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Abstract

Many developing countries are financially constrained and therefore have to rely
on international capital flows to finance economic activity. Empirical evidence shows
that Foreign Direct Investment (FDI) as a percentage of total capital flows is higher
for less developed countries compared to more developed countries. This paper uses a
dynamic contracting model with human capital to explain why less developed countries
receive a greater percentage of capital flows as FDI. I analytically show that countries
that are financially constrained have a higher share of FDI in total capital flows, and
that the share of FDI in total capital flows is increasing in human capital flows. In
addition, the positive association between the share of FDI in total capital flows and
human capital flows is decreasing in the degree of financial constraints. I construct
a measure of intangible assets of FDI and find empirical support for the analytical
results.
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1 Introduction

Many developing countries are financially constrained, and therefore have to rely on inter-
national capital flows to finance economic activity.! Empirical evidence shows that Foreign
Direct Investment (FDI) as a percentage of total capital flows is higher for less developed
countries compared to more developed countries.? This paper uses a dynamic contracting
model with human capital to explain why less developed countries receive a greater per-
centage of capital flows as FDI. I show that countries that are financially constrained have
a higher share of FDI in total capital flows, and that the share of FDI in total capital flows
is increasing in human capital flows. In addition, the positive association between the share
of FDI in total capital flows and human capital flows is decreasing in the degree of financial
constraints.

In my model, international contracts are not perfectly enforceable, and when an interna-
tional investor makes an investment in a host country, it faces the risk that the investment
might be confiscated. The host country may gain from confiscating the output in the short
run; however, it may be unable to attract future foreign investments as a consequence.
Hence, any contract between the international investor and the host country must be self
enforcing, which implies that countries should not have incentives to renege upon the con-
tract.

The main assumption of the model is that FDI is inalienable from human capital invest-
ment, which means that foreign investors provide the host country with intangible assets
necessary to realize the full benefits of FDI. For example, these intangible assets may include
managerial and entrepreneurial skills, and engineering experience. The physical and human
capital aspects of FDI differ simply because, in case of a default, physical capital can be
confiscated by the host country while intangible human capital assets cannot be confiscated.
If the host country decides to expropriate FDI flows, then the inalienable assets are no longer

available. Therefore, when the host country considers confiscating foreign capital, it weighs

!These capital flows can be divided into two main groups: Foreign Direct Investment (FDI) and non-FDI,
where non-FDI corresponds to foreign portfolio flows.
2See (Hausmann and Fernandez-Arias 2000) and (Albuquerque 2003).



the benefits and costs. The benefit of confiscating physical capital flows is gaining ownership
of all investment returns, while the cost is that all subsequent investment returns are lower
because human capital cannot be confiscated, and the host country loses all future foreign
capital investments. As a consequence, from a host country’s point of view, it would not
be as advantageous to expropriate FDI compared to other types of capital flows given that
human capital is lost when FDI is expropriated.

In the limited commitment environment of my model, I analytically show that when a
host country is financially constrained, the expected loss for the international investor on
FDI flows is lower than the expected loss on non-FDI flows due to the intangible part of
FDI. Hence, the international investor finds it optimal to invest a greater share of FDI flows
in total capital flows to financially constrained countries, and there is a positive association
between human capital flows and FDI share. In addition, the positive association between
the share of FDI in total capital flows and human capital flows is decreasing in the degree
of financial constraints.

To test the analytical predictions of the model empirically, I construct a measure of
intangible assets of FDI following (Coe and Helpman 1995) . Using an unbalanced panel
dataset, I find strong empirical support for the following propositions: a) The more a country
is financially constrained, the higher the share of FDI in total capital flows; b) There is a
positive relation between human capital flows and the share of FDI flows; ¢) As the degree
of financing constraints decrease, the positive association between human capital and FDI
becomes weaker.

I concentrate on the capital flows from developed countries to developing countries be-
cause the impact of capital flows on economies is not uniform across different levels of
development. (Blonigen and Wang 2005) show that the FDI experiences of less developed
countries are systematically different from those of developed countries, and pooling rich and
poor countries in analysis leads to incorrect inferences about the effect of FDI on growth
and domestic investment.

My paper contributes to the theoretical literature on FDI by combining a model of FDI

with human capital in a dynamic contracting model. It is important to examine FDI flows



in a dynamic environment to reflect international investors’ long lasting interest.® In a static
setting, (Eaton and Gersovitz 1984) analyzed the level of FDI under the risk of expropriation
and found that the threat of expropriation lowers the welfare of the host country. (Thomas
and Worrall 1994) analyzed the size of FDI flows in a dynamic setting in which investors and
host countries engage in self enforcing contracts. They found that there is under-investment
at the beginning of a contract, but investment increases over time and reaches the efficient
level. (Albuquerque 2003) extends Thomas and Worrall’s (1994) framework to allow for FDI
and non-FDI flows and utilizes the idea that the presence of intangible assets would limit
the host country’s incentives to expropriate the investment.

