduces) steady-state output in the countries in group S (N). Given 0~ = 0, the left
and the right panels of figure 5 show the threshold values under two scenarios of capital
mobility in the space of (,6°) and (m, 6°), respectively. The dashed curves refer to the
threshold values under full capital mobility as shown in figure 2, while the solid curves
RK and OK to the threshold values under free mobility of FDI. Full capital mobility
raises world output for the parameter values in region B and C, while partial capital
mobility raises world output for the parameter values in region B and D. Intuitively, for
the parameter values in region C, #° is close to 8V so that FDI flows not only make

steady-state output higher in country S than in country N but also widen the cross-
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Figure 5: Threshold Values under Free Mobility of FDI

country output gap, which reduces world output; for the parameter values in region D,
6 is much smaller than 0" so that FDI flows reduce the cross-country output gap, which

raises world output.

5 Conclusion

We develop a tractable multi-country model where domestic financial frictions distort in-
terest rates. Given the cross-country differences in financial development, the interest rate
differentials drive international capital flows and the theoretical predictions are consistent
with the empirical patterns in the recent past.

We also address the output implications of international capital mobility. Financial
frictions in our model distort the composition of domestic investment and the size of
domestic savings under IFA. Under full capital mobility, on the one hand, net capital
flows directly generate cross-country resource reallocation and affect aggregate output,
on the other hand, financial capital and FDI flows indirectly trigger the change in the
size of domestic savings and in the composition of domestic investment. Under certain
conditions, the indirect effects may dominate the direct effect so that, despite “uphill”
net capital flows, full capital mobility may raise aggregate output in the poor country as
well as raise world output. Our results complement conventional neoclassical models by

showing the impacts of capital mobility on investment composition and aggregate savings.
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Proof. The proof consists of three steps. First, we prove that equation (26) is the solution
to the equity rate under full capital mobility. Define Ax} ; = xi 1 —X%pa- If the borrowing

constraints are binding, it holds under IFA and under full capital mobility,

Xops = i ' )_i_ez, X1 _ 14 Itpa

- = ) 39
I’} 1—-6 I TFA (39)

According to equation (15), (1 —n)Rip, + nl'spy = Q. Substituting R! and R}y, with
I and T, using equation (25) and RYy, = ﬁ(@ — %5 4), we solve the equity rate
from equation (39). Plug the solution to the equity rate in equation (25) to solve R:.
Second, we prove that xi,, is constant under full capital mobility. Let us assume
that xj,, is time variant and so is the auxiliary variable Z;,, defined in equation (26).

According to equation (26), the equity rate equalization in country ¢ and N implies that

iIFA - Zti—i-l = F?fFA - Zt]ip (40)
. 1—6 1 1 1—6

Ayl = —=AYN, + ( - — ) , 41

.tH 1-— QJY r P?[FA ©Orra) 1—m (41)

08w _ 120" (42)

OAXN, 1—06N

Using equations (26), (31), and (41), we rewrite the condition, 321, Q! = 0, into

- Prra(l —n)
Z WZHAX;,H% =0 (43)
i=1

Given the Cobb-Douglas production function, wi,; = (x},,)"”(R;)"?. Combining it with

the loan rate equalization, R: = R}, we simplify equation (43) as

N .
i A i i T )
Z Kix1 =0, where iy = (Axi + XIFA)WAXtH%a (44)
i=1
aIciﬂ @3FA(1 )

> 0. (45)

= (Xi+1)w_1<Xi+1 + VPAXIZ;H)

aAXi.H 1—6

Using equations (41) to substitute Ax},, with Ax?},, the left-hand side of equation (44)
becomes a monotonically increasing function of Ay},
N i N i i
9 s K K1 0AXi

Z L=l Tl 4 > 0. 46
T Sr v (46)

Thus, there exits a unique solution of Axﬁl which is time-invariant. Using equations
(41), we can then solve Axj,, for i € {1,2,..., N — 1}, accordingly.
Finally, we prove the existence of a unique and stable steady state under full capital

mobility. Xj,, is time-invariant and so is Z},,. Let Ry = Ripa + 125 Zpon which is

