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Abstract .

We model the boundaries of the multinational firm by looking at a simple
trade-off between FDI (internal expansion) and debt (arm’s length expan-
sion). We then analyze the effects of contractual incompleteness due to insti-
tutional constraints in host countries, i.e. credit constraints and problems of
commitment, and introduce the possibility of corruption due to informational
asymmetry. The model predicts that multinational firms will prefer I'DI the
weaker the ability to commit of the host country, while more corruption will
shift the trade-off marginally toward debt. Cross-country empirical evidence
support these conclusions.




1 Introduction: Foreign Direct Investment,

Debt, and the Boundaries of the Multina-
tional Firm

Attracting foreign direct investment (FDI) is very often considered as an im-
portant policy objective in developing countries. Justifications for this are
various. As for the macroeconomic part, the argument starts from the neces-
sity to attract external savings to complete insufficient national savings and
allow a higher level of investinent in order to boost growth, Moreover, since
capital flows are supposed to have different degrees of stability depending
on their nature, DI is often perceived as safer than other types of capital,
like long term debt that may be difficult to renew when the economic con-
text changes (see the debt crisis of the 80's), or short-term inflows that may
reverse very quickly in case of shocks (as happened in Lalin America afller
the 1995 Mexican crisis or in 1997 in some Asian countries)!. As for the
microeconomic part, it is often stressed that FDI improves the efficiency of
capital, through transfers of technologies and formation of human capital, as
well as through important spillovers and externalities in the whole industrial
sector of the receplor country.

These last effects, the argnment goes, are generally even stronger in a
dynamic perspective, as IFDI also stimulates competition®. )

The weak point, however, is the lack of a satistactory theory of I'DI. The
nature of the multinational firm itself has received a quite limited treatment
in the theory of inlernational trade, in particular in the so-called "new trade
theory” and the "geography and trade” literature.

The first issue we want to stress in this paper is that most of the effects
attributed to L'DI are in fact produced by multinational enterprises (MNIY)
expanding their activities to new markets and by the subsequent assct ac-
cumulation, or in other words by the international diffusion of techuological
progress and corporate best practices, but that this expansion does not nec-
essarily take the form of FDL As a consequence, evaluating the challenge of
the attraction of technology for developing countries requires first a theory
of the boundaries of the multinational firm.

'To quote just some recent references on the stability and behavior of different types
of capital inflows, see Frankel and Rose (1996) and Sarno and Taylor (1999).

%A clear exposition of this double macro- and micro- “philesophy™, which often
guides multilateral institutions' development policies can for example be found in a
1998 presentation report of the Multilateral Investment Guarantee Agency (MIGA, a
World Bank agency devoted to the insurance of forcign investment political risk). Sce
http:/ /www.miga.org/tenyrs/guarant.htm, page 3.




Let us consider briefly how the multinational firm has been modeled in
the theoretical literature (sec Markusen, 1995, for a review). In the last 20
years, the literature has basically developed around Dunning’s "OT.I” frame-
work, which groups the motives for a firm to engage in direct investment
in three categorics: ownership, location, and internalization. Quwnership ad-
vantages correspond to some product, know-how, reputation or production
process which give the firm a relative cost or market superiority. 'I'hese are
conveniently summarized in "knowledge-based, firm-specific assets”. They
supposedly have two important features: they are transferable across space
casily and at low cost, and they have to some oxtent a joint-input charac-
teristic which makes their use reproducible at low cost. Location advantages
exist if it is profitable to prodnce in a foreign country rather than prodne-
ing at home and exporting, because of tarifls, quotas, transport costs, local
factors costs, type of product (e.g. goods with complementary services re-
quiring to be near the econsumers) and access to a potential market. These
first two characteristics together are thus direct advantages that outweigh
the extra-cost of doing business abroad and may explain the decision to in-
vest in a foreign country. The third feature, internalization, is somewhat
conceptually different from the first two. It generically refers to the prob-
lem of whether the most advantageous way of forcign investment is sctting
a foreign subsidiary, i.e. exploiting the potential advantages internally, or
at arm’s length, for example through a licensing agreement with a domestic
firm. Consistently with the case of ownership and location, internalization
advantages have been considered to be linked to characteristics like product
complexity and R&D intensity. However, the models which developed this
concept have relied on different tools, like asymmetric information (adverse
selection and moral hazard), the incomplete nature of contracts and the risk
of asset-dissipation.

This OLI framework introduces however confusion into what is the point
of the discussion. The problem is that it cxplains the multinational quality of
a firm by mixing technological and organizational characteristics (ownership),
efficiency of trade arguments (location), and considerations about the form
of the involvemnent in a foreign country (internalization). To simplify, we
may say that the first two points refer to why firms may want to expand
abroad, while the third onc has to do with the financial structurc they give to
their expansion. The decision of whether to engage in FDI or not obviously
belongs to this third category and is only relevant if the two first points
justify the multinational nature of the firm. To say it in yet another way,
two different trade-offs are involved: the first one responds to ownership
and location motives and is about going multinational vs. staying national;
whenever this first problem is resolved in favor of multinational expansion,
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a sccond trade-off arises for the firm, which is about exploiting its potential
advantages internally by investing directly in foreign counfries vs. simply
selling or licensing its technology.

To focus on this second trade-off, consider the definifion of FDI from
the IME’s 1993 Balance of Payments Manual, which is the internationally
accepled one:

"Horeign Direct Investment is net inflows of investment, to acquire a last-
ing management interest (10 percents or more of voling stock?) in an en-
terprise operating in an cconomy other than that of the investor. It is the
sum of equity capital, reinvestment of carnings, and short- and long-torm
intercompany loans between parent firms and foreign affiliates.”

From a standard corporate finance perspective, F1)I is thus not the in-
vestment itself (the plant, the assets) but a particular way to finance this
investment, namely through equity and internal leans. An alternative way
for the MNF to take advantage of its specific assats would be to scll it di-
rectly to the host country or to engage, as mentioned before, in some licensing
agreement, in which case it would in fact choose to hold a claim on the project
which can be broadly defined as debt*. Whether the firm will prefer holding
equity (FDI) or debt (selling or licensing) will then depend on the nature of
the project and on the particular kind of risks it faces (sec Hausmann and
Ferndndez-Arias, 2000, for an interesting discussion along these lines). In our
opinion, these must be understood broadly as including specific industrial or
climatic risks, as well as factors resulting from the nature of the information
available to the parties and the institutional structure of the host country.
Default on debt by sovercign horrowers, direct or indircet cxpropriation of
investments, and cases of corruption are some well known problems plagu-
ing relationships between foreign investors and host countries. in particnlar
in less developed countries (T.NDCs). We should thus expect these features
to have a significant impact on the financial decision of the firm secking to
invest abroad.

To sum up, the aim of our paper is to offer a very simplified theory
of the boundaries of the multinational firm in the presence of institutional
constraints, such as problems of commitment and corruption. The basic
mechanism draws on Williamson (1975), Hart and Moore (1990) and Hart
(1995), where onc of the partics (the firm) takes ox ante a specific action
(here the sunk investment), which has an influence on its bargaining position

In practice, some countries set a higher threshold.

1A classification of claims from the more junior te the more senior ones would be: 100%
ownership FDI, joint venture with more than 10% participation (thus still considered as
FDI), joint venture with less than 10% participation, licensing (where the firm retains
some technelogical "secret™). and debt (pure cession of the technology).




in subsequent periods. The incompleteness ol contracts implies that the
returns from the relationship depend precisely on this ex post bargaining
position, and so the decision on the ownership structure (here debt or equity)
is taken by comparing the payoffs that arise in each case. Specifically here,
we assume that the choice of the ownership structure belongs solely to the
firm. Furthermore, the specific investment involved is of a very simple nature,
since it does not affect the productivity of the project per se”, but. is simply
a sunk cost which allows the firm to retain part of the benefits of the project
in case of ex post renegotiation.

To capture in a simple way the “institutional cffects” of information, we
extend the model to deal with what seems to us a crucial feature of the
sitnation: the fact that the real value of the How of externalities to the
country may be uncertain (for the host country) and/or not verifiable, but
known to the investing firm. We consider this asymmetry of information to
be at the heart of the pervasive problem of corruption. By-introducing a
potentially corrupt “expert” in charge of assessing the value of the projects,
we examine how corruption affects the trade-off between debt and FDI. We
model the expert choice of the supervision intensity as an effort variable and
make simple comparative statics when the transaction costs of corruption
(taken as a proxy for the level of corruption in a given cnvironment) vary.

The second goal of the paper is to test empirically the main predictions
of the model, in particular how the trade-off debt vs. FDI is affected by
institutional phenomena such as the risk of repudiation of contracts and
corruption. We also consider the effects of mechanisms aimed at providing
to international investors insurance against political risk, in order to scc if
they are consistent with our theoretical framework.