My paper contributes to the empirical literature on FDI by providing evidence on the
effects of expropriation risk that affects the international investor’s decision to invest in less
developed countries. Expropriation is defined as the forced divestment of equity ownership
of a foreign direct investor.? Given the definition, (Kobrin 1984) collects data on the ex-
propriations of foreign firms in 79 less developed countries from 1960-1979, while (Minor
1994) analyzes expropriation acts from 1980-1992, extending the work of (Kobrin 1984).
These studies find that there has been a total of 575 expropriation acts in the 1960-1992
period, mainly concentrated in the agriculture, mining, petroleum, manufacturing and fi-
nance industries. (Kobrin 1984) finds that the outright nationalization of sectors such as
oil, mining and petroleum, where foreign ownership was not compatible with autonomous
economic control or national security, was complete by 1975.° I show that even though
international investors might not face the same risks of nationalization as in the 1960s and

1970s, expropriation risk still affects the decisions of international investors.

3(IMF 1993) defines FDI as "an investment made to acquire lasting interest in enterprises operating
outside of the economy of the investor. Further, in cases of FDI, the investor’s purpose is to gain an
effective voice in the management of the enterprise.” (OECD 1996) emphasizes that ”The most important
characteristic of FDI, which distinguishes it from foreign portfolio investment, is that it is undertaken with
the intention of exercising control over an enterprise.”

4Kobrin (1980, 1984) identifies four different kinds of expropriation: Formal Ezpropriation, where the
host country’s government directly takes over the foreign property under the local law; Intervention, where
the transfer of ownership is forced, most of the time sudden and unannounced; Forced Sale, where the host
government uses coercive power to force foreign investors to involuntarily sell their ownership; and Contract
Renegotiation, where the host government forces renegotiation of the initial contract to force a transfer of
ownership.

®See also (Kobrin 1980) and (Minor 1994).



The structure of the paper is organized as follows. Section 2 presents the theoretical
model. Section 3 presents and analyzes the solution to the the model. Section 4 presents the
econometric model, data description, estimation, empirical results, and sensitivity analysis.

Section 5 concludes.

2 Model

2.1 The Problem

The basic framework builds on (Thomas and Worrall 1994) and (Albuquerque 2003). A
host country receives two types of capital flows from the international investor to produce
his consumption good. One is FDI flows, which includes physical capital, k¢, and human
capital, hy. The physical part of FDI can only be operated with foreign human capital. The
other type of capital flow the host country receives is non-FDI flows, k,, which does not
require foreign human capital to be operated. Human capital is a proxy for the intangible
part of FDI, so if the host country decides to confiscate output, he will be able to keep
the physical capital, but the human capital portion will be lost and will not be used in
production. I also suggest that the host country will not be able to receive capital flows
in the future, and will have to live in autarky forever. Similarly, the international investor
has the option of withdrawing her investment, and not investing in the host country in the
future.

I assume that the host country is risk averse and the international investor is risk neutral.
So, the international investor will invest in the host country as long as she receives the gross
rate of return (1+7) on physical capital, the wage rate (w) on human capital, and the physical
capital is not expropriated by the host country. After the investor makes the investment
decision, an aggregate productivity shock, s, is realized that determines the quantity of
output produced. Then, the host country decides how much to consume, c¢,, out of the
output produced, and the international investor will retain the profit, 74, after transferring

¢s to the host country and paying for the factor inputs.



There is no informational asymmetry between the international investor and the host
country. However, the host country may decide to confiscate the output, and likewise the
international investor may choose to withdraw her investment. These actions might lead to
short run gains, but they might have large costs in the long run. The host country gains
ownership of physical capital from FDI flows and non-FDI flows, however he will not be
able attract any further capital flows. So, at the beginning of the period the international
investor and the host country must agree on a self-enforcing long term contract, where the
international investor invests k¢, k,, and hy, maximizes her profit, taking into account that
the host country has an incentive to default. The international investor has to offer the host
country a minimum consumption level, ¢, for the current period, and a lifetime utility, V5,
which is the discounted lifetime utility for the host country so that the host country will
stay in the contract. Both the consumption and the lifetime utility of the host country will
depend on the aggregate shock that is going to be realized. The self-enfocing contract will
specify how much the host country will consume and what will be his lifetime utility for

each state s that could be realized. The sequence of events at any time t is illustrated in

Figure 1.
Aggregate shock
(s) is realized _
Option to default
| |
[ [
t t+1
(k¢, ko, hy) are invested If no default;

Output is produced Host country receives cg, Vs

Int’l Investor receives 7,
Figure 1: Timing of the events

I assume that the host country and the international investor discount the future at the

same rate 1/(1 + r), and the international investor maximizes the expected value of her



profits:

1
B(V)= max F |7+
Cskfikoshy 1+7r

B(Vy)