23



same across countries, Riqy; = Rpcy- Thus, the loan rate depends on the dynamics of

the world-average wages, according to equation (27). So is the wage in country i,

W 1 —p

7 _ t+ * ) PY

Wi = (_w“’ RFCM) (XFem)”-
t

The dynamics of the world-average wages are

N 7 w -p N i Py
WP — Zz‘:lwt-‘rl . (Wt+1 R ) > im1 (Xroar)
t+1 = w LYFOM )
N wy N
11—«
« N i
w o wy’ Zi:l (X%CM)m
thrl - * N
FCM

Given a € (0,1), the phase diagram of the world-average wage is concave. Thus, there
exists a unique and stable steady state. Proportional to the wage, aggregate output in

country ¢ is determined by the world output dynamics. O]
Proof of Proposition 2

Proof. According to equation (18), the steady-state loan rate in country ¢ monotonically
increases in 6° under IFA, which together with equation (36) and the world credit market
clearing condition, Zi\i L Py = 0, implies that there exists a threshold value of the
country index N such that waVCM >0 > Z}Vg]b Thus, the world loan rate is Rpqj; €
(RN, Rﬁ&l]. According to equations (15) and (25), it holds in the steady state that
(I =n)R; +nl'y = Q, where j € {IFA,FCM} denotes the scenario of IFA and full
capital mobility. Thus, [y, € [TN4, TN 4)-

Given that Zi.,, monotonically increases in Axhoy, and Rigy, € (BN, RfFﬁ), it
is obvious that full capital mobility raises the relative prices in country i € {1, 2, ..., N 1

Xrem > Xipa and Yeens > Y. The gross equity premium is by definition, ﬁ =
_ 126 _ and its cross-country equalization implies 1XEca — I Xpgy _ Xy Xrcy >0
X%CMfei I y q p 1—6° 1—@i+1 Qi+1_gi .
Given 0! > 0%, it holds that Y%}, > X%car- According to equation (29), we get i, >

s Similar as under IFA, the relative prices under full capital mobility monotonically
increase in 6. According to equations (36) and (37), the changes in the interest rates
imply that in country i € {1,2,..., N}, ®trpy > 0> Qiy,. Since Ty, > Ricyys the
steady-state net capital flows have the same sign as Z%.,,, according to equation (38).
Thus, %oy + Qeoys > 0 in country 7 € {1,2,..., ]\7} The opposite applies to country
ie{N+1,N+2, .. N}

According to equations (36) and (37), the gross international investment returns are

Ry ®renr + Dreneen = pwisenr (L= 0)(Zpenr — Zpen) = 0.
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Proof of Proposition 3

Proof. According to equations (15), (25), (33), the steady-state relative prices, interest
rates, and wages have the same relationship under full capital mobility and under TFA,

7

Ri | .
(1 —6)+6, nli+(1—nR =Q. (47)

= (5B =

where j € {IFA, FCM} refers to the scenarios of IFA and full capital mobility, respec-

tively. Under full capital mobility, wie,, = (X}CM)W( von) Py Rocy = B2, and
oo < Xy jointly imply that whey, < wFCM, or equlvalently, Yiew < YiEL,.

We define two auxiliary variables, r = % and p] = by normalizing the interest
rates with Q. According to equations (47), the steady—state wage under IFA as well as

under full capital mobility w} is a function of the normalized equity rate @,

S O O TS R .
wj = > {—( o )"; + HZ} (r5)™" and 1ri=-——"-. (48)
j

Given €', if full capital mobility affects the equity rate in country 1, the wage and hence
output in this country change accordingly. Define 7'Z = a—{ as the first derivative of w
with respect to pj,

Ow' WiN?
T =50 e EATERTE (49)
apj [(1 -0 )7’]' + 6 @j]@jrj
i (1—rj) 1 i, n(1=7)
Thus, 7} has the same sign as N.
By definition, %—f‘i = 12 > 0. Thus, the minimum value of Ais A = ﬁ for
0" = 0. Accordingly, the minimum value of the normalized loan rate is
. m + Al 1—v N ) : A (=)
= min s Al — LS (1§ = ri—(1-0 > 0.