In what follows, we present a stylized story which captures the basic
clements of the previous discussion. Section 3 introduces a simple model of
the trade-off between FDI and debt, that we progressively enrich to consider
the cffect of the lack of commitment, asymmetric information and corruption.
Section 4 then presents empirical evidence supporting the basic results of the
model, and Section § concludes.
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2 A Stylized Story

Consider the following stylized story. A firm has developed some specific
knowledge (as a result of large investment in R&I), long term experience in

“Such an extension would of course be possible. However, as we argue later on, it is
not clear which form of involvement should a priori be considered as more productive (see
footnote 10).




managerial best practice, etc.) that allows it to produce some good at a
substantial lower cost than its potential competitors in a given developing
country. This specific advantage pushes it to expand its activities in foreign
markets. The developing country has an interest in attracting this technology
for several reasons. First, there is a diraet walfare cffect on consumears from
making a good available at both better quality and lower price, thus from
increased competifion. Moreover, the introduction of the technology has a
bunch of indirect or “spillover” effects. These are broadly referred to as
productivity spillovers and imply that as a result of being exposed to the
more cfficient production process the domestic producers in this and other
branches also become more efficient over time®. In a dynamic context, these
externalities are likely to be important.

In a world of complete contracting, the firm and the developing coun-
try’s government (or some local firm) would presumably agree on a contract
stipulating the transfer of the blneprint of the technology for a given price,
according to the potential surplus created by the adaptation of the tech-
nology to the host conntry and the bargaining power of the partics. Thus,
the developing country would simply "buy” the technology and the neces-
sary inputs to make it work (machines, management, etc.). The payment
could be rcalized upfront by contracting dcbt backed by the potential gains
of the acquisition, either from the domestic or international financial system
or alternatively directly from the seller.

However, various problems may make this complete contract solution im-
possible. If the value of the technology plus the net spillovers are very high,
the reeciving country is likely to be credit constrained or credit would be
available at too high an interest rate premium, so it cannot simply contract
debt to pay for the technology. The alternative solution wonld be for the par-
ties to agree on a scheduled payment over time, adapted to the realization of
the potential benefits to the country. If the risk of contract repudiation exists,
howcever, as it docs in most of the world, this is plagued by a commitment
problem, since once the firm has transferred the blueprint of the technology
it exposes itself to a situation where the debtor reneges on its commitment
and forces a renegotiation in which it has increased bargaining power (if the
technology has been totally transferred, the debtor could simply refuse to
keep on paying). Thus, in this simplc sctting, the combination of credit con-
straint and weak ability to commit on the side of the receiving country puts
us in a context of incomplete contracting where the direct acquisition of the

6Beside these productivity spillovers, another strand of benefits can be labeled " mar-
ket access spillovers™. See Blomstrom and Kokko (1996) for an extensive discussion of
spillovers arising from the operations of multinational corporations abroad.




technology becomes more difficult.

Anticipating this, the alternative for the firm is to undertake direct invest-
ment. The country would still benefit from the spillovers mentioned above,
while the firm would keep its strategic information secret. However, the firm
will now have to incur a costly sunk investment. This cost is linked to the
need to prospect and negotiate with Jocal partners and counterparts, to deal
with local bureancrats, and to the investment in local physical and man-
agerial assets (construction of a new plant, adaptation to different business
conditions, etc.). This cost is greater than it would be for the host country
(or some local investor) who has better knowledge of local conditions and,
by definition, better access to the local administration. So, the net value of
the project over which bargaining takes place is lower than under the debt
option. In a world with perfect commitment, the debt option is thus always
more efficient from a global perspective. However, once we consider the pos-
sibility of contract rencgotiation at the end of the first period, the ontcome
is not obvious anymore. The firm has now a better status quo residual payoff
in case the host country defanlts, represented in our model by the fact that
it can recover a fraction of its second period profits (we discuss later on why
this is a reasonable approximation to the complex threat facing FDI, namely
outright expropriation on the onc hand, and "erecping” cxpropriation, for
example through increased taxation, on the other hand). The ingredients of
the basic debt vs. equily trade-ofl in the international diffusion of technology
are present in this simple framework: credit constraint and lack of commit-
ment, relative efficiency of local and foreign producers, extent of the potential
spillover offects in the host cconomy, relative incfliciency (sunk cost) of the
direct investment option, relative bargaining power of the parties’.

Consider, moreover, the existence of an asymmetry of information on the
potential benefits of the project hbetween the parties involved in the negotia-
tion. The fact that the host country has only prior subjective beliefs about
the rcal valuc has obviously important conscquences for the final outcome
of bargaining. It may then hire an expert in charge of assessing this value.
However, the need to delegate this task inside the government structure gives
rise to the possibility of corruption, whereby a better informed agent takes
advantage of her position to make a side contract with the investors, sharing

"Let us mention that this is of course a very simplified vision of multinational expan-
sion. In a multicountry world, the commitment problem becomes even worst, as we would
have to take into account the possibility that the host country, once it has acquired the
technology, may resell it to a third party, thus capturing some of the firm’s future rents.
This problem would obviously shift the trade-ofl against debt and in favor of direct in-
vestment. Its analysis would however require a more complex model, so we abstract from
it in the present version.




the potential information rent, in exchange for a favorable report. The facts
that ensuring honest behavior from the expert requires costly incentive pay-
ments and that the monitoring effort of this expert depends on its potential
reward, explain that the bargaining position of the firm, and thus the final
trade-off between FDI and debt will be affected by the level of corruption
that prevails.

3 The Model

3.1 Basic Setting: Debt vs. FDI

We consider the [ollowing three period model. Consider a country L, in which
a single firm produces a good with a constant return to seale technology of
marginal cost ¢;. This good is consumed by local consumers who have a
downward sloping demand function.

This technology happens to be a relatively ineflicient one: a foreign firm
has developed an alternative technology which allows it to producé the same
good at a lower marginal cost ¢p. Technology here must be nnderstood in
the broad sense of technical as well as managerial and commercial capacity.

Assume for simplicity that exporting to I. is not an option for transport
costs reasons for examples. Both country T, and the firm F, however, have
an interest in introducing the improved technology to L’s interior market:

- F has increasing returns to scale, due for example to an
irnportant fixed investment in the development of the technology,
and wants to expand its activity.

- As for country L, first it will obviously benefit from increased
competition (thus higher consumers’ welfare). Second, the intro-
duction of a better technology will have positive spillovers for the
domestic industry through some learning ellect: while in' the first
period the indigenous producers compete with their low cost tech-
nology (cr,), the contact with F will allow them to upgrade their
own technology and to produce in period 2 at a lower marginal
cost ¢rs.

The subscript t = 0,1 ,2 refers to time, with:

- t = 0, the benchmark situation in country L. with only
indigenons producers of cost ¢,.

$The model could be extended to consider an initial situation in which the firm exports
to country L, without modifying the principal insights.
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- t =1, the situation in L when the improved technology (cr)
s first introduced and competes with high cost producers (cp,).

- t = 2, the situation in I, when the improved technology (cr)
competes. with local producers who have benefited from techno-
logical spillovers (cost cre < cp).

In each period t = 0 to 2, the situation is characterized by the [ollowing
outcomes, where the upperseripts I and I refer to the “local” and “foreign”
technologies respectively:

Profits H,f Hf‘
Consumer surplus S¢
Aggregate welfare W, = §¢ + 11/ + TIF

Assuming there is no discounting, the net benefit of the introduction of

the technology is thus given by

G = (Wy— W)+ (W, — W) )

= ((SF+nmf +0f) - (S¢ +1E)) + (5 + 105 + ) — (S§ +1%)).

We assume that the parties are risk neutral and that the surplus is divided
among them according to a Nash bargaining process. Although at this stage
we can just compute the outcome in terms of cooperative game theory, we
find it useful to introduce the extensive game form corresponding to the Nash
bargaining solution that we will use later to solve the asymmetric information
case. The following three stage game, which exactly implements the Nash

9We can also disentangle the competition and the technological effects, by writing:

G (Wy = Wo) + (Wa — Wh) + (W) — W)

= 2(W) —Wh) + (Wa— W)

where the increase in welfare due to the change in the competitive structure of the
market is:

Wy —Wo = (S7 + 11} + 1I{) — (8§ +11)
and the increase in welfare due to the technological spillover between period 1 and 2 is:
Wp — Wy = (S§ +TIF + 115 ) — (ST + 11} +117)

For simple downward sloping demand functions, it is easily shown that G, the sum of
both effects, is always positive, although the technological effect may be negative for certain
extreme values of the parameters. We do not need to consider any specific functional form
for the development of the model, and assume that higher spillovers imply a higher global
value of the project (see below).




solution, is a simplified version of Howard (1992) proposed by Osborne and
Rubinstein (1994).

Time
1 1 | ] 1 .
I I 1 N ] L
The firm replics . The contract is
The firm The host country . PIISS  The host country :

declares its proposes a with a probability ppaoses between  realized

intentionto  splitting of the ~ Of continuing the x4 e [ottery  (The firm sinks
Soiaat gains G of the negotiation, and a p.Y. Kif FDI).
project counterproposal
Y =(y, G-y). X=(x, G-x).
N i
~

Negotiation under symmetric information

Figure 1: Timing under perfect information

This game form has the advantage of being simple and thus easily ex-
tendable to an asymmetric information setting. In the present context we
proposc an intuitive application, which runs as follows.