LJ, (2.1)

where s_; is the previous period’s aggregate shock, and V' is the promised discounted lifetime
utility of the host country determined in the previous period. Basically the utility of the
international investor is the expected discounted value of her profits, and her utility depends
on the host country’s discounted lifetime utility. V' depends on current consumption of the
host country, ¢,, and his continuation value for the next period, V;, contingent on each state

s that can be realized in a given period:

1
V =E|n(c,) + —V,
n(es) + 37

&J’ (2.2)

and Vi > V,,;, with V,,,;, > —oo, where this constraint is introduced to place a lower bound
to the utility of the host country. Equation (2.2) is the promise-keeping constraint, which
states that the lifetime discounted utility of the host country will be equal to the promised
value V that is determined in the previous state s_;. The international investor takes V as
a state variable and decides how much to invest, how much the host country will consume,
and the continuation value V for the host country.

Per-period profit for the international investor is defined as:
1)
WS:SA{[(l—CL) h$ +a kﬂe} + s koo —why — (1+7)(kf + ko) — ¢s. (2.3)

Total output in the economy comes from two investment projects: one using FDI flows -
physical capital (k¢) and human capital (hf); and the other using non-FDI flows (k,). In the
production function that utilizes FDI, physical and human capital are aggregated in CES
fashion with an elasticity of substitution ¢ = 1/(1 — €). This means that as ¢ approaches
zero, o approaches unity, and the production function becomes Cobb-Douglas where physical
capital and human capital are complements. As e approaches one, ¢ approaches infinity,

and the production function becomes linear, where physical capital and human capital are



perfect substitutes.

I restrict € < ay, which is a restriction on the complementarity among human capital
portion of FDI, physical capital portion of FDI and non-FDI flows. When € < ay, human
capital of FDI is more complementary to physical capital of FDI than to non-FDI.

Many host countries offer special tax incentives or subsidies for international investors
to attract FDI. A is a constant to capture these benefits and whenever A > 1, there are
tax advantages of FDI for the international investor. Eventually, total output in the host
country is divided between payments to the factors of production and the transfer to the
host country. I assume that all capital flows depreciate fully after each period for analytical
tractability.

As the production takes place in the host country, he has the option to confiscate output
and default on the contract. In turn this leads to the participation constraint for the host

economy:

1
1 > aut 2.4
n(c)+—1+r% > U (ky, ko, 5) (2.4)

for every s € S, where S is the space of possible realizations of s. The participation
constraint basically states that not expropriating should yield a higher utility to the host
country than defaulting on the contract. In case of default, the host country no longer
receives FDI or non-FDI flows, and the function U**(.) gives the future discounted value of
the host country’s utility under autarky. This condition will generate endogenous barriers
to international capital flows by limiting the size of £y and k,. Likewise, the participation
constraint for the foreign investor requires that the utility of the foreign investor which is
equal to her expected present discounted value of profits should always be non-negative to

prevent losses, which implies:
B(Vs) >0 for all s € S. (2.5)

In summary, the international investor and the host country agree on a self-enforcing long



term contract, where the international investor maximizes her profits, makes the investment
at the beginning of the period promising the host country the consumption ¢, for this period,
and promising for the next period the continuation value V; contingent on the state s that is
to be realized. Next, upon the realization of the aggregate productivity shock, s, the output
is produced and both parties decide whether to continue the contract or not. If the host
country decides to default and confiscate the output, he will not receive any further capital
flows in the future. As is customary, I assume that the aggregate shock follows a first order

autoregressive process:

In 541 = plnsy +e.41, and g, ~ N(0,0?).

2.2 Value under Autarky

To calculate the value for the host country when it defaults and stays in autarky thereafter,
[ make the following assumptions: (1) Default occurs on both FDI and non-FDI flows simul-
taneously; (2) During the period when default occurs, foreign human capital is withdrawn,
and is no longer employed. The FDI technology is operated without the human capital
and there is a loss in FDI output; (3) After default, even though there is no capital flowing
to the host country, the host country can still operate the existing physical capital and
produce output using the technology of the non-FDI investment project. Following these
assumptions, I can write the value of the host country under autarky as

1
U (kg ko, 5) = max In(c) + g

EU(k,, s)
subject to the resource constraint

As (k)™ + skl =c+k),



Once the host country defaults, the Bellman equation under autarky is:

U(k,, s) = max |In(skSe — k) +

K, ,c>0 1+7

EU(K,,s")| .

The assumptions of log-utility and full depreciation allow me to write the present discounted

value of defaulting on the contract and staying under autarky as:
U (k;, ko, 5) = do + dy In [A (@' k)™ + k:g‘”] + dy In(s), (2.6)

where the constants dy, di, and dy are all positive and 0 < € < ay.
I also put the restriction € > 0, because when the human capital is withdrawn (i.e hy = 0)
the utility under autarky will not depend on physical capital portion of FDI, and there will

be no incentive for the host country to default on FDI.

