Federal Reserve Bank of Minneapolis Quarterly Review
Winter 1992, Volume 16, No. 1

Direct Investment:
A Doubtful Alternative to International Debt’

Harold L. Cole William B. English
Economist Assistant Professor of Economics
Research Department University of Pennsylvania

Federal Reserve Bank of Minneapolis

The views expressed herein are those of the authors and not necessarily those of the
Federal Reserve Bank of Minneapolis or the Federal Reserve System.



The international debt crisis has highlighted the difficulties ofmala in 1954 and imposed economic sanctions on Cuba in
using debt to finance investment in less-developed countries960 (Sigmund 1980, pp. 87—-89). Where expropriation has
(LDCs). When a country’s economic conditions deterioratenot been part of a move toward communism, the U.S. gov-
repaying its foreign debts can be both politically and economernment has been less willing to intervene. For example, the
ically burdensome. During the debt crisis, a number of LDC4J.S. supported Chile’s takeover of the copper industry in the
have been unwilling to meet their commitments to foreign1960s (Sigmund 1980, p. 143). The cessation of the Cold
lenders, resulting in a substantial reduction in investment iWar has probably reduced the willingness of developed-coun-
these countries. This has led to an interest in alternative fornmisy governments to intervene to support the foreign investors’
of financing foreign investment which would reduce the in-claims. Hence, direct investments in LDCs may become even
centive problems associated with debt and hence raise invesiskier.
ment levels.

Equity investment has been seen as a promising alternati
to foreign debt. The hope has been that when the form of th

foreign investment is such that the investors share in the for- € Cost of expropriation is a loss of access to foreign capital
tunes of the enterprise, these incentive problems will be redo0ds and a permanent cessation of foreign direct investment.

duced. In particular, this will reduce the incentive of the hostz"c]t(l:e V\Leicz?]s:sen;e tthhgtinc\?eﬁﬁl]ésntlocnu%;:c\flfgég;i;inpatﬁt igetr?g
country’s government to not enforce or to renege on the in- Yy p !

vestors’ claims after the investment is in place and therefor§2Pital-to-labor ratio and, consequently, the level of per-capita

generate higher (more efficient) levels of investment. In thehcome over time. This cost of expropriation is consistent

model develope n s paper, e explorecne aricular ypdh e oo evidence hateucoesstlurcopeneaedna
of equity investment in which the foreign investor owns and q pply

operates a firm in the host counilfectinvestment, and un- kers, a domestic marketing network, and an ability to Obt%'”
fortunately raise some doubts about this hope. spare parts from other sources, often in other countries

Any form of financing foreign investment must confront (SI%TJlrjrr]T?oég?i(l)w)éludes a host country that receives direct in-
the difficulty of enforcing international contracts. Since there ry

is not a well-developed legal system for doing that interna.vestment from a large number of small, identical, risk-neutral

. : . foreign investors whose real cost of capital.ifgents in the
tional investment contracts may need to be Self‘enf-OFCI-ng'hostgcountry have no capital, live forevper anélJ grow in num-
Self-enforcemeint this context means that without outside in- ¢ at a constant rate There i's onlv one c’onsum tion a0od
tervention contracts must be such that the expected gains frc;ipﬁ?the model. The good is perishab)lle o must bee:onsgme din
breaking them do not outweigh the expected costs. A bene S 2

of violating a foreign investor's property right and expropriat- e period it is produced. Agents can neither accumulate ad-

ing his or her investment is that the need to pay to acquire ﬁ“t'o.nal qapltal by saving the consumption good nor consume
capital directly.

is removed. One cost of expropriating is the reduction in fu- : . o

ture investment that will restuitWe show that direct invest- . We make four bas[c assumptions qbout foreign investment
ment contracts may not always be self-enforcing. In particuln the .hOSt country. First, the foreign Investors can costlessly
lar, the risk-sharing aspect of such contracts may be insuffinvestin the host country. Second, competitive firms there rent
ciént to fully offset the gains from expropriating in adversefore'gn capital and hire domestic labor, using them to produce

economic conditions. We also show that direct investmenf€, 0N€ consumption good. Thus, capital and 'abof receive
contracts are more liely to be self-enforcing when the leve eir marginal products. The rents earned on the capital in the

of foreign investment is high. This suggests that for direct in- ?nsﬁ](é%lfné;ytﬁglﬂgitt%éﬁitforignrénvr?astgstﬁgilrezssg;fsg(\)/://é
vestment to succeed in raising foreign investment levels, inter@IIOW only the qovernment tc?/takepovgr foreian assets: wé as-
national institutions or industrialized country governments ma ytheg 9 ’

need to promote or help concentrate it sume individual firms cannot do so. Events in each time peri-
While economists have extensively studied the incentiveOdt occur in this order:

problems associated with international debt contracts, there eForeign agents decide whether or natigestin the host

has been little work on direct investment. This is surprising  country by renting capital to firms there.