The game is a simple alternated offers bargaining in three stages. The
first player to move (the country) offers a possible agreement ¥V = (y;, G —
y1). The second player (the firm) responds to this offer by a counteroffer
X = (z1,G — 1) and a threat to terminate the negotiation. Ex ante, the
multinational firm’s position runs as follows: "Given your, offer, I will quit
with probability 1 — p (thus an ez ante threat). Furthermore, if negotiation
go on and you don’t accept my counteroffer X and insist in implementing V',
there is a probability 1 — p that T will decline any agreement.”

The mechanism which leads the players to choose the Nash solution is
quitc intuitive: any initial offcr which fails to proposc this solution can be
met with a “punishment” that leaves the initial offerer worse off than when
he proposes an equal splitting of the pie. This is becanse if 3y, > %, the
firm has the possibility to choose a probability p < 1, so that the negotiation
ends with a strictly positive probability. Faced with this threat, it is the
country’s best strategy to offer the Nash solution and the firm agrees to
this choice by choosing X = Y and p = 1. Of course, the country would
never choose y; < %, since the firm would again choose X =Y and p = 1.
(see Appendix 1 for a complete resolution of the game under. complete and
incomplete information).

With perfect information, the timing is as in Figure 1. In a world of com-
plete contracting, the firm would simply sell the blueprint of the technology
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to country L, based on its total value. From now on, we call this the ” Debt”
option, in the sense that the conntry (or some local firm) simply contracts
debt to buy the technology, eventually collateralized by its expected gain
from this acquisition, and sets up a locally owned Grm endowed with the
new production process.

The status quo payolfs of the parties, if the negotiation is abandoned and
the investment is not realized, are simply U, so that the surplns G will be
split in the following way:

UBEBT = U{;EBT = %G (2)
Alternalively, the firm may choose to engage in FDL In this case, it will
have to pay in period 1 a sunk cost K, which generically corresponds to the
cost of finding local counterparts, building a new plant in the host country
and adapting to an imperfectly known business context. On the other hand,
the firm keeps the property-right over the technology. For simplicity, we
assume that both the efficiency of the new firm in the host country and the
resulting spillovers for the local industry are the same regardless of the way
the technology is introduced (debt or FDI)'?. As before, the firm bargains
with the host country over a share of the benefits generated by its entry, now
equal to G — K. With the same status quo payoffs than before, the outcome
of the Nash bargaining is:

U‘g‘m == UI’:DI = (G = K) (3)

|~

Hence, in a world with perfect information and no commitment. problems,
debt is always more efficient.

3.2 Credit Constraints and Lack of Commitment

This framcwork relics however on a number of disputable assumptions, such
as perfect access to financial markets for the receiving country, and absence
of strategic defanlt. In fact, the total actual value of the introduction of
new technology being of high magnitude, country T. is likely to be credit
constrained in international markets. In this case, a possible alternative is

9As for the efficiency of the organization resulting from the debt option vs. that of the
FDI option, the comparison is a priori ambiguous. On the one hand, a subsidiary may
benefit from specific spillovers [rom the parent company, that would not accrue to a locally
owned firm. On the other hand, local entrepreneurs may benefit from better knowledge
and information about the business conditions in their country (see Schnitzer, 1997). The
comparison of spillovers in both cases is thus also ambiguous.
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for the firm to sell its technology against the promise of partial payments in
each period. With a similar bargaining process, the onfcome in each case is
the same as before, divided in two successive parts. Calling:

Gl = I’VI = W-('): and Gg Wg = IV

the surplus [rom a debt contracl is shared in each successive period, so
that global payoffs are as follows:

1
Ubker = Ubupe = GT + 502 (1)

while in case of FDI, it is

- 1 v

This option may however collapse becanse of imperfoat commitment on
the part of country L. Consider the possibility that it may renege on its
commitment in second period, represented here by an exogenous probability
7 of strategic default, and force a renegotiation. To say it in another way, v
corresponds to the risk of repudiation of contract by country L.

Before going on, it is uscful to discuss bricfly the form that this repudi-
ation may take with a debt and with a FDI contract respectively. In case
of debt, it is straightforward to consider that the country simply defanlts
(with probability «) and forces a renegotiation in which the firm has a status
quo utility level of zero, thus appropriating the whole surplus. In case of
FDI, the situation is shghtly morc complex. First, in some cases the investor
faces the risk of outright expropriation or nationalization of the productive
assets. Second, it is exposed to a more subtle form of expropriation, in which
the host country manages to capture the rents generated by the subsidiary
through specific actions like modifications of the tax schedule. While in the
first casc the outcome is similar to the casc of repudiation of a debt contract
(the foreign firm is left with a status quo payoff of zero in period 2), in the
second case 1t is generally considered that since the firm keeps the property
rights over the subsidiary, it can react by taking specific actions that allow
it to retain a certain stream of profit, for example shifting back some of
its production to another intcrnational location. In this last casc, the firm
being potentially able to recover a fraction of its second period profits, it
has a better position in the subsequent renegotiation. Thus, in the case of
DI we simply assume that the foreign firm and the host country anticipate
that in expectation the firm will retain a fraction of its second period profits
cqual to A1, where # < 1 depends both on the probability of both types
of expropriation and on the fraction of the profits that can be recovered by

Ll




the subsidiary!'!. To sum up, we assume for now that both with debt and
I"'DI, bargaining is over the all surplus and expropriation arise with the same
positive probability 7, followed by a renegotiation at ¢ = 2 in which the per-
ceived status quo levels depend on which of the debt or the FDI contract has
prevailed in period 1.

Now, with a positive probability that the country reneges on its commit-
ment in period 2, the timing of suceessive events is shown in Figure 2:

Period 2
contract is
realized
15§
] 1 |
T : !
The firm Negotiation P crigd L
declares its under contract is
intention to symmetric r%llzgfm ” Y
i i i 1€ S S ncw
invest. information &(iFFDI) n B tisiion
\ occurs

Figure 2: Timing when renegotiation is possible

The outcome of the bargaining process becomes the following.

In case of debt, the first period surplus G, is divided evenly, while in the
second period in case of renegotiation the firm gets nothing with probahility
v (the status quo payoff of the firm at t = 2 is 0, while that of country L is
(7). hence:

1 1

X |
Uppsr = 5(;1 s 5(1 =G

In case of I'DI, following our previous discussion, if the renegotiation
does not yield any result, country 1. keeps both operating firms, and thus
the potential second period benefit Gy, but a [raction 0IIF is retained by the

""We do not model explicitely at this stage these two different cases, since we want
to keep the model tractable when introducing asymmetric information and corruption.
See Schnitzer (1997) for a more detailled discusion and a model where both cases of
expropriation are considered.
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firm. The status quo payoffs at the beginning of period 2 are now 0114 and
(g — 0TI for the firm and the host country respectively. 'I'hus the ontcome
in this case will be:

1 L1, , h

Uf’-“'m = "2’((;,1 — K) + E(l +7)Gy ~ '701'15 ({)
: 1 1 )
Ugpr = ",;(Gl - K)+ 5(1 — ¥)Gy + 0115

The interesting thing is now to look at the trade-off faced by the firm
belween the debt and the FDI oplion. IL is straightforward (o oblain:

FDI > Debl < 40115 — iz(- >0 (8)

The potential renegotiation in period 2 now implies that the foreign firm
prefers to undertake foreign direct investment for certain values of the pa-
rameters. In particular, the trade-off is more favorable to FDI, the greater
the share 0 of second period profits that can be recovered in case of contract
repudiation, the greater II, which is the case when the spillovers are of small
magnitude, and the lower the sunk cost K. This very simple setting is thus
consistent with the basic empirical evidence on that matter!2.

This simple equation provides a key relationship between the likelihood of
FDIvs. debt and the probability of contract repudiation by the host country,
namely that a higher risk of repudiation makes FDI more likely. We show
below that this is also consistent with the cross-conntry empirical evidence.
In the next section, we want to analyze how this trade-off is affected by the
existence of an asymmetry of information between the parties.

3.3 Uncertainty on the Level of Spillovers

In a situation where the foreign firm has developed some specific technology
and/or know-how, it is natural to assnme that it has private information
on its exact characteristics. In our model, this asymmetry of information
1s about the level of spillover that the introduction of the technology would

12Markusen (1995) reports that most empirical studies support the view that the inter-
nalization of technological transfers (i.e. FDI) is more likely for R&D intensive firms with
new and technically complex products. If we take the view that this type of production is
characterized by relative low potential spillovers, because the complexity of its products
implies a less intensive linkage with domestic suppliers (which scems to be one key fac-
tor for the transmission of externalities, see Blomstrém and Kokko (1996)), this picce of
evidence fits well within our framework.
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generate, and implies that the host country does not know exactly the extent
of the potential henefit. (3.