3 Solution to the Dynamic Problem

The international investor’s problem can be written as the maximization of the expected dis-
counted value of profits (Equation (3.1)), subject to the promise-keeping constraint (Equa-
tion (3.2)), participation constraint for the host country (Equation (3.3)), the participation
constraint for the international investor (Equation (3.4)), and the lower bound for the host

utility constraint (Equation (3.5)):

10
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BV) = cs,gfl%ihf b [WS * 1+ TB(VS)

] (3.1)
B
7r5:sA<<(1—a)h}+ak;}>> 5 k2o — why — (14 7)(ky + ko) — s,

1
V=F {ln(cs) +—1V;

3_1] , (3.2)

147

1 au
ID(CS) + 1——f-7"‘/s >U t(l{?f, k?o, 8) Vs € S, (33)
B(V,)>0 VseSs, (3.4)
‘/ts Z me Vs € Su (35)

where U?(.) is defined in Equation (2.6). I denote o, @gps, %%, and ¢s77% as the La-

grange multipliers associated with the constraints, (3.2), (3.3), (3.4), and (3.5) respectively,
where ¢, is the probability of state s occuring given that state s_; has occurred in the
previous period.

The first order conditions for the investor’s problem with respect to cs, Vi, hy, kf, and

k,, and the envelope condition are, respectively:

Cs =0+ U Vs € S, (3.6)
+ s+ Ts
B’ — TR T 3.7
(V) = - T vses, 3.7
i A
s sAay (1 —a) ((1 —a)h§ +a k’}) ‘ hjfl =w Vs e S, (3.8)
i A

s sAayra ((1 —a) h}+ak’;> TR =
L7+ @5 s Ui (kg ko s) Vs €, (3.9)
©s S o kST =141+ 5 ps U (kg ko, 5) Vs € S, (3.10)
B'(V)=—0c (3.11)

together with the complementary slackness conditions (omitted). In equations (3.9) and
(3.10), the marginal productivity levels of physical FDI flows and non-FDI flows are equal

to the risk free return, (1 +r), plus a default premium, which measures the marginal cost of

11



higher incentives to default caused by a marginal increase in capital. These two equations
define the financing constraints of the host economy. When the host country’s participation
constraint is binding (i.e. ps > 0), then the host country faces a positive default premium.
If the host country is not financially constrained (i.e. ps = 0), then both the physical capital

flows earn their marginal products.

3.1 First Best

When there is no enforcement problem, the participation constraints of the host country,
(Equation 3.3) and the international investor (Equation. 3.4) are no longer needed. By

setting ps = 0, I show that the first best solution is such that:

Proposition 3.1 (i) cZB(V) = o8 ¢I'B = —BFB(V) ; and (i) cI'P is a non-decreasing

function of V.

Under the first-best solution, consumption is equal to the slope of the Pareto frontier
ie., cs =c=cl"B = —BFP(V), hence it depends on the promised utility V', but not on the
aggregate shock s. The returns to both physical capital flows (Equations 3.9 and 3.10) are

equalized, and the optimal levels of (hy, ks, k,), denoted with superscript FB, solves;

it

ki " N\ FB\Y !
pssAar(l—a) | (1—a)+a 7B (hf> = w, (3.12)
f
REB € o aj—1
pssAara <(1—a) <k1fw_3> —|—a> (]4;]{73> = 1471, (3.13)
f
ao—1
Vs S (k53> = 1471, (3.14)

There is no default risk associated with physical capital flows, and the marginal products of
physical capital flows are equal. Also, the ratio of the marginal product of human capital

and physical FDI flows gives us the relation between the two as:

1

kP _(w _a N7 315
wE \Tyria) (3.15)
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This states that the ratio of human capital to physical FDI flows is constant and does not

depend on the aggregate shock s.

3.2 States when the Participation Constraint Binds

When the participation constraint of the host country is binding (i.e. ps > 0), there is a
default premium on both physical capital flows, which lead to a reduction of the level of
physical FDI and non-FDI flows and a deviation from the first-best level of human capital.
The following proposition summarizes the relation between the first-best levels of ky, k,,

and hy and the optimal levels in the imperfect enforcement environment:

Proposition 3.2 (i) The ratio of physical FDI flows to human capital is lower than the
first best: k;/h} < k]‘?B/thfB, (1) physical FDI flows, non-FDI flows, and human capital are

below their first best levels: k} < k?B, k: < kFB. and h} < h?B.
Proof In Appendix.

The first part of the proposition states that there is a decline in physical FDI per unit
of human capital. This also implies that the change in the level of human capital from the
first-best is smaller than the change in physical FDI flows, hf" /b < k§® /k}. The reason
for this difference stems from the possibility that the host country may confiscate output
and will keep the current physical FDI flow, however the human capital can be recovered
by the international investor.

The second part of the proposition states that when the participation constraint binds,
there is under investment in the host country, which is due to the possibility that the host
country may default on the contract. Hence, there is a deviation of returns from marginal
products, and the extent of the default premium on physical capital flows depends on g,

U ,‘j;“ and Uy*. The following proposition holds:

Proposition 3.3 The default premium on physical FDI flows is lower than the default

premium on non-FDI flows if ap/e —1 > 0.

