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11
Introduction n

1.11

Motivation for this study

Thee management of financial risks has become an important, if not the most important, task
forr today's corporate treasurers. Firms are exposed to all kinds of (financial) risks, and use
aa variety of ways to mitigate them, from diversification of activities, hedging, to insurance.
However,, there are remarkable differences between firms both in the emphasis they put on
riskk management and in the precise way they deal with such risks. Surprisingly, the financial
economicss literature offers little guidance as to what the economic benefits of corporate risk
managementt are, and therefore as to what the optimal (level of) risk management should be.
Thiss dissertation seeks to bridge this gap. Key questions we address are: Why dofirmshedge?
Whatt are the distinct economic benefits of corporate risk management? Insights in these fundamentall economic rationales improve our understanding and enable us to more optimally guide
thee risk management decision. To this end, the dissertation includes an extensive overview of
thee empirical and theoretical literature, some new theoretical contributions, and a case study.
Inn this section we discuss why (financial) risk management, in particular hedging, has gained
inn importance. There are several reasons for this. First, we observe an increased volatility in markett prices (e.g. exchange rates, interest rates or commodity prices) in the last decades that translatess into an increased risk for many firms. Second, the tendency offirmsto focus more on their
coree businesses generally implies less diversified and therefore more risky firms.' A (partial)
rationalee for this emphasis on core business comes from a demand for more transparency and
accountability.. This in turn has also stimulated financial risk management (especially hedging
11

See Comment and Jarrell (1995) for some evidence on the trend to focus more on one's core business.

22

1. Introduction

andd insurance). In particular hedging risks helps mitigate risks that managers cannot control and
hence,, improving transparency and accountability with respect to management performance.
AA third development is that the opportunities to manage risks increase rapidly. Derivatives
marketss have grown considerably in recent decades. The growth in notional value of outstandingg contracts is impressive, as is the speed of financial innovation.2 Financial innovation has
helpedd corporations hedge against an increasing number of risks. See for example the introductionn of innovations such as weather derivatives, derivatives on telecom bandwidths, and even
somee types of corporate earnings insurance contracts. The proliferation of derivatives markets
hass fundamentally changed the way in which firms deal with risk. Traditionally, firms have been
usingg debt and especially equity for the transfer of aggregated risks to financial markets. Financiall innovations - derivatives - nowadays enable firms to unbundle these risks and transfer them
intoo much finer parts to the financial market (investors).
AA nice illustration of this is United Grain Growers (UGG), a business that trades in grain
grownn by Western Canadian farmers. Its main risk to earnings is the variability in the volume
actuallyy produced. In order to protect itself against this risk the firm traditionally chooses to
maintainn a high level of equity. Recently, however, UGG announced that it was buying a new
insurancee policy from an insurance company named Swiss Re, in which the insurance company
absorbedd the full risk of a drop in grain volume. Part of the firm's risk, originally transferred to
thee financial market via equity, is now being transferred via an insurance contract. This transactionn allowed UGG to reduce its equity.3 UGG claims that the transaction reduces the company
costt of capital and therefore creates value. This however, is not automatically true. Obviously,
investorss in UGG now face lower risks and will therefore reduce their required rate of return. But
thiss risk reduction goes with a price, the price of the insurance contract. If fairly priced, this will
mitigatee the advantages coming from the investors' tower required return. Accordingly, standardd finance theory states that in absence of imperfections such hedging cannot create value.
However,, as we will highlight in this dissertation, various market imperfections (see also the
discussionn on the trend of more concentration on the firms' core businesses in the above) may
makee hedging valuable.
Thee case of UGG illustrates how new developments in financial markets (here a new type
off insurance contract) changed the way firms transfer risk to financial markets. The new type
off insurance contract allows UGG to transfer a very specific part of the firm's total risk and
2

Forr example, BIS (2000) estimated the size of the global OTC-derivatives market year's end 1999
att US $ 88.2 trillion. Remolona (1993) and Finnerty (1989) give an overview of the variety of financial
instrumentss that have emerged over the last decades.
3
Forr a description of this transaction see "Outsourcing Capital", The Economist, November 27, 1999,
p.. 90.
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reducess the need for a large equity base. Our understanding of the benefits associated with this
neww development, however, are still very limited.

1,1.11,1.1

Need for economic framework and understanding

Thee real world importance of risk management stands in sharp contrast to the lack of theories
off corporate risk management in the literature. Finance theory gives little guidance to firms
ass to when to hedge, which risks to hedge, and what types of instruments to use. Even more
seriouss is that finance theory - until recently - could hardly explain the economic benefits of
corporatee risk management in the first place. Fundamental questions as: Why do firms actually
managee financial risks? and What are the real economic benefits for the firm of such risk management?? remain largely unanswered. It is only recently that these issues have received more
attentionn in the economic literature. The main purpose of this dissertation is to contribute to our
understandingg of risk management and help to unravel any distinct economic benefits.
AA thorough understanding of the economic benefits of corporate risk management is importantt for several reasons. First, without such a thorough understanding it is almost impossible
too provide guidelines for corporate risk management. The lack of guidance is apparent when
onee opens textbooks in (international) finance. The primary focus in these books is to describe
financialfinancial derivatives and their potential uses in a firm's risk management. Textbooks typically
don'tt answer questions such as: To what types of risk should a firm direct its risk management?,
andd What is the best instrument to hedge an exposure? It is not suggested that the authors of
thesee textbooks should be blamed, these omissions point at an important shortcoming in the
corporatee finance theory; the lack of a fundamental framework that explains why and under
whichh conditions risk management is beneficial.
AA second reason for the importance of understanding the economic rationale(s) for corporate
riskk management is the potential for misuse of derivatives in particular. More specifically, the
increasedd opportunities for firms to engage in risk management have gone hand in hand with
manyy debacles, with substantial losses for firms like Showa Shell, Metallgesellshaft AG, Allied
Lyons,, Procter and Gamble and Yakult. Many of these losses were directly related to the corporatee use of financial derivatives and therefore raised a widespread concern about this practice
inn both board rooms and the public opinion.4 What is needed is an effective control mechanism
forr corporate treasuries. For this a thorough understanding of managerial incentives and the real
economicc benefits of risk management is important.5
4

Inn a recent comparative study on the use of derivatives by US and German firms by Bodnar and
Gebhardtt (1998), 16.5% of US firms and 11.1% of German firms cited concern over public perceptions
off derivatives usage as the reason for not using derivatives in risk management.
5
Boott and Ligterink (1997) sketch a framework for effective internal control of a treasury along these
lines. .
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AA third reason for a thorough understanding of the economic benefits of risk management lies

inn the ongoing debate on how firms should disclose information on derivative positions in their
annuall reports. It appears that the accounting disclosure rules of derivatives positions have an
(surprisingly)) important influence on how firms actually do manage their risks.6 If so, a distinct
improvementt could be made if disclosure guidelines could be fine-tuned to show that they are
consistentt with the true economic benefits of risk management. For that purpose, insights into
thee economic benefits as well as the managerial incentives for risk management are of crucial
importance. .

1.22

Approach and background

Althoughh recently, there has been some progress in developing rationales for corporate risk
management,, we are still far away from a fundamental framework. The primary objective of
thiss dissertation therefore is to develop a better understanding of why particularly non-financial
corporationss are involved in risk management.7
Firmss engage in risk management through (see e.g. Mason, 1995; Duffhues, 2000):
1.. hedging - taking an opposite position in the risk, either on the spot market or in the
derivativess market;
2.. diversification - combining less than perfectly correlated risks;
3.. insurance - set of contracts that limit risk in exchange for a premium.
Mostt of the literature on corporate risk management focuses on hedging (and in particular
onn the use of derivatives). As already pointed out in Duffhues (2000), this seems shortsighted.
6

Inn 1982, when the FASB accounting guidelines with respect to translating foreign currencies
changedd from FAS 8 into FAS 52, empirical studies found an important shift in the way corporations
managedd foreign exchange risk. Under FAS 8, firms often hedged their accounting exposure. After FAS
522 was introduced, firms less often hedged their accounting exposure (see Shalchi and Hosseini, 1990).
Alsoo in more recent studies, e.g. the survey by Bodnar and Gebhardt (1998), managers often indicate that
accountingg guidelines affect the firm's choice of risk management (instruments).
7
Althoughh financial institutions share many of the rationales developed in this dissertation to engage
inn risk management, we choose to focus on non-financial corporations. For financial institutions the managementt of financial risks is part of their core business and risk processing a key financial intermediation
function.. This is somewhat different for non-financial corporations. Moreover, financial institutions also
usee derivatives for trading purposes. As a result, derivatives transactions are hard to disentangle accordingly.. That is also the reason why most empirical studies on risk management focus on non-financial
institutions.. For a discussion about risk management for financial institutions see Saunders (1997) or
Smithson(1998). .
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Forr example, operating decisions that reduce a firm's exposure should also qualify as hedging
decisions.. Such operating decisions, however, generally do not fit in the definition of hedging.
Usingg a currency option to reduce exposure is furthermore generally seen as hedging. But in
aa pure sense an option has all the characteristics of an insurance contract.8 Apart from that,
thee distinction between insurance and hedging has become more vague as insurance companies
acceptt risks previously sold to the financial market. For example, Honeywell Inc., a US multinational,, sold a portfolio of risks (insurable and currency risk) in one contract to an insurance
companyy in 1997.9
Theoriess of corporate risk management - as we will show in this dissertation - offer explanationss why firms may want to engage in risk management in its broadest sense. 10 They generally
doo not explain which of the alternatives to use. The emphasis on hedging (and more specificallyy the use of derivatives) in the corporate finance literature in our opinion follows from the
(increased)) liquidity of financial derivatives markets and the increased opportunities that derivativess offer firms to engage in such risk management over the last decade. Although most of our
resultss hold for the broadest definition of corporate risk management, we will follow the literaturee and will emphasize hedging (with derivatives). Where necessary, however, we will also
payy considerable attention to alternative forms of risk management. Interesting questions then
emerge.. Are alternative forms of corporate risk management complements or substitutes? What
aree the costs of one alternative versus the other?11
Thiss dissertation contributes to the existing literature in four ways. Our first contribution is
thatt we develop a framework that comprehensively integrates the existing theoretical work in
corporatee finance and also review the existing empirical work. Part 1 identifies the state-ofthe-artt corporate risk management theories and identifies the major remaining puzzles in the
literaturee on corporate risk management. A second contribution is that we develop insights
intoo the potential interaction of risk management and the design of a firm's securities. Both
aree important in the (re)allocation of risk. However, to date, this interaction has not yet been
explored.. A third contribution is that we show that product market competition is an important
drivingg force behind risk management when there is imperfect competition. Finally, the fourth
contributionn is that we explore the relevance (and importance) of corporate risk management
theoriess in a case study on Fokker.
8

Masonn (1995) considers options as insurance rather than hedging.
Forr a description of this transaction, see "Honeywell Inc. and Integrated Risk Management", Harvard
Businesss School case 9-200-036.
10
Corporatee risk management in this dissertation does not only encompass the aforementioned three
formss of risk management but also incorporates increasing risk (speculation).
"Forr an interesting discussion on the more philosophical question how risk management fits in the
financialfinancial management of corporations see Duffhues (2000).
9
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Thiss dissertation primarily builds on theories developed in (corporate) finance, and to a lesser

extent,, on those developed in the industrial organization literature. Both have a strong microeconomicc foundation and have benefited from developments in non-cooperative game theory
andd information economics. 12
Inn the sixties and early seventies, the main approach in finance was the neoclassical analysis.. In that approach, the firm was considered as a black box that maximizes some objectivee function. Markets were considered frictionless and the institutional setting was considered
unimportant.. In such a setting, Modigliani and Miller (1958) derived their famous irrelevance
propositions;; financing decisions are irrelevant if investors in a firm can undo or copy the firm's
financingfinancing decisions on their own account.
Twoo other important pillars of modem finance were developed in this period. First, the conceptt of efficient markets. 13 Loosely stated, the concept of efficient markets means that financial
marketss do not leave money on the table. This directly implies that firms cannot systematically
outperformm the market by speculating on financial market prices: financial price changes are
highlyy unpredictable. 14
Thee second important concept that was developed in this period relates to the pricing of
risk. 155 The main insight is that only risks that cannot be diversified away in financial markets
aree priced in financial markets. Applied to corporate risk management, it implies that reducing
diversifiablee risk in itself has no direct impact on the firm's cost of capital. Hence, for a firm to
reducee diversifiable risk is not beneficial per se. But even with respect to non-diversifiable risks
itt is not clear why reducing this risk is beneficial for a corporation. Non-diversifiable risks are
pricedd in financial markets. Reducing non-diversifiable risk reduces the firm's cost of capital,
butt has associated costs. Generally, since financial markets are rather efficient, you pay for what
youu get, and again we should conclude that corporate risk management does not matter.16
Inn order to reveal the benefits of corporate risk management, it is important to open the black
boxx common in the neoclassical approach. Information economics in combination with non12

Forr a general introduction, see Rasmussen (1989).
Foundationss have been developed in Fama (1970, 1991). See also Jacobsen (1999) for a clear and
non-technicall introduction of this field.
14
Theree is enough evidence that supports this claim. Even professionals such as banks and institutional
investorss cannot gain systematically while speculating on financial prices. Some recent studies in the field
off market micro structure (e.g., Lyons, 1998) indicate that even a foreign exchange dealer hardly makes
anyy profit from speculating but mainly from intermediation.
15
AA pioneering article on the Modern Portfolio theory is Markowkz (1952). Later contributions (e.g.
Sharpe,, 1964) more explicitly focuses on the pricing of risk.
16
Orr more precisely, the net present value of an investment in financial markets is generally equal to
zero. .
13
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7

cooperativee game theory has become the standard tool to analyze and understand decisions
withinn a firm and between insiders and outsiders.
Althoughh the bulk of contemporary corporate finance theory builds on game theory and
informationn economics, we do not restrict ourselves in this dissertation to these approaches.
Moree specifically we also apply general equilibrium analysis of incomplete asset markets to see
whetherr there is a role for corporate risk management. We build on a strand in the literature
thatt rationalizes financial innovations especially due to improved risk sharing.17 We use this approachh to gain more insight into the role of risk management and its interaction with the design
off securities.18
Finally,, we build upon a strand in the literature that studies the interaction between financing
decisionss and product market strategies.19 Using simple industrial organization models (often
withh imperfect competition) we study if there is strategic interaction between risk management
strategiess of firms in the same industry.

1.33

Outline of this dissertation

Wee start this dissertation in Chapter 2 with the development of a comprehensive theoretical
frameworkk that incorporates existing theories of corporate risk management. Starting in a neoclassicall world with complete and frictionless financial markets, we first show that the firm's
riskk management decisions (as well as the firm's other financing decisions) are irrelevant. This
iss similar to the propositions of Modigliani and Miller (1958). Analogous to the development of
capitall structure theory, the logical next step is to analyze if and how the introduction/existence
off specific market imperfections affect the (optimal) risk management decision. We identify
fourr driving forces behind corporate risk management: taxes, bankruptcy costs, financial contractingg costs and managerialism. This opens a wide field of possible motivations for corporate
hedging,, but also for corporate speculation. Risk management appears to be strongly related to
bothh a firm's capital structure and the design of management compensation contracts.
Mostt of the theoretical research discussed in Chapter 2 has received at least some empirical
support.. Chapter 3 surveys recent empirical studies on the rationalization of corporate risk
management.. In particular there is especially strong evidence in favor of theories rationalizing
corporatee risk management based on its beneficial effect on bankruptcy andfinancialcontracting
costs,, which relates risk management strongly with the firm's other financing decisions. Risk
l7

Allenn and Gale (1994) provide a very good overview of this field.
Securityy design is an important newfieldin corporatefinance.The objective in this literature is to
derivee (optimal)financialinstruments fromfirstprinciples rather than take these instruments as given,
'9Maksimovicc (1995) offers a good introduction in developments in this field.
l8
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managementt reduces the (future) funding costs associated with a certain financial structure and
inn addition allows the firm to take more debt in its financial structure.
Followingg the extensive surveys of both theoretical as well as recent empirical work in Chapterss 2 and 3, Chapter 4 evaluates the state-of-the-art theories in corporate risk management.
Wee confront our earlier findings with the practice of corporate risk management in order to
draww some important conclusions and to develop a research agenda. The Chapters 2 through 4
presentt the state-of-the-art, but also identify the main gaps and shortcomings in the literature.
Inn the second part of this dissertation (Chapters 5-8) we seek to fill in some of the voids. We
therebyy focus on the interaction between risk management and financial contracting.
Inn Chapter 5, we study the interaction between corporate risk management and the firm's
basicc securities in a framework where transaction costs of developing financial securities and
shortt sale constraints make financial markets incomplete (Allen and Gale, 1988; Madan and
Soubra,, 1991). In such a world firms have an incentive to develop securities that facilitate risk
sharingg in the economy. We introduce and rationalize corporate risk management in this framework.. Risk management enables thefirmto issue more generic securities. Since these securities
aree valued higher by a larger group of investors they can be sold with lower marketing costs.
Riskk management in this framework therefore increases the firm's net proceeds from securities.
Moreover,, we show that corporate risk management and security design decisions have a differentt function in the optimal allocation of risk; corporate risk management supports security
design.. Corporate risk management may therefore be especially helpful infine-tuningthe firm's
initiall security design decisions. Chapter 5 increases our understanding of the role of risk managementt and securities in the allocation of risk and helps to understand why firms like UGG
(seee Section 1.1) tend to partition and unbundle risks.
Chapterss 6 and 7 focus on a second important gap in the literature. An important motivationn for corporate risk management that has been neglected in our opinion is the interaction
betweenn risk management and product markets, especially if there is imperfect competition. We
showw that there is interaction between corporate hedging, product markets and financial contracting.. Taking this interaction into consideration further improves our understanding in why
firmss manage their risks the way they do.
Inn Chapter 6 we consider a world with imperfect competition in product markets. We considerr two firms that compete in a duopoly. Both firms are exposed to a risk factor. When these
firmsfirms face financial constraints wefindthat there is strategic interaction with respect to the firms'
hedgingg decisions. We explore such interaction and derive equilibrium hedging strategies. This
chapterr also rationalizes why firms are concerned about their competitors' hedging decisions
andd try to take this into account in determining their own.
Inn Chapter 7 we consider a more dynamic model in which firms have an incentive to increase
theirr market share. Firms compete in two rounds in an imperfect product market. One firm is

1.33 Outline of this dissertation

9

exposedd to a risk factor while the other is not. If the exposed firm also requires external financing
andd financial contracting is prone to an agency problem, then corporate risk management may
benefitt the firm. The model enables us to draw conclusions on the relation between the firm's
productt market strategies (e.g. building market share, engage in predation, etc.), its financing
decisionss and risk management. This is important since corporate treasurers often refer to the
impactt of a hedging strategy on the firm's product market strategies. Our model rationalizes
suchh behavior.
Too illustrate product market (but also other) considerations in corporate risk management,
wee finally present a case study on Fokker's risk management in Chapter 8. The Dutch aircraft
producerr filed for bankruptcy in 1996, An important external cause of its bankruptcy was the
developmentt in the US dollar. Before 1996 there were several moments that thefirmwas close to
bankruptcyy and therefore, thefirmwasfinanciallyconstrained for much of the time. Particularly
interestingg in this case is that there was a major shift in the firm's risk management strategy
(fromm full hedging to not hedging most of its exposure) at a certain moment in time. What was
thee (initial) primary objective for the firm's risk management strategy? How does this relate
too the rationalizations provided in this dissertation? What tentative conclusions can be drawn
aboutt the relative importance of these theories? The case study sheds light on these issues.

Parti i
Survey y
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2.11

Introduction

Whatt are the fundamental reasons firms engage in risk management? Why do firms hedge or
speculate?? These questions are at the heart of this dissertation. The purpose of this chapter is to
providee a framework that comprehensively integrates the existing theoretical work on rationalizationss of corporate risk management. This framework allows us to define a research agenda
forr the remainder of the dissertation. To his end we survey the literature that has provided a
rationalee for corporate risk management.
Wee start our analysis with a discussion of the benefits of risk management in a neoclassical
setting.. Characteristic for this type of analysis is that the firm is considered a "black box"; it
iss completely transparent and there are no conflicts of interest between the different stakeholders.. In this setting, we identify two - purely exogenous - reasons for firms to engage in risk
management. .
Wee then pursue with a discussion of the benefits of corporate risk management in a framework
withh asymmetric information.1 This perspective has proven to be extremely useful in analyzing
aa large variety of financing decisions. The existence of asymmetric information creates both
morall hazard (or ex post information) and adverse selection (ex ante information) problems
betweenn different stakeholders which, in turn, affect the value of the firm. These information
problemss give rise to all kinds of inefficiencies (suboptimal behavior) or costly actions taken to
mitigatee the consequences of these problems. In particular, we will concentrate on contracting
problemss (due to asymmetric information) between the firm and its financiers and between
'Theree is asymmetric information "... when the transacting parties are not equally informed either at
thee outset or ex post..." (Thakor, 1991, p. 137).
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thee manager and the shareholders. Risk management may reduce some of these contracting
problemss while increasing others.
Throughoutt this chapter we use very simple models and stress the main intuition behind a
modell rather than explore all side issues that arise. Each rationale for risk management presentedd leads to testable empirical predictions about the characteristics of those firms that are
expectedd to engage in risk management. The empirical tests of these predictions will be discussedd in the next chapter. In addition to the empirical predictions, the theories also have implicationss for the way firms benefit most from risk management. Generally, they provide insights
onn whether firms should hedge or speculate, where firms should direct risk management to (for
examplee reducing volatility in cash flows versus reducing volatility in accounting earnings), and
whatt types of instruments firms should use to optimize the benefits of risk management.
Theree are not many reviews of the literature of corporate risk management. Some accessible
surveyss are Smith (1995) and Smithson (1998).- However, these surveys are far from complete
andd focus only on a subset of the rationales (taxes, contracting costs and investment distortions).
Especiallyy in the last few years much progress has been made in other directions. The survey
presentedd here is more comprehensive covering this most recent work.
Thee organization of this chapter is as follows. In Section 2.2, we analyze risk management
inn a neoclassical framework. With some additional assumptions, we first show that the famous
Modiglianii and Miller irrelevance propositions apply both to corporate risk management decisionss as well as to other financial decisions. After having established a world where risk
managementt is irrelevant, we identify taxes and bankruptcy costs as the first two (exogenous)
drivingg sources of risk management. Sections 2.3 to 2.6 then analyze risk management decisionss in a world with asymmetric information. Sections 2.3 and 2.4 respectively focus on ex
postt and ex ante information problems between the firm and its financiers as a rationalization
forr corporate risk management. Sections 2.5 and 2.6, respectively, focus on the ex post and
exx ante information problems between the firm's manager and shareholders as a rationale for
corporatee risk management. Finally, section 2.7 concludes.
2

Otherr noteworthy reviews are included in Duffhues (2000) and Van Bremen (1998). They howeverr have a broader focus than we have. Duffhues (2000) discusses corporate risk management from an
integratedd approach perspective offinancialdecision making. Van Bremen focuses on currency risk managementt of both non-financial firms andfinancialinstitutions. We restrict ourselves to the rationalization
off corporate risk management by non-financials. Stulz (1996) also discusses theoretical rationalizations
off corporate hedging and the failure of these theories to explain corporate practices.
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A neoclassical analysis

2.2.12.2.1 Introduction
Thiss section analyzes the corporate risk management decision in a neoclassical framework.
Characteristicc in this approach is that all stakeholders of a firm agree on maximization of the
valuee of the firm as objective (unanimity principle). In addition, the existence of an ideal type
off market is assumed in which information is equally distributed among economic agents who
aree price takers.3
Inn the neoclassical setting, the value of thefirm(V) equals the discounted value of its expected
cashh flows (E(CFt)) over t periods,

""

E(CFt)

wheree the discount rate (r) reflects the investors' required rate of return on an equivalent risky
assett traded in the financial market.
Below,, we analyze corporate risk management first in a neoclassical framework with a frictionlesss markets, then in settings with taxes (Section 2.2.3) and bankruptcy costs (Section 2.2.4),
respectively. .
2.2.22.2.2 The irrelevance of corporate risk management
Inn 1958, Modigliani and Miller (MM) published an influential paper entitled: "The cost of
capital,, corporation finance and the theory of investment". In this paper MM argue that in a
highlyy stylized financial market, the market value of a firm is unaffected by a firm's capital
structuree decisions thereby making these types of decisions irrelevant. The basic idea behind
thiss proposition is that firms cannot create value with capital structure decisions that investors
cann reverse or copy on personal account. Others have extended these irrelevance propositions
too all financing decisions and reduced the necessary conditions required to establish this result
considerably.4 4
Too our knowledge, Stiglitz (1974, p. 853) was the first to explicitly address the irrelevance
off the corporate hedging decision.5 Still muffled away in Footnote 4, Stiglitz argues: "... when
3