given its importance. In the late 1980s, about one-third of the ¢ Firms in the host countryroducethe consumption good.

aggregate net long-term resource flows to LDCs took the form . .

of directinvestment. Since new private lending was negligible  ® T"€ government in the host country decides whether or

during this period, virtually all private capital flows were di- not to expropriatethe foreign investment.

rectinvestment. In 1988 and 1989, directinvestmentamounted eAgents in the host countrgonsumethe consumption

to about $20 billion a year. Of this total, about $4 billion a good.

year has come through debt/equity swap programs of SOMS, ¢ third assumbption i ,
9 . ption is that the host country’s government
heavily indebted countries (World Bank 1991, pp. 9, 46). Ozcts to maximize the welfare of the representative citizen. As

In the past, direct investors have faced a substantial risk : - ;
having the fruits of their investments expropriated. One esti- resul, if the government chooses to expropriate foreign cap

; : ital, then it will rent out that capital and distribute the profits
mate suggesits that about 11 percent of thg d|rect_|nvestme the population. Finally, we do not allow agents in the host
meiizggyglaﬂigw?f;%%grn Zgéziigﬁpﬁﬁgﬁtigm'tgﬁg;%gn&buntry to purchase foreign capital or to borrow the consump-
P . : S P %ion good from foreign investors. These four assumptions
was made, it rarely covered the entire value of the exproprlaoté

3 . o ) reatly simplify the analysis.
ed capital and it was generally paid with a delay (Sigmun : L :
1980, Table 1). Since productivity shocks are observable, one might want

N - to consider an optimal incentive-compatible contract similar
The fact Fhat this h'gh level of expropriation occurreq EV€Miy those studied by Worrall (1990) and Atkeson (1991). Such
though the investors’ governments have often been willing Qontracts would preclude expropriation and could raise wel-

intervene highlights the degree to which these contracts are fare. Since expropriation does occur, however, such contracts

fact not self-enforcing. Until recently, the U.S. government O
was willing to intervene based on Cold War fears of the spreagI ay not be of great practical interest.

of communism. For example, the U.S. intervened in Guate-

Strategic Model
e consider a model of a small developing country in which



Our model is inherently strategic in that the actions of onenever be reformulated. In addition, in order to rule out im-
agent, the host country’s government, have a major effect oplausible threats, we require that the strategies be optimal not
the returns earned by other agents, the foreign investors. Thusnly for histories that actually arise in equilibrium, but also
the investment decision will be largely determined by the for-for those that do not.
eign investors’ beliefs about the subsequent behavior of the Trigger strategy equilibria are only a small subset of the
government. Similarly, the government’s decision to expropri-model's possible equilibria. The advantage of the equilibria
ate will depend in part on its beliefs about the behavior of thave focus on here is their simplicity. All equilibria with posi-
foreign investors after such an action. Thus, in order to derivédive net investment must be similar in two respects: there must
the optimal behavior of the investors and the government, wee some sort of punishment to induce payment to the foreign
need to specify each of their beliefs about the actions of thanvestors, and the possible punishments must include a reduc-
other. Moreover, a description of an equilibrium of the modeltion in the level of investmerit.
must state the actions taken in each situation and also the be- One result in our model is not likely to be robust: expro-
liefs of the agents that rationalize these choices. We mugdriation is always complete. In the model, investors believe
specify beliefs not only for situations that arise in the equilib-that any partial expropriation implies an intent to completely
rium, but also for situations that do not. These beliefs arexpropriate in the future, so they cut off additional investment.
needed because the payoffs agents expect to get in these sitlrapractice, of course, partial expropriation is possible, for
tions may affect their equilibrium behavior. We must alsoexample, through high taxation, exchange controls, or partial
show that the beliefs arational in the sense that the actual compensation. Such partial expropriation may not lead to an
behavior of the agents coincides with their expected actionsmmediate exodus of all foreign investors (Eaton and Gerso-

In the particular set of equilibria we examine, the foreignvitz 1983).
investors will only invest if the host country’s government has

never taken over foreign investment. If the government wer gsv?v%tgﬁjtr?ﬁgyzg’{h?ﬁ‘g%\ésgné?&r: host country’s
to expropriate any of the foreign-owned capital, then the for- y Y Ty

eign investors would never invest in the host country againgovernment to expropriate foreign investment in an attempt

As aresult, the capital-to-labor ratio in the host country would®© determine the conditions under which expropriation wil

decline over time due to population growth. This form of stra-OcCur- First, we specify the government's technology, prefer-
tegic behavior by the foreign investors—known dsgger ences, and beliefs about the strategy of the foreign investors.