13



aut aut

Replacing the values for Uy and U in equations (3.9) and (3.10) and rearranging yields:

it
IL+r _ g 1 Vs s dy (3.16)
MPK; 1+ Lo (3) s (Aa kg + ko)
Q
MPK, s <Aaank?f + ng0>

where M PK; is the marginal product of physical FDI flows and M PK, is the marginal
product of non-FDI flows. As can be seen from these two equations, the marginal products
of both physical capital flows will deviate from the gross return 1+ if the participation con-
straint of the host country is binding, i.e., us > 0. Moreover, if the participation constraint
binds, the returns of capital flows will differ if and only if Q2 # 1. The default premium on
physical FDI flows is less than the default premium on non-FDI flows as long as M PK; is
less than M PK,, i.e., @ < 1.° And Q is smaller than 1 if ay/e — 1 > 0, where the last con-
dition is a constraint on the complementarity between human capital and physical capital
flows as mentioned earlier. If human capital is more complementary to physical FDI flows
than non-FDI flows, the default premium on FDI flows is smaller than the default premium
on non-FDI flows. One should also notice that if FDI flows did not have an intangible part,
i.e., if the share of human capital, 1 — a, were zero, then the default premiums on both FDI

flows and non-FDI flows would be the same. Hence, one can establish the following:

Proposition 3.4 (i) A higher b} /K will be associated with a lower Q); (i) The share of
FDI flows in total capital flows will be higher than in the first-best when ay = o, and

agfe—1>0.
Proof In Appendix.

The first part of the proposition states that when the default premium on physical FDI
flows is lower than the default premium on non-FDI flows, an increase in human capital

per physical FDI flows implies a decrease in €2, and hence a bigger discrepancy between

6Proof in Appendix.
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default premia. This makes it more profitable for the international investor to invest more
heavily in FDI flows. Therefore, an increase in human capital flow implies a higher share of
FDI. Likewise, if the default premium on FDI flows is higher than the default premium on
non-FDI flows, an increase in the human capital per physical FDI implies a decrease in ).
As () is approaching unity, there will be a lower discrepancy between default premia. This
will imply that an international investor could decrease the difference between the physical
capital returns by increasing the human capital flow per FDI flow.

Proposition 3.2 states that when we move from First Best to an Imperfect Enforcement
Environment, i.e, if a country is financially constrained, there will be a decrease in the
amount of capital it can attract from foreign investors. The second part of Proposition 3.4
states that when a country is financially constrained, the share of FDI flows in total capital
flows will be higher, under the assumption that the production technologies share the same

Q.

4 Empirical Work

In this section I test the predictions in Proposition 3.4: that the share of FDI is higher
for countries that are more financially constrained, and that there is a positive association
between human capital flowing into a host country and FDI. The main regression equation

to be estimated is as follows:

ki = + _a , Rating Dummies;;, + Spillover;, +
¢ b+ o g ¢+ P2 Spillover;
+ +
O3 Spillover,, * Rating;, + ~ Controls; + v; + e;. (4.1)
—~—

Here k;; represents the share of net FDI inflows in private capital flows in country ¢ at time
t, taken from the World Development Indicators (WDI). Following (Albuquerque 2003), I
use Moody’s sovereign credit ratings as a measure of financing constraints and use them as
dummies (Rating Dummies;;) in the regression. To proxy the human capital that is embed-

ded in FDI flows, T created a spillover variable (Spillover;), following (Coe and Helpman

15



1995), which will be explained below. They also use this variable as a proxy for the inter-
national research and development spillovers coming through FDI. If spillovers are sizeable,
one would expect that the share of FDI would be larger. I also included an interaction term
between spillovers and ratings to capture the effect of financial constraints on the share of
FDI through spillovers. As ratings improve (hence as financial constraints are relaxed), the
positive effect of spillovers will be reduced. I expect that if spillovers are large, financial
constraints would be less binding, and the share of FDI would decline since the country
would be able to attract larger non-FDI capital flows.

As main control variables, I use GDP per capita (PPP-adjusted in constant 2000 dollars)
to control for country size. As other studies noted financial development is also an important
factor in explaining foreign capital flows.” Hence, I include a stock market development
measure and a banking sector development measure to capture different aspects of financial
development. To control for stock market development, I use either the ratio of the total
value of shares traded on the stock market to GDP, or the ratio of stock market capitalization
to GDP. Both of these measures are taken from Beck, Demirguc-Kunt and Levine (2000).
To capture banking sector development, I use the ratio of liquid liabilities to GDP or the
ratio of private credit by deposit money banks to GDP, from (Beck, Demirguc-Kunt, and
Levine 2000). To control for the level of human capital in the host country, I use average
years of schooling, Schooling, from the (Barro and Lee 2000) dataset . Finally to measure
trade openness, Openness, I use the total share of exports and imports in GDP from WDI.

