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Abstract: 

Instruments of risk mitigation play an important role in managing country risk within the foreign direct investment 
(FDI) decision. Our study assesses country risk by state-dependent preferences and introduces futures contracts as a 
tool of risk mitigation. We show that country risk assessments related to foreign direct investment do not matter if the 
multinational firm enters currency futures markets. Besides currency risk, multinationals cross-hedge country risk via 
the derivatives market. This may explain the empirical result, why host country risk is not a significant determinant of 
FDI (Bevan/Estrin 2004) together with the fact that almost all (92 %) of the world’s top 500 companies enter 
derivatives markets for hedging purposes (ISDA 2008). 
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1 - Introduction 
 
Multinational firms are key players in globalized economies. Multinationals are often 
different from purely national firms. They are relatively large and they have power in the 
market place and bargaining power in the policy making arena, particularly in transition 
economies and developing countries. They are able to move activities between their plants at 
relatively low cost, removing benefits as rapidly as they deliver them.1 However, it is well 
known that foreign portfolios or foreign direct investments (FDI) suffer from political as well 
as economic risk. The reason for political risk is that there is no legal recourse if the host 
country government chooses to default on a debt contract or expropriate a real or financial 
asset. Therefore, the global business environment that multinational firms face depends upon 
the policies that individual nations pursue. Hence, the multinational firm must assess the 
country's risk profile by studying the linkage between the country's economics policies and 
the degree of economic risk.2 
 

 
Country risk can be separated into six main categories of risk: economic risk, transfer risk, 

exchange rate risk, location risk, sovereign risk and political risk. Given the recognition of 
these kinds of country risk, the multinational firm has at least four policies to manage country 
risk: avoidance, insurance, structuring the investment and negotiating with the host country 
government.3 
 

This paper is an extension of the theory of the multinational firm with special emphasis on 
the impact of country risk and state-dependent preferences. The purpose of the study is to 
introduce the state-dependency of preferences to account for country risk in a broader sense. 
For the basic concept of state-dependent preferences, we refer to Karni 1985; some 
applications are given by Karni 1983, Broll/Eckwert 1998, Broll/Wong 2002.  

 
Suppose that country risk is generated by an underlying risk source, e.g. the business 

cycle. We propose a direct impact of the risk source upon preferences, since in very bad states 
of nature of economic policy of the host country the probability of survival of the foreign 
direct investment constitutes a relevant decision criterion for the multinational firm besides 
expected profits and profit risk. In our economic setting (section 2) we would like to know 
whether or not the well-known separation theorem and the full-hedge theorem are still valid in 
a state-dependent utility framework of a multinational firm with foreign direct investment. 
 

The analysis is organized as follows: In section 2 the model of a multinational firm with 
foreign direct investment is presented. The effect of country risk on international capital 
allocation is investigated. In section 3 the impact of country risk with state-dependent 
preferences on foreign direct investment and risk mitigation is analyzed. We demonstrate that 
the separation theorem holds whereas the full-hedge theorem is violated. Finally, in section 4, 
we conclude the paper after some general remarks. 
 
 
                                                 
1 For facts and issues about multinational firms, see, Navaretti/Venables 2004, Schmidt/Broll 2009 
2 See, for example, Bouchet/Clark/Groslambert 2003, Navaretti/Venables 2004, Altug/Demers/ Demers 2007, 
Wagner 2007, OECD 2007). 
3 See, Shapiro 2006. 
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2 - FDI under country risk 
 
Our investigation rests on the following set of assumptions:  
 
We consider a multinational firm with capital stock 0K . The firm allocates investments 
Z abroad and ZK 0 at home. The foreign direct investment Z  is positive if the Inada-
conditions hold.4 The firm’s domestic profit reads )( 0 ZKd  . The stochastic foreign profit, 

denominated in domestic currency, is given by )~;( Zf , while ~  assesses country risk.5 
The country risk may consist of economic risks, transfer risks, exchange rate risk, sovereign 
risk, political risks, business cycle risk.6 It causes the uncertainty of the multinational firm’s 
total profit, which reads 
 

)~;()(~
0 ZZK fd  , 

 
if the multinational firm has no access to any hedging opportunities.7 
 

With respect to foreign profit, realisations of the country risk measure have the following 
impact: 0/  f  and 0// 2   Zff , i.e., foreign profit and marginal 
foreign profit becomes larger when higher realisations of the measure occur. 