; ; : ; Then we derive the government’s optimal expropriation rule.
strategy—is a method of promoting cooperative behavior on : . ;
the part of the host country’s government when other method ater we verify that the government's beliefs about the be-

of contract enforcement are not available. The threat of retaliiavior Of the foreign investors’ strategy are consistent with
their actual behavior.)

ation (t.he Cthff of future inve;tnjent) in response to a nonco- The host country has a Cobb-Douglas technology available
operative action (the expropriation) can serve to dlscouragF . .
0 produce the consumption good. It is

that sort of action. A key question in any model in which the
threat of retaliation promotes cooperation is the plausibility of _ o Lanil
the threatened punishment. This problem is especially seve%) Y=z F(K.N) = Z2KN,

when the threat proves so effective a deterrent that the punish-, . .
ment is never imposed. whereY is the total amount of the good producédis the

Formally, our strategic model is a game in which, in eVeryamount of capital used to produceNttis the amount of labor

period, the foreign investors choose how much to invest an sedz ISa productivity _shoc_k, and the_ parametss a posi-
ve fraction. We can write this production function in per-cap-
i

then the host country’s government chooses whether or not ) terms as
take over that investment. Since the investment decision i

made at the beginning of the period, a history for the foreig _ e La
investors up until some time periads a record of past in- QZ) ¥ = zf(k) =zk
vestment and expropriation decisions. Since the governmentherey is the output per person akds the capital-to-labor

makes its decision after the foreign investors, a history up térf; fio

time t for the government also includes the investment deci- The productivity shock i med to be independentl
sion of the foreign investors in periddA strategyis a se- 8nd ideerﬁ)tigaIlIJ; dis%t)sutg((:tl Wﬁhasﬁumeﬁndgpe?]den?ggntir?uo)lljs
guence of prescriptions for an agent’s decision in every penoplrobability density functiom(z). The shock has finite upper

t and for every possible history uptdecause all the inves- 2 : . )
tors are assumed to be small and identical, we restrict ou nd Ipwer bqunds:andz, with 2> 0. The probability density
unction ofz is assumed to be nonzero oveg].

selves to symmetric equilibria in which all the investors be- Acents in the host i . d hvof
have identically. Thus, we need only specify a single strategy - ‘9€'s I the oSt country receive an encowme .
for the foreign investors which gives their aggregate invest:Nits Of the consumption good each period. We think of this
ment level for every possible history. A (subgame perfecfndowmem as the output from an agricultural sector, that' is,
Nash) equilibrium of a (complete information) game such a rom the part of the economy that is not dependent on foreign
ours consists of a pair of strategies, one for each type of ageﬁ
in the model, such that the prescribed action is in every cas®
(at each point in time and for every possible history) optimal
given the other agent’s strategy and such that the future ou
comes will be determined by the players’ strategies and the r(?é)
sulting histories of outcomes.

In this definition of arequilibrium,we set each agent's be- . .
liefs about the future conditional actions of the other agentd” here the parametd determines the _exter?t to which the
equal to those agents’ strategies. This means that these beli@@€nt discounts future utility. The individual's utilityfrom
will at a minimum take into account the fact that the other
agents are rational, optimizing agents. We then require that
each agent’s actions be optimal given the agent's beliefs. Note
that in equilibrium no agent is ever surprised, so beliefs need

{;\pital. The host country agents are also each endowed with
unit of labor each period.

A representative agent in the host country has these pref-
grences:

EY. pu.)



consumptiort exhibits constant relative risk aversion and is mal strategy exists (Bertsekas 1976). Thus, we consider only

given by stationary strategiés.
An optimal strategy for this problem is to expropriate at
4 u(c) = (c"-1)/(1). timet if W%(z) > W"(z). Using the definitions in equations (8)

and (9), we can write this condition as

Here, the parametgrwhich is constrained to be nonnegative, .
determines the curvature of the utility function and, hence(11) u(c$(@)+E Y. _Bu(c(z.)) >u(c'@)) + BEWz..)
both the degree of risk aversion and the willingness to inter- =
temporally substitute consumption. Leisure does not enter th@2)  u(c(z)) - u(c'(@)) > BEWMz.) —E Y. Bu(ct(z.))-
agents’ utility functions, so they each supply their one unit of =
labor inelastically each period. The left side of (12) is the gain in utility today due to expro-

In the equilibria we consider, the foreign investors investpriation, which depends an. The right side of (12) is the
enough capital each period to keep the_capital-to-labor ratiexpected future cost of expropriating today, which is constant
in the host country equal to its present lekahtil expropria-  due to the time stationarity of the problem.
tion occurs. As noted above, if the host country’s government  We definel'(z) to be the total benefit for agents in the
expropriates any of the foreign-owned capital, then the forhost country if their government expropriates foreign invest-

eign investors will never invest again. (We show later that thisment. This is the left side of the inequality in (12):
strategy for the investors is optimal given the strategy of the

host country’s government.) Notice that the penalty for partia(13)  1(z) = u(cs@)) - u(c'(@)).
expropriation is the same as that for total expropriation. As a

result, the host country’s government will never choose to par€learly, I'(2) is continuous inz because the levels of con-

tially expropriate. _ sumption are linear inand the utility function is continuous.