Seee Haley and Schall (1973) for a text-book onfinancialdecision making in the neoclassical tradition. .
4
Seee Hirshleifer (1964), Stiglitz (1974), Fama (1978).
5
Ann important part of the earlier literature on corporate risk management concentrated on the impact
off (price) uncertainty on afirm'sreal decisions. This literature goes back to the work of Baron (1970)
andd Sandmo (1971). In this literature, thefirmis characterized with a (concave) utility function thereby
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relativerelative prices are uncertain, firms must decide on whether to buy futures (or hold inventories)
ofof inputs or sell futures (or hold inventories) of outputs. In short all such "hedging" decisions
havehave (under the assumptions below) no effect on the market value of the firm."
Althoughh it seems like financial archeology to go back to the analysis pursued in these early
paperss that explore the irrelevance propositions of financing decisions, we think this is important.. First, it helps to develop a clear perspective on the way corporate finance theory has
developed.. Second, the conditions required to make risk management irrelevant clearly indicate
wheree to look for rationalizations of corporate risk management. A final reason is that we return
too the more macro-oriented framework that will be developed in Chapter 5.
Perhapss the simplest way to establish the irrelevance of corporate risk management is to
assumee that financial markets are perfect and complete. A perfect financial market refers to a
frictionlesss market with (1) no barriers preventing access to financial markets and no market
participantss that are dominant enough to affect market prices, (2) costless access to the capital
marketss (there are no frictions preventing the free trading of securities), (3) relevant information
aboutt the price and quality of each security freely available, and (4) there are no distorting
taxess (see e.g. Brealey and Myers, 1996, p. 22). A complete financial market is a market where
theree are as many independent securities as there are states of the world. In such a world, all
thesee securities' payoffs span all the consumption possibilities in all future states. Arrow (1964)
hass shown that such a world can be described by a set of primitive state-contingent securities;
securitiess with a payoff of one in one state and zero in all other states. An important consequence
off complete financial markets is that investors can achieve Pareto optimal risk sharing. Financial
securitiess available in the market enable them to equate the marginal utilities of income over
alll states for each investor. Hence, in such a world investors can achieve full risk sharing. The
additionn of new securities or new ways of transferring risk can and will therefore not improve
riskk sharing by definition in such a world, a very general result. In complete and perfect financial
assumingg risk aversion by the firm. These papers argue that a risk averse firm's production decisions
aree affected by uncertainty. This result however changes if one introduces a futures market where price
uncertaintyy can be hedged. Feder, Just and Schmitz (1980), for example, considered a firm characterized
byy a utility function that faces price uncertainty in a competitive market which can be hedged on the
futuress market. In the presence of futures markets they show that price uncertainty does not affect the
firm'ss production decisions. The firm's (or more correctly, the single proprietor's) optimal hedge depends
onn the expected value of the futures contract. When the forward contract is actuarially priced a risk averse
proprietorr will completely hedge the price uncertainty. When the value of the hedge contract is positive
aa risk averse proprietor will underhedge or will not hedge at all. While this may be true for a firm with a
singlesingle non-diversified owner, this behavior is not obvious for widely held firms.
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marketss corporate risk management (and all otherfinancingdecisions) are irrelevant.6 Risks are
alreadyy spanned by the existing securities in the market and firms therefore cannot enlarge the
consumptionn allocation space by entering into risk management. This holds even if there is a
nonn zero probability of default as long as bankruptcy is not costly.7
Sincee the notion of complete markets is particularly strong, we will continue and verify
whetherr we can achieve the same conclusions in an incomplete financial market. In an incompletee financial market the number of independent securities is less than the number of states of
nature.. As a result, we can no longer identify Arrow state prices and investors cannot achieve
fulll insurance against all uncertainty by trading in financial securities. Is it even possible to
establishh the irrelevance propositions in such an incomplete asset market?
Theree are some important problems when we consider incomplete asset markets. First, the
objectivee of the firm is no longer clearly defined. With complete financial markets, the objectivee is to maximize the market value of the firm. Given state prices, firms can (and should)
maximizee the market value of the firm. However, with incomplete financial markets unanimity
amongg shareholders with respect to the firm's optimal decisions is no longer guaranteed.8 In
thee theoretical literature the conditions to reach unanimity have been discussed extensively. The
introductionn of a marginal spanning condition restores unanimity. Marginal spanning implies
thatt the securities issued by the firm are already spanned by other firms' securities.
Below,, we will show that in incomplete financial markets - given a marginal spanning conditionn - the corporate risk management decision is irrelevant.9

Thee Model
Wee consider an economy that lives initially for one period with a finite number of I investors
andd a number of J firms. There is uncertainty with respect to the state of the world. At t = 1
theree are s mutually exclusive states of the world, where s £ Q. We assume that there is a single
consumptionn good in the economy, whose price is uncertain and state dependent. Furthermore,
wee assume perfect but incomplete financial markets. We assume however that the marginal
spanningg condition is satisfied; in effect, the firms' securities span the investors' opportunity
set. .
Firmss in our model are exposed to some risk factor in the following way,
6

Seee for example Hirshleifer (1964). Using a model where uncertainty is captured with a complete
marketss state preference model he showed that thefirm'sfinancingdecisions are irrelevant.
7
Thee only effect of the possibility of bankruptcy (at least in one period models) is that it affects the
pricess of certain state claims.
8
Seee Diamond (1967), Ekern and Wilson (1974) or Grossman and Stiglitz (1980).
9
Thee model discussed below is based upon DeMarzo (1988) and DeMarzo and Duffle (1991). See
alsoo Baron (1976).
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wheree Y3 refers to the firm's operating income, y3 refers to the firm's output exposed to some
randomm risk factor 7 (a future state-dependent spot price), and c refers to some variable cost
function.. Assume that? is uniformly distributed on the interval [e. ë] and that the expected future
spott price equals the forward rate {E(Tj — ƒ). The only decision we consider here for the firm
iss the choice of the number of forward contracts it trades (<j)j). All other financing (and real)
decisionss are assumed to be constant.
Firms Firms

Wee assume that at t = 0 each firm j's production plan is fixed. The firm's output, Yh is state
dependentt and will be realized at t = 1. Each firm j has financed its production plan by issuing
financiall securities. We only consider debt and equity. Equity is denoted by ^ € F, where T
iss the set of shares issued by all firms, and <Pj refers to the share issued by firm j . Each share
providess the holder of the security with a claim on the dividend of the firm at t = 1. In addition
firmsfirms have issued an amount of debt equal to By Debt is defined as a promise by firm j to
payy (1 + r)Bj dollars at the end of the period. We assume for the time being that firm j never
defaultss on its debt.
Too hedge their exposure to the risk factor?firms may furthermore trade in forward contracts.
Thatt is, a firm may buy or sell security (contract) h £ H, which results in a fixed claim or
obligationn of ƒ at t = 1. The gain on a short position in this forward contract is equal to the
differencee between the future spot price (e) and the forward price (ƒ). As usual with forwards
andd futures, payment is due at t = l.10 At t = 0, the securities h € H are in zero net supply.
Iff we denote firm j ' s amount of forward trading with <f)}, then firm j ' s dividend is equal to the
summ of its operating income and income from hedge contracts minus the repayment on its debt
contracts, ,
D J = y jj + 0 J ( / - ? ) - ( l + r)ö J
Investors Investors

Att t = 0 the investor i G I is initially endowed with Tp^ e V in equity of firm j , and bJ in
bondss of firm j , such that J2 bj = B3. We denote the initial endowments of the investor i as
WW00.. Investors may trade equity of firm j at t=0 against prices v3. Consequently, the investor's
tradingg must satisfy the budget constraint,
tfjVjtfjVj +b)<<p)vJ + b]
l0

Notee that we may ignore margin requirements here, because in a world where thefirmcannot default
marginn requirements are irrelevant.
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Investorss furthermore trade at date 0 in forward contracts h 6 H. The payoff of the investments
inn forwards at date 1 of investor i is 0 t (/ - e). Investors use the proceeds of their investments
too consume. Therefore, consumption at t — 1 of investor i can be written as:
c'' = ^2?j- + 0 i ( / - è ) + ( l + r ) 6 j

(2.1)

Preferencess are defined over consumption. We assume these preferences are reflected in a Von
Neumannnn Morgenstern utility function that is strictly increasing, differentiable and concave.''
Investorss then maximize the expected utility of consumption at t=l.
Ass a result we may write investor i 's optimization problem as:
maxmax E^ic1)}
subjectt to

(2.2)

:

¥>;v,-- + &5 < ^vj+V^Wl
êê

(2.3)

= ^ + < / > , ( ƒ - ^ ) + (l+r)6}

Thee budget constraint in the maximization is binding. Therefore, we may rewrite the budget
constraintt in terms of the number of bonds as
6}} = ^ - ^ + 5;. =

^ - ^

Substitutingg this into the consumption function (2.1) results in
ëë = ifi^Dj + hif - e) + (1 + r)[W* - tfv]
whereas,, optimization requires the following first-order conditions:
E[U'(d)(f-e)\E[U'(d)(f-e)\
E[U'{d){DE[U'{d){D33-{\+r)v)-{\+r)v)

= 0
= 0

Sincee the utility function is concave, this is sufficient for an interior optimum.
Thee decision variables for the investor are the investments in the securities ip and in the forwardd contracts <^. Trading takes place in anticipation of future events; we assume that investors
havee rational expectations.
1

'' Although we use a specific utility function the results do not depend on the choice of functional form
(seee Stiglitz, 1974) as long as, in equilibrium, the investors always choose the same consumption level
fromm a set of consumption possibilities.
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Equilibrium Equilibrium

Inn order to have equilibrium all markets must clear, therefore:

E44 = E^;
i'e//

iel

£o;; - E^
E^^ = E^
Thee first two conditions guarantee that respectively the stock market and the bond market are
inn equilibrium. We do not allow firms to issue new securities, therefore investors may only trade
inn existing securities. The last condition states that there is zero net supply of futures contracts.
Further,, it is required that investors choose a portfolio that maximizes the expected utility of
consumptionn subject to its constraints.
Propositionn 1 When there is a general equilibrium where, given a firm's hedging policy (p^
andand investor i 's allocations in stocks, bonds and forwards of respectively: (/?', 6' and <pr, there is
anotheranother general equilibrium where firms have changed their hedging strategy to 0 . That new

equilibriumequilibrium is characterized with the same prices for all securities and consequently the sam
marketmarket value for firms. Investors do not change their consumption plan and only reallocate the
positionposition in fonvards such that in a new equilibrium:

Therefore,Therefore, corporate risk management is irrelevant.
Proof.. First we will show that at this equilibrium markets still clear. Since ownership structure
norr the amount of bonds has changed these bond and stock markets still clear if they cleared
inn the old equilibrium. Now we have to show that the forward markets still clear at the new
equilibrium.. In the initial equilibrium Y^^i = Yl ^ j '
ie//

s o tnat

jeJ

E?** = E^ - E^ - w = ~E^
ieliel

iei

jeJ

jeJ

andd therefore this market also clears in the new equilibrium.
Thee second step is to show that the new hedging position of the investors also satisfies the
optimall consumption level.
Thee new consumption level is given by

c11 = tpfa + h(f-€)

+ (1 + r)[W* - <p)v]
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Sincee Dj = D3 + (<f>j — <pj)(f -7) we can define the optimal consumption level as

?? = ^(Dj + ( ^ - Wf-T))+

M

-7) + (l+r)[Wi

-

^v)1

Noww substitute the new hedge position, <pt = (pt - J2 if)Q)] ~ <Pj),in the above equation and
wee will get
?? = <p)Dj + Mf-e)

+ (1 + r)[Wi - <p)v] = d

Therefore,, consumption plans are unchanged. If the old consumption plan was optimal, then
givenn the new hedge portfolio, the new consumption plan is also optimal.
Wee have shown that even in an incomplete but perfect financial market, the risk management
decisionss of a firm do not affect the economy and therefore these decisions are irrelevant.12
Inn general, proofs of these irrelevance propositions depend strongly on the fact that individual
investorss can duplicate or reverse a firm's hedging decisions at the same costs as the firm so that
personall hedging can perfectly substitute corporate hedging. This is only the case if there are
noo market frictions, investors have complete information with respect to the firm's hedging
decisions, 133 there is no costly bankruptcy, and a change in the firm's financial policy does not
changee the investors' expectations.
Noww that we have established the conditions under which risk management is irrelevant,
wee will analyze how certain market imperfections may rationalize risk management. In the
neoclassicall paradigm, two types of (exogenous) market imperfections have been identified that
cann make corporate risk management value enhancing, taxes and bankruptcy costs.
12

Modiglianii and Miller (1958) established the irrelevance of financing decisions of a particular firm
inn a partial equilibrium model with perfect financial markets. The irrelevance proposition that we derived
heree is more general. For more discussion see Fama (1978) and Stiglitz (1974). Stiglitz (1974) also
establishess the irrelevance of financing decisions in a multiperiod model. The irrelevance of financing
decisionss has also been established in continuous time models. See for example Ingersoll (1987) and
Mertonn (1990). Two additional assumptions need to be satisfied in these models: capital markets are open
att all times (such that economic agents have the opportunity to trade continuously) and the stochastic
processs generating the state variables can be described by diffusion processes with continuous sample
paths. .
13
DeMarzoo and Duffle (1991) rationalize the corporate risk management decision in a framework
similarr to the one presented here, however under the assumption that investors in a firm do not have
informationn about the exposure to risk. In that case they show that the shareholders benefit if the firm
enterss into a full hedging policy. This reduces the noise, and enables investors to make better portfolio
decisions. .
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Taxess (T)
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Pretax income (X)

FIGUREE 2.1. Taxes as rationale for corporate hedging.

2.2.32.2.3

Reducing expected taxes

Thiss subsection shows how in a neoclassical framework corporate taxes may make corporate
riskk management value increasing. More specifically, we will show that risk management may
reducee the expected taxes paid by a firm if taxes are a non-linear function of pre-tax income
(seee Smith and Stulz, 1985). If taxes are a convex (progressively increasing) function of the
firm'sfirm's pre-tax income, hedging increases the expected after tax value of the firm. The intuition
iss that corporate hedging reduces the variance of income and therefore removes income from
highh income states (which are heavily taxed) to low income states (which are less taxed). As a
result,, the firm reduces its expected tax bill. If, on the other hand, taxes are a concave function of
pre-taxx income, the risk management strategy that increases the value of the firm is speculation.
Thee reduction of expected taxes in the face of progressive taxation is illustrated in Figure
2.1.. Consider two possible outcomes of a firm's pre-tax income, Yi and YH with YL < YH.
Iff the firm faces a convex tax function T(Y), we can easily see that the expected taxes E(T)
paidd by the firm are higher if the dispersion in pre-tax income is higher. As a result, a firm can
reducee the expected taxes to E(T') by reducing (hedging) the dispersion of income to Y'L and
Yjf.Yjf. Corporate hedging reduces expected taxes and therefore increases firm value. This result
followss from Jensen's inequality. Jensen's inequality states that if T(Y) is a convex function
off Y then the expected value of this function is always equal to or higher than the function
evaluatedd at its expected value (E[T(Y)} > T(E[Y}), provided that expectations exist and are
finitefinite (Ross, 1988, p. 356). As we will see in subsequent sections, most of the theories that
rationalizee corporate hedging (speculation) rely in one way or another on Jensen's inequality.
Below,, we develop a simple model to explore this more formally.
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Thee model
Considerr a model with the following features:
A.. 1 There are two dates, £ = 0,1;
A.22 Uncertainty in the economy is represented by a state preference framework. The state
off the world at date 1 is denoted with a discrete set of states, s e {1,..., S}. States are
orderedd with respect to income (i.e. from low to high income);
A.33 Financial markets are complete. We denote with Ps the price of a state-contingent security
thatt pays out one unit in state s and zero in all other states (Arrow-Debreu security);
A.44 There are no frictions except taxes in financial markets. The firm's tax rate is a function
off its pre-tax income (T(YS));
A.55 The firm's income Ys is exposed to a random risk factor es in the following way: Ysu =
XX + ffes, where X the firm's operating income independent of shocks in the risk factor,
99 is a measure for exposure to the risk factor, and ls is the future spot price. We use the
superscriptt U to denote that the income is unhedged;
A.66 ls is uniformly distributed on [e,ê];
A.77 The firm can purchase/sell forward contracts on the risk factor. This changes the hedged
firm'sfirm's income (YSH) into YSH = X + 9es + <j>Z, where ƒ is the forward price, <f> is the
numberr of forward contracts the firm takes, and Z is the payoff from a forward contract
{Z{Z =18- ƒ). The expected value at date 0 of Z is zero (E(Z) = 0);
A.88 Hedging by the firm is costless.
Wee consider the optimal risk management strategies of a firm in a market where there are no
frictionss other than taxes. The value of a firm at t = 0 when it does not hedge is equal to
ss

VVuu = Y,ps(YsU-T(Ysu)Ku)

(2.4)

Notee that if <p = —9, the firm has a completely hedged position and YSH = X + 9f. The value
off a hedged firm at date 0 is in this case equal to:

ss

Inn this simple set-up we can proof the following proposition:
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Propositionn 2 In the presence of corporate taxes risk management may drive down the expectedpected value of corporate taxes as long as taxes are a non-linear function of pre-tax income.
WithWith a concave tax function this is achieved by increasing the volatility of a firm s earnings (not
hedginghedging or speculating) and with a convex tax function by reducing the volatility in the firm s
earningsearnings

(hedging).

Proof.. Risk management contributes to firm value if: VH - Vu > 0. The optimal risk managementt strategy <p satisfies the following:
maxx VH -

Vu

Subtractingg 2.4 from 2.5 gives VH - Vu or
VVHH - Vu = Y^ Ps[T{Ysu){Y?)

- T{YlJ + <<>Z){YSU + <pZ)}

Thee difference in firm value arises only with respect to the expected value of taxes. The first term
inn the equation refers to the expected value of taxes paid by a firm without risk management
whilee the last term reflects the expected value of taxes paid if it engaged in risk management.
Iff taxes are a linear function of pre-tax income then VH — Vu = 0 for all <p. The expected
valuee of taxes for a firm that entered into risk management equals that of one that did not. As a
resultt the decision to manage risk or not is irrelevant.
Iff taxes are a convex function of income then the difference between the value of a hedged
andd unhedged firm can be increased by reducing the variability of income. This follows directly
fromm Jensen's inequality. The optimal hedge is that where variability in income is minimized.
Thiss requires a full hedging strategy where <p = —8.
Finally,, if taxes are a concave function of income, Jensen's inequality shows that the expected
valuee of taxes is largest when fluctuations in income are largest. Hence, this requires not hedgingg (ó = 0) if risk management is restricted to hedging (-8

< ó < 0) or if it is unbounded

takingg a speculative position is the optimal risk management strategy. •
Withh respect to the firm's optimal risk management strategy this proposition leads to the
question:: are corporate taxes a convex or a concave function of pre-tax income? Convexities in
aa firm's tax schedule arise either from progressive tax rates or from specific features of the tax
scheme.. For example, investment tax credits and tax loss carry forwards below 100% make a
taxx function progressive, especially in the lower ranges of a firm's earnings. Graham and Smith
(1999)) have modelled several provisions of the US tax code in order to estimate the average
taxx savings from corporate risk management. They found that for most firms the corporate
taxx function is convex and that corporate risk management (especially hedging) may result in
economicallyy significant tax savings and therefore contribute to firm value.14
Wee will discuss these results more extensively in Chapter 3.
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Twoo important assumptions may bias the results however. First, we have assumed that there
weree no transaction costs of risk management. Although these costs will reduce the benefits, risk
managementt will remain beneficial as long as these transaction costs are lower than the increase
inn firm value due to reduced taxes. If transaction costs exhibit economies of scale, thefirmeither
hedgess everything completely or nothing at all if the tax scheme is convex. A second (implicit)
assumptionn made is that investors in the forward contract are not being taxed. If they are and
taxess paid by these investors are a linear function of the payoff of the hedging instrument, the
resultss of the analysis hold. Personal taxes increase the price for firms against which they wilt
bee able to hedge. However, in most countries such a flat tax does not exist; personal income
taxess are generally progressive. If the investors' marginal tax functions are non-linear in the
payoffss of the hedging instrument, the analysis may become more complex. Especially, if the
decreasedd expected tax liability of the firm is (more than) compensated for by an increased tax
liabilityy for the investors. This will increase the investors' required rate of return on the hedging
instrumentss and may offset the benefit for the firm. Smith and Stulz (1985), however, show that
ass long as there are enough investors that face a linear tax function, they will perform the role
off marginal investors and the results of the analysis - as we just discussed - will still hold.
2.2.42.2.4 Reducing expected bankruptcy costs
Inn Section 2.2.2 we did not allow for bankruptcy costs, a condition for risk management irrelevancy.. Bankruptcy however, is costly. For example, in order for a firm's creditors to assume
ownershipp in the event a firm cannot fulfill its financial obligations, litigation costs have to be
made.. Moreover, liquidating the firm's assets is costly as well. In this subsection we will show
thatt the existence of bankruptcy costs may serve as a rationale for corporate risk management.
Similarr to Kim (1978) we distinguish 3 types of bankruptcy costs:
1.. Direct bankruptcy costs - these are the litigation and liquidation costs;
2.. Indirect bankruptcy costs - the (negative) effects of financial distress on the cash flows
generatedd by the firm (e.g. lower selling prices, especially of those products that require
futuree service and maintenance, less favorable credit conditions, etc.);
3.. Loss of expected tax shields - if a firm ends up in bankruptcy it cannot make use of its
futuree tax shields.15
l5

Theree has been quite some discussion whether the loss of tax shields is indeed a bankruptcy cost
sincee the availability of these tax shields is an item that can be turned into money relatively easy by
sellingg the bankruptfirm(with only the compensating losses). Although this indeed reduces the value of'
suchh loss, we think it almost never fully recovers the complete tax shield and therefore should also be
consideredd as a bankruptcy cost. See also Kim (1978) for a discussion.
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Thee expected bankruptcy costs are equal to the product of the probability of bankruptcy times
thee associated bankruptcy costs. If corporate risk management (hedging) reduces the probability
off financial distress it will also reduce the expected bankruptcy costs and therefore increase firm
value.. Thus, under the assumptions of the neoclassical framework, bankruptcy costs provide a
rationalee for corporate risk management (see for example Dumas, 1978 and Smith and Stulz,
1985).. We explore the effect of hedging on expected bankruptcy costs more formally in a simple
model. .
Thee Model

Considerr the set up of the model in the former subsection:
A.. 1 There are two dates, f = 0,1;
A.22 Uncertainty in the economy is represented by a state preference framework. The state
off the world at date 1 is denoted with a discrete set of states, s £ {1,..., S}. States are
orderedd with respect to income (i.e. from low to high income);
A.. 3 Financial markets are complete. We denote with Ps the price of a state-contingent security
thatt pays out one unit in state s and zero in all other states (Arrow-Debreu security);
A.44 There are no frictions except taxes in financial markets. The firm's tax rate is a function
off its pre-tax income (T(Ya));
A.55 The firm's income Ys is exposed to a random risk factor es in the following way: Y^ XX + ffes, where X the firm's operating income independent of shocks in the risk factor,
66 is a measure for exposure to the risk factor, and 7S is the future spot price. We use the
superscriptt U to denote that the income is unhedged;
A.66 ls is uniformly distributed on [e,ë];
A.77 The firm can purchase/sell forward contracts on the risk factor. This changes the hedged
firm'ss income (YSH) into YSH = X + ffes + <f>Z, where ƒ is the forward price, <p is the
numberr of forward contracts the firm takes, and Z is the payoff from a forward contract
(Z(Z =7S - ƒ). The expected value at date 0 of Z is zero (E(Z) = 0);
A.88 Hedging by the firm is costless.
Inn addition, assume:
A.99 The firm has an amount of risky debt outstanding (there are states in which the firm
defaults).. The face value of debt is denoted by F;
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A.. 10 If the firm defaults on its debt, bondholders receive the value of the firm minus the transactionn costs of bankruptcy C(YS). The transaction costs of bankruptcy are a decreasing
functionn of Ys.
Hence,, we consider an ideal type of market but we now allow for both corporate taxes and
bankruptcyy costs.
T(YT(YSS)) is again the tax rate when the before-tax income is Ys. In order to distinguish the
rationalee introduced here from the one developed in the subsection 2.2.3 we assume that taxes
aree a linear function of firm income.16 The value of an unlevered firm at t = 0 is equal to
ss
VVUU = Y,PS{(YSU)-T(YSU)YSU}

(2.6)

5=1 1

Debtt financing has two consequences: (i) due to the tax treatment of interest payments it creates
aa tax shield and (ii) there is a possibility of default in some states (the firm cannot meet its
debtt obligation). Now assume for simplicity that the firm's corporate tax shield is linear in the
amountt of debt, T{Y^)F. Obviously, the firm only benefits from this tax shield if it does not
defaultt on its debt. Now define state j as the state in which the firm's income is equal to its
debtt obligations (Yf = F). If the firm's income is below the face value of debt (F) at maturity,
thatt is in states j and below, bondholders receive the firm-value minus the transaction costs of
bankruptcyy C(YS), which we assumed to be a decreasing function of the income realized by the
firm.firm. These transaction costs of bankruptcy consist of the direct and indirect bankruptcy costs
ass specified before. If the firm's income is larger or equal to the face value of debt, then the
bondholderss receive F. The value of a levered firm then can be described as
jj

s

VVUU(F)(F) = Y, PAK0 - C(YSU)} + J2PS{YSU- T(YSU)YSU + T(YSU)F}
s = ii

(2.7)

s=j

Thee difference in value of a levered firm (V(F) and an unlevered firm (V) can be presented as
follows: :
33

vvuu(F)(F) - vu = Y,p'{v<yy)Y? 5=11

S

C(YSU)}

+ j2pAT(Ysu)n

s=j

Thee first term refers to the bankruptcy states. If Ys < F, then the firm cannot repay its debt. A
positivee effect of being bankrupt is that one does not need to pay taxes in those states (the first
partt of that term). However, if Yj1 < F, bankruptcy costs have to be made. These are given by
C(Y^)C(Y^) < Yy, the second part of the first term in equation 2.8.
l6

Hence,, corporate taxes alone are not a rationale for risk management in this framework.