 
Optimum FDI decision under risk averse behaviour of the firm8 follows from maximizing 

expected utility of a twice-differentiable von Neumann-Morgenstern utility function )(U . 
Marginal utility is positive, i.e. 0'U and continuously decreasing and differentiable, i.e. 

0'' U : 
 

)~(max EU
Z

, 

 
where E denotes the expectation operator. 

 
The first-order condition for optimum FDI yields: 

 
.0))~;()()(~( **

0
*  ZZKUE fd  

 
Given the profit motive to invest abroad, risk aversion and foreign profit characteristics 

imply 0))~;(),~(cov( **  ZU f . This leads to 
 

)()~;( *
0

* ZKZE df   . 
 

                                                 
4 See, Inada 1963. For an extension, see Barelli/Abreu Pessôa 2003. 
5 Random variables have a tilde ‘~’, while their realisations do not. 
6 See, Hauser 2006, p. 16. 
7 We introduce futures-hedging in section 3. 
8 There has been a lengthy discussion about managerial risk aversion as a rationale for corporate risk 
management. One important argument is the existence of capital market imperfections (see, e.g., 
Froot/Scharfstein/Stein 1993), destroying the Modigliani-Miller theorem. 
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Hence there is a positive expected profit margin to FDI. The extent of FDI, *Z , depends upon 
capital stock, preferences and expectations of the multinational firm. 

 
Consider optimum FDI under certainty, *

cZ , that is to say under a non-risky country specific 
parameter c . Optimum FDI has to satisfy )();( *

0
*

cdccf ZKZ   . 
 
Let us now analyze the so-called certainty equivalent case9, i.e. ));()~;( **

ccff ZZE   . 

We obtain )()( *
0

*
0 ZKZK dcd  . Hence **

cZZ  , since the firm’s marginal profit is 
decreasing. Therefore, introducing country risk reduces the amount of foreign direct 
investment. 

 
Result 1:  If country risk occurs, FDI lessens. 
 
3 - FDI and hedging under country risk 
 
In the following we study the incentive of the risk averse multinational firm to mitigate the 
effect of country risk on FDI by entering the futures market. Thereby we also introduce and 
motivate the notion of state-dependent utility when investigating n the country risk problem. 
 
3-1 FDI and futures-hedging 
 
Let us consider the special source of country risk, namely the foreign exchange rate risk. 
Current empirical literature reports that exchange rate risks seem to be the most important 
source of risk from the point of view of multinational enterprises in transition economies 
(Hauser 2006, Table 2.1). We therefore identify the country risk parameter ~  as the risky 
foreign exchange rate e~ . 
 

We study the following economic setting: The firm enters the currency futures market by 
selling or buying futures contracts, given the foreign exchange forward rate fe . The foreign 
currency hedging volume is denoted by H . While the market price fe  does not depend upon 
the firm’s hedging policy, the contractual amount H  is contingent on fe . 

 
With respect to country risk we study a multiplicative risk. We make the following 

 
Assumption:  ,)();( eZeZ ff   for all e, and )(Zf  denominates in foreign currency. 
 
Hence the uncertain total profit of the multinational firm becomes: 
 

.)~(~)()(~
0 HeeeZZK ffd   

 
The first-order conditions for optimum FDI and hedging are given by: 

 
0)~)()()(~( **

0
*  eZZKUE hfhd , 

 0)~)(~( *  eeUE f , 

                                                 
9 See, e.g., Kawai/Zilcha 1986. 
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while *

hZ  denotes optimum FDI under futures-hedging. Adding both equations yields 
.)()( **

0 fhfhd eZZK   Therefore the separation theorem10 holds and we obtain the 
following 
 
Result 2:  The FDI decision of the multinational firm depends neither on the firm’s 
degree of risk aversion nor upon the firm's assessment of the foreign exchange rate risk. 
 