If the government chooses not to expropriate, then con- e defingy to be those agents’ expected future cost of ex-
sumption by the representative agent is propriation today, or the right side of (12):
(B) @) =zw+zf(K) - zki'(K). (14) x=BEWMz.) - E Z;Biu(qe(2¢+i))-

Note that the productivity shock is country-specific ratherthan |t js straightforward to show that the expected future cost
industry-specific. Thus, it applies to both domestically ownedyf expropriation is positive if the population of the host coun-

sectors (the endowment) and foreign-owned sectors.  ty js growing. To do so, note that, given the definitiorVaf

_ Ifthe government chooses to expropriate foreign capital 8\ > EW. (The two would be equal only if expropriating
timet, then per-capita consumption at tirne i is were always at least as good as not expropriating.) Thus,
(6) C(Z) = Zui W + 2, F(k(L+)™). (15) x=>PE Z:Oﬁiu(qe(zt+w)) ~E Z;Biu(ge(zw))

Notice that consumption is initially larger after an expropria-
tion; c§ > c". Thus, if the population did not grow, expropria-
tion would occur immediately. If, however, the rate of popu- “ i e e
lation growth were positive, then expected consumption WOU|(§16) x=E z:i AP (et @) - u(c@s) > 0.

decline after expropriation occurred. This decline in Con']’he last inequality holds because, with the population grow-

sumption is what may induce the host country’s governmen d . ond . b
to honor the foreign claims on capital. Ing, expected per-capita consumption drops over time after ex-
propriation.

The government in the host country has a social welfar For a given cost of expropriation, there will be a set of re-

function given by alizations ofz for whichT'(2) >, and then the host country’s

_ © i government will choose to expropriate the foreign assets. We
0 W=E z:i PG call this seiZ®:

The government maximizes social welfare each period simpl e
by choosing whether or not to expropriate the foreign asset)s(.ﬂ) Z°={2I@ > .
It is useful to define two possible levels of welfare:

® Wi =u(c@) +E Y. _pulciz.))
(9) th (Zt) = u(Cn(zt)) + BEt[ma)(Wteﬂ(ZHl) 1\A/tn+1(zt+1)n :
We definer to be probt e Z7, that is, the probability that

The termWi(2) is social welfare in periotif the government 6 government will choose not to expropriate.

chooses to expropriate the foreign capital, @if,) is social Becausé is continuous irz, Z will be one or more inter-

welfare if the government chooses not to do so. Using thigqis in |,7. Moreover, if " is monotonically increasing in

notation, we can write the government's dynamic programs ihen the expropriation set is the inten, gl, wherez* is

ming problem as the point wherd(2) = , (benefits equal costs). Alternatively,
if T is monotonically decreasing i then the expropriation

(10)  Wi(2) = maxWi(z), W' (2)}. set is f, 2. Makingyuse of our%sxlumption tha? tth)e prefer-

For other realizations df, the government will not expropri-
ate the foreign assets; we call the set of such realizafibns

(18) Z'={Z]T( <.

This is an infinite-horizon problem with a stationary environ-
ment; that is, the government's preferences, the investors’
strategies, and the productivity shocks are all time-invariant.
Thus, the value functiond, W/, andW; are time-invariant.
Moreover, if an optimal strategy exists, then a stationary opti-



ences of agents in the host country exhibit constant relativéerent between expropriating and not expropriating. This value
risk aversion, we can writE as satisfies

(19) T@ =ZUA-Plw+ R -[w+ik) - kIR (1) @) = xz*K.

There are three cases of interest. First, if the degree of relFhus, fory < 1, z satisfies
ative risk aversiory < 1, then the term in braces in (19) is a
positive constant and the other term is increasing and conca@2) — u(c§(z)) - u(c'())
in z. Moreover, the latter term is zero far= 0 and goes to _ n
infinity aszrises without bound. Thus, wher 1, expropria- =BAL-m/A-pmEus) - uc)|ze (2.2]
tion occurs in good states, that is, wirs high. The second +[(1B)/(1Bn) E Z‘i Buc™ - u(cd)
case of interest is whep> 1. Then both terms in (19) are =
negative. The first term is increasing and concaelimthis  wherer = probg e (2, 7). A similar equation holds foy >
case, the utility gain from expropriation goes to infinityzas 1. Equation (22) implicitly definez as a function ok. That
goes to zero and goes to zerozagoes to infinity. Thus, ex-  function is the reaction function for the host country’s govern-
propriation will be preferred in bad states. The third case isnent. Sample reaction functions are shown in Charts 1 and 2.
wheny= 1. Here, utility is logarithmic, and the gain from ex- (n the charts, the reaction functions are drawnfer 0.96,
propriation can t_)e shO\_Nn to be constant. Thus, expropriatioR = 0.06,w = 2, and Cobb-Douglas production with a capital
happens either immediately or never.. _ sharec of 0.33. The distribution of is uniform over (0.5,