Assume that the net benefit can take two values (7 and G, such that
G < G, so an upper bar (resp. lower bar) will be said to correspond to the
“good type” (resp. "bad type”) project. Consider a situation where the host
country has previous belicfs about the realization of G given by:

PG = G)=1-v

3.3.1 The Nash Solution with Asymmetric Information

To see the implication of the asymmetry of information for the bargaining
problem, consider again the extensive game form introduced above. When
one of the players has private information about his type, it obviously matters
whether it is the informed party which moves first or not. To avoid the
multiplicity of equilibria inherent to a signaling game, and to keep the model
as tractable as possible, we stick to the case where the uninformed party
(the host country) moves first. The timing of the bargaining procedure is
the same as under symmetric information, with the only difference that now,
when choosing #; at the beginning of the game, country L ignores the true
value of (G and acts in such a way that its expected payoff conditional on the
realization of the firm’s type is maximum. The complete resolution of the
subgame perfect Nash equilibrium of this extensive game is in Appendix 1.
Again, what happens is intuitively clear. If the country chooses y, = -(25,
the complete information solution (thus the Nash solution) is implemented
with probability 1 — v (when (7 = G), but with probability v (when G = G)

it incurs a loss since its initial offer is less than %

On the other hand, if the country’s initial offer is y; = £, the complete
information solution is now implemented with probability v (since G = G),
but with probability 1 — v (when G = G) the offer is too high and the firm
replies with p = % and z; = %, so that the country suffers a loss with respect
to the Nash solution.

Furthermore, it is shown in the appendix that an intermediate value of
y1 1s never optimal, so that depending on the value of the parameters, the
best choice of v, is given by cither yy = % or y; = %

The next table summarizes the outcome of the game for different values
of the parameters.
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v < '5'(|_<_“ 7 > E%F
Host country: y; = -(-;- Host conntry: 3y, = -C?i
LI X
|G (5.%) (351 25)

Since in some cases the host conntry has to give np a rent to the investing
firm, a way oul is to use an expert to bridge the information gap. Consider
this expert to be a burcaucral working for the government, or equivalently a
public institution spccialized in dealing with forcign investors.

3.3.2 Intervention of an Expert and Possibility of Corruption

Consider a supervision technology a4 la Tirole (1992), where the expert gets

with some positive probability £ a verifiable signal ¢ on the good type investor
(sce Figure 3)%.

c=G
g
G
v 1_
c=0
G
1-v
G———o=0

Figure 3: Information structure

The task of the expert gives her decentralized power, in Lhe [orm of infor-

mation that is not directly verifiable by the government. To the extent that
the expert pursues her own interest, she has an incentive to collude with the

foreign firm to extract some of the information rent.

13This hard information setting rules out for the moment possibilities of extortion. for

example an expert threatening a bad type investor to report the project of being a good
type one, that may arise in the solt information case.
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In the present case, the only risk of collusion occurs in the case where
v< Z%E_’ where the investor enjoys an information rent'*. When the expert.
detects a good type project of value G (which happens with probability 1),
she may collude with the firm to report the project of being of the bad type
((2), and sharc the surplus $AC.

If collusion occurs, we assume that the experl has all the bargaining power
and gets the whole surplus.'” Morcover, when the firm transfers an amount ¢
to the expert, she receives only kt, where the deadweight loss parameterized
by k (k < 1) corresponds to the transaction cost of collusion'®. Thus, to
prevent collusion, the host government has to give the expert an incentive
payment s = k%AG when she reveals a good type project.

The timing of the events is now as in Figure 4.

Negotiation
under
symmetric
information
£
t } N }
The fum  1h¢ country hires -y, expert chooses  Collusion
declares its m‘:]cxpcr:);_n itsmonitoring  eventually 1€
s ey asscs%\cg the ntensity & takes place ; ST
to invest. SIS oF according to the Negotiation
Pof]“m“"'_“'f" reward scheme she Grider
progect. faces., asymumetric
information

Figure 4: Timing with intervention of an expert

Consider now that in order to have a signal with probability £, the expert

: . ; ] ; &
YSince the only case where the investing firm enjoys a rent is when v < == we shall

G40
therefore concentrate on this case. I{ 1s ensily shown that with the information strocture

postulated above, when v > 7‘%?'— the introdnction of asymmetric information and the

expert intervention have no effect on the trade-off between FDI and debt (see Appendix
3).
15This assumption is made for simplicity. Considering that the expert and the firm have
relative bargaining power parameterized by @ (@ < 1), and thus get a share of the surplus
equal to & and 1 — « respectively , would not change the following results.

8} can be considered to capture both material difficulties in realizing illegal side pay-
ments and psychological traits of the corrupt agents, like their relative honesty or their
fear to be caught. See LafTont and Tirole (1991) for a discussion.
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must exert an effort which has a disutility ¥(¢) (¥/(€) > 0,T(£)"” > 0)'.
‘The government. rewards the expert with a payment r for each dollar that

her report allows to recover. The expert will thus choose its level of effort so
as Lo solve:

AG

mfax Er

= ¥(E) (9)

If we take a simple functional form ¥(.) = %%: for the purpose of normal-
ization, we see immediately that the expert will choose £° = 7.

Anticipating this, the government will set the reward 7 so as to maximize
its gain from hiring the expert:

AG AG AG AG
max § 5 —é&r 5 == —r? 2 (10)

where the first term is the gain due to the report ocenrring with probability €,
and the second term is the cost of the incentive payment to the expert. Thus,

il will set r* = %, and will receive an informative report with probability
& =1
S T gt

Consider now the case where the expert is potentially corrupt. We have
seen in the previous section that she gets s = k%AG if the side contract

with the firm is enforced. The maximization program of the expert becomes
therelore:

max 3 [max(k,, r)ég]

- w(g) (11)

where the side contract prevails if £ > r and a thruthfull report is made
otherwise. The expert will thus choose £* = max(k,r). ConQidPring this, it
is optimal for the government to choose 'r = —% aslongas k < g and r* =k
otherwise. As a result, £* = — when k < 3 L and &' = k otherwise.

As k increases, i.e. as th(‘ c*nwrnnm(‘nt becomes more prone to corrup-
tion because of lower transaction costs, it is thus obvious that the intensity
of monitoring £" will also increase and the trade-off will be shifted toward
debt!S.

17See Mookherjee and Png (1995) for a model where corruptible mqpectors choose their
monitoring intensity in a similar way.

1¥Similar comparative statics obtain with respect to the eflect of corruption if we allow
for a more complex information structure where the expert is corrupt with some probabil-
ity, or equivalently there is a proportion of corrupt experts (see Appendix 2). Wane {2000)
has similar results, with corruptible inspectors exerting a higher level of monitoring effort
than non corruptible ones.




In this simple informational structure, the collusion proofness principle
holds (see for example 'I'irole, 1992), so that country T, will always find it
profitable to pay the expert in exchange for a hard signal that the project is
good. We can now look at the consequences for the trade-off between debt
and FDIL. Three cases will oceur:

- Cascl: with probability »¢ | the project is good, the experl has a
signal (G, reveals it to the government, and the full infeormation solntion is
implemented.

- Case 2: with probability »(1 — &) , the project is good, the expert has
no signal, and the asymmatric information solution prevails.

- Case 3: with probability 1 — v , the project is bad, the expert have
no signal either, and the asymmetric information solution prevails. Note
however that this case is similar to the complete information one, since the
firm has no rent anyway.

With two types of projoct and complete information, the trade-off be-
tween I'DI and. debt is given by:

=F P K
FDI = Debt « « (v0TT, + (1 - V)OI ) - - >0 (12)

Under asymmetric information, some compulations show that the Lrade-

off bacomes (see Appendix 3):

_ K
FDI > Debt v (vefTT; + (1 - ve)0mE) — 58 (13)

which can also be written as:

FDI > Debt & 401§ — &0 (T - T, ) - =2 B (14)

The difference comes now from the fact that when renegotiation is forced,
with probability 1 — € (the sum of the probabilities of cases 2 and 3 above)
the host country is uninformed about the firm’s type. In particular, with
probability v(1 — £) (case 2), the good type is able to mimic the bad one

s

(remember that we arc in the case where v < ?EE’ and thus the government

offer is %, which corresponds to a bad type project) and receives an extra gain
[rom negotialing under asymmetric information, thanks lo a betler stalus
quo position in the renegotiation (911 instead of Gﬁg )1, Note thus that it is
the interaction of the risk of repudiation (which induces renegotiation with a
certain probability) and of asymmetric information and potential corruption

F) K

lgﬂ; corresponds Lo Lhe second period profil. of (he incoming firm il (he spillover is low,

L.e. i the firm retains a greater competitive edge, and is obvionsly greater than ﬁg
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(which modifies the firm’s bargaining position in this renegotiation) that
together shilt. the trade-off.