Thus, the formula in the second square bracket on the right hand side of equation (50) is
positive. If ./\/'ji > 0, a marginal decline in 7"5 keeps 7;’ > 0; if ./\/']’ < 0, a marginal rise in
7 keeps T < 0.

According to equations (17)-(18), pip4 = %LJFB; and rip, = 244 7} in the
steady state under IFA by substituting ©%, and 7%, into equation (49)-(50), we get
. (0-0") [2(1=6") (pi _ mA-—y)n 2
i wj i 1=n [77(1*’7) (8 I ) - }
1FA = fFA = pwipa(1+m) , , 2oNE (51)
Olrra (m+mxm+&wm+3@—ﬁqg]
- y(1 - 69 < ,m(l— v)n) 2] 0-0) 1
4 = 67, - —m 9 52
e {n(l—n) Y (1—n) (1+m) )
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and T}, has the same sign as Njp 4.

We take the following approach to provide the sufficient conditions on the output
implications of full capital mobility. Consider countries in group N. For any country with
6™ making N, > 0, full capital mobility reduces the steady-state loan rate so that

rov > Niwy > 0. Thus, They, > 0 and T/, > 0. As full capital mobility raises the
steady-state equity rate for country n, we get wpon > Wipa OF Yieon, > Yipa. Consider
countries in group S. For any country with 6° making N7, < 0, full capital mobility
raises the steady-state loan rate so that Nioy < Njpy, < 0. Thus, T, < 0 and
T4 < 0. As full capital mobility reduces the steady-state equity rate for country s, we
get Wpon > Wipa O Yo > Yipa-

It is trivial to prove the general results for 8 = 0 and * = 0 in this approach. Consider
a country in group N. If " = 0, N7\, = 0 so that full capital mobility strictly raises its
steady-state output, Y7y, > Y7p4. Consider a country in group S. If 0° =0, Njp, <0

so that full capital mobility strictly raises its steady-state output, Y7y, > Yipa.

[
Proof of Lemma 3
Proof. In the case of m = 0 and v € (0,1), equation (52) is simplified as
(6-0"0'
i i 1—n)*
Tira = pPWipa — S G-\ (53)
A (1-42)

For #° € (0,0), it holds that T/, > 0.

Consider country n. For 8 € (8~ ,0), N7, > 0. According to the approach mentioned
above, it strictly holds that wiq,, > wip, and hence Yz, > Y/p4. Thus, full capital
mobility strictly raises the steady-state output of each country in group N.

Consider country s. For ¢ € (0,6%], it holds that T, > 0. If 6% is slightly lower
than 681 it is likely that T, > 0. In this case, by reducing the steady-state equity
rate, full capital mobility reduces the steady-state aggregate output, Y-y, < Y/pyu In
contrast, for 6* close to 0, despite T/, > 0, the rise in the steady-state loan rate may keep

Fom < 0. Thus, by reducing the steady-state equity rate, full capital mobility raises the
steady-state aggregate output, Y3y, > Y. There exists a threshold value é}gc such
that for 6° € [0,05.), Yian > Yipa, and for 6° € (05, 6], the opposite applies. O

Proof of Lemma 4
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Proof. In the case of m > 0 and v = 1, equation (52) is simplified as

(0-0") |0°(1-6") 2
1-n [77(1—77) m]

Tiea = pwipa(l+m) ) ) TN (54)
(m + AD)(m + Bi) [m +B (1 . W)]
: 0 (1 — 6°) 2} @—-6) 1
7 — —m . 55
o= [S=g ) o a )
For ¢ € [0,0), the sign of T/, depends on that of N7, ,, or, that of [9:]8:%) - mz}.
Figure 6 shows all possible cases on the relative size of 0-0) and m? where the three

n(1-n)
panels in the first row show the cases with 1 € (0,0.5), the two panels in the second row

show the cases with n € (0,5,1), and the horizontal axis shows ' € (0, ).

m2
H ,,,,,,
1 L. — 4 _ _ _ _ _ _
91 il 91 ‘ 62 ) _
0 o' 0 0 o' 0 0 o' 0
m2
N e
m2
61
0 0 ) 0 o' 0