The intuition for these results is straightforward. Expropri- 1 5). Details of the calculations are available from the authors
ation can be thought of as occurring for one of two reasonspn request.)
opportunism or desperation. Wher 1, the curvature of the  Note that in the charts the government’s reaction functions
utility function of the country’s representative agent is notimply that the probability of expropriation falls as the level of
very large, and the agent is very willing to intertemporally investment rises. This result is generalized in the following
substitute current consumption for future consumption. As roposition:

result, the utility gain from expropriation is largest when thePROPOSITIONl. If (@) > [B(1=r)(1-Bm]E[Z|Z], then

consumption gain from it is largest, that is, whea big. We o L LE : .
call such governmentpportunistichecause they expropriate theProbability of expropriation will be reduced by anincrease
in k and raised by an increase in w.

when the return on capital is high. In contrast, wierl, the

utility function of the country’s representative agent has moreProof. See Cole and English 1991, pp. 221-27.

curvature, and the agent is more risk averse and less willinghe proposition shows that, fgk 1, the government’s reac-

to substitute consumption intertemporally. As a result, thejon function is upward-sloping, while for> 1, it is down-

largest utility gain from expropriation occurs wher-and  ward-sloping. In either case, an increase in the endowment

therefore consumption—is low, even though the consumptioghifts the reaction function to the right.

gain in that situation is small. These governmentsiasper- ~ This proposition displays an important difference between

ate:they choose to expropriate because consumption in thejaternational debt and equity contracts. Increased lending

country is very low and their marginal utility is very high. In rajses the probability of expropriation because it means that

the case of log utility, these two effects offset each 6ther. |arger repayments will be required (Kletzer 1984, Sachs
Using successive substitution and time stationarity, we cangg4). But increased direct investment lowers the probability

show that the cost of expropriation is of expropriation. An investment increase raises the level of
consumption both if expropriation occurs and if it does not.

(20)  x =[B(A-m)/(1-Pm)| E[u(cs) - u(c)|ze Z9 An investment increase does not, however, raise the level of
+[(1-B)/(1-Br) E Z:lﬁi[u(cn) — (). consumption in the long run after expropriation. Thus, an in-

vestment increase exacerbates the decline in consumption

The first term here is the cost due to the fact that expropriat@ﬂer expropriatior. i . .
The second part of the proposition—that an increase in

ing today precludes expropriating tomorrow. The second term_.

is the cost due to the decline in consumption over time as th ISES the probabl!lty of expropriaion—is more o_bwous.
capital-to-labor ratio falls. iven our assumption of constant relative risk aversion pref-

Other than the expropriation set, the cost of expropriatio rences, absolute risk aversion is decreasing in consumption.

is affected by the rate of discount and the rate of populatio hus, an INCrease w lowers the cost of th? more vgnable
growth. The cost of expropriation can be shown to fise as thgonsumption path that results from expropriation. This makes

discount factof} rises. This dependence on the rate of dis—ex'?lfgpl;'r"]ié'gpsg r:‘ao\r,\efhatt{ﬁgt“c’gn%?tl;?{ in the oroposition is
count is intuitive. Iff is high, the future cost is discounted y prop

less, and the government is less likely to choose to expropr -i%di(:?hgn;?g‘rbggéhgz trr‘g Cr?astgg:n iﬁ%rogcgﬁfr?]gﬁfctgﬁﬁjvﬁ'
ate. In fact, here the usual folk theorem result holdsfor ' prop ey

sufficiently close to one, expropriation will never occur. The expropriate again. The other is that, after an expropriation, the

effect of a change in the rate of population growth is alsoconsumption trajectory declines. The condition in the prop-

straightforward. If population growth is faster, then the per—OSition makes the effect of changesuandk on the first part

capita capital stock declines more rapidly, so the cost of ex§ma”' Without that condition, an increasevincould make

propriation is larget? e_xpropr_iation not only more.d_esirable, but SO much more ple-
Equation (20) shows that the cost of expropriation is atswablf n scl)Tmelst?tes thgt Itt ItS wlorth dﬁlaymg e>;|ch)ropr|at|on.
function of the level of investment in future periods and theti%r?,g r:sgﬁs '\%3{ dybgeofev:rgeil' N Such cases, the propos-
expropriation set in future periods. In the stationary equilibria :
we are focusing on, neither of these changes until expropria-. . And for the Foreign Investors
tion occurs. Because of our assumption of constant relativelere we assume that foreign investors know that the host
risk aversion preferences, the expropriation set is determinagbuntry’s government will follow the expropriation rule just
by a critical value of, Z, at which the government is indif-  derived. We specify the investors’ preferences and constraints



given their beliefs, and then we derive their optimal level ofwe must show that the strategies after expropriation and at
investment in the host country. nodes off the equilibrium path are best responses.