Since II¥ is greater than ﬁ; it appears that an increase in the proba-
bility £ that the expert has a signal on the good project, shifts the trade-off
marginally toward debt. We have seen that when the expert chooses the
intensity of monitoring according to her potential reward, £ is higher in a
more corrupt environment (when transaction costs of corruption are lower).
We can then conclude that environments more prone to corrnption tend to
favor debt relatively more than FDI*. _

We sum up the insights from the model in the following proposition:

Proposition 1 the lrade-off of the investing firm is more favorable to FII
the weaker the ability to commit of the host counlry (the higher ), while an
environment more prone to corruption (lower transaction costs of corruplion,
thus higher k) has the opposite effect of shifting the choice of investment
toward debl. Moreover, the corruption effect is of smaller magnitude and
effective through its interaction with the commilment variable.

We now turn to the empirical cvidence.

4 Empirical Evidence

The aim of this seclion is to lest the insights of the preceding model, in partic-
ular with respect to the effect on the composition of capital flows (more pre-
cisely the relative proportion of FDI and debt flows) of a country’s perceived
risk and level of corruption. In accordance with the theoretical framework
presented, our empirical analysis tries to disentangle the effects of differ-
ent institutional aspects and lo assess Lhelr relalive importance. Our major
findings, docnmented and discussed below, are the followings.’

- Iirst. the share of FDI in capital flows goes up significantly with the
perceived risk of repudiation of contract in the host country, taken here as a
proxy for the lack of commitment.

- Second, when introduced alone corruption has a similar ellect on the
share of FDI in total capital than risk , but of lower magnitude and not
statistically significant. However, once risk is accounted for, corruption has
rather a negative effect, meaning that more corrupt countries have a cap-
ital mix relatively more light in FDI, although it is still not significant at
conventional levels.

20Gimilar comparative statics obtain with a more complex information structure in which
a certain proportion of experts is corrupt (see Appendix 2).
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- Third, the introduction of an interaction term between risk and corrup-
tion shows that corruption tends to damper partially the effect of risk on the
share of FDI, although even in very corrupt countries. the net effect remains
positive, Le. the risk eflect appears to be dominant.

- Fourth, the introduction of a dummy variable characterizing conntrics
under the MIGA “umbrella” reveals a negative and significant effect on the
share of I'DI in total capital, which is consistent with our previous resnlt
if we assume that MIGA acts as a risk reducing mechanism through the
disciplinary effect on the host country. Thus, this mechanism oriented to
stimulate FDI in fact lowers the shara of FTT becanse it reduces the level of
country risk.

It is interesting to replace these results in the context of the available
empirical evidence on that topic. Concerning the analysis of the composition
of capital flows in relation to institutional characteristics like commitment
and corruption, the only papers we are aware of are those of Hausmann and
Ferndndez-Arias (2000) and Wei (2000) **. The first paper, based on cross-
country regressions similar to the ones we perform, concludes: “Hence, a
larger share of FDI in capital flows is typical of countries that are poocrer,
more closed, riskier, more volatile, more distant, less financially developed,
with weaker institutions and with more natural resources.” We broadly coin-
cide with this assessment, although we find some of the variables mentioned
not to be significant. As for the paper by Wei, its main conclusion is that
“corruption in a capital-importing country tends to tilt the composition of
its capital inflows away from foreign direct investment and towards foreign
bank loans.” This study relics, however, on different sample and data sct. It
is based on bilateral capital flows data from 13 developed countries to 30 less
developed one, thus obviating more developed countries as recipient. [ur-
thermore, debt flows are restricted to bank lending statistics. T.et us mention
that although our conclusion regarding the effect of corruption on the com-
position of capital flows is similar to that of Wei, i.c. corruption reducecs the
proportion of FDI in capital flows, we find its effect to be only residual and
dominated by the incidence of country risk.

Next, we present the data set and then the results of the statistical anal-
ysis.

211t must be noted that the aim of these papers are not enterely coincident with ours.
The first one is not restricted to the composition of capital flows, but also look at the deter-
minants of their volume (given our theoretical goal, however, this second aspect is beyond
the scope of our empirical analysis), while the second one investigates the relationship
between composition of capital flows and currency crises.
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4.1 The Data

Foreign Direct Investment as a share of total private capital (FDI/K).
To measure the relative prevalence of foreign direct investment (FDI) versus
debt in a country’s composition of capital flows, we use the amount of foreign
direct investment, defined as in section 11, as a share of total private capital
Aows, consisting of private debt (commercial bank lending, bonds, and other
private credits) and nondebt flows (FDI and portfolio equity investment).
This data correspond to net flows and is [rom the World Bank’s 2000 World
Development, Tndicators (WDI) and Global Development Finance (GDF),
which compile them from a variety of public and private sources including
the World Bank’s Debtor Reporting System and the IME’s International Fi-
nancial Statistics and Balance of Payments Databases. We also complete
a few entries by recurring to OECD and IMF balance of payment figures,
getting a cross-country sample of 118 observations covering both developing
and developed countries??.

Risk of repudiation of contracts. To represent the level of a country
specific risk in the sense of lack of commitment, we employ here two different
measures. The first one is an indicator of the risk of government repudiation
of contracts, published in the International Country Risk Guide by the pri-
vate firm Political Risk Service, Inc. Tt is available for 127 countries for 1995
and is rescaled to rank countries from 0 (less risky) to 10 (more risky)®.

Corruption. We consider two alternative measures of corruption on a
cross-country basis. The first measure is the graft index compiled by Daniel
Kanfmann, Aart Kraay and Pablo Zoido-Labatén at the World Bank as part
of their extensive database on institutional efficiency®*.The corruption or

22 An open question is whelher (o use nel, capital Oows (Chus s stock approach) or
gross inflows figures. Althonugh the answer is not straightforward, both methodological
and practical aspects advocate for a net flows approach. First of all, as Hansmann and
Ferndndez-Arias (2000) point ont, the very financial nature of FDI gives rise to the possi-
bility of “ronnd tripping schemes”, in the sense that inflows registered as FDI may easily
be transformed domestically into debt and then flow out under a different denomination.
Thus to take inte account this parmanent arbitraging behaviar partially motivated by
short term events and capture the effect of fundamentals, a stock approach conld be more
appropriate. Moreover, from a practical point of view, it appears that pure gross inflows
are not available for many countries, especially developing ones (African countries are
virtually excluded from the sample). In fact, any sample based on gross data is strongly
biased toward high and middle income countries. Since we are primarely interested in
testing our theory on developing countries, we take the decision to restrict ourselves to
net data,

23 Consistently and for the sake of easy interpretation, all indices nsed in this paper are
rescaled from O (less risk, least corrupt) to 10 (more risk, most corrupt).

24 'his data set is based on the compilation of over 300 governance measures from a
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graft index results from the aggregation of the available related subjective
indicators (16 index from 13 different sonrces) qualifying aspects as “the fre-
quency of additional payments to get things done” or “the effect of corruption
on the business environment”. It uses an unobserved components model, in
which the observed data arc expressed as a lincar function of nnobscrved cor-
ruption plus a disturbance term corresponding to perception errors and/or
sampling variation.. This technique allows them to get observations for 153
countries, i.e. for a much broader set than any individual indicator would
permit, thus reducing the risk of sample bias.

The second measure is the result of a “poll of polls”, conducted by the
German NGO Transparency international (TI), which published a widely
publicized yearly report ranking countries according to their level of corrup-
tion. The 1998 TI index covers 79 of our sampled countries and considers
mainly corruption in the public sector, defined as the abuse of public office
for private gain. It is a simple unweighted average of the 12 rankings from
seven different sources®.

Note that abstraction is made from guantitative and descriptive data on
cross-country institutional variations. Apart from the difliculty in obtain-
ing such “objective” data, there are more fundamental reasons to focus on
subjective data. First, objective data on corruption cascs might reflect both
the prevalence of corruption, the legal categories of each country, and the
effectiveness of the anti-corrnption fight (Ades and Di Tella, 1999). Second,
there is a revealed preference argument in favor of subjective indices, in the
sense that they captuwre the perceptions of the agents, which are the relevant
decision variables. Finally, it can be argued that such data measurc both the
intrinsic quality of norms and rules and the efficiency of their enforcement.

Instrument variables. When estimating the relationship between the
share of FDI in total capital Aows and indices of risk or of corruption. the

variety of sources, organized in six clusters, namely “Voice and accountability”, “Political
Instability and Violence”, “Government cffectiveness”, “Regulatory Burden™, “Rule of
law” and “Graft”. See Kaulmann et al. (1999) for precise definitions and constructions
techniques,

25Pglitical & Economic Risk Consultancy (Asian Intelligence Unit), Gallup International
(50th Anniversary Survey), Institute for Management Development (World Competitive-
ness Yearbook), World Economic Forum & Harvard Institute for International Develop-
ment (Global Competitiveness Report), Political Risk Service (International Conntry Risk
Guide), World Bank World Development Report (Private Seetor Survey), and Feonomist
Intelligence Unit (Country Risk Service and Country Forecast). For more dotails on the
construction and sources, as well as diseussion of the most critical methodological points
as for example the intercsting issue of the eventual distinction betwoen administrative and
political corruption, sce http://www.gwdg.de/~uwvw /FID1993.htm. and Transpareney In-
ternational website at http://www.transparency.de.
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possibility of endogeneity bias is an important concern, both because the
elaboration of the index for any given country might be influenced by the
economic performances regarding the kind of outside finance it succeeds in
attracting, and because it is unclear whether the particular prevailing capital
mix generates defanlt and corrnption (some of its component being more
prone to these manifestations) or if it is corruption and default which affect
the composition of capital. 'lo tackle this issue, we retain the following
instrumental variables, which have become of frequent use in the empirical
literature on corruption and the quality of institutions.