Figure 6: Threshold Values under Various Scenarios

Given 7 € (0,0.5), 0;8:%) € (0, m) is a hump-shaped function of 6 € (0, 8). Point
H denotes its highest value m > 1. Define k = —V 1_4;”2(1—77)77_

o If m € (0,1), there exists a threshold value 6, = & such that, for 0" € (0,6,),
Nip, <0 and, for 6 € (9~1, 0), the opposite applies.

o If m e (1, 5 11 )), there exists two threshold values f; = & and 6, = 1 — & such
n(1=n

that for 67 € (61,05), Nip, > 0 and, for 6" € (0,0,) U (6, 0), the opposite applies.

27



o If m > for 6" € (0,0), it holds that N7, < 0.

1
24/n(1-n)’

Given n € (0.5,1), (1 ) ¢ (0,1) is a monotonically increasing function of #° € (0, 9).

e If m € (0,1), there exists a threshold value 0, = k such that, for #" € (0,6,),
N, > 0 and, for 6 € (9~1, 0), the opposite applies.

o If m > 1, for #° € (0,0), Nip, <0.

Using the approach mentioned in the proof of Proposition 3, we can prove Lemma 4. []

B Partial Capital Mobility

B.1 Free Mobility of Financial Capital

Financial capital flows equalize the loan rate globally and the credit markets clear at the

country and at the world level,
‘ N
Ry=R;, (L—n)(s;—i;") = (Ap = Dy + @, and Y @ =0.

The remaining conditions for market equilibrium are same as under IFA. The model

solutions are

; w!

Ft - ;H FIFA (56)

t
R, = th RIFA+ t+1 th+1> where Ztl+1 (XHI X]FA) IFA’ (57)
Wt Wt 1-6°
. . R
¥ = (1 s (1 - s e ) (58)
t
: AL\ ()@= 0)(m+1)
[ el A h Al = : 4 . 99
cha=(get) . where N (Xis — 0)(m + B (59)

amAi _ _Xi+’1(1 - v) + ¢’ <0 (60)
aX%H X§+1(X§+1 - ‘91)

Let Xpcr denote the steady-state value of variable X under free mobility of financial

capital.

Lemma 6. There exists a unique and stable steady state under free mobility of financial

capital.

Proof. Combining equations (57) and (59), we rewrite the dynamic equation of wages,

A 1—¢ .
lnw;rl:—plnRz‘—l—vpln( wt R*( ) —I—9’). (61)
Wit Lipa
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Define Wi = 22441 The first and the second derivatives of wj,, with respect to w; are

Olnw}
Owinr _ Wi A (0, “’ifl) . =W e(0,1)
Ow? { : wi
82wt+1 i !
=—(1-W)yW)* = (1+—)-
o )( e U

Since W' € (0,1), we get o t}j < 0. Thus, the phase diagram of wages is a concave
function under free mobility of financial capital if the borrowing constraints are binding.

According to equation (61), for w! = 0, the phase diagram has a positive intercept on
the vertical axis at wi,; = (R})~*(#")""). Define a threshold value &} = T (RY) T
For w! € (0,!), the phase diagram of wages is monotonically increasing and concave. For
w! > !, aggregate saving and investment in sector B is so high that the intratemporal
relative price is equal to one, or equivalently, R! = Ut +1 Thus, the borrowing constraints
are slack and the phase diagram is flat with wi,; = @}, = (R})™". Given R} < Q <T'\p,,
we get @, ; < ;. In other words, the kink point is below the 45 degree line.

Thus, the phase diagram of wages crosses the 45 degree line once and only once from
the left, and the intersection is in its concave part. Thus, the model economy has a unique

and stable steady state under free mobility of financial capital. O]

In the steady state, the interest rates and financial capital flows are

F%CF = FéFAv (62>
ror = Ripa + Zpop, where Zpop = — (Xrer = 1 i(I;A) r4, (63)
; Zi
Pror = (1 - )5WFCF RFCF (64)
FCF

Proposition 4. In the steady state under free mobility of financial capital, there exists a
threshold value of the country index N such that the world loan rate is R}VFA < Rpep <
Rﬁ-vFJ’j and the equity rate in each country is U'opp = Uhpy. In country i € {1,2, N1,
free mobility of financial capital leads to financial capital outflows, ®prp > 0, so that
the relative intermediate goods price and the relative loan rate rise, Xooy > Xopa and
Vhop > Vipa, and aggregate output falls, Yiqp < Yipa; the opposite applies for country
ie{N+1,N+2 .. N}

The relative intermediate goods price and the relative loan rate increase in the level of

financial development, i.e., X'dop > Xocp and Vit > Vbop for 671 > 0.