The level of investment by individual foreign investors is  Again, after an expropriation has occurred, the foreign in-
very small relative to the total amount of investment. Thusyestors will choose not to invest in the host country. Given
each investor takes as given the amount of capital per capitaeir belief that the host country’s government would expro-
in the host country. Therefore, the investors also take as givepriate any additional capital they invested, this is an optimal
the marginal product of capital and the probability of expro-response. Similarly, given the government’s belief that the
priation. foreign investors will never invest additional capital, the gov-

It is useful to define two levels of investor profits. If ex- ernment’s optimal response is to continue to expropriate the
propriation does not occur in peribghen an investor’s prof- — existing capital. Thus, the government's strategy is also a best

it P, is response, and together these strategies are a Nash equilibrium.
In order to show that these strategies are a subgame per-
(23) PN=(1+zR)k — (1+)k fect equilibrium, we must also demonstrate that they are equi-

librium strategies for subgames starting from nodes off the
wherezR, is the rate of return on capital in the host country. equilibrium path. There are two such subgames after expro-
If expropriation does occur, however, then the profit is simplypriation has occurred at least once. First, in any subgame that

requires the host country’s government to choose whether or

(24) PE=-(14+)k. not to expropriate after some amount of new capital has been
invested, it will choose expropriation. This choice is optimal
Thus, the investor’s problem is given the government's belief that no investor will invest
again after the expropriation. Given this belief, expropriation
(25) P =max{rE|[(1+zRk|ze Z" - (1+)K. has no cost but does have a certain gain. Second, in any sub-

game in which the government in the host country does not
The first-order condition for an interior solution to this expropriate the existing capital (that is, does allow the foreign

problem is investors to have the return on the capital for a period), the
foreign investors will still choose to make no additional in-
(26) 0=mE(1+zRk|ze Z" - (1+). vestment. This is an optimal response because they believe

that the host country’s government will expropriate again next
If this equality does not hold, then all of an agent’s assets wilperiod and in every subsequent period. Thus, the strategies are
be invested either at home (if the expression is negative) ax subgame perfect equilibrium.
abroad (if the expression is positive). This condition requires Now we produce some examples to show that the equilib-
that the investor be indifferent about the location of invest-ria we have discussed exist for some values of the parameters.
ment as long as rates of return are equal (where the rates ®able 1 displays the parameter values we assume (those used
return take account of the probability of expropriation and then Charts 1 and 2). Table 2 gives the equilibrium levels of in-
states in which it occurs). Thus, the level of investment pewvestment and the expropriation sets for two situations: one

capita in the host country is given by with y< 1 and another witly> 1. The corresponding reaction
_ functions are those seen in Charts 1 and 2. As is usual, the in-
(27) =wE1+zf(K)|ze Z7=1+r tersections of the two agents’ reaction functions are the equi-

libria of the model.

Given the expropriation set for the host country’s govern-  Even though we are considering only trigger strategy equi-
ment, this equation gives the reaction function for the investibria with infinite punishment intervals, we can still have mul-
tors, or the level of investment they will choose given a par-iple equilibria. Charts 1 and 2 show casgs 6f 0.99 and
ticular expropriation set chosen by the government. Two such.01) in which there are three equilibria, one with no invest-
reaction functions for = 0.10 are shown in Charts 1 ané?2. ment, one with zero probability of expropriation, and a third
Not surprisingly, the optimal level of investment rises as thewith an intermediate level of investment and a probability of
probability of expropriation falls. expropriation between zero and one.

Since in our model the marginal return on investment is It is fairly easy to see that the welfare level of the host
higher than the world interest rate, equation (27) implies thatountry’s government is highest in the equilibrium with the
the host country will not be able to raise an efficient amounthighest level of pre-expropriation direct investment. Note that
of capital due to fears that foreign investment will be national-for a given sequence of productivity shocks, the equilibria dif-
ized without compensation. This result is similar to that foundfer in only two key respects: the timing of the expropriation
in models of international debt (Eaton and Gersovitz 1981ecision and the level & If, again for a given sequence of
and in simpler models of international direct investmentproductivity shocks, we fix the timing of expropriation, then
(Eaton and Gersovitz 1983, 1984). the level of consumption—and, hence, welfare—is strictly in-
creasing irk. In the equilibrium with the highek, the host

Equilibrium ; : :
. . _.country’s government always has the option of choosing the
Thus far we have derived the best responses of the foreign I me expropriation rule as it would in the equilibrium with

vestors and the government of the_ host country to the Stral%re Jowerk. Thus, the higher level of investment must raise
gies they believe the other agents in the model are followmqh e government’s, welfare

up to the time of expropriation. To determine the equilibrium
strategies, we need to determine the equilibrium levels of The Effect of an Investor Cartel

and z*. These are determined by equations (22) and (27)Now we attempt to see how the collective interests of foreign
Since each agent’s strategy is a best response to (or an oftivestors differ from their individual interests. We do this by
mal response given) the conjectured behavior of the otheissuming that the investors form a cartel. This lets them take
agent, the prescribed actions are optimal at every node on tlaecount of the effect that the level of investment has on the
equilibrium path (every date and history realized in equilibri- expropriation set chosen by the host country’s government. It
um) in which expropriation has not yet occurred. To verify also lets them take account of the effect of changes in the
that these strategies are a subgame perfect Nash equilibriurayel of investment on the marginal product of capital.