(2.8)
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Iff the firm survives (states s — j to 5), then the difference in value between a levered and
unleveredd firm is equal to the current expected value of the tax shields.17 Note that what we
havee is the trade-off theory of the capital structure; the optimal amount of debt is a trade-off
betweenn expected bankruptcy costs on the one hand and the tax shield on the other. However,
wee take the level of debt as fixed and concentrate on risk management instead.
Sincee risk management affects the firm's income, it will also affect the state where the firm
defaultss on its debt. More precisely define the state k such that Y^ + <bZ = F. With hedging
thee value of the firm then becomes
kk

S

HH

PS{YS" - C(YS")} + Y, p&"

VV (F)(F) = £
s = ll

~ nY.H)yaH

+ T(YaH)F}

(2.9)

s=k

Iff the firm hedges (—9 < 4> < 0) then it reduces its income volatility. The firm's operating
incomee can be lower before the firm defaults with hedging (and hence, with hedging, k < j).
Wee can now derive the following proposition defining the optimal risk management strategy:
Propositionn 3 A firm that is financed with risky debt may increase its value by hedging through
aa reduction of expected bankruptcy costs. The optimal hedge makes debt completely riskless (if
possible)possible) or otherwise as riskless as possible.
Proof.. Risk management contributes to firm value if VH(F) - VU{F) > 0. The optimal risk
managementt strategy maximizes the difference in value between the market value of the firm
enteringg into risk management and that of one that did not (VH(F) — Vb (F)). Hence,
m&xVm&xVHH{F){F) - VU(F)

(2.1

Subtractingg 2.7 from 2.9, gives after some rewriting
SS

k

YY s{ms{m + x>{-c(nt/+<pz) + C(YSU)} +
pp

A - = ll

(2.

S = l

X ]] Ps{(C(YsU) ~ T(Y>U + <PZ)(YSU + <PZ) + T(YSU + 4>Z)F} +
s=k s=k

J2J2 Psi(-T(YSU + tpZWF + <PZ) + T(YSU + 4>Z)F + T(YSU)YSU -

T(YSU)F}.

s=j s=j

Thee first term is the expected value of the hedge contract over all states. This term is zero
byy definition. The second term reflects those states where both a hedged and an unhedged firm
17

Notee that in our model, we have not explicitly modeled the value of the tax shield, but assume that
itt is proportional to the amount of debt.
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wouldd default on their debt. The hedged firm in these states has a slightly higher expected
incomee (from the payoff of the forward contract, which is positive in these states) and thus, also
facess lower bankruptcy costs C. The value of this term is positive, since Y^ + $Z > Y^ and
C{.)C{.) is a decreasing function. Hence, C{YSU + <f>Z) < C(YSU).
Thee third term refers to the states where the unhedged firm defaults, while the hedged firm
doess not. The hedged firm benefits again; it does not face bankruptcy costs and is able to generatee a tax shield from debt financing in these states while the unhedged firm does not. The
onlyy negative aspect is that the hedged firm in these states has to pay taxes. Again, this term is
positivee reflecting the fact that expected income is higher for a firm that has hedged.
Thee last term reflects those states where neither of the firms default. The hedged firm in these
statess is expected to have a slightly lower income and therefore also pay less taxes. However,
thiss also has a slightly negative effect on the value of its tax shield.
Closerr inspection shows that the third term is generally the largest by far. Therefore, if we
cann increase the number of states where the hedged firm does not default, while the unhedged
defaults,, the benefit from hedging is maximized. Now imagine that there is a hedging strategy
<ƒ>*,, such that debt for the hedged firms is risk free for all s,
YYuu + (f>*Zs>F

Vs

thenn this will be an optimal strategy strategy. The optimal hedging strategy is the one that
makess debt risk free or as riskless as possible; that is it makes the number of states where the
firmfirm defaults as low as possible. •
Inn a neoclassical framework risk management increases firm value through a reduction in expectedd bankruptcy costs (including the expected value of the tax shield due to debt finance). The
focuss in risk management then should be on reducing default (or credit) risk of debt. Without
anyy other market imperfections this would imply that a firm should hedge firm value. The firm
willl only default when the present value of its future cash flows is less than the value of its debt
inn a neoclassical world. Otherwise, it should be able to attract external finance if the firm has
insufficientt cash to pay its debt obligations.18 Hence, an optimal risk management minimizes
thee probability that the firm value is lower than the value of its debt.
Althoughh we have assumed a firm with some risky debt outstanding, a more complete analysis
shouldd include the financing decisions as well. Without the possibility of risk management, the
financingfinancing decision is a trade-off between the benefits of debt financing (the tax shield) and the
costss of debt financing (bankruptcy costs). The optimal level of debt is a trade-off between these
benefitss and costs. However, with risk management expected bankruptcy costs can be reduced,
18

Ass we will see in the next section, as soon as financing is hampered by other imperfections (e.g.
informationn problems) then a focus on a minimum amount of cash flow becomes the more prevalent
strategy y
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whichh implies that the firm can (and at the optimum will) be financed with more debt. This
iss an important observation showing that risk management and financing decisions are closely
related. .
Ann important assumption made in our analysis is that there are no conflicts of interest betweenn financiers. We will argue in Section 2.4 that especially in the face of financial distress
theree are considerable conflicts of interest between debtholders and shareholders. These conflictss of interest create additional indirect bankruptcy costs and therefore may increase the benefitt of corporate risk management. But they may also lead to opportunistic behavior in risk
management.. As we will see, the gains of corporate hedging due to a reduction in the expected
bankruptcyy costs, can only be achieved if a firm is able to credibly commit to such a hedging
strategy. .

2.2.52.2.5

Concluding remarks and empirical predictions: risk management in a neoclassical

framework framework
Thee neoclassical analysis applied to corporate risk management leads to some interesting insights.. First, we have established conditions required to make corporate risk management irrelevant.. Subsequently, we identified two exogenous market imperfections that rationalize corporatee risk management, taxes and bankruptcy costs. Table 2.1 summarizes the major insights
developedd in this section and presents the empirical predictions.
Withh respect to taxes, we have shown that as long as a firm has a non-linear tax function
(thee firm's taxes are either convex or concave in its pre-tax income) then firms have a rationale
too engage in risk management. For the case of a concave tax function, the firm is expected to
increasee volatility in taxable income (unhedge or even speculate). With a convex tax schedule
thee firm is expected to reduce volatility in taxable income.
Therefore,, we expect firms with expected taxable income in the convex (progressive) part of
aa tax function to hedge, while firms whose income is in the concave part of the tax function
doo not hedge or may even speculate. To increase value, a firm should focus on the volatility of
annuall taxable income in risk management.
Iff reducing expected bankruptcy costs is an important rationale for the firm's risk managementt strategy, we expect that firms will hedge rather than speculate and that firms with
higherr expected bankruptcy costs will hedge more (frequently) than those with lower expected
bankruptcyy costs. Firms will use their risk management to reduce the probability of default.
Hence,, the focus is on reducing volatility of firm value.
Furthermore,, we expect a direct relation between the amount of debt financing in a firm and
riskk management; the higher the debt ratio (or the lower the interest coverage ratio) the higher
thee probability of bankruptcy and therefore the more beneficial risk management is in reducing
thee expected costs of bankruptcy.
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Sourcee
Taxess

Prediction
Firms with convex tax schemes will hedge
Firmss with concave tax schemes will not hedge or speculate
Bankruptcyy costs Firms with high expected bankruptcy costs will hedge
Fimss that hedge will have higher debt ratios

TABLEE 2.1. Taxes and bankruptcy costs as rationales for corporate risk management
Notee also that a reductionn in expected bankruptcy costs may induce firms to take more debt.
Valuee is then created by increasing the value of interest tax shields rather than through a reductionn in the expected bankruptcy costs. Moreover, these firms will not necessarily have a lower
likelihoodd of financial distress compared to firms that do not hedge.

2.33

Ex post contracting problems between the firm and its financiers

2.3.12.3.1 Introduction
Thee previous section analyzed corporate risk management in a neoclassical setting. This setting
howeverr is rather limited and only useful to study purely exogenous reasons for corporate risk
management. .
Inn order to study the risk management decision in more detail, it is important to consider a
richerr framework. The modern corporate finance literature recognizes the importance of informationall frictions in financial contracting. The acknowledgment of these information frictions
hass enhanced our understanding of manyfinancingdecisions and specific contract features such
ass covenants, loan commitments, call back facilities, etc.
Inn this section we consider a framework where we allow for the existence of asymmetric
informationn between the firm and its financiers. We will first concentrate on ex post contracting
problemss between debt- and shareholders in a firm; that is, we focus on problems that arise due
too asymmetric information after the firm and financier have entered into a financial contract.
Duee to this information asymmetry, financiers cannot perfectly observe what the firm will do
withh the funds provided by thefinanciers.In contrast to the neoclassical analysis, a typical result
off this type of analysis is that financing decisions do matter in that they alter incentives in the
firm,firm, which has real cash flow consequences. In this section we will primarily focus on two
investmentt distortions caused by the presence of risky debt:
•• underinvestment (Myers, 1977);
•• asset substitution (Jensen and Meckling, 1976).
Asymmetricc information and the associated inability to write complete contracts create potentiall conflicts of interest between debt- and shareholders which affect a firm's investment
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decisionss and which are especially relevant if a firm gets close to financial distress. These financiall agency problems associated with debt finance add to the indirect bankruptcy costs (see
Sectionn 2.2.4) and provide an important rationale for corporate risk management.
2.3.22.3.2 Reduc ing underinvestment
Inn this subsection we will show how corporate risk management reduces the Myers (1977)
underinvestmentt problem caused by a debt overhang. Myers (1977) has shown that the shareholderss of a firm with risky debt outstanding have incentives not to exercise certain positive net
presentt value investment opportunities. Exercising these investment opportunities would result
inn a wealth transfer from shareholders to debtholders.|g Debtholders, anticipating such underinvestment,, will require adequate compensation to be protected against such behavior. Myers
(1977)) therefore suggests that there is an agency cost of debt financing that reduces the optimal
amountt of debt in a firm's capital structure.
Riskk management may substantially reduce the underinvestment problem, the agency costs
off debt, and therefore increases a firm's debt capacity (Mayers and Smith, 1982 and 1987;
andd Bessembinder, 1991). Corporate hedging reduces the number of states where the firm is
inn financial distress transferring income from states where the firm can meet its obligations to
statess where it otherwise could not. This aligns the interests of the stakeholders in the firm and
ass a result reduces contracting costs. By taking away the conflict of interest, stakeholders with
rationall expectations will accept a lower compensation. Risk management therefore increases
firmfirm value as long as the firm can credibly commit to the hedging strategy over the life of the
debtt contract. Below we will explore this in more detail.
Thee Model

Too consider the effect of risk management on the underinvestment problem, we extend our
modell of the previous section. Changes in basic (numbered) assumptions are given by adding
aa letter to the number while extensions are added to the list that describes the basic features of
ourr model. An important change in the assumptions is that we now assume that all agents in the
economyy are risk neutral. This reflects the idea that the risk that we consider is diversifiable and
thereforee does not affect the firm's shareholders required rate of return. Moreover, it simplifies
ourr analysis. A second important change in the assumptions is that there is asymmetric informationn and, as a result, shareholders and debtholders cannot write complete contracts. More
specificallyy we assume:
A.. 1 There are two dates, £ = 0,1;
199

We assume here that managers act in the interests of the shareholders.
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A.2aa Uncertainty in the economy is represented by a state preference framework. The state
off the world at date 1 is denoted with a discrete set of states, ,s E {1,..., S}. States are
orderedd from low income states to high income states. Each state is equally likely and ns
denotess the probability of state s;
A.3aa All agents in the economy are risk neutral. The risk free interest rate is 0%;
A.4aa Shareholders and debtholders cannot write complete contracts due to asymmetric information; ;
A.55 The firm's income Ys is exposed to a random risk factor es in the following way: Ysu =
XX 4- #es, where X the firm's operating income independent of shocks in the risk factor,
66 is a measure for exposure to the risk factor, and ?, is the future spot price. We use the
superscriptt U to denote that the income is unhedged;
A.66 1S is uniformly distributed on [e, e\;
A.77 The firm can purchase/sell forward contracts on the risk factor. This changes the hedged
firm'sfirm's income (YSH) into YaH = X + ffea + 4>Z, where ƒ is the forward price, 4> is the
numberr of forward contracts the firm takes, and Z is the payoff from a forward contract
(Z(Z =la- ƒ). The expected value at date 0 of Z is zero (E(Z) = 0);
A.88 Hedging by the firm is costless;
A.99 The firm has an amount of risky debt outstanding (there are states in which the firm
defaults).. The face value of debt is denoted by F;
A.ll I Shareholders are in control.
Att date 0 the firm has a riskless investment opportunity with a positive net present value
(NPV).. The investment requires an amount equal to I and will produce riskless additional incomee at date 1 equal to A 2 0 Therefore, total firm income at date 1 is equal to Ysu + A if the
investmentt project is undertaken at date 0 or Ysu if the investment is not undertaken. Assume
tha.tt at date 0 there is no cash in the firm available and therefore that the investment needs to be
financedfinanced externally at date 0.
Wee will first abstract from the risk management decision to provide the intuition behind
Myers'' (1977) underinvestment problem. Next, we will show that risk management may reduce
thee underinvestment problem. The timing of the decisions is as follows. First, the firm has to
attractt new finance (debt or equity) and make the investment decision. At date 1 the state of
20

Sincee the investment opportunity has a positive NPV, A is greater than I (A > I) by assumption
here. .
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thee world is revealed, income is realized, debtholders are repaid, and the residual is paid to the
firm'ss shareholders.
Iff the firm would have no debt outstanding, shareholders would maximize the value of their
claimm (VE). Simply comparing the value of their claim with and without the investment shows
thatt it is clearly optimal to invest. The value of their claim without the investment is equal to

S=ï S=ï

whilee the value of their claim with the investment (VE(I)) is equal to
55 = 5

W )) = £>,(*?' + A)-I
ss = l

Thee investment has a positive NPV by assumption (A > I), and thus the value of equity with
thee investment is larger than without (VE(/) > VE).
Butt what if the firm has some existing debt outstanding? How will this affect the investment
decisionss by the firm's shareholders? Will they be willing to finance the investment opportunity?
Withh existing risky debt equal to F, the shareholders will only pursue with the investment if this
increasess the value of their claim. Let s denote the state where Y-7 = F; that is, where the firm's
incomee equals the firm's obligations from debt. The value of the equity without the project but
withh risky debt is then equal to
55

VVEE=Y,*s(Y?-F)=Y,*s(Y?-F)
s=s s=s

Shareholderss receive the surplus if the firm does not default on its debt. What happens if the
existingg shareholders invest an additional amount equal to /? The investment has a positive
NPV.. However, the shareholders only receive the benefits of the investment if the firm does not
defaultt on its existing debt. More precisely, the shareholders have to share the potential benefits
off the investment with the debtholders while running the risk of loosing the initial amount
investedd in the project. It is clear that the shareholders will only step in if the project has a
sufficientlyy high NPV to compensate them for this additional risk.
Moree precisely, shareholders benefit only if the value of their original equity claim is larger
withh than without the investment project. The value of the firm for the shareholders with the
investmentt project equals
ss
VVEE(I)(I) = -I + £
55 = S *

KS(YSU + A-F)

(2.13)
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wheree s* is defined as the state where operating income plus the proceeds from the investment
equalss the obligations to the debtholders (Y^, + A = F). That is the state where the firm can
justt pay its debt obligations. Note that s* < ?; the investment increases the number of states
wheree the firm does not default on its debt.
Thee investment therefore has two effects: it may increase shareholders' wealth, but it also
increasess the existing debtholders' wealth. As we will see, the latter effect is responsible for
thee underinvestment problem. Comparing the value of the firm's equity when the investment is
undertakenn (2.13) with the value of the firm's equity without the investment (2.12) gives
ss

s

VVEE(I)(I) -VE = (*T*a{Yau + A-F)}-I-

{J2 *S(YSU ~ F)}

S'S'

s

Thee shareholder only proceeds with the investment if this difference is larger than zero. After
somee rewriting this gives the following condition
aa

VVEE(I)(I)

S
U

- Vb = { £ *S(YS
s's'

+ A-F)}

+ {'£

ns(A)} ~ I > 0

s

Hence,, the shareholder only proceeds with the investment if the additional value of the investmentt (for the shareholder) is larger than the investment. Note that this condition differs from
thee case where the firm has no risky debt outstanding. Without risky debt, all benefits of the
investmentt (A) accrues to the shareholders and the shareholders will continue with the project
iff these benefits are larger than the investment. All positive NPV projects are then undertaken.
Riskyy debt causes an investment inefficiency; firms select only those projects with a sufficiently
highh NPV.
Figuree 2.2 illustrates this trade-off. The equityholders will only contribute capital for the
investmentt if the added value for the shareholder of the investment (denoted with abed in the
figure)figure) is larger than the investment. The added value of the investment for the debtholder is
equall to the remaining part (cdef). It should be obvious now that there is underinvestment when
theree is risky debt; equityholders only contribute equity capital for investments that generate
sufficientt high NPV.21
211

We can also show that with debtfinancing underinvestment occurs. The new debtholders do not want
toofinancethe project if the value of the existing debt with the investment project (anticipating the shareholders'' incentives) is larger than the value of debt without the investment. Note that the higher the
existingg debt obligations F relative to Y, the less likely it is that the new project will befinancedwith
debt.. Higher debt obligations imply a higher probability of default and subsequent higher default premiumss asked by the new debtholders. The more the debtholders require from the additional investment, the
lesss likely it is that shareholders will want to step into this investment (the larger the underinvestment
problem). .
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Incomee in
Statess (Y)
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FIGUREE 2.2. The underinvestment problem
Thiss is a classical example of Myers' (1977) underinvestment problem. Underinvestment
causedd by a debt overhang is an important agency cost of debt, which might induce firms to
issuee less debt. Since debt financing also has certain advantages (e.g. a higher tax shield) the
optimall capital structure is a trade-off between the benefits and the agency cost of debt.
Wee now consider the possibility of risk management. Assume that shareholders decide on
theirr risk management strategy {(f) before they attract financing for the new project and commit
too this risk management strategy (they cannot lift the risk management decision during the life
off the financial contract). 22 With <p hedge contracts, the income that a firm realizes at date 1 Yf1
becomess flatter than Y^. We can now show that the following result holds:
Propositionn 4 Given the setup above, risk management (hedging) reduces the underinvestment
problemproblem and therefore increases the value of the firm. The optimal risk management strategy
minimizesminimizes underinvestment

costs.

Proof.. We first prove that the underinvestment problem is reduced when the firm has entered
aa hedge contract.
Next,, we prove what the optimal hedge contract should be. Hedging reduces the number of
statess in which a firm defaults on its debt. It also increases the part of the additional value of the
investmentt that goes to the shareholders, and thus reduces the underinvestment problem. The
underinvestmentt problem completely vanishes if the total additional value of the project accrues
too the shareholders. Given our setup, this is the case if debt has become riskless.
Wee will discuss this possibility later.
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Noww define 0* as the optimal hedging strategy that reduces the underinvestment problem, we
cann then show that hedging shifts the locus of states where the firm does not default on its debt
too the left (see Figure 2.2).
Wee have defined s* as the state where the firm (in case of the investment) just avoids default
onn its debt: (Y^ + A = F). If the firm enters into hedging, the state where the firm defaults
shiftss to the left (s*' < s*). This can be easily seen from, Y^i, + 4>*ZS- + A = F. The payoff
fromm the forward contract is positive hence Zs*> > 0, and the firm can carry a lower unhedged
incomee before it defaults, s*' < s*.
Noww what is the optimal hedging strategy? We claim that the optimal hedging strategy is
suchh that Yy + <p*Zs > F for all s. In that case all of the proceeds of the investment go to the
shareholders,, and the underinvestment problem disappears. If this is not possible, the optimal
hedgingg strategy 0* should minimize Y/7 + <fi*Zs + A - F, that is minimize the default risk of
thee debt (or the underinvestment costs). •
Thee idea can also be illustrated graphically. Figure 2.2 illustrated the case for the unhedged
firm.firm. Note that the underinvestment problem is caused by the fact that shareholders only receive
incomee after the debtholders have been repaid (F). Hence, the part of value of an additional
unitt of investments that contributes to equityholders is the dashed area (abed). The part of
thee additional value from the investment under F goes to the debtholders (this is cdef). What
happenss after the firm entered a hedge contract with an additional payoff Zl This increases the
firm'sfirm's income in the low states and decreases the firm's income in the high states; YSH has a
flatterr slope. What is the result? This becomes clear as we inspect Figure 2.3. Due to hedging,
shareholderss receive a larger part of the benefit of the additional investment compared to the
unhedgedd case. Clearly, the graphs show that risk management improves investment efficiency.
AA firm financed with risky debt that credibly commits to a risk management strategy which
reducess the number of states where the firm otherwise would default on its debt, also commits
too accept more projects with low but positive NPV's. These improved investment decisions
increasee firm value.
Whatt would be the optimal hedge? Note that the underinvestment problem completely disappearss when the shareholders capture the total value creation of the investment. Therefore, if
hedgingg increases the firm's income such that debt becomes riskless (YSH > F for all states),
thenn shareholders capture the complete NPV of the investment and, as a result, the underinvestmentt problem has disappeared completely. Again, as with the bankruptcy argument, the optimal
hedgingg strategy given some exogenous amount of debt would be to reduce the credit risk of
debtt as much as possible.
Notee that we have assumed that the firm was financed with risky debt at the outset. This
assumptionn is by no means trivial. In order to avoid the underinvestment problem, the firm's
shareholderss could also refinance the firm; they could simply payoff debt by issuing equity as a
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Incomee in
Statess (Y)

Statess (S)
FIGUREE 2.3. Hedging and the underinvestment problem
substitutee for risk management. Hence, the first question should be why does a firm have debt
inn the first place? Theories on capital structure have provided numerous explanations for issuingg debt. Risk management therefore seems an obvious addition to debt financing to reduce the
underinvestmentt problem. For example, the original analysis of Bessembinder (1991) assumes
thatt debt generates a tax shield.23 Due to this tax advantage of debt financing hedging increases
valuee because it increases the firm's tax shield and reduces the firm's underinvestment problem.
Thee key point in the paper is that hedging improves firm value because it allows firms to issue
moree senior claims (which is beneficial). Hedging reduces the underinvestment problem and
thereforee allows the firm to take on more debt (with the associated benefits). As a result, we
willl not find hedging that minimizes the default risk of debt to be optimal. The optimal hedgingg strategy is a trade-off between the (reduced) underinvestment costs and the advantages of
additionall debt financing.
Althoughh the analysis focuses on debt contracts, it holds for any claim that has legal priority
too equity (e.g. future real services like maintenance contracts, warranties and deferred compensationn contracts). This is also stressed in Titman (1984) and Shapiro and Titman (1992).
Theyy have shown that in case of financial distress, managers can undermine the interests of
customers.. For example, in order to reduce costs and prevent or postpone liquidation, they can
reducee product quality, lower safety standards, etc. Assuming rational expectations, customers
willl anticipate these detrimental actions and price this ex ante. Obviously, the firm's shareholderss bear these agency costs and will therefore also have incentives to bond themselves ex ante.
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Although any other advantage of debt financing can be used here. For example, Jensen (1986) suggestedd that debt may reduce the overinvestment problem.
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Adequatee risk management, such that the firm has a solid financial position over time, may
helpp to build a reputation of safety and reduce these agency costs of liquidation. It may also
rationalizee why firms include risk management issues in clauses between contracting parties.
Extensions s

Beloww we discuss two extensions to this strand of the literature. First, we discuss a tax related
underinvestmentt problem as rationale for corporate risk management. Green and Talmor (1985)
havee shown that if a firm has tax deductible items (e.g. non-cash depreciations or tax credits),
thee firm may have an incentive to underinvest in risky activities if it cannot capture its tax deductionss with certainty. By underinvesting in risky activities, it increases its earnings in states
wheree it does not pay taxes and decreases its earnings where it pays taxes. However, such underinvestmentt is costly. MacMinn (1987) follows this line and shows that corporate hedging
mayy reduce this costly underinvestment. If through corporate hedging the firm is completely
certainn that it can capture its tax shields, then underinvestment does not occur. Hedging thereforee substitutes for the firm's real decisions but has no apparent disadvantages. Hence, in his
frameworkk corporate hedging has two effects on the value of the firm; it increases the value of
thee firm because it can make full use of its tax shields and the incentive to underinvest in risky
(butt value creating) activities disappears.24
AA second interesting extension of the literature that rationalizes hedging due to its beneficial
effectt on the underinvestment problem put forth by Myers (1977), is Mello, Parsons and Triantis
(1995).. They: "...analyze a multinationalfirmwithflexibilityin sourcing its production and with
thethe ability to use financial markets to hedge exchange rate risk." (Mello, Parsons and Triantis,
1995,, p. 28) A multinational with such flexibility will shift production from one country to
anotherr if the exchange rate has reached a critical level.25 Issuing debt however, changes the
criticall exchange rates where the firm shifts between production locations because the owners'
valuationn of risks is distorted away from the first best solution (see also Myers, 1977; and Stiglitz
andd Weiss, 1981).
Thee benefits of hedging in such a setting are twofold: /'. the agency costs of debt go down
duee to an improvement of the firm's operating policy (an efficient hedging strategy aligns the
interestss of debtholders and shareholders, and therefore generates a first best solution) and ii.
hedgingg reduces the deadweight costs of bankruptcy. Mello, Parsons and Triantis' model is rich
inn that it incorporates first strategic decisions (in this case where to locate production facilities)
24

MacMinnn (1987) further stresses the importance of non-interest tax shields (depreciation charges
andd tax credits) in his analysis. See for example DeAngelo and Masulis (1980) for an analysis of the
samee issue in the context of capital structure.
25
Seee for example Dixit and Pindyck (1994) for models (based on contingent claims analysis) to obtain
thesee switching points.