As for the risk of repudiation of contracts, we nse an index of demaocratic
rights from Polity III, which synthesize different aspects as the degree of con-
straints on the exeentive branch exerted by other powers, the competitiveness
and openness of executive recruitment and political participation, as well as
the extent to which the executive might be dominated by one individual. A
morea democratic society, in the scnse captured by the Polity index, namely in
terms of openness and stability of its institutional functioning, may be more
likely to avoid extreme situations like outright repudiation of contracts or
forced renegotiations. Furthermore, the “objective” way the index is build,
based on speciflic criteria, makes it unlikely that the result be influenced
by any fcaturc of the capital structurc. In addition, we usc a mcasurc of
the number of free newspaper in circulation per 1.000 hab.; drawn from the
World Bank 1998 World Development Indicators, which proxies the degree of
civil society participation and the monitoring pressure on the public sector.
These measures cover respectively 148 and 174 countries. The correlation
cocfficient of the risk of repudiation index with the democratic index is of -
0.544, while the correlation coeflicient with the newspapers index is of -0.602,
hoth significant at the 1% level. Finally, we take the now widely used index
of ethnolinguistic fragmentation. Mauro (1995), who popularized it in this
instrumental role, argues that the index of ethnolinguistic fragmentation is a
suitablc instrument for both corruption and political instability and thus for
institutional efficiency. The series we use groups 155 observations, and the
correlation coefficient of the ethnolinguistic fragmentation index (a higher
score on this index indicates a more fragmented country) is of 0.517 with our
measure of risk. '

To instrument thc corruption indices, we follow Mauro (1998) and usc a
dummy variable indicating whether the country ever was a colony after 1800,
a legal origin dummy equal to one if the conntry’s legal code is of Fnglish
origin, drawn from La Porta et al. (1998), who show that it is a significant
determinant of the level of corruption, and an index of the exchange rate
black market premium, from Freedom House (rated from 0 to 10, higher score
meaning a smaller premium). This last variable is a proxy fot the level of rents
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due to price distortions and protectionism, pointed out as significant sources
of corruption, for example by Ades and Di 'lella (1899). 'The correlation
coefficients of these three instruments with the corruption indices are of .14,
-0.38 and -0.15 for the Kaufmann at al. index, and of 0.36, -0.36 and -0.11
for the TT index respectively. We deliberately avoid othar variables generally
used as instruments for corruption (see Mauro, 1998), such as measures of
openness, stock or exports of natural resources, since the relationship of such
economic concepts with fows of capital and investment cast doubt on their
exogeneity with respect to our dependent variable.

Tables 1 shows the first stage of the IV regressions for risk and corruption
respectively. All the instruments considered have statistically significant co-
efficients. Moreover, the signs arc as expected: more fragmented countries
tend to be riskier, while better performance in terms of democratic stability
and a higher degree of public sector monitoring by the civil society result in
lower overall risk. As for corruption, countries with a colonial past arc more
corrupt, while those with a legal system derived from the English tradition
are on average less so. Finally, a more impértant black market premium is
a significant predictor of a more corrupt country. A standard Hausman test
support the validity of the instruments chosen.

Insurance against political risk. In practice, there exist investment
insurance programs aimed at protecting investors against loses arising from
political risk. Beside a number of private firms active in this market, the Mul-
tilateral Investment Guarantee Agency (MIGA) created in 1985 by the World
Bank Board of Governors, provides insurance against four types of political
risk: transfer restrictions, dircct or indircct cxpropriation, war and civil dis-
turbances, and breach of contract by a host government®. Additionally, it
also has a mandate of technical assistance, through research, dissemination

of information and support of national promotion capabilities. Tn the fifteen
years elapsed since its creation, the agency has been very active. As of 1998,
a total of 348 guarantccs had heen issued, for USS 4.2 billion in coverage
and an estimated of about US$ 25 billions in I'DI facilitated. The insurance
activity is supposed to have both a direct effect compensating the specific
country risk, and an indirect effect, related to the fact that the issuance of
an investment guarantee requires the consent of the host government, so that
“hevond providing financial compensation for actual losscs, MIGA's involve-
ment in a proposc‘d project was meant to mitigate the likelihood that such
losses wonld ocenr”, and “the umbrella of protection against breach of con-
tract that comes from MIGA’s presence derives, therefore, not simply from
the compensation its guarantees provides but also from its role in deterring

26Detailled information on MIGA can be found at http://www.miga.org.
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any abrogation of promises solemnly entered into by a host country.”*" It
is thus interesting to test the effect of such mechanisms on the structure of
capital Aows. We expect a priori that a country formal compromise with
the MIGA/World Bank mechanism would mitigate the risk of expropriation
of FDI. Since gnarantees typically covar only specific projects, what we are
testing strictly speaking is more the referred disciplinary elfect that stems
from the fear of negative consequences in others World Bank and interna-
tional donors related activitics. To do so, we construct a dummy variable
indicating whether a country is host to any outstanding MIGA guaranteed
NI project as of 1998, This is the case for 52 conntries.

Other data. In addition, we use the following variables: as control vari-
ables, the level of development measured by GDI? per capita, the openness
of the economy measured by the ratio of imports to GDP, from the World
Bank 1998 World Development Indicators, an index of macroeconomic sta-
hility, which is. an average of inflation and. fiscal deficit indices,. from the
Inter-American Development Bank, a measure of the value of the subsoil
natural wealth of a country, from the World Bank, and the measnre of dis-
tance of a country to major world markets, from Barro and Tee. Part of
this data set was kindly provided by the Inter-American Development Bank
Rescarch Department.

4.2 Empirical Results

A preliminary step is to test the effect of the risk of repudiation of contracts,
or level of commitment, represented by 7y in the model. We begin by present-
ing anecdotal time series evidence, which support the positive relationship
postulated in our model between risk and the share of FDI in total private
capital flows. Plot 1 presents the evolution of the ratio of DI to total capital
Aows for a sample of T.atin American countries between 1992 and 1999. The
jump in the ratio of FDI to capital at the time of the 1995 tequila shock,
which implied an increase in the risk of default on debt, is clearly observed.
Hausmann and Ferndndez-Arias (2000) argue that after a rise in total capital
Hows to Latin America and a decrease in the share of FDI in these [lows at
the beginning of the 90s, due to better perceived economic prospects and
lower risk, the trend reversal after 1995 is precisely linked-to the-change in
perceptions brought about by the Mexican crisis starting December 1994,
and later on by the Asian and Russian crisis.

Plot 2 shows the ratio of FDI to total capital versus the index of risk,
showing a strong positive association. Note that the correlation coefficient is

2T8ee http://www.miga.org/tenyrs/guarant.hitm.
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of 0.512, significant at the 1% level.

"l'o go beyond these first evidence, a natural test is then to run a sef of
cross-country regressions of the share of FNI in total capital flows on the
index of risk of contracts repudiation and additional control variables.

The results in table 2 support onr hypothesis: the perecived risk of repn-
diation of contracts, as captured by the PRS index, is of positive sign and
generally statistically significant. in all the specilications tested, even when
different. control variables are included. This means that a higher value of
this index (higher risk of contract repudiation) corresponds to a higher share
of FDI in total private capital fows. This relationship is maintained when
instrumenting risk, as shown in regressions (6) and (7). Furthermore, the
two stages least squares estimates are slightly greater than the correspond-
ing OT.S estimates. The effect is also economically significant, as a one-step
increase in risk (on a 10 points scale) corresponds to an increase of the relative
part of FDI of betwoen 7.4% and 13,3%.

Some remarks are worth making at this stage. With respect to the dif-
ferent control variables nsed, only the level of development, proxied by per
capita GNP, appears systematically significant. In all the specifications, the
coefficient of per capita GDP is of similar magnitude and negative sign, mean-
ing that morc developed countrics have a capital mix with a higher proportion
of debt. This may simply indicate that these countries have better developed
capital markets and thus attract more debt capital. In term of the model,
extrapolating somewhat the results to the context of cross-country compar-
isons, the less developed the host. country the greater the technological edge
the firms investing in it arc likely to have, so the morc important the po-
tential profit IIJ', and the more favorable the trade-off to FDIL This might
give an additional motive for the negative sign of the coefficient of GDP per
capita in table 2.