The essentials are forward foreign exchange rate, capital stock and marginal domestic and 
foreign profit. Two multinational firms which are identical regarding these essentials will take 
the same FDI decision despite of differences in risk aversion or assessments of country risk. 

 
The hedging optimality condition gives 
 

.0)~),~(cov())~()(~( )~)(~( ***  eUeEeUEeeUE ff  
 
Since expected marginal utility of profits is strictly positive, the sign of the covariance 
follows the sign of the premium ))~(( eEe f  . Hence we obtain the result that 

sgn  ))~(( eEe f sgn cov ).~),~('( eU   Let us rewrite profits as 

.~))(()(~
0 eHZZKHe fdf   It follows the full-hedge theorem:11 

sgn  ))(( **
hf ZH sgn )),~(( eEe f   for marginal utility of profits is continuously 

differentiable and monotonically decreasing. 
 
Result 3:  The multinational firm fully (under-)[over-]hedges foreign profits if, and only 
if, the forward rate is fair (in backwardation)[in contango]. 
 

Under futures-hedging the certainty equivalent comparison leads to **
hc ZZ  , since for 

consistency the forward rate has to be set equal to the certain foreign exchange rate.  
   
3-2 FDI and state-dependency 
 
In section 3-1 preferences are assumed to be state-independent. The model of this section is 
intended to be used as a benchmark. Typically, preferences of a firm are state-dependent 
(Karni 1983, and Zilcha 1987). In general, the firm’s decision making under uncertainty will 
be affected, because differences in the effect of risk occur. Hence the state-dependency of the 
multinational firm’s preferences is an important feature of production and hedging decisions. 
 

Creeping expropriation, insecure property rights due to weak institutions and political 
turnaround are important sources of country risk. In very bad states of nature the foreign 
direct investments of the multinational firm may then be at high risk. If the probability of the 
survival of the foreign venture constitutes an important decision criterion besides expected 
profits and foreign exchange risk preferences are affected. Hence, important aspects of 
country risk directly produce a change of preferences by altering risk attitude. Therefore, 
state-dependent utility seems an appropriate approach when specific sources of country risk 

                                                 
10 See, e.g., Broll/Wahl 1993. 
11 See, e.g., Broll/Wahl 1993. 
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dominate. Whether or not the firm’s business outlook is good or bad may then constitute a 
difference in the preferences structure. 
 

Let s~ denote an aggregate measure of the uncertain state of nature. The foreign exchange 
rate as well as the utility function depend upon the realisations of this risk measure: 
 

 
For instance, state s may be the multinational firm's state of being on the verge of failure in 
the host country. It affects the firm's preferences directly, and indirectly through the foreign 
exchange spot market. Hence, marginal utility is affected directly and indirectly. It will be 
shown that the firm’s hedging policy takes all risk effects into account. While under state-
independent utility an unbiased forward rate, i.e. )~(eEe f  , allows for a risk-free profit by a 
unit hedge ratio, under state-dependent utility a full-hedge is not optimal in this case and the 
profit of the multinational firm remains risky. Hence risk effects on profits differ when 
preferences become state-dependent. 
 

Optimum FDI and hedging decisions of the multinational firm follow from maximizing 
expected state-dependent utility: 
 

).~;~(max
,

sEU
HZ

  

 
Calculating the first-order conditions yields: 
 

,0)~)()()(~;~( **
0

*  eZZKsUE sfsd  

      ,0)~)(~;~( *  eesUE f  
 
while *

sZ  denotes optimum FDI under state-dependency of preferences. By adding both 
equations we wind up with fsfsd eZZK )()( **

0   and we obtain the following 
 
Result 4:  With state-dependent preferences and the use of a currency futures market the 
separation theorem holds. Additionally, the state-dependency of the firm's preferences does 
not affect the firm's FDI decision. 
 