400

2. Why do firms hedge: a theoretical framework

withh the firms' hedging decisions. Moreover, the firm's exposure is endogenous in this model
andd depends on the production location. Most other studies that rationalize corporate hedging
considerr the firm's production framework to be static. This view is too simple; optimal hedge
ratioss derived in these settings should therefore be treated with care. Mello et al. (1995) is the
firstfirst paper that integrates both the rationale for corporate hedging and its strategic environment
inn which hedging takes place. 26
2.3.32.3.3

Asset substitution and risk management

Inn addition to the underinvestment problem, shareholders of a firm financed with risky debt
facee another agency problem; they have an incentive to increase asset risk (asset substitution or
riskk shifting), especially if the firm is close to financial distress (Jensen and Meckling, 1976).
Thee relation between risk management and the asset substitution problem is ambiguous. To
understandd the potential (ambiguous) relation between risk management we first present the
assett substitution problem. We will then show how risk management may reduce the associated
agencyy costs but also that risk management (especially speculation) may increase these agency
costss of debt financing. Risk management in the latter case is a relatively cheap way for a firm
too engage in risk shifting.
Considerr the setup of the model from the former subsection. However, we ignore the investmentt opportunity A, and instead we focus on asset substitution. In their classical analysis Jensen
andd Meckling (1976), showed that a conflict of interest between shareholders and debtholders
existss with respect to the riskiness of the firm's cash flows.27 More precisely, shareholders have
ann incentive to increase the riskiness of the cash flows after the terms of the firm's debt financingg have been determined. In our model, we can write the value of the payoff accruing to the
shareholderss (with limited liability) at date 1 as:

VVEE = max{0, Y - F}
andd that of the debtholders as:
26

Thee paper also derives some interesting implications on the trade-off between hedging and productionn flexibility {operating hedge) as a way to reduce exposure. It is shown that hedging enables a firm to
movee along its production possibility frontier while investments in production flexibility enable a shift in
thee production possibility frontier itself. Hence, hedging and investments in production flexibility serve
differentt objectives. Also noteworthy in this perspective is Chowdry and Howe (1995) who focus on the
differencee between operational hedges and financial hedges. They however, show that operational hedges
(e.g.. having costs and income in the same currency) are especially important if exposure is uncertain. Financiall hedging then cannot achieve the same risk reduction compared to operational hedging.
27
Wee assume here that shareholders have limited liabillity.
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min{Y,F}

Thesee payoff functions resemble those of a call option and a written put option (together with a
loan),, respectively. Hence, the value of shares (with limited liability) can be considered as a call
optionn on the firm's date 1 income with the face value of debt as the exercise price. Inspecting
thee payoff function to the shareholders shows that this function is convex. The convexity is
causedd by the limited liability nature of equity. Increasing the riskiness of the cash flows (for
examplee via riskier investments) increases the expected value of cash flows to the shareholders.
Thiss obviously is costly for the debtholders who see their claim decrease in value. Debtholders
-- anticipating on this behavior - will require a higher compensation to protect themselves from
thiss risk of expropriation of wealth which is an agency cost of debt.28
Notee that the impact of increased volatility in the value of the shareholders' option is largest
iff the option is at the money. This is the case if the firm's expected income at date 1 is approximatelyy equal to its debt obligations or, in other words, if the firm is close to default.
Iss there a role for risk management to be played? Indeed there is, but it is a dual role. Risk
managementt may either increase or reduce the asset substitution problem. First, we argue that
riskrisk management is a cheap way to enter into asset substitution in the first place. More precisely,
wee argue the following:
Propositionn 5 If a firm has existing financial obligations, the optimal risk management strategy
exex post (thus, after the financial contract has been entered) from the perspective of the shareholdersholders is to increase risk, that is to speculate. The firm's incentive to speculate increases with
thethe amount of debt outstanding and the likelihood of default.
Proof.. The value of equity is equal to the value of a call option on the firm's assets, with
thee amount of debt as the exercise price. The value of a call option is increasing in risk and
negativelyy related to the exercise price. As a result, the optimal hedging strategy for the firm's
shareholderss is to increase asset risk. Note that this is anticipated by the firms' debtholders and
thereforee priced ex ante. •
Riskk management (speculation in this particular case) is a low cost way of entering into asset
substitutionn for a corporation. It is generally much easier for corporations to enter into risk
shiftingg via financial derivatives than via the firm's real investments. Shareholders of a firm
28

Theree are several ways a firm's shareholders can reduce this agency conflict. Boot, Greenbaum and
Thakorr (1993), for example show how loan commitments offered by banks may reduce this agency cost
off debt. Alternatively, the asset substitution problem is reduced if firms finance with short term debt
(e.g.,, Barnea, Haugen and Senbet, 1980), or if they use convertible bonds or bonds with warrants (Green,
1984). .
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beingg close to default will have the largest incentive to speculate (the value of such behavior
iss highest around the convex part of the shareholder's claim).29 This implies an increase in
thee agency cost of debt (debtholders will rationally anticipate such behavior and price this ex
ante). 30 0
Butt as we suggested before, risk management may also reduce the asset substitution problem.
Moree specifically, we argue that:
Propositionn 6 If a firm can ex ante (before entering into a risky debt contract) commit to a
hedginghedging strategy that reduces the likelihood of default over the life of the debt contract, this
contractcontract will reduce the firm 's incentive to enter into asset substitution and thus improves contractingtracting terms.
Proof.. The intuition of the proof is more or less similar as that of Proposition 4. We should
noww only consider two mutually exclusive projects, one more risky than the other but with a
lowerr NPV. With risky debt, the firm may have an incentive to take the high risk project (because
thee firm evaluates the project based on the income that accrues to its shareholders). Financial
marketss anticipate this and therefore charge a higher price (repayment of F ) to compensate for
thee risk. Note, however, that the higher the repayment, the more likely it becomes that the firm
choosess the high risk project. This holds because the firm only considers the part of the income
thatt accrues to the shareholders, and the higher F , the lower the expected value that accrues to
itss shareholders.
Iff the firm commits to a hedging strategy (over the life of the debt contract), this will reduce
thee firm's likelihood of default. It will also improve the initial contracting terms. With sufficient
hedging,, the improvement of contracting terms (lower repayments F), is such that the firm's
incentivee to take the less efficient but riskier project disappears.
Hedgingg therefore improves investment efficiency. Because of the hedge, it is in the interests
off the shareholders to choose the low risk (high NPV) project. •
Iff firms commit to a risk management strategy prior to financing decisions, and with a maturityy that is equal to or longer than the life of the financing contract, shareholders can reduce the
compensationn debtholders require to protect themselves against wealth extraction of sharehold29

Casess of firms at the end of the rope (with respect to their operating profits) that turn to speculating
withh derivatives are numerous. Examples of this are Balsam, Allied Lyons (see Boot and Ligterink, 1998,
forr descriptions of some of these cases).
30
Wee should stress here that there may be a managerial reason related to bankruptcy why managers
willl not engage in asset substitution. Managers often have great aversion against bankruptcy; bcause
theyy have considerable firm related investments (human capital, reputational capital and shareholdings).
Inn bankruptcy they would loose the proceeds of these investments. This may make managers risk averse
andd offset the asset substitution problem. See also Grossman and Hart (1982).
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erss through risk shifting. Such a hedging strategy reduces the number of states where shareholderss would otherwise have the largest incentive to engage in risk shifting and therefore improves
thee contracting terms between firms and investors.31
Sincee the shareholders' incentive to shift risk increases close to the value where a firm is
potentiallyy insolvent, hedging strategies that reduce the probability of insolvency, given a specificc level of debt finance, also reduce the agency costs of asset substitution. Corporate hedging
reducess the costs of asset substitution, quite similar to the way it reduces the agency costs of the
underinvestmentt problem. As long as a firm commits itself to a hedging strategy that reduces
thee probability of financial distress over the life of a given amount of debt, these debtholders
willl reduce their compensation that otherwise should compensate them for the incentive to shift
too riskier projects.32
However,, there is a time consistency problem. Although shareholders have an ex ante (beforee they enter into a loan contract) incentive to reduce expected bankruptcy and agency costs
throughh hedging, this incentive changes right after the financing has been arranged. The firm's
shareholderss can then increase the value of their claim by increasing the volatility (via lifting the
hedgee or speculating) of the firm's value. Debtholders however, anticipating this behavior, will
requiree a higher rate of return. And unless the firm can credibly commit to keeping the hedging
strategyy alive over the life of the debt contract, hedging will not reduce the increased required
ratee of return asked by debtholders to compensate for potential wealth extracting investments.
Bondd covenants may effectively bond the firm to a hedging strategy and successfully mitigate
thee time consistency problem. Alternatively, firms may try to build a reputation of hedging
(Smithh and Stulz, 1985). However, this seems rather difficult since the firm's incentive to undo
thee hedge is largest when reputation ceases to be important (in states in which the firm faces
financialfinancial distress). We therefore conclude that reducing the agency costs of debt commitment
(underinvestmentt as well as asset substitution) is of crucial importance.
Althoughh the intuition of the interaction between risk management and the asset substitution
problemm seems relatively straightforward, there is only one theoretical paper (Campbell and
Kracaw,, 1990) that analyzes the impact of corporate hedging on the asset substitution problem.
However,, this paper is very specific as it is only able to derive clear results for firms where
pricee risk (denoted as observable risk) and operating risk (unobservable risk) are similar or
closelyy related. An example of such a firm is a credit subsidiary. Their paper provides a rationale
3

'' Mayers and Smith (1982) suggest a positive role for corporate insurance along these lines. Although,
theree is no paper that formally tackles this problem, Barnea, Haugen and Senbet (1980), provide much
off the intuition. They show that mergers reducing the variability in pay-offs of the investment opportunityy set decrease the agency costs of debt due to a reduction of the shareholders' incentive for asset
substitution. .
32
Seee also Smithson, Smith, and Wil ford (1990, p. 374) for a numerical example.
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forr shareholders of a credit subsidiary to commit to hedge interest rate risk following from a
floatingfloating rate loan in covenants. The authors argue that since financial risk is more observable,
reducingg this risk is beneficial since it will also reduce the (less observable) operational risktakingg incentives. Reducing financial risk therefore reduces the investment opportunity set and
thuss the possibilities for operational asset substitution. As a result the agency costs of debt
decline. 33 3

2.3.42.3.4

Risk management, investment distortions and debt capacity

Wee argued in Section 2.2.4 that the risk management decision and the firm's capital structuree decision are interrelated. Firms that hedge can reduce the expected costs of bankruptcy. In
turn,, this may induce firms to increase the amount of debt (and benefit, for example, from an
increasedd tax shield) with the same expected bankruptcy costs as if it did not hedge. This interactionn with capital structure may also have implications for the benefits of risk management that
wee have just discussed. Hedging may reduce the agency costs of debt. However, lower agency
costt of debt may induce firms to increase the amount of debt in the firm's capital structure.
Hence,, risk management is complementary to a higher debt level.
Alternatively,, hedging and capital structure decisions can be considered as substitutes. For
example,, a firm can choose to reduce the asset substitution problem either by using a hedging
strategyy to which it adheres over the life of the financing contract or through a change in the
capitall structure (a lower debt level).34
Too illustrate this line of reasoning, the following may be instructive. Consider a firm with
existingg debt outstanding and whose asset value is subject to volatility. Debt is priced such that
itt takes into account the underinvestment and asset substitution problem (and bankruptcy costs).
Noww a firm has the opportunity to bring down asset volatility (e.g. through a hedging strategy).
Howw might the firm exploit this opportunity? Note that in order to benefit from reduced volatility,, the firm should repay (and call back) its debt. It therefore needs some bridge financing to
repayy the existing debt. The firm then should enter into a hedging strategy and find a way to
committ itself to the hedging strategy. For example, it could issue new debt financing that includess a covenant in which it specifies the firm's duty to keep the hedge over the life of the
33

However,, Campbell and Kracaw's analysis is rather typical. If the imposed strong correlation betweenn observable and unobservable risks is left, the conclusion can go anywhere; hedging the observable
riskk may both lead to reducing but also to increasing the riskiness of unobservable risks, thereby making
thee initial risk management decision with respect to the effect on asset substitution ambiguous.
34
AA similar picture also emerged in the discussion about the underinvestment problem.
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bonds.. The price of these bonds should reflect the firm's reduced agency and bankruptcy costs.
Rosss (1998) provides a numerical example along this line.35
Fromm the discussion above it becomes apparent that the capital structure (debt ratio and maturityy of debt) decision and the choice of risk (both ex ante and ex post) are related in a rather
complexx way. In order to capitalize on the benefits of debt financing (tax shields), the firm incurss default risk and therefore the expected bankruptcy and agency costs associated with asset
substitutionn and underinvestment. The optimal mix of risk management decisions and financing
decisionss is not clear at the outset. A proper analysis of this problem requires a dynamic model
thatt explores the various interactions among these decisions.
Lelandd (1998) and Ross (1998) have done some interesting work to gain insight into the
complexx relationship between capital structure and risk management. Building on the basic
workk by Merton (1974) on the pricing of risky debt using contingent claims analysis, and the
moree recent contributions by Leland (1994) and Leland and Toft (1996), where a valuation
modell is developed that values debt taking into account the asset substitution problem and
creditt risk, Leland (1998) is able to build a dynamic model addressing the costs and benefits of
bothh risk management and capital structure.
Includedd in his model are the possibility of costly default, taxes, the asset substitution problemm (the firm's shareholders can switch from high to low risk and vice versa), debt maturity,
thee dividend pay-out ratio, etc. In order to estimate agency costs associated with the asset substitutionn problem, Leland calculates first the value of the firm if it were able to precommit to
aa risk strategy and debt structure. He then calculates the firm value if risk choices are made ex
postt (after debt is in place). It is assumed that all agents have rational expectations and therefore
couldd perfectly foresee the consequences of risk choices. The difference in maximum values
thenn reflects the agency cost. With the model, Leland is able to study the value of the firm, the
switchingg points (value of the underlying assets at which the firm switches from high to low risk
orr vice versa), the value at which debt is called, the expected debt maturity, the asset value at
whichh default occurs, optimal leverage, yield spread and the (previously defined) agency costs.
Lelandd (1998) also studies the optimal risk management decision by analyzing what happens
iff firms can reduce asset volatility from 20 to 10% through costless trading in derivatives.36
Environmentss in which the firm can and cannot precommit to its risk management strategy are
considered.. It appears that hedging in either environments only brings modest benefits. If a firm
cannott precommit to its risk management decision, hedging increases firm value by 3.60%. An
exx ante commitment to always hedge, creates almost the same level of benefit (3.77%). If the
35

Rosss (1998) also argues that the increased popularity of derivatives, may provide a rationale why
firmsfirms issue more callable debt nowadays.
36
Lelandd also considers the case where the firm reduces asset volatility to 15%. Results however are
inn line (half of) the results reported further on.
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firmfirm can ex ante precommit to an optimal risk management strategy, the benefit is only slightly
higherr (4.66%).
Thenn the author considers apart from hedging (reducing volatility to 10%) also the possibility
too speculate (increasing the riskiness to 30%). Again, if the firm can precommit to its (optima!)
riskk management strategy the benefits of risk management are largest and firm value will increasee by 5.59%i. This is mainly because, in addition to the case where hedging was its only
tool,, the firm can play its option to continue in business (to the detriment of taxes, etc.). However,, if the firm cannot precommit to its risk management decision, the benefits are reduced
too 1.02%. In comparison with the case, where hedging is not possible leverage increases but
expectedd debt maturity decreases. This is also the case for the ex post optimal as opposed to the
exx ante optimal strategy. Note that this is in accordance with Myers (1977) and Barnea , Haugen
andd Senbet (1980).
Hedgingg and hedging benefits increase with an increase in default costs. It enables the firm to
increasee its leverage substantially compared to the case where the firm does not have the ability
too hedge. However, .. "// would be erroneous to presume that firms will hedge less when they
havehave lower leverage and less risky debt. Indeed the opposite is true when default costs ... are
thethe source of'variation". (Leland, 1998, p. 1236).
Otherr results are that lower pay-out ratios lead to greater hedging benefits but shorter debt
maturityy and that short-term debt is more incentive compatible with hedging than long-term
debt.. Lower cash flows further implies greater benefits from taxes (due to convexity of the tax
function). .
"A"A somewhat surprising result is that agency costs and the benefits to hedging are inversely
relatedrelated in many cases. High bankruptcy costs, short average debt maturity, and low cashflows
areare all associated with larger hedging benefits but low agency costs. These results challenge the

presumptionpresumption that greater agency costs necessarily imply greater benefits to hedging." fLelan
1998,, p. 1237).
Workk in this area is important and contributes to a better understanding of risk management
decisions,, primarily because these dynamic models (although under some simplifying assumptions)) capture the impact of many different financing decisions at the same time. In Leland's
(1998)) model, for example, the joint effect of capital structure decisions (debt/equity and debt
maturityy choices), dividend pay-out policy and risk management decisions are studied. With
sensitivityy analysis, one can increase our understanding of the relative importance of each of
thesee decisions to firm value.
Onee of the more interesting results of the analysis is that the most important benefit of hedging
iss not a reduction in the expected costs of financial distress, nor is it a reduction in the agency
costss of debt, but that the major benefit of risk management lies in an increase in the firm's debt
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Prediction
Firms where growth opportunities are important will hedge
Fimss with higher debt levels will hedge
Firmss with valuable long-term obligations will hedge
Firmss will commit to a hedging strategy in loan covenants

Assett substitution

Fims with higher debt levels will hedge
Firmss will commit to a hedging strategy in loan commitments
Firmss close to financial distress will speculate (or do not hedge)

TABLEE 2.2. Underinvestment and asset substitution (due to an ex post financial contracting problem
betweenn shareholders and debtholders) as rationale for corporate risk management
capacity.. Risk management enables the firm to take on more debt, which generates a higher tax
shield. .
2.3.52.3.5

Conclusion and empirical predictions

Inn this section, we have shown that risk management may reduce the agency costs of debt
financingg as long as a firm precommits to a hedging strategy. Table 2.2 summarizes the empirical
predictionss of the literature surveyed in this section.
Myers'' (1977) underinvestment problem is positively associated with the firm's growth opportunitiess and its debt level. As a result we expect that firms with more debt and growth opportunitiess will be more likely to hedge (and do so more frequently). Since firms can only reduce
thee costs associated with the underinvestment problem if they commit to a hedging strategy
overr the life of senior claims, we also expect firms to include clauses about hedging strategies
inn loan covenants with senior claimants.37 Further, the theory predicts that risk management
iss especially beneficial for firms that enter into valuable deferred obligations such as service
contractss and warranties or deferred compensation obligations, and those that enter long-term
operatingg contracts involving firm-specific investment by contracting parties.
Wee then focused on a second agency problem related to debt financing, the asset substitution
problemm (see Table 2.2). Relatively healthy firms that intend to attract external (debt) finance
havee an incentive to engage in hedging and commit to hedging over the life of debt contracts
(forr example in loan covenants). These covenants (and thus hedging) become more likely the
largerr the firm's long-term debt and the more volatile its operating cash flows. On the other hand,
firmsfirms close to financial distress can be expected to unhedge or even speculate. Risk management
thenn is a relatively cheap way to increase the risk of the firm and as such increase the value of
claimss of the firm's existing shareholders. We should however be careful not to overemphasize
^Alternatively,, the firm can develop a reputation of having a stable cash flow (by hedging). However,
thiss is not easy to test empirically.
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thee importance of the asset substitution problem here; there is some empirical evidence that the
assett substitution problem is not that significant.38
Hedgingg may reduce the agency costs of debt. However, reduced agency costs may also imply
thatt firms increase the amount of debt (which in turn increases these agency costs). From the
literaturee it is not perfectly clear which of these two rationales are most prevalent; does risk
managementt increase the firm's debt capacity, or does it reduce the agency costs of debt given
somee amount of debt? Empirical research should establish the main effect of risk management.
Onee way to test this would be to examine the riskiness of the firm's equity of both derivativee and non-derivative users and non-users. If firms hedge to reduce for example the asset
substitutionn problem, we would expect that the firm's equity returns are more volatile than for
non-hedgers.. If on the other hand, derivatives users also increase their debt, the riskiness of the
firm'sfirm's equity is not necessarily lower compared to firms that do not use derivatives. Also, the
probabilityy of financial distress is not necessarily lower for firms that use derivatives (even if
theyy use them for hedging purposes). Again, this follows from the fact that these firms also tend
too issue more debt.39 Another empirical prediction is that firms using derivatives to hedge tend
too have larger interest rate tax shields and thus on average pay lower taxes than firms that do not
hedge. .
Iff the focus of risk management is on reducing the agency costs of debt (improving investment
efficiency),, we expect that firms hedge downside (cash flow) risk around the period when debts
falll due. Full hedging generally is not required to achieve this objective. Note that this contrasts
thee optimal risk management strategy identified in Section 2.2.3. In a neoclassical analysis with
bankruptcyy costs we found that the firm should reduce the volatility of its asset value.
Finallyy an intriguing question remains given the several mechanisms in which a firm can reducee its agency costs. Apart from the capital structure and hedging decision, firms can enter into
loann commitments, issue convertibles or use short term debt to reduce agency costs. Therefore,
itt is interesting to investigate the relationship between risk management and these alternative
wayss of reducing the agency cost of debt.

2.44

Ex ante information frictions between the firm and its financiers

2.4.12.4.1

Introduction

Whereass in the previous section the focus was on ex post information problems, this section
analyzess the corporate risk management decision in a framework where there is an ex ante
38

Seee for example Grinblatt and Titman (1998, Chapter 15).
Fromm Leland (1998), it also follows that if a firm enters into hedging it not only increases the value
off the claim of the current debtholders. but also that of the shareholders; the tax advantage of greater
leveragee outweighs the value transfer to the bondholders.
39
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(thatt is, prior to the signing of the financial contract) informational friction between the firm
andd its financiers.40 For example, there is an important financing problem if the firm has some
privatee information about its credit quality that the financial market does not have. In such a
casee financiers are hesitant to finance the firm. And, if they are willing to finance at all, will
generallyy charge a relatively high premium that compensates them against a potential loss if the
firmfirm tends to be of a lesser credit quality.41 As a result, external financing is costly. Because of
thesee costs and the limited availability of external finance, firms will not undertake all positive
NPVV projects; as in the former section we have underinvestment.42 This underinvestment problemm has important consequences for the firm's financing preferences. Firms prefer financing
internallyy over costly external financing. If they need externalfinancingthey prefer debt finance
overr equity finance since equity is more sensitive to asymmetric information (and therefore the
premiumm that investors require is higher).43
Inn this section, we will argue that risk management reduces potential investment distortions
causedd by costly external finance (Froot, Scharfstein and Stein, 1993). If risk management enabless the firm to optimally coordinate its investment and financing policies it will increase firm
value.. An important difference with the results of the previous section is that where in the previouss section the benefits of risk management were strongly related to the solvency of the firm,
thee results of the analysis in this section stress the value of liquidity as a rationale for corporate
riskk management.