As mentioned above, I use Moody’s sovereign credit ratings as a measure of financing
constraints. Moody’s foreign currency ratings are classified as Aaa, Aa, A, Baa, Ba, B,
Caa, Ca, C, and in each category there is a number assigned 1, 2, 3 from high to low rank,
which I aggregated. Aaa rating is considered to identify countries that are not financially
constrained and refers to the first-best solution in the theoretical model. It is taken as the
reference category, and not included in the regression. This implies that going from an Aaa
rating to a lower rating should imply a higher FDI share, hence a positive coefficient on the

rating dummies.

"See (Alfaro, Kalemli-Ozcan, and Sayek 2004)
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Figure 2 shows the association between the share of FDI flows in total capital flows and
countries’ credit ratings. As can be seen, there is a negative association between credit rating
and the share of FDI. A lower rating implies that a country is more financially constrained
and faces a higher default premium on both types of capital flows. Moreover, as the default
premium on FDI is lower, the country ends up having a larger share of FDI compared to

countries that are less financially constrained and enjoy higher ratings.

FDI Share - Rating

1 15 2 .25

Share of net FDI inflows in total flows
.05

0

& Caa B Ba Baa A Az Aaa

Figure 2: Average share of net FDI inflows in total capital inflows by sovereign rating

Following (Coe and Helpman 1995) the proxy for the international research and devel-

opment spillovers is:

Spillovery = Z Sjit * rdj (4.2)

J
where the subscript i refers to the host country, j refers to the international investor (a
G7 country), and ¢ refers to the time period. Given that most of R&D takes place in
GT7 countries, I consider the gross domestic expenditure on R&D (GERD) and business
enterprise expenditure on R&D (BERD) in G7 countries as the main source of human
capital flows.®¥ So, the inflow of R&D into country ¢ in year ¢, rd;;, is a weighted sum of the

real R&D stocks (rdj;) in G7 countries. The weights s;; are calculated as the FDI inflow

8 Also, the data on the FDI inflow shares for individual countries was very limited. As a sensitivity check,
I also consider a simple average of the R&D stocks in G7 countries instead of a weighted sum.
9The calculations for R&D stocks are in the Appendix.

17



from a G7 country j into the host country, as a share of total FDI flows into host country i
from all G7 countries. The relation between spillovers and the share of FDI in total capital
flows is presented in Figure 3. The relationship does not appear to be linear, so I experiment

with the square of the variable in the regression as a sensitivity check.

FDI Share - Spillover

Share of net FDI inflows in total flows
Share of net FDI inflows in total flows

4 .6 .8 1 1.2 4 .6 .8 1 1.2
GERD BERD

® fdi Fitted values ® fdi Fitted values

Figure 3: Average share of net FDI inflows in total capital inflows and Spillovers

The data set is an unbalanced panel data set with 44 countries, over the years 1981-
2004 due to missing observations in the data. For the estimation, I experiment with both
random and fixed effects. In Table 1 the first two columns show the main relation between
credit ratings and FDI shares for fixed and random effects, respectively. As expected, the
coefficients on the rating dummies are significant and positive, implying that moving from
the rating Aaa to a lower rating is associated with an increase in the share of FDI flows.

The third column of Table 1 uses GERD for the calculation of spillover effects and the
fourth column uses BERD. I also include Stock Market Total Value Traded / GDP, Liquid
Liabilities / GDP, and GDP as additional control variables. An increase in the R&D spillover
measure implies a significantly higher share of FDI. However, the negative and significant

coefficients on the interaction terms mean that as spillovers increase, a higher rating is
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associated with a lower share of FDI. In other words, when foreign human capital increases,
the positive effect of spillovers on the share of FDI is reduced through higher ratings. Stock
market development has a positive and significant impact on the share of FDI, but banking
sector development has no significant effect. Finally, GDP has a negative and significant
effect on the share of FDI. In columns 5 and 5, I replicate my analysis in columns 3 and
4 using random effects. The estimation results are still significant and have the expected
signs.

In Table 2 I use additional control variables to test my hypothesis using fixed effects
regressions. In columns 1 and 2 I include openness and schooling as additional control
variables. The main results do not change: lower ratings imply an increased share of FDI
and higher spillovers imply higher FDI shares. However, I still have a significant and negative
coefficient on the interaction term. Stock market development has a positive and significant
influence on the FDI share, but banking development still has no significant effect. GDP
has a significant and negative impact on the share of FDI, in line with my previous findings.
Openness has a significant and positive coefficient, implying that if a country is more open to
trade, it has a higher share of FDI. Schooling does not have a significant effect. In columns 3
and 4, I replicate the analysis using Private Credit by Deposit Money Banks / GDP instead
of Liquid Liabilities / GDP, with similar findings. Next, in columns 5 and 6, I replicate the
analysis using Market Capitalization as a measure of stock market development and obtain
similar results.