Result 5:  The full-hedge theorem does not hold. 
 
An unbiased currency futures market, i.e. )~(eEe f  , implies from the optimum hedge 

condition that .0)~),~;~(cov( *  esU  While a full hedge, i.e. )( **
sf ZH  , would eliminate 

currency risk, marginal utility would still be risky because of state-dependency. In general, 
hedging policy has to account for the country risk by refraining from a full hedge, which 
violates the full-hedge theorem. Hence, the firm uses the opportunity to cross-hedge country 
risk via futures-hedging. 
 

));(( seU s  (risk source) 

   

e      (FX spot rate)

 (utility) 
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3-3 FDI and mean-variance 
 
For explanatory reasons let us investigate the related mean-variance model. We consider the 
preference function ),( VU   which possesses the necessary properties.12 Expected profits 
are state-dependent and given by ).~~(  sE  The variation of profits, for simplicity, is 
assumed to be: ).~var(2   In other words, while expected profits exhibit a ‘trend shock’, 
profit risk does not. Notwithstanding, the variance of profits depends upon the state 
variable s~ , since optimum profits depend upon the realisation of the state variable. Hence 
both arguments in the preference function are affected by country risk.13 
 

Maximizing the preference function ),( V  with respect to the amount of foreign direct 
investment Z  and the foreign currency hedging volume H  yields the following first-order 
conditions: 
 

,)())(()))(~)((~( 2*****
0

*
effdf ZHZRZKeZsE   

   ,0))(()]~(~[ 2***  eff HZReesE   
 

where )~var(2 ee   is the exogenous risk of the foreign exchange rate and 01





 d
dR  is 

the risk aversion measure. From the second optimum condition the firm’s hedging policy has 
to satisfy: 
 

.
)]~(~[

)( 2*
**

e

f
f R

eesE
ZH




  

 
For our economic setting with the assumption that the currency futures market is 

unbiased, i.e. ),~(eEe f   and that, therefore, ff eeseesE )~,~cov()]~(~[   we obtain for the 
firm’s contractual hedging volume: 

 
)(])[( ** ZH f  if, and only if, .0])[(]~,~cov[ es  

 
The economic intuition for the firm’s risk mitigation policy using foreign currency futures 

is the following: Diversification pays, since currency futures cross-hedge business cycle risk. 
This result follows from the fact that the FDI decision is separable from the hedging decision. 
 
Result 5:  Futures-Hedging mitigates the impact of the risk source on preferences by 
diversification: The less positively correlated the risk source (e.g., the business cycle) with the 
foreign currency, the higher the demand for futures contracts. 
 
 
 
 
                                                 
12 See Meyer 1987, Battermann/Broll/Wahl 2002, Broll/Wahl/Wong 2006. 
13 State-dependent profit risk, i.e. )~~var(2  s  involves significant technical problems, since the variation 
of a product of random variables is considered (see Bohrnstedt/Goldberger 1969), without adding much to 
economics. 
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4 - Conclusion 
 
Country risk analysis attempts to identify imbalances that increase the risk of a direct 
investment in a foreign country. This paper describes the interaction between financial 
instruments of risk mitigation in managing country risk within the direct investment decision 
of a multinational firm. 

We demonstrate that if country risk considerations lead to a state-dependency of 
preferences the separation theorem holds, i.e., it is rational to separate the FDI decision from 
the hedging decision and neglect preferences and country risk assessments. But the full-hedge 
theorem is violated and futures-hedging, which accounts for preferences and expectations, 
becomes a complex policy. 

Suppose that in very bad states of nature the probability of failure of the foreign direct 
investment constitutes an important decision criterion for the multinational firm besides 
expected profits and risk. Then this aspect of country risk can be mitigated by futures-
hedging, since entering the futures market enables the multinational firm to cross-hedge 
country risk. Because of the incentive of the multinational firm to diversify risks, the demand 
for currency futures contracts increases when the risk source (e.g., the business cycle) 
becomes less correlated with the foreign exchange rate. 