2.4.22.4.2 Costly external finance andfinancialrisk management
Wee consider a two-period model with an interim financing stage. At the interim stage there is an
investmentt opportunity. We assume there exists an ex ante information problem between firm
andd financiers and that, as a result, external financing is more expensive than internal financing.
Firmss may therefore have an incentive to protect the amount of liquid assets (or financial slack)
availablee in order to finance (future) investments by means of an appropriate risk management
strategy.. Below we will illustrate this basic idea of Froot, Scharfstein and Stein (1993) in more
40

Moree specifically, we focussed on information problems between thefirm'scurrent shareholders and
neww shareholders or debtholders.
411
We are very general here. Financiers will undertake all kinds of costly screening activities to find
outt more about the credit quality of thefirm.Firms of a good credit quality will undertake a variety of
(costly)) actions to signal that they are of a high credit quality.
42
Seee for example Myers and Majluf (1984) for a formal framework.
43
Thissfinancingbehavior is well known as the "Pecking Order Theory" (Myers, 1984). International
empiricall evidence for this claim can be found in Rajan and Zingales (1995) and Titman and Wessels
(1988). .
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detail. 444 For that purpose it is convenient to use a slightly different framework then was used in
priorr sections.
Thee Model
Considerr a model with the following features:
A.. 1 a There are three dates: t = 0,1,2;
A.3aa All agents in the economy are risk neutral. The risk free interest rate is 0%;
A.5aa A firm's internal wealth at date 1 (financial assets) is exposed to price risk as follows:
ww =w0(l

+7);

A.6aa e, the primitive source of risk, is an element drawn from a normal distribution with mean
zeroo and variance a2 (e 6 iV{0,cr2));
A.7aa The firm can purchase/sell forward contracts on the risk factor. We assume for simplicity
thatt all fluctuations in internal wealth are completely hedgeable and that hedging has no
effectt on the expected value of it). After hedging with <p forward contracts, the firm's
wealthh at date 1 is equal to: w = w0(d) + (1 - 4>)T);
A.88 Hedging by the firm is costless;
A.. 11 Shareholders are in control.
Att date 1 the firm must decide on its investment expenditures (ƒ) and its external financing
needss (e), given an amount of internal wealth (w) it has available.45 The investment has a net
presentt value A(I) equal to a(I) -1, where a(I) denotes the PV of the second period's proceeds
fromm the investment. Assume that productivity increases at a decreasing rate (i.e. a'(I) > 0 and
a"{I)a"{I)

< 0). The total need for external financing (e) to finance the investment is equal to:

II - w. Outside investors expect a repayment of e in the second period. Assume that there is an
additionall deadweight cost of external financing denoted by C(e), which is an increasing convex
functionn of the amount of external financing needed.46 Since the costs of external financing are
thee trigger in the model, let us briefly consider this assumption. The costs of external financing
arisee from asymmetric information between managers in a firm and outside investors. Since the
44

Thee study by Mello and Parsons (1999) uses this idea as the basis for a more practical strategic

approachh to corporate risk management.
45
Inn order to circumvent Myers (1977) underinvestment problem (see Section 2.3.2), we assume that
thee firm will commit to the investment decisions; it can not deviate to deprive the investors from wealth
afterr the financing contract has been signed.
46
Assumee therefore that: ^ > 0 and 0 > 0.
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firmfirm cannot credibly communicate its private information to the market, the firm can issue only
securitiess at a discount. The more external financing is needed (and the larger the amount of
asymmetricc information) the larger the discount and therefore the higher the costs of external
financing.financing. Hence the assumption of an increasing and convex function is well motivated.
Now,, consider the firm's optimal risk management strategy at date 0. We can show that the
followingg basic result holds:
Propositionn 7 If external financing is more costly than financing internally, corporate hedging
addsadds value. If investment and financing opportunities are fixed firms will completely hedge their
exposure. exposure.
Proof.. Shareholders maximize expected profit net of financing costs. To explore the impact
off hedging on investment and financing decisions the model is developed backwards. Consider
firstfirst the firm's first period investment (and financing) decisions given a certain level of internal
wealthh (w). The amount of external finance needed is therefore e = I - w. The maximization
programm can be written as
maxx ir(w) = A{I) - C(e)

(2.14)

wheree TT(W) denotes the amount of profit given a level of internal wealth w. The solution to this
maximizationn program follows from the first order condition,47
AAII = ar-l=Ce

(2.15)

Notee that, due to the costs of external financing, the firm's optimal investment level I* deviates
fromm its first best solution. In the presence of external financing costs, the optimal level of investmentt satisfies aj — 1 — Ce, while in absence of these financing costs, the optimal investment
shouldd satisfy aj = 1. Due to costly external financing we observe a lower investment level and
hencee underinvestment.48 In order to obtain a maximum the second order condition should be
negativee {irww < 0),

Iff we assume the marginal return on investment is decreasing (an < 0) and the marginal costs
off external finance are increasing (Cee > 0) this second order condition is satisfied ( 7 ^ , < 0).
Inn other words, the firm's profit is a concave function of the amount of internal wealth. 49 From
Jensen'ss inequality we can then show directly that corporate hedging is beneficial. However, we
47

Wheree we used the fact that ^ = 1 in the second period when w is given.
Notee that this underinvestment is not the same as in Myers (1977).
49
Thee convexity of the cost of external finance (C ee > 0) is a crucial assumption.
48
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cann gain even more insight if we specify the optimal hedge ratio at date 0. We have assumed
abovee that the hedge transaction does not affect the expected value but only the distribution of
internall wealth. To determine the optimal hedge ratio, the firm should maximize its expected
profitss at date 0,
maxmax E{n[w))

(2.17)

anticipatingg the investment I*, where the expectation is taken with respect to the risk factor f.
Thee first order condition is,
E(irE(irww^)=0^)=0
Iff we only consider linear hedging strategies, ^

(2

= 1 - e , the first order condition can be

rewrittenn as
cov(ircov(irww,e),e) = 0
Inn the case of fixed investment and financing opportunities, the only hedge ratio in which this
conditionn is satisfied is where 0 = 1 . hence the case where firms completely hedge all marketablee risks. This is the basic result in Froot, Scharfstein and Stein (1993). •
Hedgingg is beneficial, because it enables the firm to invest (and to fund the investment or
minimizee the costs of external financing).50 This is an intuitive rationalization of corporate risk
management;; if external finance is costly, risk management allows the firm to execute its optimall investment strategy.51 Apart from this first basic result, the model furthermore has some
interestingg extensions with respect to cases where: investment or financing opportunities are
50

Wee have motivated the costs of external finance with an ex ante information problem. However,
Froot,, Scharfstein and Stein (1993), (FSS), have shown that this also holds in a framework where there
iss a moral hazard problem after the financing contract has been signed. They explicitly refer to the costly
statee verification model of Townsend (1979). In that paper he refers to a conflict of interest; the managers
inn a firm have an incentive not to repay {and therefore cheat on) the investors. With rational expectations
thiss incentive will be reflected in the price of external financing which also creates a discount. For the
FSSS rationale developed here it is sufficient that external financing is more costly than internal financing.
Wee however would like to stress that ex ante information problems might also induce firms to hedge.
5
'Althoughh the idea behind FSS, that risk management may contribute to firm value if it enables the
firmm to make better use of its internal funds, is intuitively appealing there are also some counterarguments.
Forr example, in a recent paper by Raposo (1997), the costs of external finance (exogenous in FSS) have
beenn explicitly modeled. In that paper she shows that if the Myers and Majluf (1984) argument is used
too make external financing costly the results by Froot, Scharstein and Stein (1993) do not necessarily
hold.. Raposo shows that firms will not necessarily hedge completely. To improve investment efficiency,
firmss may even remain completely unhedged. The idea is that by remaining unhedged the firm at least

(2.19)
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correlatedd with the risk factor or to a multinational's corporate hedging decisions and to the
potentiall optimality of non-linear instruments. We will explore some of these additional issues
below. .
Additionall insights

Considerr first the case where investments are stochastic and correlated to market risk, for examplee a firm whose investments are positively correlated to an underlying risk factor (e.g. the price
off oil).52 If firms hedge to reduce fluctuations in internal wealth, then the correlation between investmentt opportunities and the underlying risk factor becomes important. High oil prices mean
highh income but then also require large investments. Low oil prices imply low internally generatedd funds but since investments are also small, low cash flows in this state do not hamper the
firm'sfirm's operations. In such cases a full hedging strategy would not be very successful; it would
reducee the amount of cash available in states where it is needed most and vice versa.53 One
implicationn therefore is that firms should not always hedge (at least not completely).
Anotherr implication of the Froot, Scharfstein and Stein (1993) model is that it may not be optimall for firms to use linear instruments like futures and forwards but to use non-linear hedging
instrumentss like options. In the example we just presented (where investments were positively
relatedd to the risk factor) a put option on the oil price (in particular if far out of the money)
mightt be enough to guarantee the amounts of cash required in the low oil price states while
leavingg enough upward potential to have sufficient cash (to finance the investments) in the high
oill price states. Non-linear hedging instruments enable the firm to customize the hedge on a
state-by-statee basis. With options it is easier to direct cash flows to the states where liquidity
iss needed most. Only if the total derivative of internal wealth with respect to the underlying
riskk (dwd^)

is a constant, will the use of futures ensure an optimal hedge. In all other cases

(combinationss of) options may be required to create a value maximizing hedge.
hass the possibility to benefit from the investment opportunity because it has lower external financing
needss (after a positive realization of the risk factor). If a firm had hedged completely, it may bypass the
investmentt opportunity due to mispricing of the amount of external financing. Hence, not engaging in
hedgingg in some cases may increase investment efficiency. These are intriguing results and suggest that
itt is important to endogenize the costs of external finance in future research. Empirical research has yet
too prove whether the FSS explanation holds or not.
52
FSSS also consider the case where external financing is stochastic and correlated with market risk. It
iss then no longer true that the investment can be completely insulated from shocks to e (even when investmentss are non-stochastic) using simple linear instruments like forwards. Non-stochastic investments
wouldd require that once the hedge is in place, Ce be independent of £ (a variable measuring the correlationn of the costs of external financing and the market risk). This can only be accomplished by non-linear
instruments. .
53
Forr a simple illustration of this idea see Ligterink (1995b).
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Thee framework in Froot, Scharfstein and Stein (1993) is also helpful in studying implications
forr the firm's choice between hedging instruments. For example, futures contracts require cash
(marginn calls) during the life of the contract, while forward contracts are settled at maturity.
Whenn hedging is primarily done for liquidity reasons (to maintain sufficient internal funds),
additionall fluctuations in cash flows caused by margin calls are not desirable.
Ann interesting real world illustration of this problem is the Metallgesellschaft case of 1993.
Thee US subsidiary of this German conglomerate, called MGRM, sold long-term oil against a
fixedd price (five to ten year contracts) to clients and hedged the resulting oil price risk with
(rolling)) short-term (three to six month) futures contracts. The long term oil contracts were at
aa certain moment in the money, which caused problems for the firm since it had to face huge
marginn calls. These margin calls exhausted the firm's cash and finally brought the complete
conglomeratee close to bankruptcy.54 This clearly shows that a hedging strategy which does
nott account for the potential future volatility of cash flows is generally not optimal. It also
addss a new intertemporal dimension to an optimal risk management strategy. Not only liquidity
att one point in time but also liquidity over time is important to consider in the design of a
hedgingg strategy. In order to gain insight into the intertemporal trade-off in the benefits of a risk
managementt program one should consider a dynamic framework.
Melloo and Parsons (2000) take such a dynamic approach. The intuition provided there is that
aa risk management program often reduces future volatility in cash balances while increasing
thee volatility in short term cash balances. An optimal hedging strategy is achieved as a tradeofff between the marginal cost of increasing short term volatility versus the marginal benefit of
reducingg long term volatility in cash flows. The benefit of such a risk management program is
ann increase in flexibility and reduction of the costs of financial distress. The cost is that a hedge
requiress intertemporal funding. The optimal hedge minimizes the variability in the marginal
valuee of the firm's cash balances.
Twoo predictions follow from the analysis by Mello and Parsons (2000). First, the optimal
hedgee ratio is contingent on a firm's (future) financial constraints. Thus a firm should hedge
moree if leverage increases or margins decrease. Second, hedging may not be possible for firms
unablee to finance the funding requirements of the hedge. This is especially relevant for firms
54

Theree has been an interesting debate in the Journal of Applied Corporate Finance about this case,
especiallyy between Culp and Miller (1995) and Mello and Parsons (1995). Culp and Miller argue that
Metallgesellschaft'ss hedging strategy was appropriate and that the parent was to be blamed for the enormouss losses occuring when the hedge was unbundled. Mello and Parsons on the other hand argue that
thee firm was overhedged (and therefore speculating on the basis) and that the hedging strategy was not
inn line with fundamental motivations for hedging. We sympathize with Mello and Parsons (1995) in this
debate.. See also Boot and Ligterink (1995b) for a discussion of this case.
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Prediction

Costlyy external finance Firms where growth opportunities are important will hedge
Fimss with higher debt levels will hedge
Firmss that are financially constrained will hedge
TABLEE 2.3. Underinvestment due to costly external finance as rationale for corporate risk management
thatt are severely financially constrained and may explain why small firms hedge relatively less
thann large firms.
Thee model by Mello and Parsons furthermore explains why firms hedge only part of their exposuree and why this hedge ratio tends to vary over time. It may also explain the choice of certain
combinationss of financial instruments to hedge with. A firm whose current financial condition
iss poor will develop a risk management program which necessitates little cash. For example, in
additionn to using forwards, a firm may want to write options in order to reduce current financingg needs. Alternatively, a firm with a lot of financial slack (and therefore relatively low current
financingfinancing costs) will structure the risk management portfolio to meet future financing needs.55

2.4.32.4.3

Concluding remarks and empirical predictions

Thee theory developed by Froot, Scharfstein and Stein (1993) predicts that firms with difficulties
inn attracting external finance will benefit most from hedging; firms with more debt generally
havee less financial slack and therefore are expected to be more financially constrained. These
firmsfirms therefore also are expected to hedge more (frequently). It is furthermore well-known that
firmsfirms with a relatively large fraction of growth opportunities will suffer most from informationn problems and therefore have the most difficulties attracting external financing; these firms
thereforee benefit more from hedging. We expect firms with more growth opportunities to hedge
moree (in amount as well as frequence). Since firms with large cash balances are not financially
constrained,, we expect a negative relationship between the presence of cash balances (liquidity)
andd corporate hedging. The more cash a firm has available, the less hedging we will expect.
Tablee 2.3 summarizes these empirical predictions.
Notee that given the perspective taken here to guarantee the availability of sufficient cash
flowss in order to exercise the firm's investment opportunities, managing volatility in cash flows
att certain moments in time (the dates of major investments) should be the primary objective in
riskk management. This may imply that, in some very specific cases, the firm overhedges and
thereforee increases the firm's cash flow volatility. Moreover, it may also rationalize why firms
sometimess use options. They help to further fine-tune the amount of cash required in a specific
statee at a certain point in time.
Thiss insight has also been developed in Adam (1999).
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2.55

Ex post information frictions between managers and shareholders

2.5.12.5.1

Introduction

Wee started our analysis of corporate risk management in a neoclassical framework. In the previouss two sections we allowed for the existence of information frictions between the firm and its
financierss and showed how (ex post and ex ante) contracting problems might rationalize corporatee risk management. We will now address the existence of information frictions between the
managerr and the firm's shareholders and study the implications for corporate risk management.
Moree specifically, we focus on potential (private) benefits for the manager as a rationale for
corporatee risk, management. The existence of information and contracting problems give self interestedd managers some leeway to act in their own interest rather than in the interest of the firm's
shareholders.. This may lead to opportunism. Some examples of such opportunistic behavior are:
insufficientt effort, extravagant investments, entrenchment strategies (e.g. to make themselves
indispensable)) and self dealing (e.g. perk consumption).56 In practice, implicit (e.g. reputation
inn the labor market, promotions, capital market rationing, product markets) and explicit (e.g.
managementt compensation) contracts align the incentives of managers with the firm's shareholders,, thus reducing these incentives for opportunistic behavior. Since the decision to hedge
orr speculate is effectively made by managers in a corporation, and generally unobservable or
non-verifiable,, managers may use risk management to achieve their own private objectives. Alternatively,, risk management may also be used by managers to align incentives. This section
willl focus on rationalizations of corporate risk management along this line.
Wee identify and discuss in this section three possible managerial rationalizations of corporate
riskk management: (i) managers may use risk management to increase the expected utility of their
compensationn package, (ii) managers may use risk management for bonding in turn lowering
thee agency costs of managerial discretion, (Hi) risk management enables managers to execute
inefficientt investment projects (from which they receive private benefits). These managerial
rationaless for corporate risk management all follow from the ex post information frictions. Finally,, in Section 2.6 we will show that also ex ante information frictions may induce a manager
too engage in corporate risk management; risk management allows managers to strategically
manipulatee the informativeness of earnings.

2.5.22.5.2

Risk management: increasing the manager's expected utility of compensation packages

Inn this subsection we will show how a risk averse manager in a firm may use risk management
too increase the expected utility derived from his compensation package.
'Seee Tirole (1999) for an overview.
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Beloww we will start with an analysis of a manager's incentives to engage in risk managementt under the assumption that the management compensation package has already been set
andd is therefore exogenous. We then study the optimal risk management strategy when shareholderss anticipate a manager's risk management prior to setting the management compensation
package. .
Exogenouss compensation packages

Earlyy contributions in this strand of the literature focus on the hedging behavior of a risk-averse
managerr given a fixed (or exogenous) management compensation contract. If a manager receivess a fraction of firm value and hedging through the firm is less expensive than hedging on
thee manager's own account, a risk-averse manager may have an incentive to engage in hedging.. The optimal hedge ratio then depends on the structure of the management compensation
contract,, the manager's utility function (Stulz, 1984; Smith and Stulz, 1985), and the managers'
privatee exposure to price shocks (Stulz, 1984).
Inn order to illustrate the impact of risk management on a manager's expected utility of his
compensationn package we consider the following simple model:
TheThe Model

Considerr a model with the following features:
A.. 1 There are two dates: t — 0,1;
A.22 Uncertainty in the economy is represented by a state preference framework. The state
off the world at date 1 is denoted with a discrete set of states, s € {1,..., S}. States are
orderedd from low income states to high income states;
A3bb Shareholders are risk neutral57, managers are risk averse (preferences are given by a Von
Neumann-Morgensternn utility function);
A.55 The firm's income Ys is exposed to a random risk factor es in the following way: Ysu =
XX + ffes, where X is the firm's operating income independent of shocks in the risk factor,
66 is a measure for exposure to the risk factor, and ? s is the future spot price. We use the
superscriptt U to denote that the income is unhedged;
A.66 ls is uniformly distributed on [e,ë];
A.77 The firm can purchase/sell forward contracts on the risk factor. This changes the hedged
firm'sfirm's income (YSH) into: YSH — X + 0es + <fiZ, where ƒ is the forward price, 0 is the
57

Thiss captures the fact that shareholders do not care aboutfirmspecific risks, since they can diversify
themm away.
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numberr of forward contracts the firm takes and Z is the payoff of a forward contract
(Z(Z =7S — ƒ). The expected value at date 0 of Z is zero (E(Z) = 0);

A.88 Hedging by the firm is costless;
AA 12a Managers are in control of the corporate risk management decisions, which are not verifiable. fiable.
Managerss have the ability to engage in risk management. The manager can also hedge on
hiss personal account but, due to scale economies in transaction costs, this is less attractive and
thereforee we ignore this possibility. Furthermore, assume that the manager receives a compensationn contract related to the firm's income, which will be denoted by s(Y). We assume initially
thatt the manager's wealth only consists of the manager's compensation, (IV = s(Y)) and that
managerss have a von Neumann-Morgenstern utility function defined over wealth

(U(\V)).

Inn this case managers choose the optimal hedge position o to maximize the expected utility
off wealth,
mnxE{U(s{Y))mnxE{U(s{Y))
oo
Ass in Smith and Stulz (1985), we can derive the following proposition:
Propositionn 8 If managers are risk averse (so that U' > 0, and U" < 0), they will:
(i)(i) fully hedge (<b — 6) if the compensation s(Y) is a linear, concave or insufficiently convex
functionfunction of the firm 's income Y:
(ii)(ii) not hedge (0 = 0). or even speculate ifs(Y)

is sufficiently convex.

Proof.. The manager's utility function is concave in wealth by definition. If compensation is a
linearr or concave function of Y Jensen's inequality implies that the manager's optimal strategy
iss to reduce risk as much as possible. This implies that a full hedging strategy maximizes the
manager'ss expected utility of wealth.
Iff the manager's wealth is a convex function of the firm's income then the optimal hedging
strategyy is not clear at the outset. Jensen's inequality implies that increasing volatility increases
thee expected value of management compensation, which affects the expected utility of a managerr positively. Increasing volatility, however, also has a negative impact on the expected utility
off the manage, since the manager is risk averse. The manager will now hedge if the reward
(higherr expected value of the management compensation contract) outweighs the manager's
riskk aversion. Therefore, only if the expected marginal benefit is larger than the marginal cost
off increasing risk on the expected utility of wealth, will increasing risk (by not hedging or
evenn speculating) be the optimal risk management strategy. That is the case if the management
compensationn structure s(Y) is sufficiently convex.
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Iff the expected utility of wealth due to the benefits of increasing risk is exactly equal to
thee negative impact of increasing risk on the expected utility of wealth, then the manager is
indifferentt with respect to the risk management strategy.
Finally,, if the expected utility of the benefit of increasing risk is smaller than the negative
impactt of increasing risk on the expected utility of wealth, management prefers to hedge. •
Thee implications of this result are relatively straightforward; a risk averse manager who receivess shares has a proportionate claim on the firm's income, and therefore prefers hedging.
Managerss receiving far out of the money options or options deep in the money will prefer to
hedge.. These options have almost no convexity and as a result, risk aversion outweighs the
potentiall increase in the expected value of the compensation package obtained by speculating.
However,, managers receiving at the money options prefer to increase risk and therefore will not
hedge,, but rather prefer to speculate.
Inn our simple model, the manager's wealth only consists of the management compensation
contract.. This obviously is not very realistic. If a manager receives a fixed fraction of firm value
(s(Y)(s(Y) is linear) but has some initial endowment that may be correlated to the firm's risk factor,
thee manager will not prefer a full hedge but will instead choose a different hedge ratio (4> ^ —6)
inn order to minimize the volatility in his wealth (Stulz (1984). 58
Endogenouss management compensation contracts
Inn the previous subsection the management compensation package was exogenous. However, if
thee management compensation contract affects the firm's risk management decision, shareholderss will anticipate this in the design of the management compensation contract. Hence, if the
managementt compensation schedule is endogenous we should study the impact of managerial
hedgingg on shareholder wealth in an agency framework (e.g. see Campbell and Kracaw, 1987).
Too explore this, we consider a model with a standard agency problem between the firm and
thee manager where the latter has some private information about his (non-verifiable) effort.59
Thee principal (shareholder) only observes a noisy signal of the manager's effort, the level of
profitss Y.
TheThe Model
Assumee the following:
A.. 1 There are two dates: £ = 0,1;
58

Ass another extension, Stulz allows for speculative positions based on the manager's expectations
thatt the interest rate parity does not hold. The less risk averse the manager is and the larger the expected
deviationn is, the larger will be the speculative position. We ignore this issue.
59
Seee Varian (1992, pp. 453 and 454) for a description of this model.
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A.3cc Shareholders are risk neutral while managers are risk averse. Managers maximize utility
basedd on the following: U(w) = — e~rw, where r is a measure for the absolute risk
aversionn and w is his wealth;
A.5bb A firm's income Y is exposed to a random risk factor es in the following way: Y^ = a +
ffeffe + Ji, the level of profits is a function of the manager's effort (a), the firm's exposure (6)
too some exogenous risk factor (e), and some uncorrected noise (/z). We use the superscript
UU to denote that income is unhedged;
A.6bb Both the risk factor e and the noise factor \x are normally and independently distributed:
ee

~

AT(0,<7*)

Cau{e,fi)Cau{e,fi)

= 0;

A.7bb The firm can purchase/sell forward contracts on the risk factor. This reduces the volatility
inn the firm's income;
A.88 Hedging by the firm is costless;
AA 12a Managers are in control of the corporate risk management decisions which are not verifiable. .
Wee focus on the case where the manager is compensated by a linear compensation contract.
Iff the firm's profits are defined as
YY = a + ffë+Ji
thiss implies that the compensation contract looks like
s(Y)s(Y) =6+ 7(V") = 6 + ja + -yffe + -yjl
wheree è is a fixed compensation amount and ^{Y) is the part of the manager's wealth that is
proportionall to the level of reported profits. The risk neutral principal's problem is to write a
managementt compensation contract that maximizes his expected utility. Since he is risk neutral
andd residual claimant we may also write that he maximizes the expected value of his residual
claim, ,