Even collectively, the foreign investors want to maximize economic conditions, depending on the degree of risk aver-
profits. They know the reaction function of the host country’ssion of agents in the host country. This result suggests that
government. Because the government believes that the levdirect investment contracts may not be a promising substitute
of per-capita investment will not change until expropriationfor loans to LDCs. It may also explain why direct investment
occurs, its behavior is quite simple: for each level of investflows have not increased to offset the curtailment in new pri-
ment todayk,, there is an expropriation sgf(k,).** Because vate foreign lending to nonoil LDCs.
these sets do not vary over time, the investors’ problem does Second, increases in the level of direct investment in the
not either. Hence, we again consider only time-invariant strathost country can have the surprising effect of reducing the in-
egies. centive for a government to expropriate and, hence, decreas-
ing the probability of that occurring. This is just the opposite
smaller level of investment than the individual, decentralized! I€ result found in the international debt literature, where
investors would. mt_;rgased bprrowmg raises the likelihood of default. Not sur-

prisingly, this effect may cause a country to be stuck in a

Proof. We provide the proof for the case wih 1; the proof  |o-investment equilibrium when high-investment equilibria
fory> 1 is similar. Ify <1, then the expropriation set is Sim- yere possible.

PropPosiTION2. An investor cartel may choose a larger or a

ple: Z%(K) is (z¥(k),Z. Thus, the cartel's problem is Finally, even in best possible equilibria, the level of invest-
’ ment chosen by individual, decentralized investors can be
(28) P =max—(1+)k+ n(KE[(L +zF(K)k|ze Z7}. lower than the level they would choose as a cartel. This is be-
) B . ) cause the reduction in the marginal product of capital caused
The first-order condition for this problem is by increased investment can be more than offset by the reduc-
’ tion in the probability of expropriation it causes. Again, this
(29) 0=—(1¥)+nELl+zf(K)|ze 27 result is just the opposite of that for international debt. With
+ nE[zkP(K)|ze Z debt, countries are better off if they can commit to limit their
_ borrowing because doing so makes the debt safer, and as a
+ k(1 +z £(K)g(z)(d27dK). result, the interest rate is reduced.

All of these terms are intuitive. The first two are the same as  The Editorial Board for this paper was John H. Boyd, Edward J. Green,
those in the individual, decentralized case [equation (27)]. Th&reston J. Miller, and Martha L. Starr.

third term takes into account the fact that the cartel can act as *This is a revised version of a paper published in Joeirnal of International
conomicgMay 1991, vol. 30, no. 34, pp. 201-27): “Expropriation and Direct Invest-

a monopollst in the Inve.Stmg of Capltal and so _ShOU|d takéwnt” by Harold L. Cole and William B. English. The paper appears here with the per-
account of the effect of investment on the marginal productnission of Eisevier Science Publishers B.V. (North-Holland). © All rights reserved.

of capital. This term is negative and so reduces the optiméiP?2-1996/91/$03.50.

H ; indivi ; IThere are two basic types of foreign investment: lending and equity investment.
amount of investment relative to the individual InVEStmemForeign lenders can make loans to the government or to firms. (Of course, loans to
case. The fourth (and last) term takes account of the fact th@ims may be guaranteed by the government.) Equity investment can beittéin-
the cartel can act as a leader: its choice of investment has agptment, where the investor owns and operates a firm in the host couptytfolio

) ot . _investment, where the investor holds shares of a firm but does not have control over the
effect on the governments expropriation set. As shown IMtirm. While portfolio investment in LDCs has increased recently, most foreign invest-

Proposition 1, increased investment reduces the probability O_lﬁent has been in the form of loans to governments, government-guaranteed loans to
expropriation; that isj2/ dk> 0. Thus, the fourth term in (29)  firms, and direct investment.