The paper concludes that risk assessments related to the foreign direct investment decision 
do not matter if the multinational firm enters a currency futures market. Furthermore, state-
dependency of the preferences of the multinational firm places additional emphasis on 
corporate futures-hedging, since the demand for futures contracts is also concerned with 
country risk. 
 
 
References 
 
Altug, S.G., F.S. Demers and M. Demers, 2007, Political risk and irreversible investment, 
CESifo Economic Studies 53, 430-465. 
 
Battermann, H.L., U. Broll and J.E. Wahl 2002, Insurance demand and the elasticity of risk 
aversion, OR Spectrum 24, 145-150. 
 
Barelli, P. and S. de Abreu Pessôa, 2003, Inada conditions imply the production function must 
be asymptotically Cobb-Douglas, Economics Letters 81, 361-363. 
 
Bevan, A.A. and S. Estrin, 2004, The determinants of foreign direct investment into European 
transition economies, Journal of Comparative Economics 32, 775-787. 
 
Bohrnstedt, G.W. and A.S. Goldberger, 1969, On the exact covariance of products of random 
variables, American Statistical Association Journal 64, 1439-1442. 
 
Bouchet, M.H., E. Clark and B. Groslambert, 2003, Country Risk Assessment. (John Wiley 
and Sons, London). 
 
Broll, U. and B. Eckwert, 1998, Export and hedging decision with state-dependent utility, 
International Review of Economics and Finance 7, 247-253. 
 
Broll, U. and J.E. Wahl, 1993, Multinational firm, foreign production, and hedging behaviour, 
Scottish Journal of Political Economy 40, 116-123. 
 



 FDI Risk and Hedging   

 9

Broll, U., J.E. Wahl and W.-K. Wong, 2006, Elasticity of risk aversion and international 
trade, Economics Letters 92, 126-130. 
 
Broll, U. and K.P. Wong, 2002, Optimal full-hedging under state-dependent preferences, 
Quarterly Review of Economics and Finance 42, 937-943. 
 
Froot, K.A., D.D Scharfstein and J.C. Stein, 1993, Risk management: coordinating corporate 
investment and financing policies, Journal of Finance 48, 1629-1658. 
 
Hauser, F., 2006, Country risk and foreign direct investments in transition countries. (Ph.D. 
thesis at LMU Munich, Germany). 
 
ISDA, 2008, Research Notes of the International Swaps and Derivatives Association. New 
York et al. 
 
Inada, K.-I., 1963, On a two-sector model of economic growth: comments and a 
generalization, The Review of Economic Studies 30, 119-127. 
 
Karni, E., 1983, Risk aversion for state-dependent utility functions: Measurement and 
applications, International Economic Review 24, 637-647. 
 
Karni, E., 1985, Decision Making Under Uncertainty: The Case of State-Dependent 
Preferences. (Harvard University Press, Boston, MASS). 
 
Kawai, M. and I. Zilcha, 1986, International trade with forward-futures markets under 
exchange rate and price uncertainty, Journal of International Economics 20, 83-98. 
 
Meyer, J. 1987, Two-moment decision models and expected utility maximization, American 
Economic Review 77, 421-430. 
 
Navaretti, G.B. and A.J Venables, 2004, Multinational Firm in the World Economy. 
(Princeton University Press, Princeton and Oxford). 
 
OECD, 2007, Globalisation and Regional Economies. Paris. 
 
Schmidt, C.W. and U. Broll, 2009, Real exchange rate uncertainty and U.S. foreign direct 
investment: An empirical analysis, Review of World Economics (forthcoming). 
 
Shapiro, A.C., 2006, Multinational Financial Management. (John Wiley and Sons, Hoboken, 
NJ). 
 
Wagner, W., 2007, International risk sharing and government moral hazard, Open Economies 
Review 18, 577-598. 
 
Zilcha, I., 1987, Characterizing the efficient set when preferences are state-dependent, 
Journal of Economic Theory 41, 417-423. 
 