E[Y-s(Y)]E[Y-s(Y)]

= (l-7)a-<5

Iff the manager's wealth only consists of the manager's compensation,
ww

= s(Y) =6 + y(Y) = 6 +-fa +-fffe + JJL
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thenn the manager's wealth is also normally distributed (w ~ A^O, o2w)). The agent's expected
utilityy now can be written as a linear function of the mean and variance of wealth as follows
22

EU{w)EU{w) = 6 + 7 a -

^a2w

Iff we further assume that the manager has some private disutility of effort that we model as
c(a),c(a), we may define the manager's maximization problem as
99

max[<55 + 7a - —<rj, - c{a)}
aa

I

Thiss completes the description of our mode!. We can now derive the following proposition:
Propositionn 9 Given the model presented, managers will hedge in equilibrium. In a competitive
laborlabor market managers willfully hedge and shareholders will capture all the rents from corporaterate risk management resulting in a management compensation package with a lower expected
value. value.
Proof. .
99

max[(55 + 7Q - —-a2w - c(a)}
aa

I

Thee first order condition of this maximization program is
77 = c\a).
Thee principal's maximization problem then can be written as
max(ll — "f)a — 6
7,6 6

subjectt to
22

66 + -ya-ll<Tl-c(a)

> V

c'(a)c'(a) = 7
Thee first constraint is the participation constraint; the manager will only provide effort if his
expectedd utility is higher than his reservation level. The second constraint is the manager's
incentivee compatibility constraint. Solving this we find that
77 _

11
1 + rc"{a)al

Considerr the impact of risk on the optimal compensation contract. In case there is virtually no
riskrisk (<7^ ^ 0), the optimal management compensation contract is such that the manager will
bearr (almost) all the risk; 7 is close to 1 and hence the contract looks like
s{Y)s{Y) = 6 + Y
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Iff there is a significant level of risk, 7 will be smaller than one and each agent shares part of
thee risk. The greater the uncertainty or the more risk averse the manager, the smaller will be
thee proportional part 7 in the optimal management compensation package. Now we can easily
showw that the manager, given an initial management compensation (7. 6) contract, will prefer to
reducee risk (complete hedging). Differentiating the manager's utility with respect to the variance
off initial wealth we find

Byy reducing o2w, through corporate hedging, the manager can increase his expected utility to
aa level UH > U. However, in a competitive labor market where many managers compete the
firmfirm can capture all the rents; shareholders will write a management compensation contract that
anticipatess managers' full hedging behavior. Hence, in equilibrium the management compensationn contract in anticipation of a manager's hedging will have a higher 7. Since the principal
capturess all rents this also implies a lower fixed part b. The expected value of this wage contract
iss lower than in case where hedging was not possible. Hence, shareholder wealth increases by
thiss amount. •
Propositionn 9 captures the basic idea developed in Campbell and Kracaw (1987). Their frameworkk however is more general in that all economic agents are risk averse (we assumed that the
principall was risk neutral). As a result they find two rather than one source of wealth creation.
Thee benefit from hedging is not only that fixed payments to a manager are reduced, but also
thatt the renegotiated compensation contracts increase a manager's share of risky returns thus
inducingg a manager to exert more effort. This second effect does not follow straight from our
frameworkk because of the differences in assumptions with respect to risk aversion. An importantt general implication of our simple model and the more complex model of Campbell and
Kracaww (1987) is that in the end shareholders gain this result from hedging because the value of
thee total management compensation is reduced. However, the results crucially depend upon the
assumptionn that the managers' hedging decisions are perfectly observable for shareholders.60
Thee design of management compensation contracts is complex. Management compensation
contractss are designed in such a way that managers bear unsystematic risk in order to align
incentives.. One key insight developed in Holmstrom (1979) is that managerial compensation
schemess should not be based upon factors over which managers do not exercise control. Obviously,, market price risks (like exchange rate risk or oil price risk) are good examples of such
60

Thiss issue is covered in more detail in a paper by Raposo (1996). She models a similar agency
problemm as in Campbell and Kracaw (1987). However, her analysis focuses on the relevance of informationn disclosure of hedging positions. She shows that only when the information disclosure is high
enoughh renegotiation between managers and firm's owners about the managerial compensation contract
iss wealth increasing.
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factorss that are generally not under the control of the manager. An important question therefore
iss why we seldomly see management compensation contracts that are contingent on exchange
rates,, interest rates or commodity prices. For example, shareholders may create a compensation
packagee that is contingent on the unhedged value and the risk factor. Such a contract would rule
outt perverse hedge incentives. Although a plausible argument is that it is much easier for compensationn committees not to correct performance for all factors not under the manager's control,
especiallyy when the manager can (and will) subsequently hedge them, this may not always give
managerss the right incentives; they sometimes do not hedge or even speculate.
Changg (1997) takes such opportunistic hedging decisions into account. He also focuses on
thee determination of an optimal management compensation contract when managers have discretionn about the corporate hedging decision and face hedging costs. Shareholders always have
thee possibility to liquidate or restructure the firm. This liquidation/restructuring option clearly
hass value. More importantly, the option is worth more when the volatility in firm value is higher.
Thee value of the option to abandon also increases with the liquidation value.
Changg (1997) shows that when agency problems are not too severe (i.e. the costs of inducingg action by the manager is low) it is optimal to choose a relatively far out of the money
compensationn package. This induces managers not to hedge and therefore positively affects the
shareholders'' value of the liquidation option. When agency problems are more severe it is also
moree difficult to induce managers to work without inducing them to hedge. In this case it is
optimall to give them an in the money management compensation package. This will induce
thee manager to hedge (and therefore reduce the shareholders' option to liquidate) and will also
providee the manager with the right incentives with respect to chosing his level of effort. When
thee agency problems are very severe (the manager's costs of spending effort are very high) a flat
salaryy is the optimal compensation package. This will induce him not to work and not to hedge.
Ass a result at least the value of the liquidation option is kept intact.
Ann important conclusion stressed in this section is that the design of a management compensationn contract also gives managers an incentive to engage in corporate risk management.

Empiricall predictions

AA first empirical prediction arising from the analysis in the previous subsections is that risk
managementt is directly linked to the manager's compensation structure. If a manager's compensationn is linked to a firm's accounting income, this will give the manager incentives to hedge the
firm'sfirm's accounting income instead of the economic effects of price changes on the firm. On the
otherr hand, managers compensated with stocks or with out of the money options on shares of
thee firm will have an incentive to hedge, whereas managers with at the money options included
inn the management compensation scheme will not hedge or may even prefer to speculate (see
Tablee 2.4).
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Sourcee
Managementt compensation

Prediction
Managers compensated with stocks hedge
Managerss with (at the money) options do not hedge
Firmm value of derivatives users is not lower (vs non-users)
Firmss with high liquidation value will hedge less
Profitablee firms will hedge more
Thee higher the impact of marketable risk the less hedging

TABLEE 2.4. Management compensation as driving force behind risk management

Thee amount of managerial hedging furthermore depends on the correlation between the manager'ss initial endowments and the risk factor. However, in general this is empirically very hard
too track.
AA further prediction of this literature is that because managers have the ability to hedge (via
thee firm) this provides shareholders with the opportunity to write more optimal contracts. An
importantt empirical prediction of this line of theoretical research is that managerial risk managementt therefore does not necessarily decrease firm value. One could expect that with hedging
managementt compensation contracts are more effective in the sense that they induce managers
too exert more effort, thus leading to a better performance for those firms that hedge. Moreover,
thee value of management compensation contracts is expected to be lower for derivative users
thann for those who do not.
Ann interesting implication of Chang (1997) is that the higher the liquidation value (e.g. the
moree tangible assets a firm has), the less hedging and the more out of the money compensation
packagess we may expect. Moreover, it is shown that the more profitable a firm, the more likely
itt hedges. Higher profits reflect the fact that managerial effort is high. The higher the managerial
effort'ss impact on the firm, the more it pays to reduce agency problems and therefore we may
expectt more in the money compensation packages. As we have seen, this makes hedging more
likely.. Hence, high profit firms are more likely to hedge.
AA final empirical implication is that the higher the effect of market risk on the firm, the less
likelyy it is that the manager hedges. More volatile cash flows are beneficial for the value of
thee liquidation option, and therefore we may expect a relatively out of the money compensation
package,, where managers do not hedge. Chang (1997) relates this to the fact that firms in general
tendd not to hedge more distant cash flows. More distant cash flows are generally riskier. Hedging
thiss exposure makes the firm less responsive to future changing conditions and therefore reduces
thee firm's option to liquidate or restructure.
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Reducing expected costs of managerial discretion (the overinvestment problem)

Thee previous subsection established the interaction between a management compensation contractt (to align incentives with shareholders) and corporate risk management. Hence, we focused
onn how the design of an explicit contract to reduce managerial opportunism may induce a managerr to engage in risk management. We will now focus on a second managerial rationalization
thatt focuses on an implicit contract (mechanism) to reduce opportunistic behavior of managers.
Moree specifically we will focus on incentives for risk management that arise from a manager's
desiree to bond through the choice of the firm's capital structure.
Extravagantt investments, entrenchment strategies and self dealing by managers very much
dependd on the amount of free cash flows (the amount of cash flows after all positive NPV
projectss have been undertaken) available to the manager. For example, a manager may want to
usee free cash flows in a firm to take over another company. This would increase the manager's
prestigee and the value of his compensation package. The take-over therefore is clearly in the
interestt of the manager, even when it reduces shareholder wealth. With rational expectations,
shareholderss will anticipate such behavior and will take this into account in the pricing of the
firm'sfirm's securities and the design of the management compensation contract. As a result, a managerr may have an incentive to reduce this agency conflict.61 One way to reduce this free cash
floww problem is to issue debt (Jensen, 1986).
Ann important question that emerges concerns the amount of funds shareholders should trust
too the firm's managers if they are aware of potential managerial opportunism. Too much cash
givess rise to a free cash flow problem that we have just described and may induce the manager
too overinvest. Too little cash at the discretion of a manager, however, may result in severe underinvestment.. Stulz (1990) provides insight into this trade-off between the benefits and costs
off funds under the discretion of a manager and shows that this may give rise to an optimal
capitall structure. More importantly, in the context of our survey, Stulz' study provides an additionall rationale for corporate risk management. With risk management a manager can more
preciselyy choose a capital structure where he bonds not to spend excessive cash, but which at
thee same time does not create costly underinvestment. Below we will explore this argument in
moree detail.
Thee model
Considerr a model with the following features:
A.laa There are three dates: t — 0,1,2;
611

Alternative ways to control such behavior are the take-over market, the product market and the structuree of managerial compensation packages. Jensen (1993) however, concludes that these mechanisms do
nott appear to be very successful.
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A.3bb All agents in the economy are risk neutral. Managers maximize their expected utilities
whichh is increasing in the amount they invest. The risk free interest rate is 0%;
A.5bb A firm's assets in place at date 0 yield a random (nonnegative) cash flow of Y at date
1.. This cash flow is exposed to a random risk factor e. As a result, Y has a uniform
cumulativee distribution function G(Y) on the interval [Y_, Y], and density g(Y) = y^-.;
A.7bb Thefirmcan purchase/sell forward contracts on the risk factor. This reduces the variability
inV; ;
A.88 Hedging by the firm is costless;
A.. 11 Shareholders are in control.
Thee firm has an investment opportunity at date 1, for which external financing is needed. The
investmentt opportunity at date 1 generates some payoff at date 2. More precisely, the date 2
valuee of investment is Z per unit for the first I* units of investment and K per unit in excess
of/*,, where Z > 1 and K < 1. With K < 1, the NPV of the investment is negative. An
investmentt generating income equal to Z > 1 has a positive NPV.
Too model the agency problem between the firm's manager and shareholders, assume that
shareholderss are atomistic and cannot observe the firm's investments nor the firm's cash flows.
AA manager in that case may maximize his own expected utility and choose to consume more
perks.. Now assume that perk consumption is increasing with the level of the firm's investments.
Ass a result, the manager's expected utility is increasing with the level of investments. In addition,, we assume that the perks are also an increasing function of the investment's NPV in order
too guarantee that managers take positive NPV projects first, therefore, the manager maximizes
thee amount of investments while shareholders maximize firm value. Shareholders determine the
amountt of funds available for thefirm.The amount of funds at the discretion of the manager affectss the level of over- and underinvestment. Too much funding at the discretion of the manager
impliess severe overinvestment. Too little cash implies underinvestment. Below, we first explore
thee optimal amount of external finance at the discretion of the manager.
First,, consider the value of the firm at date 0 without any external financing. This can be
expressedd as follows:
VV = r(Z-l)

+ E(Y) -f(Y-

7*)(1 - K)g{Y)dY - f

(ƒ' - Y)(Z -

l)g{Y)dY

Thee first two terms in this equation denote the value of the firm at date 0 when shareholder
wealthh is maximized. However, because a manager in a firm does not maximize shareholder
wealth,, there are some additional costs; the cost of overinvestment (third term) and the cost of
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underinvestmentt (fourth term). If assets in place at date 1 yield more than ƒ*, there is overinvestment.. If they yield less than I* there is underinvestment.
Now,, consider the investment decision. Managers will have an incentive to invest every dollar
byy definition. Financing policy may affect the costs of both underinvestment and overinvestment,, however, not in the same direction. Assume that debt is riskless (F <Y_). The maximizationn problem that the shareholders face is then equal to
^V(F)^V(F)
max
x
FF

= r(Z-l)

+ E(Y)-

f

(Y - r)(l - K)g(Y)dY

(2.21)

JF+I'
F+r F+r

/

(r-Y)(Z-l)g(Y)dY (r-Y)(Z-l)g(Y)dY

Moree debt reduces the overinvestment problem (third term) but increases the underinvestment
problemm (fourth term). Differentiation gives the first order condition

//

{l-K)g(Y)dY=

JF+I*JF+I*

f

+

(Z-l)g{Y)dY

JY_

Thee optimal amount of outside debt that the firm chooses is a trade-off between marginal costs
off debt (more underinvestment, right hand side of the equation) and the marginal benefit of debt
(lesss overinvestment, left hand side of the equation). Solving this with respect to the optimal
levell of debt gives

Thee optimal level of debt is determined by the investment opportunities and the spread betweenn the highest and the lowest income realizations.
Noww we have to consider the optimal risk management from the point of view of the shareholders.. Assume that at date zero, the firm has the ability to hedge risks and as such to reduce
thee volatility in Y (at date 1). What in this framework is the optimal risk management strategy?
Wee can establish that:
Propositionn 10 Risk management (i.e. reducing the volatility in operating income Y) increases
thethe usefulness of financing policy to reduce the agency costs of managerial discretion. With
hedginghedging the firm will have more debt (because the underinvestment problem is less severe due
toto hedging), which reduces the overinvestment problem and therefore contributes tofirmvalue.
TheThe optimal risk management strategy is to minimize the volatility in date 1 cashflows.
Proof.. First we can show that the optimal level of debt increases with a reduction in the
volatilityy of Y. This directly follows from Equation 2.22. With a lower spread in Y the financing
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Source e

Prediction n

Overinvestment t Derivativee users have more debt
Derivativee users produce more efficiently
Firmss commit to use derivatives in loan covenants
TABLEE 2.5. Overinvestment as rationale for corporate risk management
policyy is more effective in reducing the overinvestment problem. In the absence of hedging
moree debt would have resulted in an increase in the underinvestment problem. However, with
hedgingg risk management mitigates this impact of more debt on the underinvestment problem
whilee leaving the positive impact on the overinvestment problem intact. As a result firm value
iss higher with (full) hedging than without. •
Wee have shown that shareholders can increase their wealth by finding ways to force managementt to commit to a hedging policy which decreases the volatility of the date 1 cash flow.
Withh a lower volatility in cash flows shareholders also increase the amount of debt in the firm
whichh will better discipline the manager (lead to less overinvestment), but will not lead to more
underinvestment. 62 2
Empiricall predictions
Tablee 2.5 summarizes the empirical predictions that emerge from this strand of literature. We
predictt that firms who hedge also issue more debt. We also expect that firms using derivatives
havee a more efficient investment policy. We further predict that the larger the agency problems
aree (i.e. the potential for managers to engage in overinvestment or perk consumption), the more
beneficiall is corporate risk management (in conjunction with more debt). Again, we predict that
managerss commit to a hedging strategy with a focus on reducing cash flow volatility at date 1.

2.5.42.5.4

Agency costs of risk management

Inn the previous subsection, we illustrated that firms can hedge in order to reduce the costs of
manageriall discretion; hedging reduces the costs of the agency problem. In this section we will
showw however, that risk management can also aggravate a closely related agency problem. More
specifically,, we show (in line with Tufano, 1998) that risk management allows self-interested
managerss to undertake investment projects that benefit the manager rather than the firm's shareholders. .
62

Notee that risk reduction is not only restricted to hedging; corporate diversification would also bring
thee volatility in operating income down. Both hedging and diversification across projects reduces the
agencyy cost of managerial discretion because it makes cash flows more predictable and therefore the
fundss available to management closer to the target. Li and Li (1996) for example, consider conglomerate
mergerss as a way to more predictable cash flows.
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Thee idea is simple and intuitive. Risk management enables firms to bypass financial markets.
Thiss potential benefits since external finance can be costly due to informational problems (see
Froot,, Scharfstein and Stein, 1993 and Section 2.4.2). On the other hand risk management may
mitigatee monitoring benefits if it causes firms to circumvent external financing. Financial marketss have an important monitoring role that reduces managerial incentives to overinvest. Risk
managementt initiated by the manager in order to ensure that the firm does not go to the financial
markett for external financing circumvents such monitoring. It may enable a manager to finance
hiss own pet projects from which he receives private benefits but which are not necessarily in
thee interest of the firm's shareholders. Hence, there is also an agency cost associated with risk
management. .
Thee model

Too demonstrate the intuition behind this, consider a simple version of the framework presented
inn Section 2.4.2.
A.laa There are three dates: t — 0,1,2;
A.3aa All agents in the economy are risk neutral. The risk free interest rate is 0%;
A.5aa A firm's internal wealth at date 1 (financial assets) is exposed to price risk as follows:
ww = w0{l + e);
A.6bb c, the primitive source of risk is either high or low;
A.7cc The firm can purchase/sell forward contracts on the risk factor. We assume for simplicity
thatt all fluctuations in internal wealth are completely hedgeable and that hedging has no
effectt on the expected value of w. The firm may choose between full hedging and no
hedging.. With a full hedging strategy the value of liquid assets at date 1 is equal to E(w);
A.88 Hedging by the firm is costless;
A.. 12a Managers are in control of the corporate risk management decisions, which are not verifiable. fiable.
Att date 1, the firm has a riskless investment opportunity that requires an amount of funds
equall to / and warrants the firm a return equal to R at date 2. The firm can finance this investmentt opportunity either with internal wealth w or with external finance e from thefinancialmarket.. The deadweight costs associated with the external finance are equal to C(e) and C'(e) > 0
andd C"(e) > 0.
Fundss not used for investment at date 1 do not earn a return in the second period. Assume that
thee amount of internal wealth available at date 1 if the firm hedged initially is such that w = I.
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Iff there is no agency problem between the manager and the shareholder, it is in the shareholder's
interestt to hedge at date 0. The intuition is that hedging makes sure that the investment can be
financedfinanced internally which reduces the deadweight costs of financing to zero. If the firm does
nott hedge and the realization of the risk factor is low the firm should attract costly external

financing.financing. These costs lead to underinvestment. Hedging prevents such underinvestment and
thereforee creates value (see Section 2.2.4).
However,, assume now that there is an agency problem between the manager and the shareholders.. Because the cash flows from the projects are unverifiable, a self-interested manager has
ann incentive to consume at date 2 before the financiers get paid a proportion ip of the investment
proceeds.. A manager for example, may want to use these cash flows for value-decreasing investmentss (or for perk consumption). We assume that they cannot take this from the money that
iss not invested at date 1 (this is perfectly contractible). Now we have to derive the (consequences
forr the) optimal risk management strategy.
Propositionn 11 Risk management increases agency costs by providing the manager with an

instrumentinstrument to circumvent the monitoring role of financial markets. This may give rise to an in
vestmentvestment inefficiency; it enables self-interested managers to select their own privately preferred
projects,projects, which may reduce shareholder wealth.
Proof.. Hedging enables the manager to finance the project and then pocket V" from the
project'ss proceeds. As a result, the NPV of the project for the shareholders is negative. Not
hedgingg implies that managers can finance investments internally only after a favorable change
inn the risk factor, so that w > I. After an unfavorable change, managers have to go to the financiall market to finance the investment. Investors, however, will anticipate that the manager takes
ipip from the project's proceeds. Hence, they will only finance the investment if it is sufficiently
profitablee (i.e. if R — C(e) — f

> ƒ)• If the manager is anticipated to grab too much from

thee investment's proceeds, financiers will not step in at all. Hence, the financial market has a
monitoringg role here.
Noww focus on the optimal strategy from the perspective of the shareholder. This is a tradeofff of the benefits of risk management (reducing the deadweight costs of external financing)
andd the costs of risk management (the portion of proceeds V; that the manager takes for perk
consumptionn or pet projects). If the deadweight costs of external financing are large and agency
conflictss unimportant, both managers and shareholders prefer hedging. If, however, the agency
conflictt becomes important (when managers consume more than the investment proceeds) and
thee capital market turns down the request for external financing at date 1 because of this agency
conflict,, then the shareholders prefer no hedging while the manager will hedge. Hedging in
thatt case enables the manager to circumvent the monitoring role of external financing. If these
agencyy conflicts are severe this can be an important cost of corporate risk management. •
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71

Prediction
Firms that hedge have lower value
Firmss hedge more frequently whenfin.constrained
Firmss with more (manangerial) private benefits hedge more

TABLEE 2.6. Overinvestment (2) as rationale for corporate risk management

Wee have given an alternative rationalization of corporate risk management. Namely, it providess self interested managers in the firm with the possibility to undertake their own favorite
projectss from which they derive a private benefit, but which may not be in the interest of the
shareholderss (Tufano, 1998). If the interests of shareholders and managers diverge, this clearly
reducess shareholder wealth. This reduction in shareholder wealth and value of the firm (below
thee first-best level) can be seen as an agency cost of risk management.

Empiricall predictions

Tablee 2.6 summarizes the empirical predictions arising from the above analysis. The analysis
inn this subsection predicts that managers will have an incentive to hedge (reduce volatility in
cashh flows to prevent from going to the financial market. Such hedging is positively related to
thee opportunity of managers to rip off the firm. Hedging therefore becomes more attractive if
thee private benefits of investing are larger. Note, that the analysis predicts that hedging reduces
firmfirm value.

2.5.52.5.5 Concluding remarks
Inn this section we have focused on managerial reasons for corporate risk management. It was
firstfirst shown that the structure of management compensation plans may provide managers with
ann incentive to manage risks. The optimal corporate risk management strategy depends on the
degreee to which the manager is risk averse, the endowment of the manager, and the manager's
compensationn package.
Wee then focused on the agency costs of managerial discretion as a rationale for corporate risk
management.. We have shown that managers may use corporate risk management in order to reducee the agency costs of managerial discretion. Hedging allows afirmto issue more debt and as
suchh aids in disciplining management; management has less ability to disgorge cash for its own
(private)) benefit. However, we also established that risk management may aggravate an agency
problemm between managers and shareholders; that is, managers may use risk management to
preventt monitoring by financial markets.
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2.66

Ex ante information problems between managers and the firm

2.6.12.6.1

Introduction

Inn the previous section, we considered managerial incentives to engage in corporate risk managementt that were the result of the ex post consequences of asymmetric information (moral
hazard)) in contracts between managers in a firm and its shareholders. In this subsection, we
willl focus on the literature that rationalizes corporate risk management from ex ante informationn problems between managers in a firm and outsiders. More specifically, we focus on the
problemss of (a)symmetric information with respect to the manager's ability (or effort) and the
manager'ss incentives to engage in risk management. If for example the ability (or performance)
off a manager is not directly observable, outsiders have to rely on imperfect (but correlated) signalss like a firm's relative profitability or cash flow. It is then important to distinguish between
twoo cases. The first is where both contracting parties are uninformed (we generally refer to this
ass symmetric but incomplete information). Risk averse managers then have an incentive to generatee noise (and therefore do not hedge) in order to make profits (cash flows) as uninformative
ass possible with respect to managerial ability (e.g. DeMarzo and Duffie, 1995). In the second
case,, the manager has some private information about his ability that the market does not have
(asymmetricc information). Here, the manager's optimal risk management strategy depends on
thee quality of its managers, the distribution of good and bad managers in the market, and the
amountt of noise in profits (Breeden and Viswanathan, 1996; Ljungqvist, 1994; and, Degeorge,
Mosellee and Zeckhauser, 1996). Below we will discuss these two cases in more detail and exploree the implications for risk management.