In Table 3 I replicate the analysis in Table 2, but this time using random effects. I also
check the validity of the random effects model by employing Hausman Tests between fixed
effects and random effects for each regression.!® T fail to reject the null hypothesis that
the coefficients estimated by the efficient random effects estimator are the same as the ones
estimated by the consistent fixed effects estimator. The random effects results are similar
to those in Table 2, but there is a gain in significance. Liquid Liabilities / GDP has a
significant and negative effect on the FDI share. I also find that stock market development

has a positive impact on the FDI share, whereas banking sector development has a negative

10Results are available upon request.
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effect or no effect at all. What is surprising is that the Schooling variable which captures
the education level in the host country is positive but do not have a significant effect.

I also experimented by putting the square of the spillover variable in the regression
based on the seemingly non-linear relation between the FDI share and the spillover measure
in Figure 3. The squared term has a negative and significant effect and the interaction
between rating and the spillover is still negative and significant. This finding implies that
higher levels of spillovers have a diminishing influence on the share of FDI flows. Schooling
variable again does not have a significant sign. This might be due to the fact that there
might be a relation between the education level of the host country which is not explicitly

modeled in this paper, the human capital spillovers from FDI and the share of FDI.

5 Conclusion

Using a dynamic contracting model with human capital, I show that when intangible as-
sets that are embedded in FDI flows, but not in non-FDI flows, the composition of capital
flows to developing countries is altered. I assume that foreign investors provide the host
country with intangible assets such as managerial services, organizational capabilities, and
engineering experience, together with physical capital such as plants, equipment and inven-
tories. The physical and human capital aspects of FDI differ because physical capital can
be confiscated by the host country but human capital cannot. Therefore, the host country
has to weigh benefits and costs when making default decisions. The host country may gain
from confiscating the output in the short run. However, all subsequent investment returns
are lower because human capital cannot be confiscated, and the host country loses all future
foreign capital investments. Hence, the risk premium on FDI flows is lower than the risk
premium on non-FDI flows, and the share of FDI flows in total capital flows is higher for
more financially constrained countries. In addition, there is a positive association between
human capital flows and the share of FDI flows, and the positive association between human
capital and FDI becomes weaker as degree of financing constraints decrease.

To test the empirical predictions of the model, I constructed a measure of intangible
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assets in FDI following (Coe and Helpman 1995). Using an unbalanced panel dataset, I find
empirical support for the following propositions: a) More financially constrained countries
have a higher share of FDI in total capital flows; b) There is a positive association between
human capital flows and the share of FDI in total capital flows; ¢) The positive associa-
tion between human capital flows and FDI flows is weaker for less financially constrained
countries.

Future research might enrich the model by explicitly modeling the human capital in
the host country and and examining how it might affect the association between human
capital spillovers and the share of FDI. There might be a direct transfer and diffusion of
technology and management to host country nationals. Through human capital spillovers, the
host country may gain enough skills such that there may be a tendency for host governments
to perceive the need to exert increased control over foreign investors and an improvement
in their capability to do so. This might imply that the host country may find it optimal to
default. On the other hand, spillovers from foreign human capital may imply an increase
in expected future gains from FDI flows, which might provide further incentive for the host
country not to default. So, a country with large spillovers coming from FDI might have a
lower default premium on FDI. There are two opposing effects and depending on the size of

the spillovers, there might be an increase or decrease in the likelihood of default.
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A Appendix A

Table 4: Summary statistics

Variable Mean Std. Dev. Min. Max. N
Share of FDI 0.226 0.162 0.001 0.984 410
GERD 0.967 0.132 0.426 1.188 410
BERD 0.964 0.141 0.362 1.205 410
Stock Market Total Value Traded / GDP 0.124 0.242 0 2.297 405
Stock Market Capitalization / GDP 0.337 0.419 0 2.824 410
Liquid Liabilities / GDP 0.485 0.286 0.076 1.366 410
Private Credit by Deposit Money Banks / GDP  0.395 0.305 0.058 1.66 410
GDP 8.026 0.767 5.684 9.818 410
Openness 4.204 0.599 2.584 5433 405
Schooling 6.296 1.787 2.292  9.904 309
B Appendix B
B.1 Proof of Proposition 3.2
Part (i) : From Eqn. (3.15) we have the optimal FDI inflow to human capital ratio as:
kB w  a \T=
hfj‘B = <1+’I" 1—CL> ’ (B'l)
and the counterpart when the participation constraint binds:
k% -
i - v : a (B.2)
h’} 1+ r + Default Premlumkf 1—a

Since the default premium is positive, we have (k‘fc7 By h]}f By > (K3/h}).

Part (ii) : Looking at the first order conditions for physical capital flows in the first best,

Eqn. (3.13) and Eqn (3.14), it is known that MPKJFB = MPKIB =14 r. Also, from Eqn.