Proof. Following the proof of proposition 2, there exists a threshold value of the country
index N such that Ry, € (RFNC r> RNGE]. In the steady state, free mobility of financial

capital raises the relative prices and equation (60) implies that free mobility of financial
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capital reduces aggregate output in country i € {1,2,..., N}, i.e., Xoop > Xopas Vrop >
Vipy, and Yiop < Yip,. The opposite applies to country i € {N +1, N +2, ..., N}.
In the steady state, ['hop = Iy, and equation (17) imply that . > T, The

loan rate equalization implies that

' i+1 j i+1
i 1 L = XFcr i+l (1 1 — Xper N L = XFper > L = Xrcr
FCOF 1— @ T T FCF 1— @i+l )’ 1— 0 1 — @i+l

1-60">1-06"", = 1= Xper>1—Xdor

Thus, the steady-state relative prices rise in 0%, i.e., X4l r > Xoop- O

v=0.5, m=0 v=1, m=0.53
1 T T T 2 T T
0.8 15k
0.6
|
04}
02 0.5
0 0
o4f | |
[ -1 |
o | YW | o
o8l ! 15 i
LLe® 6

L L L L L L L L L L L L L L
(b 0.1 0.2 0.3 0.4 0.5 0.6 0.7 @B 0 0

Figure 7: Free Mobility of Financial Capital and World Output

For the illustration purpose, we compare the steady-state world output under free
mobility of financial capital versus under IFA in two cases, given 8~ = § and 6° € [0, 0].
In the first case, we focus on the investment composition effect by setting v = 0.5 and
m = 0 while keeping the values of other parameters same as in the benchmark case; in
the second case, we focus on the savings effect by setting v = 1 and m = 0.53 while
keeping the values of other parameters same as in the benchmark case. The left and the
right panels of figure 7 show the percentage differences of world output in the two cases,
respectively and the axis scalings are same as in the bottom-left panel of figure 1. In each
case, there exists a threshold value 5 such that for 65 € (0, 65 ), free mobility of financial
capital raises world output; otherwise, the opposite applies. See section 4 for detailed

discussion on the threshold values.
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B.2 Free Mobility of FDI

FDI flows equalize the equity rate globally and the credit markets clear at the country

and at the world level,
Li=T7, (L=n)(si —ir") = (A = D(nn — ), and E:Q“—O

The remaining conditions for market equilibrium are same as under IFA. The model

solutions are

oWl
Ry = :;21 RIFA (65)
t . . .
;W - w _ (X1 = Xipa)Tipa
=2, — Lzl here Z| a8 . 66
t i IFA wi D where 2z,., = Xiwy — O (66)
: , r
Q} = npu; (1 “;tl I;JA) (67)
t
. A\ ‘ i) 1
wi g = (éwi) , where A} = <Xt+;2 _SZJ ), (68)
OlnA; o

— =——2>0 (69)
aXt—H Xt+1
Let Xpp; denote the steady-state value of variable X under free mobility of FDI.

Lemma 7. There exists a unique and stable steady state under free mobility of FDI.

Proof. Combining equations (66) and (68), we rewrite the dynamic equation of wages,

, , , 1—6 ,
(1+p)Inwiyy = —pln Rjpy + plnw; +ypln ( ;H RIFA( ) + 91) - (70)

i 1
Define W' = %. The first and the second derivatives of w;_, with respect to w; are
t
Ow} Wi 1 Wi ,
(1), o
! ! p(I=7)+p7 !
Xi4+1
aZwi ) 9i ) 91
Hl—  (1-wi)? ”%P—7+71M+ (>u—WQ
O(w}) (wi)? Xi+1 (Xi41)?