2.6.22.6.2

Symmetric information: risk management to manipulate the market's learning

Wee first study a manager's incentives to engage in risk management when there is symmetric
informationn (both managers and the labor market share the same information) with respect
too managerial ability. The basic idea developed in this literature is that if the market learns
fromm profits about the manager's ability, it may be in the interests of a manager to use risk
managementt to affect the precision of the signal (DeMarzo and Duffie, 1995).
Thee model
A.ll There are two dates: t — 0,1;
A.3bb Shareholders are risk neutral while managers are risk averse (preferences are represented
byy a Von Neumann Morgenstern utility function);
A.5bb The firm's income Ys is exposed to a random risk factor es in the following way: Yb —
X(a)X(a) + le + Jl, The level of profits is a function of the manager's effort a, the firm's
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exposuree (0) to the exogenous risk factor (e), is normalized to 1 (e is the future spot
price).. We use the superscript U to denote that the income is unhedged;
A.6cc The manager's ability is either high (H) or low (L): a = {H,L}

with probabilities pn

andpL,, respectively (and PH + PL = !)• This (prior) probability distribution is common
knowledge.. The proxy for the risk factor is the exchange rate which can assume three
values:: 7 € {?, e, e} where e < e < ë. The probability of e is TT and the probability of the
otherr two realizations is each 0.5(1 — 7r);63
A.7bb The firm can purchase/sell forward contracts on the risk factor. This changes the hedged
firm'sfirm's income (YH) intoV H — X(a) + ïe+<f)Z, where ƒ is the forward price, <j> € { — 1,0}
iss the number of forward contracts the firm takes, and Z is the payoff of a forward contract
{Z{Z = 7 - ƒ). The expected value of Z at date 0 is zero (E(Z)

= 0);

A.88 Hedging by the firm is costless;
A12aa Managers are in control of the corporate risk management decisions, which are not verifiable. fiable.
AA firm's operating profit at date 1 depends on managerial ability and the outcome of the
randomm risk factor.64 Career opportunities are modelled by a second period wage renegotiation,
wheree there are several firms competing for the manager's services. These firms learn something
aboutt managerial ability from the first period profit Y and other public information arriving in
thee market at that time. Below we restrict the labor market's information set to Y; outsiders
cannott observe hedging, but only observe the firm's realized profits. The manager's renegotiated
wagee at date 1 is determined in a competitive market; such that his wage at date 1 is a function
off expected ability conditioned on all relevant available info in the market, Wy — E\{a \ S),
wheree S represents the information set. Hence, we assume that managers capture all expected
rentss from their ability.
Iff date 1 profits are completely uninformative about the manager's ability the manager's equilibriumm wage offered to him at date 1 would be equal to

WiWi =Ei{a\S)=
63

pHaH

+ (1 -

PHW

Itt is convenient to assume that TT > ^. This condition makes the posterior probability of being a
high-abilityy manager monotonie in Y.
64
Inn DeMarzo and Duffie (1995) the firm's operating profit also depends on project quality and a
randomm production shock. DeMarzo and Duffie (1995) also consider the possibility that managers have
privatee information about the firm's exposure. Hence, in their model 6 is not neccessarily equal to 1 and
iss private information.
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Incomee

Income composition

Posterior Probability
raxrax (high ability)

~Y~x~Y~x

XH+ë
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TABLEE 2.7. Posterior probabilities of observing high (low) ability managers in non-hedging firms given
thee income realization.
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TABLEE 2.8. Posterior probabilities of observing high (low) ability managers in hedging firms given the
incomee realization.
However,, if Y is informative about managerial ability, shareholders will use this information
too update the ex ante probabilities of being a high ability manager (pH) in a Bayesian manner.
Inn particular, the equilibrium wage will then be equal to
Wi(Y)Wi(Y)

= Eiia | Y) = mHaH

+ (1 -

mH)aL

wheree m # is the updated probability of being a high ability manager given the signal Y.
Noww assume that

XHXH

— Xi = ë — € = e. — f

Withh this assumption we will have four possible realizations of V. the noisy information signal
aboutt the ability of the manager. Table 2.7 summarizes the possible outcomes of Y and the
associatedd probability distribution of being of a high (low) ability manager after observing Y.
Managerss in the firm at the initial date have the opportunity to engage in risk management.
Notee that if managers hedge (0 = - 1 ) the realization of Y is fully revealing. If Y2 is realized at
datee 1 the manager can only be of high ability. On the other hand, if Y3 is realized the manager
cann only be of low ability (see Table 2.8.).
Noww we can derive the following proposition with respect to the manager's preferred risk
managementt strategy:
Propositionn 12 Assume that there is incomplete but symmetric information about the ability of
thethe manager. Then, with risk averse managers and the setup as described in the text, managers
preferprefer no hedging over a full hedging policy.
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Proof.. The optimal risk management strategy for the manager should satisfy
supp

E[U{W(Y)

| S]

*€{0,-l} }

wheree W[Y)

is the wage schedule given the optimal risk management strategy chosen by the

managerr 0* and the updated market beliefs based upon the realization of Y.
Withh a full hedging strategy the wage offered is consequently: aH if profits at date 1 equal Y2
andd aL if profits equal Y3. The expected value of this wage schedule for the manager equals
E{W)E{W) = (l-pH)aL+pHaH

(2.23)

Managerss will choose to enter into full hedging if the expected utility of such a wage schedule
exceedss that had the firm not entered into hedging (0 = 0). To establish the wage schedule if the
managerr did not hedge we need the posterior probabilities of being a high (low) ability manager
givenn the various realizations of Y. Table 2.7 provides these posterior probabilities mH and mL.
Withh profits equal to Yi (Y4) the income is fully revealing about the manager's ability; only
firmss with a high (low) ability manager can realize this income, and thus the wage given the
incomee reported is equal to aH (a L ). If the income is Y2 or K3 the manager's ability is not
completelyy revealed.
Usingg these probabilities we can write the expected value of the wage schedule as the following: :
E{W)E{W)

=

PHa„ + {pHaH7r+(l-pH)aL*

[p w 0.5(ll - 7T)aH + (1 - pH)naL]

0.5(1 - TT)] +
+ (1 -

(2.24)

pH)aL

Noww compare these two wage equations (2.23 and 2.24). We see that the manager's wage schedulee under a full hedging schedule is more informative (and thus the manager's wage more sensitive)) to the realization of the firm's income than in the case without hedging. A risk averse
managerr who is uncertain about his own ability therefore prefers not to hedge. His future incomee then is less sensitive to the firm's future income realization. •
Thiss result has been established in a more general framework by DeMarzo and Duffie (1995).
Managerss have an incentive to garble the ability related signal in order to reduce the risk on
theirr second period's wages. 65 The more garbled the signal, the lower is the sensitivity of the
manager'ss wage in equilibrium, with respect to this signal and, as a result, the higher a risk
aversee manager's utility.66 Furthermore, if we allow for speculation we will find that managers
65

Theirr model is structured in such a way that the firm's income not only depends on ability (in addition
too the risk factor and the firm's exposure to this risk factor) but also on some random shock and project
quality.. Hence, in their model the risk factor is one among many different sources of noise.
66
Seee Holmstrom and Ricart i Costa (1986), and Hirshleifer and Chordia (1991) for other examples of
suchh signal jamming behavior.
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mayy even have an incentive to speculate in order to garble the informative value of the signal
further.. These implications are important; managers may prefer not to hedge and this will affect
(reduce)) information production in the market.
Additionall insights
Wee have just described the main insight behind DeMarzo and Duffie (1995). However, the
originall model is much broader. Below we will describe the other relevant insights the work has
too offer.
DeMarzoo and Duffie (1995) model the risk management decision as an information precision
trade-offf Shareholders prefer more precise information because they have the option to continuee or abandon the project in a firm. This option clearly has value. The shareholders prefer
too continue with the project if and only if the expected value of continuing with the project is
equall to or higher than the expected value of the next best alternative. In order to exercise the
option,, shareholders prefer precise information about the expected value of the current project.
Managerss on the other hand prefer to obscure information (along the lines we discussed
above).. Hedging may reduce noise in the profit process and therefore increases the informativenesss of this process. This has two important real effects: "(1) the quality of the information
receivedreceived by shareholders affects the value of their "option " to continue or abandon the investmentment project and (2) the information revealed by profits typically has a nonlinear effect on the

reputation,reputation, and hence the future wages of the current managers " (DeMarzo and Duffie, 1995, p
745).. The more informative the profit is with respect to project quality, the better shareholders
cann decide on their option to continue or abandon the investment project, and thus the more
valuablee is the option. On the other hand, the more informative the firm's profit is with respect
too the ability of the manager, the more sensitive his future wage becomes with respect to this
profit.. This obviously is not beneficial to a risk averse manager.67 Since the manager is the one
thatt makes the hedging decision he may have incentives not to hedge (see Proposition 12).
Thee way risk management affects information production in the market is further determined
byy accounting disclosure. If there is full disclosure of a firm's exposure and a firm's hedging
position,, outsiders can fully disentangle the firm's operating profits from hedging profits. The
profitt process in that case is very informative over the managers' ability (and project quality).
Consequently,, the hedging decision is irrelevant; outsiders receive the same signal irrespective
off the manager's hedging decision.
However,, if we slightly reduce the information set available to the market and assume that
shareholderss do know the number of hedging positions taken by the firm, but do not know
whatt the effect is since they have no information about the payoff of the hedge instrument,
thenn the manager may have an incentive to anti-hedge and thereby garble the information to the
67

Forr a discussion of resolution preferences see Hirshleifer (1993) and Hirshleifer and Chordia (1991).
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market.. Since shareholders cannot disentangle results from corporate risk management (hedging
orr speculating) from operational outcomes of the firm, they can infer less information about the
manager'ss ability and the value of the abandonment option from the firm's income and therefore
theyy will make a wage offer that is less sensitive to this income. Risk averse managers prefer
suchh a contract. (Note that this is the case we established in Proposition 12).
Thee next step is to consider the case where the hedging position is common knowledge but
thee firm's exposure is private information. The result in this case is not completely clear. Since
shareholderss observe the firm's (manager's) hedging position (4>Z), they can disentangle productionn profits from hedging profits. It is shown that hedging is ineffective if it is independent of
(andd hence uninformative about) the risk exposure (9). However, if the hedging position depends
onn the firm's exposure, it becomes informative and serves as a signal which enables outsiders to
improvee their assertion of managerial ability. This may result in a multitude of signalling equilibria.. DeMarzo and Duffie (1995) show that the signalling value of the managers' choice of (p
aboutt the firm's exposure 6 is the only relevant aspect; the managers' only concern in choosingg its hedging policy then is the inference that shareholders make regarding the exposure. A
maximall hedging equilibrium can only exist if it is in the managers' best interest to reveal their
truee level of risk exposure 0 to the market, an unlikely condition. Using some specific distributionall assumptions they evaluate the incentive to misreport. Under certain conditions, managers
preferr to choose hedge ratios that overstate the magnitude of the firm's exposure as a means of
reducingg the risk of their future wage.
Finally,, consider the case where there is no common knowledge with respect to the firm's
riskk exposure or the firm's hedging position. In this case maximal hedging is viable as an equilibriumm hedging strategy. Since shareholders cannot disentangle operating from hedging profits,
managerss can increase their utility by hedging. Hedging then reduces the volatility of the firm's
profitss and hence his wage. The information set described here closely resembles that when
firmsfirms report according to hedge accounting.
Givenn that the manager's hedging decisions crucially depend on the disclosure of the firm's
riskk exposure and hedging decisions, and that shareholders establish the way firms should disclosee information, what then would be the optimal degree of accounting disclosure? DeMarzo
andd Duffie (1995) show that this boils down to a trade-off of two effects; shareholders have an
incentivee to obtain more precise information as this allows them to exercise their option to continuee or abandon the current investment project, and the manager has an incentive to obscure
thee information, since this reduces the risk of his future wage. However, while determining the
optimall disclosure requirement, shareholders should anticipate the manager's actions given a
certainn disclosure requirement. Therefore, shareholders are actually better off by requiring an
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accountingg system in which separate accounts are not made available.68 Although with such an
accountingg system the shareholders receive less precise information about the firm's operating
income,, the managers' risk management decisions under such a scheme are such that in the end
thee information is less disturbed than when the shareholders choose for an accounting system
thatt allows for complete separate accounts, but where managers are able to garble information
byy speculation. 69

2.6.32.6.3

Asymmetric information: risk management and managerial incentives

Inn this subsection we proceed with the setup of the model in the previous subsection but now
assumee that managers have private information about their own ability. What will be the impact
off this assumption on the firm's hedging strategy?
First,, the optimal managerial risk management strategy may become related to ability. For
example,, one may conjecture that good managers like the profit process to be as informative as
possible,, while bad managers may prefer more noise. If hedging increases the informativeness
off the profit process about managerial ability good managers may prefer to hedge while bad
managerss will not (or may even speculate). We verify whether this equilibrium conjecture holds
whenn all agents anticipate this behavior in our simple model. 70
Lett 4>L e {0, —1} be the hedging strategy of the low ability manager and (f>H e {0, - 1 } that
off the high ability manager. If <?>L — 0, the low ability manager does not hedge whereas when
<p<pLL = — 1, the low ability manager fully hedges the firm's exposure. To keep matters simple
wee do not consider mixed strategies (partial hedging strategies). An equilibrium is described
byy a set of hedging strategies {((pH,oL)},

a market belief function that specifies the market's

posteriorr probability that given the observation Y, the manager is of high ability and a firm's
actionn function (which specifies the hedging decisions of the managers). We want to establish
thee equilibrium hedging strategies for the low and high ability managers. Because hedging is
unobservablee the market can condition its posterior beliefs about the ability of the manager only
onn the realized income.

Propositionn 13 If managers have private information about their ability then the pure strategy
NashNash equilibrium risk management strategy is (cpfj, 4>L) — (— 1, 0).
68

Thee authors note the simplicity of their model and stress the need to reinvestigate this issue in more
complexx settings.
69
Thee authors also show that the managers' hedging decisions might affect investment decisions ex
ante.. If a manager can choose between two projects of which one is superior but riskier, and he cannot
effectivelyy hedge this exposure under certain conditions he will choose the suboptimal project.
70
Moree technically, we verify whether {4>H, 4>L) = ( — 1,0) is a perfect Bayesian Nash equilibrium.
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TABLEE 2.9. Posterior probabilities for high (low) ability managers conditional on the hedging strategy
thatt the high ability manager hedges and the low ability managers does not.

Proof.. We have to establish that this hedging strategy maximizes expected utility for both
types,, given the market's learning from profits and that it is the only Nash equilibrium in pure
strategies. .
Tablee 2.9 specifies the posterior probability of being a high (low) ability manager, when the
highh ability manager fully hedges and the low ability manager does not hedge. A s w e can see,
theree is no full separation in this equilibrium. When the income realization is V2 or V 3 , the probabilitiess that it concerns a high ability (or low ability) manager conditional on the conjectured
hedgingg strategies have been given in Table 2.9.
N o ww w e can do the same for the other hedging strategies. Consider the case where both
firmsfirms hedge. Then, the income is fully revealing and we will have a separating equilibrium
(seee Table 2.8). Although this is preferred by the high ability manager, the low ability manager
hass a higher utility if he does not hedge. Hence, for both types of managers h e d g i n g is not a
Nashh equilibrium. Finally w e have to verify whether there is an equilibrium if both types do
nott hedge. If both firms d o not hedge the market's learning is as in Table 2.7. Obviously, now
thee high ability manager can d o better by entering into hedging. Hence, as a result w e find that
theree is only one Nash equilibrium here, where the high ability m a n a g e r fully hedges and the
loww ability manager does not hedge at all (cf)H, 4>L) — ( - 1 , 0 ) .

•

Thiss is the intuition behind the work by Breeden and Viswanathan (1996). They, however, use
aa more complete model w h e r e mixed strategies (partial hedging) are also considered. 7 1 Using
thiss extensive model they find multiple equilibria.
Thee first type of equilibria they find is where the high ability m a n a g e r always hedges, while
thee decision of the low ability manager depends on the differences in ability between good
andd bad managers. For the high ability manager, hedging leads to a more informative learning
processs than not hedging, whatever the low ability manager does. The equilibrium strategy of
thee low ability manager depends on the differences in ability. When there are small differences
711

Moreover, the mapping of ability in firm performance is stochastic. In our simple model this is fixed.
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inn ability low ability managers also hedge.72 The learning process from reported income in this
casee is not very informative (though more informative than when both types do not hedge).
Whenn the difference in abilities is high the low ability manager will not hedge and gamble on
aa lucky draw of the exchange rate so that in the end his firm is indistinguishable from a good
firm.firm. Between these two extremes, the low ability manager randomizes between hedging and
nott hedging (hedge ratio is between 0 and 1).
AA second class of equilibria exists for specific parameters of change probabilities in exchange
ratess and the prior probability of being a manager of high ability. These equilibria occur where
thee risk factor creates much noise and where the difference in abilities is large. In these equilibriaa the low ability managers never hedge while the high ability managers randomize between
hedgingg and not hedging.
Finally,, a third (less intuitive) set of equilibria is derived. In that equilibrium high ability
managerss do not hedge while lower ability managers randomize. This is the case where the
amountt of noise is high but where the prior probability of being a high ability manager is low.
Inn this setting the market makes strong inferences from extreme outcomes. Hence, the good
managerr gains more from being in the highest state. The lower ability manager randomizes to
becomee indistinguishable from good firms with unfavorable outcomes. 73
Breedenn and Viswanathan (1996) subsequently study the problem when risk management
(hedging)) is costly. In turn, they consider the case where managers not only care about their
reputationn but also hold equity. For levered firms the value of equity can be considered as the
valuee of a call option on the firm's assets with the firm's face value of debt as the exercise price.
Thee value of equity depends on the riskiness of the firm's activities. Reducing risk leads to a
wealthh transfer from shareholders to debtholders and reduces the value of the manager's equity
(seee also Proposition 6). 74 The cost of hedging - lower value of equity - is higher for low ability
thann for high ability managers. If this effect is considered, it is shown that high ability managers
willl not hedge when there are low differences in ability. Only when the difference in ability
increases,, are there equilibria where high ability managers hedge. Low ability managers do not
hedgee for low differences in ability. However, as the difference in ability increases low ability
managerss do hedge and finally for high enough differences in ability they do not hedge. As the
costt of hedging increases, the intermediate region where the low ability manager hedges, disap722

Although the profit process is not very informative here, low ability managers obscure a poor ability
signall by hedging low realizations of profits that would screen them out as low ability managers.
73

Thee authors regard this latter class of equilibria as unreasonable. Standard refinements fail to reject
thesee equilibria. When taking costs into consideration these strategies are inconsistent with an equilibrium. .
74
Breedenn and Viswanathan (1996) consider the case for savings and loans and for banks. These firms
havee access to deposit insurance. Hedging reduces its value and is thus an additional cost to shareholders.
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pears.. In general, the authors argue that the equilibria entail greater separation when managers
holdd equity.
Extensions s

AA first extension of this framework is to expand the strategy set with corporate speculation.75
Degeorge,, Moselle and Zeckhauser (1996) consider a continuum of hedging and speculating
strategies.. Although Degeorge, Moselle and Zeckhauser (1996) assume risk management to be
costly,, they do not consider the relation between costs and managerial ability (as in Breeden and
Viswanathan,, 1996) but simply assume that the hedging or gambling costs are monotonically
increasingg with the amount of risk management.76 They first assume that both the choice of risk
iss observable (here it serves as a signal) and that the firm's current earnings also reveal additionall information. Since managers manipulate the distribution of earnings, the resulting model
containss both signalling by means of risk choice as well as signal jamming through profit reporting.. With respect to the signalling part, it is assumed that there are no exogenous differences
inn costs which typically drive standard signalling models. 77 An endogenous reputation differencee emerges between the two types: "That is, the good type has less to gain by deviating from
thethe mean maximizing variance choice than the bad type, as his ability will be at least partly
revealedrevealed through his performance."
Inn the second part it is assumed that the choice of risk is unobservable (as in DeMarzo and
Duffle,, 1995; Breeden and Visvanathan, 1996; and Ljungqvist, 1994). The model then is a
standardd signal jamming model as in Breeden et al. (1996), although much more complicated
becausee the strategy space is larger. Analysis of equilibria appear to be intractable and the
755

Ljungqvist (1994) first studied the issue of corporate speculating on these grounds. The paper argues
thatt there is such an incentive when managers have private information about firm value and seek to
increasee the stock price on behalf of the shareholders. In the model profits serve as a signal of firm
value.. A manager knowing the true value (e.g. low productivity) may have incentives to gamble in order
too mimic a high output firm by reporting a high profit. When the mapping of profits in share prices
iss nonconcave corporate speculation is an equilibrium strategy because it distorts profits and hence,
manipulatess stock prices. In equilibrium share prices adjust to reflect the ongoing speculation, but a
remainingg effect of such corporate speculation is that profits and therefore share prices become less
informativee about firms' true worth. The idea in the paper is that costless speculation creates noise in
thee profit process which creates an informational externality by making share prices less informative.
Optimall speculation strategy depends on the shape of the mapping which is in turn affected by those
decisionss on speculation.
76
Notee that Ljungqvist (1994) assumes that risk management (gambling) is costless.
77
Breedenn and Visvanathan show that there is some endogeneous cost of hedging for the equity holders.. Along this line of argument, equityholders even gain from speculating. It may be interesting to add
thesee additional costs in the analysis. Especially, since these costs/gains are ability related.
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authorss use numerical methods to gain additional insights. Four effects are determined. For the
goodd firm the effects of lowering the variance are:
•• a reduction in earnings (because risk management is costly);
•• a shift in the profit distribution of the good firm to the left (due to costly risk management)
off the bad firm. (This hurts the good firm's posterior expectation);
•• a diminishing of the overlap of the left tail with the bad firm's distribution;
•• for very unlikely events, hedging will bolster the good firm's posterior expectation.
Anotherr interesting extension to this literature is an expansion of the information set. In
Breedenn and Visvanathan (1996) the information set of the market is restricted to the firms'
reportedd profits. Expanding this information set for example with the total disclosed value of
totall derivative position is likely to affect the equilibrium actions. DeMarzo and Duffie (1995)
havee shown the importance of disclosure in case both the manager and the market are uncertain
withh respect to the ability of the manager. For example, if we extend the market's information
partitionn with the firm's hedging decisions, we find the trivial case where hedging no longer has
aa signal jamming effect and managers have no incentive for hedging, not even when they have
privatee information over their ability. Intermediate cases, e.g. the case where the firm reports
thee market value of its hedging instruments, may be worthwhile studying. If the firm's hedging
choicee is observable we have a standard signaling model (see e.g. Cho and Kxeps, 1987) with
ann extra stage in which the profits are reported.78
Empiricall predictions
Althoughh the empirical predictions of the analysis in the previous subsection are not completely
clearr - they depend on the proportion of good and bad firms (in equilibrium) and the difference
inn ability between (high and low ability) managers - Breeden and Viswanathan (1996) suggest
thatt firms that hedge will have both a lower volatility in earnings and a higher level of earnings
(seee Table 2.10). Degeorge, Moselle and Zeckhauser (1996) also suggest that there is a positivee relationship between earnings variability and average firm performance. 79 The amount of
informationn asymmetry, however, is relevant. The larger the information asymmetry, the more
importantt the corporate use of derivatives may be (although the direction of use, hedging or
speculation,, is unclear).
78

Thiss extended signalling model has been used in Degeorge, Moselle and Zeckhauser {1996)
Degeorgee et al. (1996) also test if there is a negative relationship between performance and variability,, on a set of 425 firms in the Standard and Poor's index. They find empirical support for their
hypothesiss in 25 out of 28 industries in the sample.
79

2.77 Concluding remarks
Sourcee
Manipulatee information

83

Prediction
Firms that hedge will have higher earnings and lower volatility
Higherr differences in ability make hedging more likely
Highh abilityfirms(with large hedging costs) hedge

TABLEE 2.10. Strategically manipulating information as a managerial rationalization of corporate risk
management t
AA second prediction is related to the difference in managerial ability. If this difference is high,
andd if hedging is costly, it is more likely that we will observe hedging. One potential way to
testt this hypothesis is using age as a proxy. You expect for younger managers higher differences
thann for older managers. Hence, younger managers are more likely to hedge.
Finally,, a third prediction is that we expect that firms that hedge are of considerable higher
valuee than those that do not when the costs of hedging are high (e.g. if managers have stock
optionss that are at the money).
2.6.42.6.4 Concluding remarks and empirical predictions
Inn this section we focused on managerial rationalizations of risk management as a result of
exx ante information problems between managers and the firm. If the market cannot observe
thee quality of the managers the managers may want to use risk management to strategically
manipulatee the informativeness of earnings for reasons of risk aversion or from the impact on
theirr reputation in the labor market.
Thiss holds both for cases with symmetric and asymmetric information about the ability of
corporatee managers. We have shown that the equilibrium risk management strategies depend on
disclosuree of risk management, differences in ability of managers in the market, and the costs
off risk management. Although the analysis does not provide us with straightforward answers,
itt clearly shows the importance of taking into account managerial incentives to engage in risk
managementt when analyzing risk management and decision making.