2 . . . .
; i : ; : : For a discussion of the legal issues, see Bulow and Rogoff 1989, Appendix. For
IS posmve and will raise the Optlmal amount of II’]VeStmeman excellent discussion of the handling of sovereign immunity in U.S. and British courts,

relative to the individual investment case. In fat#/dkin-  see Alexander 1987.

creases without bound ggoes to one (the log case, as in  3Countries have asserted three main benefits from nationalization. (1) It lets them

Charts 1 and 2) and can be close to zero. Thus. the fourth gain national control over natural resources such as oil or deposits of ores of various
. ’ R L : ! types. (2) Itlets them pursue policies to promote domestic growth and equity. Countries

termin (29) can dominate the third. Q.E.D. have argued that foreign firms are bad for the domestic economy because the firms tend

: T to use their economic and political power in the country to maximize profits rather than
Table 3 shows the investor cartel eql‘""brlum for the tWothe welfare of the population. (3) Socialist governments have taken over foreign invest-

equilibria shown in Chart 1 (where, recall, the assumed Pament as part of a more general policy of nationalization, as happened in Cuba after

rameters are as displayed in Table 1). With0.25, addition- 195E‘i"h(es (?:stssi%rfnnuamc:)rilfi;zoéti%% dlsgelr?c.!)on whether or not the foreign investors are fully
al investment reduces an investor's pI’OfItS, and the cartel Ir1:'ompensated.As long as the investors are fully compensated, the cost of the nationaliza-

vests less than individual investors would. In contrast, withtion is the compensation plus the losses resulting from suboptimal operation of the firm

Y= 0.99. additional investment (starting from the interior by the government due to such factors as inexperience and political constraints. In addi-
0 .tion, the foreign investors may be able to limit or cut off access to spare parts for spe-

equilibrium) raises an investor’s profits. In this case, the €(UIzialized machinery, skilled workers to operate the machinery, improvements in technol-
librium level of investment is the level that makes investmentogy, and marketing networks. In contrast, the cost of an uncompensated or partially

: 15 : ; in_compensated nationalization, while reduced by the smaller amount of compensation,
riskless® Here, as equatlon (29) predlcted, the effect of in also includes possible sanctions by the nationalized firms or their governments and a

creased investment on the probability of expropriation is veryikely reduction in the future level of direct investment. (See the cases discussed in Sig-
Iarge. mund 1980.) This last cost arises because the country may get a reputation for national-
. . . . . .. izing, so it may no longer be able to obtain foreign direct investment.
This result |mpI|es t ha.t a centralized investment decision 4In cases involving high-tech or proprietary capital, the assumption that an LDC
may lead to more capital investment rather than less. Such &Buid not replace the foreign capital seems reasonable. Without substantially changing
increase could be accompﬁshed without formal centralizatiorhe results, we could instead allow the country to either purchase capital abroad at a

; . : ) . : igh price or produce domestic capital inefficiently. In either case, the level of con-
if the forelgn Investors government prOVIded an mveStmenQumption in the economy’s long-run steady state would be higher with direct investment

subsidy. The increase in investment would be Pareto-improvihan without it. The effect of expropriation would be to raise domestic income initially,

ing because it would also benefit the host country. butincome would fall over time to the no-direct-investment steady-state level. Thus, ex-
propriation would imply a short-run gain and a long-run loss—just as it does in our
Concluding Remarks model.
Our three maior results are substantially different from thos 5Extending the analysis to finite punishment intervals would be easy. Clearly, if the
J y %terval were too short, the only equilibrium would be one without any investment,

in the international debt literature. since the cost of expropriation would be too low to keep the host country from expro-
First, unlike with debt contracts, where a government 0n|y)riating. If the interval were not too short, however, investment would start again even-

. . . . f “tually.
has an incentive to break its commitments in bad economic Swe could model the cost of expropriation as caused by depreciation rather than

conditions (when output is low), with direct investment a gov-population growth. This variation would be equivalent if the depreciationsratere

ernment may have such an incentive under either good or batiosen by 1 8 = 1/(14n), wheren, recall, is the rate of population growth in the host
country.
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Charts 1and 2

Sample Optimal Strategies for the Foreign Investors
and the Host Country's Government

Reaction Functions With the Parameter Values in Table 1

Chart 1 When Risk Aversion in the Host Country

., Is Low (y<1)...
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Table 1
Assumed Parameter Values
0On Charts 1-2 and Tables 2-3

Parameter Value
Discount Factor B .96
Growth Rate of Population

in the Host Country n .06
Endowment of the Consumption Good wz

+ Productivity Shock z 2.00
Capital’s Share

in the Production Function ¢ 33
Real Interest Rate r 10




Table 2

Two Sample Equilibria

Equilibrium Values
Relative Probability
Risk Aversion Capital-to-Labor  Expropriation of Government
in the Host Country Ratio k Cutoff Point z* Not Expropriating =
Low: y=0.25 235 1.142 642

High: y=1.25 5.942 500 1.000




Table 3
The Effects of an Investor Cartel on Two Sample Equilibria

Equilibrium Values

Relative Probability

Risk Aversion Type of Capital-to-Labor Expropriation of Government Investor's

in the Host Country Investors Ratio & Cutoff Point z*  Not Expropriating = Profit P

v=025 Individual 235 1.142 642 .000
Cartel 045 1135 635 oM

v=099 Individual 3472 1.464 964 .000

Cartel 3.476 1.500 1.000 149