Since W' € (0,1), we get o ’i}l < 0. Thus, the phase diagram of wages is a concave
function under free mobility of FDI if the borrowing constraints are binding.

Define a threshold value wi = R}, ,(T';) T=. For w € (0,w}), aggregate saving and
investment in sector A is so low that xj ; = th =1and R! = vzfl = th = I'l. Thus,
the borrowing constraints are not binding and the phase diagram is flat with wj,, =

wiyy = (IF)7. For w} > wi, the phase diagram of wages is monotonically increasing and
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concave. Given Ry < Q < T'ip,, we get &j,, > @j. so that the kink point on the phase
diagram is above the 45 degree line.

Thus, the phase diagram of wages crosses the 45 degree line once and only once from
the left, and the intersection is in its concave part. Thus, the model economy has a unique
and stable steady state under free mobility of FDI. O

In the steady state, the interest rates and financial capital flows are

iFDI - Ri‘FAv (71)
. . . . i — K
o1 =Uipa — Zppr, where Zpp = (o1 i XI_ng) 174 (72)
Xt+1
i i Z%DI
Qyppy = (1 - U)ﬁWFDI (73>

Ripr’
Proposition 5. In the steady state under free mobility of FDI, there exists a threshold
value of the country index N such that the world equity rate is F}vFA >1epr = Fﬁvﬁj and
the loan rate in each country is Rip; = Ripy. In country i € {1,2,..., N}, free mobility
of FDI leads to FDI inflows, ®%p; > 0, so that the relative intermediate goods price and
the relative loan rate rise, Xep; > Xipa and ¥hp, > Vipa, and aggregate output rises,
Yip; > Yie; the opposite applies for countryi e {N +1,N+2,...,N}.

The relative intermediate goods price and the relative loan rate increase in the level of

financial development, i.e., X'dp; > Xop; and Va5, > Wi, for 671 > 6°.

Proof. Following the proof of proposition 2, there exists a threshold value of the country
index N such that I, € (I'Y,,, Fg};}] In the steady state, free mobility of FDI raises
the relative prices and equation (69) implies that free mobility of FDI raises aggregate
output in country i € {1,2,.... N}, i.e., Xopr > Xipar o > Vipy, and Y > Yin,. The
opposite applies to country i € {N + 1, N +2,...,N}.

In the steady state, R%.,; = Rt and equation (17) imply that R%.,,; < Ri5,. The

equity rate equalization implies that

. - ‘ -
R%D( _ R}?D( . 1 —X¥rpr - 1= Xppr
1— I_XZF‘DI 1 — 1*X§7+51 ’ 1— 6 1 — @it
1-0° 1—6++1
1—60">1—6"" = 1= Xrpr > 1= X5pr
Thus, the steady-state relative prices rise in 6%, i.e., X473, > X%p;- O

Figure 8 shows the percentage differences of the steady-state output at the country and
the global level under free mobility of FDI versus under IFA in two cases, given ¥ = 0
and #° € [0,6]. The left panels highlights the investment composition effect by setting
v = 0.9 and m = 0, while the right panel highlights the savings effect by setting v = 1
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Figure 8: Free Mobility of FDI and Output

and m = 0.05. The values of other parameters same as in the benchmark case and the
axis scalings are same as in figure 7. For country S, FDI inflows not only raise the size of
domestic investment, but also improve the composition of domestic investment and raise
the size of domestic savings. Different from the scenarios of full capital mobility or free
mobility of financial capital, the investment reallocation under free mobility of FDI works
in the same direction as the investment composition effect and the savings effect under
free mobility of FDI. The opposite applies for country N. Thus, free mobility of FDI raises
(reduces) steady-state output in country S (N), as shown in the upper panels of figure 8.
In particular, for #° close to #V, FDI flows not only lead to output reversal in the sense
that steady-state output in country S may exceed that in country N but also widen the
cross-country gap, which reduces world output. As shown in the bottom panels of figure
8, there exists a threshold value 65 such that for 05 € (0, 65 ), free mobility of FDI raises

world output. See section 4 for detailed discussion on the threshold values.
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