As for other control variables, as openness, macroeconomic stability, nat-
ural resources wealth or distance to the world markets, thoy generally lack
significance. In fact, while we should expect these variables to be significant
determinants of the volume of capital flows (total flows or FDI as a ratio
to GDP), i.e. on whether to invest or not*®, we are not surprised to see
that they have no predominant effect on the decision about the form of the
involvement (FDI or debt). According to these results, in what follows, we
restrict our control set to GDP per capita and combine our basic regressions
with data abont corruption.

28 As documented for example in Wei (1997).
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Following our model, we aim at testing a specification of the form:

FDI / total priv. K = a + 8, risk + 3, risk*corruption + 8, control var. + u
' (15)

As for the offect of corruption alone, preliminary regressions, not reported
here, show that it is similar to that of risk (it favors FDI against debt), but
not statistically significant and of smaller magnitude, about one third of
the risk effect. Given the high positive correlation between the risk and
the corruption indices, it may be argued that corruption acts as a proxy
for country risk. The introduction of both aspects at the same time indeed
changes this picture. Columns 1 and 2 in table 3 show thal when regressing
the share of DI on GDI? per capita, risk and corruption, the risk coefficient
stays positive, of similar magnitude than before, and statistically significant,
while the corruption coefficient is now negative, of still smaller magnitude
(between 1/3 and 1/8 of the risk cocfficient) and never significant. Onc
interpretation is that the impact of corruption on the trade-off between FDI
and debt is mainly through its effect on the level of perceived country risk,
with only a small residual effect opposed to that of risk, i.e. in favor of debt.

The introduction of the interaction terms in colurnns 3 and 4 further
indicatcs that as the level of corruption incrcascs, this tends to decrcase
marginally the impact of risk, although given the small size of the interac-
tion term coefficient, the net effect remains positive. All these results are
maintained when instrumenting risk, corruption, and the interaction term
between corruption and risk, as can be seen in columns 5 to 8.

The results arc robust to the introduction of dummy variables for T.atin
America and Carribean, East Asian, as well as more developed countries (Ta-
ble 4)**. On the other hand, althongh the introdnction of the Sub-Saharan
Africa dummy seems to invalidate the results, when excluding from the sam-
ple Sub-Saharan Africa and other low income countries, the statistical rela-
tionships remain (columns 4 and 5).

Finally, we Tun again our principal regressions, introducing the MIGA
dnmmy variable. The results are shown in columns 6 to 7. The sign of
the MIGA dummy turns out to be systematically negative and significant.
meaning that countries in which MIGA investment insurance mechanisms
are at work receive a relatively smaller fraction of their outside capital in the
form of FDI. Although this result may seem at first surprising, since MIGA
is intended to stimulate FDI, it is in [act consistent with our framework
and our previous empirical results. In effect, if, as postulated, a country’s
MIGA membership acts as a country risk reducing mechanism through a

The BUNAQO dummy groups countries rom Europe and North America as well as
Australia and New Zeland.
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global deterrence effect linked to the formal commitment assumed by the
country with the World 13ank, then following our model it should precisely
shift the trade-off for incoming investments toward debt and away from FDIL
We then have the surprising conclusion that an I'DI insurance program aimed
at avoiding investment expropriation has the final effect of lowering the share

of FDI in capital flows, presumably because it effectively reduces the level of
conntry risk 2.

5 Conclusion

We have modeled the boundaries of the multinational firm, in the sense of
the form it uses to finance its involvement in a foreign country, by looking at
a simple trade-off between FDI (internal expansion) and debt (arm’s length
expansion). We have then analyzed the effects of institutional constraints in
host conntries, i.¢. credit constraints, problems of commitment, and potential
corruption.

Several insights are derived from the model. First Hows of capital are
more likely to take the form of FDI, the lower the ability to commit of the
recipe, because in case of contract repudiation (default or expropriation),
the firm is able to recover a bigger fraction of its second period profit, for
example shifting back some of its production to another location. Second,
the model implies that the effect of corruption is of smaller magnitude and
is effective through its interaction with the risk of repudiation variable. As
for the sign of this effect, it goes counter the commilment effect.

These predictions are broadly supported by the empirical evidence. We
regress. in a cross-country sample, the share of FDI in total private capital
Hows on indices of risk, corruption, as well as several standard control vari-
ables like the level of development, macroeconomic stability, openness, etc.
The eflects of risk in our sample is posilive, corresponding Lo the prediction
that riskier countries have a capital mix heavier in FDI. urthermore, the
magnitude of the risk effect indeed appears to dominate that of corruption.
Iinally, the corrnption variable is only significant when an interaction term
between risk and corruption is introduced. As for the direction of the cor-
ruplion eflect, once risk is accounted for, il appears (o negalive, thus more
corruption shifts the trade-off marginally toward debt.

Finally, when adding a dummy variable indicating the existence of a

30 Althongh the MIGA dummy variable can obviously not be considered exogenouns with
respect to the composition of capital Hows, note that its correlation with the PRS risk
index is of only 0.047, which seems to indicate that there is not a systematic selection bias
toward more risky countries.
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MIGA FDI investment insurance program in the host country, we find that
the effect of this mechanism is indeed to shift the trade-off away from ']
and toward debt finance. This result, I'DI insurance lowers the share of FDI
in total capital, is consistent with our theoretical framework if we assumed
that MIGA involvement acts as a country risk reducing instrument.
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APPENDIX 1

T'he extensive game with complete information is represented in figure 5

Iahooscs Y = v G-y) I

o
£
.

Y I chooses p and X = (xG-x) I

(0,0) < (G

Figure 3: Extensive game with complete information

e In Stage 1: Country L proposes a payoff ;(implicitly a pair ¥ =
(v1,G — 1), where y1 < G).

e In Stage 2: The Firm F replies by proposing a payoff z,(implicitly a
pair X = (%,,G — x;), where ©; £ G), and a probability p € [0,1]. With
probability 1 — p the game ends and the outcome is the status quo. With
probability p it continues.

e In Stage 3: Country [, chooses either X or the lottery p.Y (i.e. the
lottery giving Y with probability p and the status quo with probability 1—p).
Its choice is the ontcome. _

Analyzing the game backwards, we get that in stage 2, the firm chooses p
(under the constraint p < 1)and z; so as to maximize its final payoff, which
is given by either pp(G — 1), if conntry T: chooses p.Y, or p(G — x,) if the
country’s choice is X. Formally, the firm’s program is:

max fmin (pp(G ~3),p(G-2))] (16)
s.1. p<l1

Anticipating that in stage 3, country T. chooses between X and p.Y by
picking up the highest value between pz; and ppy,,it is straightforward to
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sce that the firm will thus set p and 2 such that pz, = ppy,. Indeed, there is
no point in choosing p and x; such that pxz; < ppyy, since in this case X will
not be chosen anyway. On the other hand, if pz, > ppy, F can improve its
payoll by reducing z; until pz1 = ppys, still ensuring country L's indifference
between X and p.Y. The firm program thus rednces to:

T [p(G = 24)] (17)

s.t. T = P
and P

Substituting for x;, and leaving aside the constraint for the moment:

max P(G — py1)] (18)
which yields p = ;=. Taking now into account the constramt two cases
arise depending on thc value of y,. Specifically. if y; > 2, Al — 52:1- (the

constraint is slack, which corresponds to the case where the firm punishes
the country for setting y; too high, by picking a p lower than 1) and »; = %,
while if y1 < €, p=1 (the constraint is now binding) and z; = 1.

Ant1c1p'1t1ng this, country L will choose ; in stage 1, such that its payoff
is maximal. It is straightforward to see that its optimal choice is also y; =
thus leading the firm to choose x; = % and p = 1, so that the outcome of the
game is the Nash solution (—f—, 5 ). Indeed, a value of y; less than £ % would
clearly be suboptimal, since the firm would simply choose £ = 4 and p =1,
yiclding to the country a lower payoff than for y; = % On the other side, if
the country chooses y; > C , the firm’s rule leads it to react choosing iy = %
and p = 5=, yielding again to the country a payoff lower than £ (i.c. fT: .

We now turn to the extensive game with asymmetric mfnrmat on:

o Stage 1: Country T, chooses a payoff y; (at this stage a pair ¥V =
(y1, B(G) — 1), since il ignores what the true value of G is ).

e Stage 2: The Firm, knowing its type, chooses a payoff z; (implicitly
a pair X = (z,G® — z;), where z; < GR, the realized value of G, and
p € [0,1]. With probability 1 — p the game ends and the outcome is the
status quo. With probability p it continues.

e Stage 3: Counlry L chooses eilher X or the loLLe[y p.Y (wh(.u. Y=
(v1, GR — 31)). Tts choice is the ontcome.

As we see. the only difference with the complete information case is that
in stage 1, country T, faces the problem of choosing 7; such that its expected
payoff conditional on the realization of the firm’s type is maximum. Using
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the same approach as before concerning the firm’s best response to any value
of 1, we see immediately the following;

Ify, =% 7

A bad type (G) chooses z; = 4y = 52-';, p =1, so the outcome is similar to
the complete inflormalion case. '

A good type () chooses again z; =y, =
information setting when y; < £).