 



 



 



 



 
Dresden Discussion Paper Series in Economics 

 
04/08 Bieta, Volker / Broll, Udo / Siebe, Wilfried: The Banking Firm: The Role of Signaling with 

Collaterals 

05/08 Felder, Stefan / Werblow, Andreas: Do the Age Profiles of Health Care Expendidure Really 
Steepen over Time? New Evidence from Swiss Cantons 

06/08 Broll, Udo / Wahl, Jack E. / Wessel, Christoph: Export Production, Hedging Exchange Rate Risk: 
The Duopoly Case 

07/08 Choi, Jay-Pil / Thum, Marcel: The Economics of Political-Connected Firms  

08/08 Broll, Udo / Gilroy, B. Michael / Lukas, Elmar: Export Production under Exchange Rate 
Uncertainty 

09/08 Broll, Udo / Schmidt, Christian W.: The Effect of Exchange Rate Risk on US Foreign Direct 
Investment: An Empirical Analysis 

10/08 Lehmann-Waffenschmidt, B. Cornelia: An Evolutionary Agent-Based Simulation Model for the 
Industry Lifecycle 

11/08 Mukherjee, Vivekananda / Ramani, Shyama V.: R&D Cooperation, Asymmetrical Technological 
Capabilities and Rationale for Technology Parks 

12/08 Lehmann-Waffenschmidt, Marco / Roth, Gerhard / Thießen, Friedrich: Die (innere) Logik des 
Entscheidens – Zur neurobiologischen Fundierung ökonomischer Entscheidungen 

13/08 Dopfer, Kurt: Zur Neubestimmung von Geschichte und Theoriegeschichte in den 
Wirtschaftswissenschaften – Ko-evolution von Wirtschaftsbeobachtung und Wirtschaftswirklichkeit 

14/08 Lessmann, Christian / Markwardt, Gunther: One Size fits all? Decentralization, Corruption, and 
the Monitoring of Bureaucrats 

15/08 Farzanegan, Mohammad Reza / Markwardt, Gunther: The Effects of Oil Price Shocks on the 
Iranian Economy  

16/08 Fuchs, Michaela / Wohlrabe, Klaus: Instituitions, Trade and Integration: What can be expected 
within the enlarged EU? 

01/09 Broll, Udo / Egozcue, Martin / Wong, Wing-Keung: Prospect Theory and Two Moment Model: the 
Firm under Price Uncertainty 

02/09 Broll, Udo / Eckwert, Berhard: Modelling Information and Hedging: the Exporting Firm 

03/09 Binswanger, Hans Christoph: Die Wachstumsspirale in der Krise – Ansätze zu einem 
nachhaltigem Wachstum 

04/09 Brunow, Stefan / Hirte, Georg: Regional Age Structure and Economic Growth: An Econometric 
Study for German Regions 

05/09 Broll, Udo / Kemnitz, Alexander / Mukherjee, Vivekananda: Globalization and a Welfare Program 
for the Marginalized 

06/09 Tscharaktschiew, Stefan / Hirte, Georg: An Urban General Equilibrium Model with Multiple 
Household Structures and Travel Mode Choice  

07/09 Tscharaktschiew, Stefan / Hirte, Georg: How does the Household Structure Shape the Urban 
Economy? 

08/09 Lessmann, Christian: Fiscal Decentralization and Regional Disparity: Evidence from Cross-section 
and Panel Data 

09/09 Lessmann, Christian / Markwardt, Gunther: Aid, Growth and Decentralization  

10/09 Broll, Udo / Wahl, Jack E. / Wessel, Christoph: Export and Benefits of Hedging in Emerging 
Economies 

11/09 Rudolph, Stephan: The Gravity Equation with Micro-Founded Trade Costs 

12/09 Biswas, Amit K.: Import Tariff Led Export Under-invoicing: A Paradox 

13/09 Broll, Udo / Wahl, Jack E.: Mitigation of Foreign Direct Investment – Risk and Hedging 

 



 