(3.9) and Eqn. (3.10), it is known that when the participation constraint binds (¢ > 0), we have

MPK; = 147+ Default Premiumy,, and MPK; = 1+r+ Default Premiumy,, where both of the

default premiums are positive. These will imply that MPK}F B < MPK} and MPKFB < MPK;.

Since both of the investment projects are strictly concave, k} < kj

B and k? < kFB.

Both under first best and p > 0, human capital gains its marginal product w. To see how the
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level of human capital changes, I use the first order conditions in Eqn. (3.8) and (3.12), and see

how human capital reacts to changes in the k¢ to hy ratio,

ar—1
s SA(1 — k e(-ay)
hy = as s sA( a)[(l—a)—i-a(f)} f,
w hy
ar—1
8hf _ af P©s sA(l—a) af—e [(1—a)+a<kf>€:| e(1—af)—1a<kf>e—1 =0
hy hg ’

since ay > €. It is also known that there has been an increase in the FDI to human capital ratio,

ie. (k?B/h?B) > (k}/h}), therefore it can be concluded that A%} < h}?B.

B.2 Proof of Proposition 3.3

The term that is common to both of the first order conditions in Eqn. (3.16) and Eqn. (3.17) is

positive, and can be denoted as y = f}’ b d . Then I have,
s(Aa?kff—s—kf;O)

1+7r

= 1=-0 B.3
MPEK, % X (B.3)
147
MPE, 11—, (B.4)

where if Q < 1, then Mlli};f > MII'D"IT{O, which in turn implies M PKy < MPK,. Combining this

information with the first order conditions from Eqn. (3.9) and Eqn. (3.10), where:

MPKy = 1+r+ Default Premiumy,, (B.5)

MPK, = 1+r+ Default Premiumg,, (B.6)

it can be concluded that Default Premiumy, < Default Premiumy,.
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B.3 Proof of Proposition 3.4

Part (i) : Using Eqn (3.16), and taking the derivative of {2 with respect to (hy/ky):

2f
Q - ! (B.7)
- 1—q h € ) .
i (8
of
99 1 1—a (hs\
= —(ay—¢) a<kf> <0, (B.8)
!

as long as ay > e.
Part (ii) : T want to show that the FDI share in total capital flows is greater when participation

constraint of the host country binds:

* * FB FB
| (29)
ke + 5+ k keP + by P+ kB

1 S 1
kg kI8
1+k;+h; 14‘@
k* k‘FB
L+ * - * < 1+ FBO FB
k:f+hf k:f —I—hf
k* k* kFB k‘FB
o 1 Jo 0+ (B.10)

oy B o Bo_ 4 %o
* * FB FB
ki o hy ke™ Dy

Let’s have a look at the first order conditions for the first best, where M PK; and M PK, are

equal, and oy = a, = .

MPK!P = MPK[P (B.11)
. h?B € an—l .
sa (k)'P) = 5aAa<(1—a) (ki}pB> —i—a) (kFP)
erB
a—1
FB k{B
© = |75 (B.12)
f

For the states when participation constraint binds, the default premium of FDI flows is less than
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the default premium on non-FDI flows, hence:

MPK, > MPK; (B.13)
€ S|
x\a—1 h} ‘ a—1
sa (k) > saAda|l(l—a) = +a (k%)
f
@*
a—1
‘ ko
0" < <*> : (B.14)
Ky

It is known from Proposition 3.2 that (k:?B/h?B) > (k}/h}), therefore I can combine Eqn. (B.12)

and Eqn. (B.14) as:

k,FB L
< > . (B.15)
FB *
Ry Ky
The last inequality can also be written as:
LFB LEB
i (B.16)
o f
We also know from Proposition 3.2 that (k:? B/ kp) > (h]lf B/ h%}) and can write it as follows:
k:FB hFB
l’;—* > hf— (B.17)
f f
Combining Equations (B.16) and (B.17) will give:
k‘FB k:FB hFB
o s
k kG hy
LFB hJI;“B LFB  k*
°— > = = > 2. (B.18)
* * FB *
k¥ iy hy iy

The equations (B.15) and (B.18) will together satisfy the condition in equation B.10.
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C Appendix C

The data on Gross Domestic Expenditure on R&D in million 2000 dollars, constant prices and
PPP adjusted (GERD) and Business Enterprise Expenditure on R&D in million 2000 dollars —
constant prices and PPP adjusted (BERD) are from OECD Main Science and Technology Indica-
tors. Following Coe, Helpman and Hoffmaister (2008), R&D capital stocks were calculated using

the perpetual inventory method:

rdy = (1 — 5)7“dt,1 + RDE; 1,
where rd is the R&D capital stock, RDF is the R&D expenditure, and ¢ is the depreciation rate

which is assumed to be 0.05. The benchmarks are calculated as,

rdigge = RDE19g2/(0 + g),

where g is the annual average logarithmic growth rate of R&D from 1982-2004, i.e., g =
log(RD Esp04/ RDE19g2) / 22.
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