The total expected payoll for country L is u; + (1l —-w)F= %

%ﬂ, p=1 (rm in the complete

..)

Ify =3
A good type (G) chooses @ = 1 = <
to the complete information case.

A bad type (G) chooses z; = -E- o = g-,(d,b i Lhe complete inlormation
setting when y; > G)

p =1, so the outcome is similar

The total expected payofT for country T; is now v—~ 208 (1- u)
Lets now consider the case Ccoyp<i: (it is s easily shown t»hrLtn Yy < %’:
:and 47 > £ are dominated by ?/1 = -'- 'md =< rcspectlvcly)

A crrmd type (G) chooses @ = yl, o =3/ (agam as in the complete
information setting when y; < ).

A bad type (G) chooses z; = %, P -2'("'- (as in the complete information
setting when 3 > £).

The expected payoll for country Liis vy, + (1 — u);:-— This payoll is a
convex function of ¥, so that the va]ue that maximizes country T.’s expected

payoff is either 3, = E ory; =& 5 depending on the values of v, G and G-
Simple computatlons show that therc is a threshold value v* = ?'%F For v

below this value, g, = £, while for v above it = g

o , yielding the outcome
described in the text.
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APPENDIX 2

It can be shown that the comparative statics results obtained in the text
with respect to corruption are still valid with a more complex information
structure, as in figure 6. Indeed, it is straightforward to see that an increase
in the proportion of corrupt experts (thus a decrease in ) implics that the
complete information case prevails more often and thus the trade-off becomes

more [avorable to debt. Note that with the same reasoning that in the text,

§i=pand €, =k > 1

o=

Vi 1
\ Corrupt

cxpert

Non
corrupt
expert
o=0
G <

Figurc‘..G: Information structure with heterogenous experts
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APPENDIX 3

To see the effect of asymmetric information, we have to decompose the
payoff from the project into its two periods components. Since we assume
the uncertainty to be about the potential spillovers in the host industry, the
difference between a good type and a bad type project will be sensible only
in period 2, when the spillover effect takes place. Thus, we have:

G = Gh+6Gy
G = G +G,
When v < E%(: the firm’s payoffs from engaging in debt and DI becomes

(the subscripts CI and Al denote complete information and asymmelric in-
formation respectively):

— i, 1 -
Ugsm‘.crf = Ect ] 5(1 - 7)Gy
- 1 s -
W aasiis E(Gl + AG,) +§(1 - (G2 + AG,) (19)
1 i
Upcsr = §G1 A 5(1 -G,
and
—F 1 o, ok = —F
U}:‘n‘f‘c; = §(G1 —I\)"‘E(l_",’)GZ‘F’}'onz
— i T o :
Urnrar = 5((Gi+8G1) = K) + 5 (1= 7)(@s + AGy) + 0I5 (20)
- i i [
Ubpil = 2 (Gi—K)+ 5(1 — 7)Gq + 70115

‘The three payolfls above are received by the firm with respective proba-
bilities v€, v(1 — &), and 1 — v. Simple computations yield the trade-off:

- : K
FDI > Debt < v (ve0TT; + (1 - v€)0II]) — 5 >0 (21)
(: -
When v > Tig the payofls are:
- 1 1 —
UEEBT,OJ s 5(;1 + 5(1 = 7)oy
—F 1 1 —
UEEBT,AJ = EGI ¥ 5(1 = 7)Gy _ _ (22)
; 1 1 G3
Ubrpr = ‘éGI 2 5(1 - 7)“-6?2—'
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and

== 1 1, — —
Urnror = 3 Gy = K)+ 5(1 —v)Ga + 011,
—F 1 1 — —
Urprar = 5(G1=K)+2(1 = )Gz +101L, (23)
. 1 L1 ik .
Ufpy = 5(G1=K)+ Sl -7 -(-f + 0L

Similar computations as before show that in this case the trade-off is the
same as under complete information.
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Table 1. First stage IV regressions

Independent
variables
Risk of Corruption Corruption
repudiation of (Kaufmann ct (Transparency
contracts al.) Intcrnational)
Constant 3.601* 7.791+* 9.933*
(6.53) (13.03) (6.09)
Ethnolinguistic fragmentation 13064
(1.73)
Democratic rights (1121 #*
(-2.30)
Newspapers per 1000 hab. -0.006*
; (-5.93) E :

Colonial dummy 2.120* 2.290*

(4.73) (4.34)
Black market premium -0.378* -0.609*

(-6.25) (-3.77)
English lcgal code dummy -1.474* -2.036*

(-3.15) (-3.43)
Adj. R? 0.51 0.30 0,52
N 100 116 i

White corrected t-statistics in parentheses.
* Significant at the 1% level.

** Significant at the 5% level.

+4% Significant at the 10% level.

Table 2. Dependent variable: Share of FDI in total private capital flows

Estimation mcthod QLS QLS QLS OIS QLS 28LS 25LS
Independent variable (1) (2) (3) (4) (5) __[6) (7
Constant 0.372* 0.560* 0.448* 0.111 0.552% 0.482* -0.267
G549 ©0)  BID (043 @03 2.93) (0.2
GDP -0.025* -0.023* -0.028* 0.027+* N.021+* 0,024+
(440)  (3.97)  (4.06) (234 (246  (2.24)
Risk of contracts rcpudiation D.113* 0.074* 0.078* 0.087* 0.105%* 0.105%+ 0.133
G90) (306 (325  (3.50) (239 (2.19) (1.24)
Openness 0.233
(1.06)
Macrocconomic Stability 0.5434+4 0.894
(1.96) 0.95)
Soil Resources -0.016
(-0.30)
Distance -0.002
¢0.07)
N 81 71 69 45 36 62 43
Ady R? 0.25 0.32 0.32 0.35 0.35 0.37 0.37

White corrected t-statistics in parentheses.
¥ Significant at the 1% level.

*+ Significant at the 5% level.

*x* Sipnificant at the 10% level.

Figure 9: Table 1 and 2
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Table 3. Dependent variable:  Share of FDI in total prvate capital flows

Estimation OLS OLS OLS OLS 25LS 2SLS 2SLS 28LS
method
Tndependent M @ ® @ ) © ) ®
variable
Constant 0.619* 0.621"* Q.552" 0.507+ 0.698* 0.643* 0.470" 0.458*
(3.14) (2.45) (5.53 (3.46) (3.12) (3.52) (2.66) (2.48)
GDP -0.027* -0.027* -0,025* -0.024% -0.024* 0,024+ -0.021**  -0.021**
(3.10) (-2.87) (435  (-3.38) (298  (-2.90) (250)  (-2.35)
Risk of contracts 0.076* 0.102%* 0.099 0.155 0.116** 0.119** 0.186 0.174
repudiation (2.80) (1.73) (1.39) 0.74) 213) 2.07) (1.50) (1.61}
Corruption | 0.010 0.041
(Kaufmann ct (0.29) (N.92)
al.
Co)rrurnion 2 0.017 0.032
(1D (0.39) (0.95)
Risk * Corrl -0.003 -0.012
(-0.40) (-0.86)
Risk * Corr2 -0.008 -0.009
(-0.30) (-0.89)
N | 52 71 52 62 60 62 60
Adj. R? 0.31 0.29 031 0.29 0.37 0.36 0.37 0.35
White corrected t-statistics in parentheses.
* Significan! al the 1% level.
++ Sigmificant at the 5% level.
+++ Significant at the 10% level.
Table 4. Dependent variable:  Share of FDI in total private capital flows:
Estimation 28Ls 2818 2SLS 28LS OLS 28LS 2SLS
method
Sample GDP~7501
restriction S8a=0
Independent M @ ©) @ ®) (©) @
variable
Constant 0.528** 0.390* 0.870*" 0.439 0.702* 0.651* 0.634~
(2.28) (2.14) (2.09) (1.20) (6.08) (3.51) (3.26)
GDP -0.024* 0.010 -0.038** -0.022 -0.032% -0.029* -0.030=
@16 (@71 (-2.06) (-1.42) (-4.45) (292 (287
Risk of contracts 0.167  0.224*~* -0.059 0.280 0.062* 0.082+*+* 0.148
repudiation .25 (1.7 (-0.023) (1.37) (2.69) (1.74) (1.34)
Risk * Corrl 0.011 0.016 n.om 0.025 0.010
(0.71) (1.08) ©0.05) (1.23) (0.76)
LAC dummy 0.045
(0.37)
EA dummy -0.023
(-0.12)
SSA dummy 0.445
(0.98)
EUNAQ dummy 0.52*
(3.38)
MIGA dummy 0,174+~ 0.164 0.164
(1.87) (1.66) (1.63)
N 62 62 62 39 71 62 62
Adi. R? 0.34 0.35 0.25 0.31 0.34 0.40 0.39

While corrected (-stalistics in pareniheses.
* Significant at the 1% level.

** Significant at the 5% level,

+44+ Sipnificant at the 10% level.

Figure 10: Table 3 and 4
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