2.77

Concluding remarks

Inn this chapter we developed a framework that integrates the existing theories of corporate risk
management.. We identified four major driving forces behind corporate risk management: (i)
taxes,, (ii) bankruptcy costs, (Hi) investment distortions due to contracting problems between
firmsfirms and financiers, and (iv) managerialism due to imperfect contracting between the manager
andd shareholders. Figure 2.4 summarizes the main insights developed in this chapter. In the next
chapterr we will discuss the empirical literature that has tested the (predictions of these) theories.
Wee conclude this chapter with some observations.
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Typee of
Analysis s
Neoclassical l
Analysis s
Information n
Economics s

Benefitss (costs) of corporate risk
management t
Reducess taxes
Reducess expected costs of financial
distress s

Underlyingg Source

Drivingg force

Nonn linear tax scheme
Bankruptcyy costs

Taxes s
Bankruptcyy costs

Asymmetric c
information: :
-- between share- and
debtholderss post
contracting contracting

Investment t
distortions s
Underinvestment t Reducess agency costs of debt financing/
allowss more debtfinancing

Asset t
substitution n

Underinvestment t
-- between share- and
debtholderss or new and
oldd shareholders prior
toto contracting
Managerialism m
Asymmetric c
informationn between
managerss and firm's
shareholders: :
postpost contracting
Managerial l
compensation n
contract t

-- prior to contracting

(Loww cost instrument for shareholders
too increase risk in order to exploit
option) )

Allowss firms to execute strategic plan
andd lower financing costs

(Allowss managers to increase the
expectedd utility of the management
compensationn contract)

Overinvestment t

Reducess agency costs of managerial
discretionn by allowing more precision
inn the amounts of financing in the hands
off the manager

Overinvestment t

(Enabless the manager to bypass (the
monitoringg function of) the financial
marketss and select projects with (large)
privatee benefits)

Strategically y
manipulate e
information n

(Enabless risk averse managers to reduce
thee informativeness of ability related
signalss and thus the sensitivity of the
managementt compensation contract.)
Allowss (high ability) managers to
increasee the informativeness of
corporatee cash flows about ability

FIGUREE 2.4. A theoretical framework of rationalizations of corporate risk management
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First,, the literature rationalizing corporate risk management lacks a comprehensive uniform
framework.. A wide variety of models is needed to describe the literature that rationalizes corporatee risk management. The literature consists of many partial (possible) rationalizations which
havee not been integrated in an overall framework.80
Capitall structure, managerial incentives, investment opportunities and risk management decisionss clearly interact with each other. Moreover, the interactions are complex. Most papers
focuss on one of the driving forces or model optimal risk management as a trade-off of two opposingg effects. The literature in this sense is still at a premature stage where we focus on one or
twoo rationales at a time. In the end, we can only fully understand (and explain) these decisions
iff we take them all into account. This however requires a unifying framework.81 The lack of a
uniformm framework in corporate finance hampers the analysis of such interactions. This is not
specificc for corporate risk management but is typical for the corporate finance literature as a
whole. 82 2
AA second observation is that despite the fact that most of the literature presented in this
chapterr focuses on the use of derivatives in risk management, the rationales also apply to all
otherr forms of corporate risk management such as the purchase of insurance, diversification of
operatingg activities (for example via conglomerate mergers), geographical diversification, and
otherr ways of reducing cash flow volatility or accounting earnings volatility.83 An interesting
questionn is when and why firms prefer one alternative of corporate financial risk management
overr the other. Obviously, exposure is an important determinant. But to manage currency risk
forr example, firms can use both operational hedging (e.g. the choice of production location) as
welll as financial hedging. The theoretical literature to date on this matter is still very limited, but
suggestss that firms should use operational hedging for exposures that are longer term and more
80

Somee noteworthy exceptions are Leland (1998) and Ross (1998). These contributions integrate severall rationales for both capital structure and risk management in a unifying framework. See Section 2.3.4
forr a discussion.
8,
Froott (1995) develops a perspective on the interaction between risk management, investment decisionss and capital structure decisions in a world with both ex ante and ex post incentive problems. Froot
arguess that if a firm only faces marketable risk, it could completely solve the incentive problems with a
welll structured risk management program. However, if the firm (also) faces non-marketable risks, it will
alsoo need to adjust its investment strategy and capital structure to optimally deal with such problems.
Froott ignores managerial incentives to a large extent.
82
Notee that this can be important for a relatively new field of research; it provides researchers with
manyy degrees of freedom.
833
With respect to rationales for firms to purchase insurance, Mayers and Smith (1982, 1987) developed
somee that are closely related to those discussed in this chapter. In addition, a more specific rationalizationn for the corporate purchase of insurance is that it may bring real services related to risks like loss
preventionn and claims handling.
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uncertainn and financial hedging for more certain short-term exposures. The current literature
however,, does not address questions about the relative optimality of derivatives in achieving
suchh objectives. We expect future research to focus more on these issues.
Thee third observation is with respect to the focus of firms in financial risk management. The
rationaless developed in the theoretical literature have directly implications for the way firms
shouldd engage in risk management. Generally, to reduce the costs of financial distress (and the
associatedd investment distortion, the firms should hedge downside risk (cash flow risk). To reducee taxes, the firm should hedge volatility in (annual) taxable income. Managerial reasons may
inducee firms to hedge volatility in cash flows, accounting income or firm value. The literature
thereforee already provides some important lessons with respect to the focus on corporate risk
management.. With respect to the optimal maturity of the risk management strategy, the theoreticall literature however gives considerably less guidance. Most theories consider a single (or
two)) period model. We think that the intertemporal aspects of risk management deserve more
attention. .
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3.11

Introduction

Inn Chapter 2 we developed a theoretical framework that integrated existing theoretical work on
rationalizationss of corporate risk management. We identified four driving forces: (i) taxes, (ii)
bankruptcyy costs, (Hi) investment distortions due to contracting problems between firms and
financiersfinanciers and (iv) managerialism due to imperfect contracting. We also established empirical
predictionss from these theoretical rationalizations. This chapter surveys the empirical evidence
withh respect to these theories of corporate risk management.'
AA review of the empirical research is important for various reasons. First, it enables us to
establishh the validity of theories of corporate risk management. Second, it allows us to identify
gapss in the empirical literature. Third, it may raise new issues not well understood or addressed
byy the current theoretical literature.
Untill recently empirical research concerning the rationalizations of corporate risk managementt has been relatively scarce. An important reason for this is that data about the corporate
usee of derivatives have not been readily available. Corporations (are required to) disclose only
minimall - if any - details on their risk management activities in their financial statements. For
example,, US firms have only been required to disclose the notional value of the derivatives
portfolioo in the footnotes of their annual reports since 1994. And even if firms disclose this information,, it is hard to determine whether the derivatives are being used for hedging or for more
speculativee purposes. Although, guidelines with respect to the disclosure of derivatives have be11

Again, we will primarily focus concerning empirical research on corporate hedging (use of derivatives).. In Section 3.7 we will also discuss some empirical evidence on (the interaction with) other forms
off corporate risk management.
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comee more strict, they still are not very informative about the degree of risk management in a
particularr firm.2
Ann alternative way to obtain information about the corporate use of derivatives is via surveys
(oftenn combined with financial statement data). This type of data is also not easy to obtain; it
iss relatively time consuming and has methodological drawbacks of its own. For example, one
mayy expect that firms using derivatives for speculating purposes are less likely to respond to a
survey,, which may cause significant selection bias.
Thee setup of this chapter is as follows. In Section 3.2, we briefly describe some important
commonn characteristics of the various studies that are focused on in this chapter. In subsequent
sectionss we will discuss the empirical research related to each of the driving forces identified in
Chapterr 2. Section 3.3 and 3.4 concentrate on taxes and expected bankruptcy costs respectively.
Inn Section 3.5 the emphasis is on investment distortions due to financial contracting problems.
Sectionn 3.6 focuses on the empirical evidence with respect to managerial motives for corporate
riskk management. Section 3.7 discusses other related research (among other things, it addresses
whetherr financial risk management and other forms of risk management are substitutes or complementss and to what extent risk management contributes to firm value). Section 3.8 summarizes
andd concludes.

3.22

Characteristics and approaches of empirical studies in corporate risk
management t

Tablee 3.1 summarizes some sample characteristics of recent empirical studies. We choose to
concentratee primarily on empirical research in the US from the 1990's. The reason for this is
twofold.. The first is because most of the theories on corporate risk management date back to
thiss period. 3 Second, tests could become more specific due to improved disclosure of derivativess usage in corporate annual accounts over this period in the US. As a result, most research
thereforee still focuses on large US (Fortune 500 or S&P 500) non-financial firms.4
2

Disclosuree in other countries is generally even less informative. It therefore does not come as a

surprisee that most of the empirical work uses US data.
3
Earlierr studies that have looked at this issue include Block and Gallagher (1986) and Wald and
Pringlee (1989). These studies focus on the corporate use of a single financial instrument.
4
Berkmann and Bradburry (1996) consider listed firms in New Zealand where there is considerable
disclosuree about derivatives usage. Howton and Perfect (1998a) not only consider a sample of large firms
fromm the S&P 500 but also a sample of smaller firms. In the discussion that follows, we will first only
referr to the results of the large firms. Later, we will also comment on their results with respect to the
smallerr firms.
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Thee general method employed in the empirical studies is to develop a set of firm-specific
proxiess that discriminate between theories and test whether there are significant differences in
thesee proxies between derivative users and non-users. After these univariate tests, a multivariate
testt follows that combines the proxies in one regression equation (often a logit or tobit analysis).
Inn the early studies, the dependent variable in such a multivariate test was a binary variable
thatt discriminated between derivatives users and non-users.5 These studies test whether firmspecificc proxies can explain if a firm hedges. Later studies benefit from improved disclosure or
gatherr this information via a survey, and use a continuous dependent variable, namely the (net)
notionall or fair value of the derivatives position (often scaled by size).6 In general, these studies
jointlyy test variables that can explain both the decision to hedge and the decision on how much
too hedge. Some recent studies separated these two hypotheses further. For example, Allayanis
andd Ofek (1998), Haushalter (2000) and Graham and Rogers (1999) perform a binomial probit
analysiss first to identify those independent variables that determine the hedge decision and then
doo a conditional regression (for those firms that use derivatives) to test for the variables that
determinee the amount of hedging.
Thee primary data source in most studies for both the dependent and the independent variables
iss information from financial statements. With respect to the dependent variable, some studies
usee a survey with questions about risk management practices and link these answers to financial
statementt data (Nance, Smith and Smithson, 1993; and Haushalter, 2000).
Somee papers choose to concentrate on one or two groups of derivatives (e.g. currency and
interestt rate derivatives). Other studies take the whole spectrum of derivatives into account (see
lastt column in Table 3.1). Most theories of corporate risk management do not explicitly refer to
5

Franciss et al. (1993), Nance et al. (1993), Mian (1996) and Geczy et al. (1997) use such a binary dependentt variable in multivariate (logit) analysis. Dolde (1995) uses three different definitions of hedging
too indicate hedging versus non-hedging firms, but also uses a binary variable in his regressions.
6
Thesee studies generally use tobit analysis. Tufano (1996) uses equity analysts' reports on hedgingg practices in the gold mining industry combined with financial statements as data sources. Both Tufanoo (1996) and Haushalter (2000) work with a continuous variable that measures how much a firm
hass hedged. Tufano (1996) calculates how much of its exposure each firm has hedged over time (using
equityy analyst's reports) and uses this figure as the dependent variable in the regression when testing
specificc theories of corporate hedging. Haushalter (2000) gathered this information through a survey; he
askedd firms to indicate the proportion of their production that was being hedged. Berkman et al. (1996)
andd Howton and Perfect (1998a) benefit from improved disclosure over the years; and use the notional
value,, while Gay and Nam (1998) also use the fair value of the derivatives portfolio. Finally, Graham
andd Rogers (1999) use the net notional value of the derivatives portfolio as reported in the footnotes of
thee annual accounts, as dependent variable in the multivariate analyses. In general, it appears that the fair
valuee of derivatives portfolios is not explained as well as the notional value of the derivatives portfolios.
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Authors s

Samplee & primary source

Grahamm et al (1999)

3,232 firms, 1995, Edgar database

Type e
currencyy &
interestt rate

Gayy et al. (1998)

486 firms, 1996, Swaps Monitor/Compustat

all l

Howtonn etal. (1998a)

451 Fortune/S&P500 firms, 1994, Compustat

currencyy &

Haushalterr (2000)

100 Oil/gas firms, 1992-94, survey

oill & gas

interestt rate
Allayaniss etal. (1998)

323 (401) S&P 500 firms, 1991(92), annual reports currency y

Geczyy etal. (1997)

372 Fortune 500 firms, 1991, annual reports/1 OK

currency y

Tufano(1996))

48 Gold Mining firms, 1990-93, analysts' reports

gold d

Berkmann et al. (1996)

116 New Zealand listed firms, 1994, annual reports all l

Miann (1996)

3,022 firms, 1992, annual reports/Compustat

currencyy &
interestt rate

Doldee (1995)

2444 Fortune 500 firms, 1992/93, survey/Compustat all l

Nancee etal. (1993)

1699 Fortune 500/S&P 500 firms, 1986,

Franciss etal. (1993)

survey/Compustat. .

all l

4344 firms, 1983-87, NAARS/Compustat

all l

TABLEE 3.1. Empirical tests of corporate hedging theories

thee management of one type of price risk. We therefore choose to report the results for the total
group. 7 7
Thee approach taken in most studies is to test whether firms that are predicted (theoretically)
too engage in risk management actually do so. We will refer to this as the ex ante approach. Some
paperss alternatively focus on the predicted impact of risk management. We refer to this as the
exx post approach. An example may clarify the difference in these two approaches. According to
thee tax hypothesis of hedging, firms with more convex tax schedules benefit more from hedging.
Ann ex ante empirical test would be to verify in a cross section whether firms with more convex
taxx schemes hedge more often (on average) than those that do not have such a tax scheme.
Firmss only engage in managing price risks if they have some exposure. Ideally, therefore, one should
correctt for the amount of exposure a firm is subject to. Some studies include proxies for exposure (for
example,, Allayanis and Ofek, 1998 and Dolde, 1995). Other papers (e.g. Geczy, Minton and Schrand,
19977 and Graham and Rogers, 1999) focus only on firms that at least have some ex ante exposure or
doo not take the firm's exposure into account. Besides a firm's exposure, the effectiveness of the use of
derivativess is important. For example, Haushalter (2000) shows that basis risk is an important determinant
off corporate use of derivatives in the oil and gas industry; that is, the larger the basis risk, the less firms
tendd to hedge. This basis risk, however, is often hard to measure and therefore generally not included in
otherr studies.

3.33 Taxes
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However,, one may also test whether on average taxes are lower (and less variable) for firms that
hedgee compared to those that do not hedge. These research approaches are complementary in
establishingg the importance of certain rationales of corporate risk management. However, most
researchh in this area has been of the ex ante type.
Inn the following sections we discuss the empirical corporate risk management studies in more
depth.. In each of the following sections we will discuss the empirical evidence on one specific
rationalee for corporate risk management at a time. In our discussion below we discuss the significancee of proxies used in the various multivariate analyses of the studies. It is important to
stresss that the setup of these studies is not always the same. Since the significance of one variablee may depend on what other variables have been put in the regression analysis, we must be
carefull in our interpretation of a significant variable.

3.33 Taxes
Inn Chapter 2, we derived that corporate risk management may drive down a firm's expected
corporatee tax bill if taxes are a non-linear function of the pre-tax income (see Proposition 2 and
thee associated predictions in Table 2.1). The more progressive the tax schedule that the firm is
subjectt to, the larger the benefits of corporate hedging. The tax hypothesis has been tested in
almostt all studies incorporated in Table 3.1. Different approaches can be distinguished to qualify
a firm'sa firm's tax function as convex. First, the availability of tax loss carry forwards and investment
taxx credits generates some progressivity. Some studies therefore take the value of these tax
creditss as a proxy for convexity.8 Other studies use a dummy that indicates the presence of
suchh tax credits. The evidence with respect to these proxies generally does not support the tax
hypothesiss of corporate risk management. Only Dolde (1995) and Berkman et al. (1996) find
somee weak evidence for a significant tax loss carry forward dummy. Investment tax credits
appearr to be unrelated to the corporate use of derivatives. Graham and Rogers (1999) even find
aa significant negative relationship between the presence of tax loss carry forwards (scaled by
assets)) and the amount of corporate risk management for a sample of firms that use interest rate
derivatives. .
Notee that the presence of tax loss carry forwards induces firms to hedge only if they expect
too be profitable in the near future. Otherwise, they may be better off not hedging in order to
increasee the probability of being profitable in the future and/or benefit from the existing tax loss
Sometimess scaled byfirmvalue to control for their size.
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Proxyy

Predicted

Significance

Source

sign n
Progressivee region dummy

++

yes s

Howton n

Progressivee region dummy

++

yes s

Nance e

Progressivee region dummy

++

no o

Mian n

Averagee tax rate

--

yes, ,weakly y

Francis s

Foreignn tax credit dummy

++

yes s

Mian n

Investmentt tax credit dummy

++

no o

Mian n

Investmentt tax credit dummy

++

no o

Allyanis s

Taxx loss carry forward dummy + +

no o

Allyanis s

Taxx loss carry forward/value

++

no o

Geczy y

Taxx loss carry forward/value

++

no o

Gay y

Taxx loss carry forward/value + +
Taxx loss carry forward dummy + +

no o

Tufano o

yes weakly
s
y

Dolde e

++

no o

Nance e

Taxx loss carry forward dummy + +

no o

Howton n

Taxx loss carry forward dummy + +

yes s

Berkman n

Taxx loss carry forward

Taxx loss carry forward/assets

++

Taxx convexity

++

yes sbutt (-) for IR, rest no Graham m
Graham m
no o

Taxx convexity

++

no o

Haushalt t

TABLEE 3.2. Taxes as rationale for corporate risk management
carryy forwards. Moreover, tax loss carry forwards may simply proxy for poor performance.9
Thuss one should be careful with the interpretation of this proxy.
AA second approach is to consider the first part of the firm's pre-taxable income ($0 - S100K).
Incomee in this bracket is subject to a progressive tax scheme in the US. Some papers (e.g.
Nancee et al., 1993, and Mian 1996) therefore define a dummy that takes the value I if the firm's
expectedd income is in the progressive region10 and 0 otherwise. The evidence with respect to
thiss dummy is mixed; Nance et al. (1993) find evidence that confirms the tax hypothesis of
corporatee risk management, while Mian (1996) does not. Moreover, the interpretation of this
dummyy is not without bias; relatively smaller firms will have an expected income in this region
andd thus the dummy may also represent a size effect.
9

Firmss accumulate carry forwards if they make losses over the years. Firms that operated poorly
thereforee have large carry forwards. If past figures tell something about the future, then tax loss carry
forwardss may proxy for (future) poor performance.
10
Moree specifically, they estimate whether the firm's income is expected to fall within this region with
somee minimum probability based on the historical earnings distribution of that firm.
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AA third and probably best way to test for convexity is an approach originally developed by
Grahamm and Smith (1999). They have simulated the US corporate tax scheme using 80,000
firm-yearfirm-year observations from COMPUSTAT taking all specific tax rules, tax carry forwards and
taxx credits into account in order to determine the specific form of this tax scheme. For approximatelyy 50% of the firms in their sample they found a convex tax scheme (thus implying firms
mayy have tax incentives to hedge). Graham and Smith (1999) estimate the average tax savings
off a 5% reduction in volatility of taxable income at about 5.4%. Of all firms facing a convex tax
scheme,, about 25% can achieve material tax savings via hedging. The distribution, however, is
heavilyy skewed. The highest percentile of firms can even achieve a reduction in the expected
taxx bill over 40% with a 5% reduction in volatility. Graham and Smith (1999, p. 3) further show
thatt firms "....are most likely to face convex tax functions when (1) their expected taxable incomescomes are near the kink in the statutory tax schedule (that is taxable income near zero), (2) their
incomesincomes are volatile, and (3) their incomes exhibit negative serial correlation (hence the firm
isis more likely to shift between profits and losses)". Investment tax credits appear to have only
aa modest impact on the convexity of the tax scheme. The paper by Graham and Smith (1999)
iss important since it provides some estimate about the potential impact of the tax rationale on
corporatee risk management. It appears that for a subgroup of firms taxes may very well be a
validd reason for firms to engage in risk management.
Grahamm and Rogers (1999) subsequently have used this simulation approach to test for the
importancee of tax scheme convexity as a rationale for risk management. They found that on
average,, a 5% reduction in the volatility of revenues leads to a modest contribution of firm
valuee of only 0.153% (discounted value of expected tax benefits/market value).11 Applying
thee Graham and Smith (1999) approach as a proxy for convexity, Graham and Rogers (1999)
doo not find any support for the tax hypothesis in cross section multiple regression analysis.12
Haushalterr (2000) also uses this approach but fails to find a significant relationship between
eitherr this variable and the decision to hedge or the amount of hedging. The results of these two
latterr studies are important since they use the most specific proxy to test whether a convex tax
schemee induces firms to hedge.
Finally,, Francis et al. (1993) find that the average tax bill is lower for hedgers versus nonhedgers.. This ex post result may offer some support for the tax rationale. On the other hand, this
studyy does not explicitly test the convexity argument as proposed by Smith and Stulz (1985).
Thee findings may also be due to the benefits of more debt financing (see Section 3.5). Therefore,
wee don't see this result as explicit support for the tax hypothesis.
11

'The paper argues that the major tax benefit lies in the increased debt capacity. We will discuss this
inn Section 3.5.
l2
Moree specifically, convexity is measured by the difference of the expected tax liability with full
volatilityy and a 5% reduction in cash flows using a simulation approach for each firm.
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Conclusion Conclusion
Thee evidence indicates that, although for some firms the expected tax benefits arising from
corporatee risk management may be quite substantial, they do not seem to be a major driving
forcee behind corporate risk management in a cross section of firms. Neither the decision to
hedgee nor the amount of risk management seem to be related to the convexity of the tax scheme
inn a multivariate analysis of a cross section of firms.13 ' 4

3.44

Bankruptcy costs

Thee second rationale for corporate hedging discussed in Chapter 2 was related to expected
bankruptcyy costs; firms facing high expected costs of financial distress benefit most from corporatee hedging. In Chapter 2 we argued that firms financed with risky debt can reduce their
expectedd bankruptcy costs by making debt as riskless as possible (see Proposition 3, and Table
2.11 for the general empirical predictions).15
AA variety of proxies have been used to test this hypothesis. Table 3.3 summarizes the proxies
andd empirical evidence. The first proxy for financial distress is the debt ratio. The higher the
debtt ratio, the larger the probability of financial distress, and therefore the larger are the potential
benefitss of hedging. 16 Most studies find a positive significant relationship between the debt ratio
andd the extent to which firms use derivatives. Tests that use a binary variable (users or nonusers)) as the dependent variable, however, often do not find a significant relationship with the
debtt ratio.' 7 Firms that hedge therefore do not have a higher debt ratio compared to firms that do
nott hedge. Tests on the other hand that use a continuous variable that measures the amount of
hedging,, e.g. the notional value of derivatives holdings, find a positive relationship with the debt
ratio.. Haushalter (2000) explains this by showing that, although the likelihood that firms1 use
derivativess is not positively related with leverage, the amount of hedging is positively related
withh leverage.
133

A possible explanation for this result is that most research focuses primarily on relatively large firms.
Notee also that the other side of the coin, firms with concave tax functions will speculate, has not
beenn tested. This is not a major concern, since Graham and Smith (1999) have established that convex
taxx schemes - at least in the US - are far more important.
15
Thee literature also predicts that firms commit to a hedging strategy over the life of the debt contract.. Geczy et al. (1997) show that at least four firms induced such restrictions in their loan covenants.
However,, these were all related to the use of interest rate derivatives.
,6
Thee link however may be more complex as firms with larger expected bankruptcy costs will also
tendd to choose lower debt ratios.
,7
Forr example, Nance et al. (1993), Mian (1996) and Geczy et al. (1997).
l4
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Proxy y

Debt/value e

Predictedd sign Significant t
Source e
++
No o
Nance e
++
yess some weak Dolde e
++
no o
Mian n
++
yes s
Berkman n

Debt/value e

--

Debt/value e
Debt/value e
Debt/value e

(longg term) debt/value + +
++
Debt/value e

no o

Allyanis s

no o

Geczy y

yess weak

Tufano o

Debt/value e

++

yes s

Haushalter r

Debt/value e

++

yes s

Gay y

Debt/value e

++

yes s

Howton n

Debt/value e

++

yes s

Graham m

no o

Nance e

Interestt coverageratio o
Interestt coverageratio o

no o

Berkman n

Interestt coverageratio o _ _
Interestt coverageratio o --

no o

Geczy y

no o

Gay y

ZZ score

no o

Francis s

ROA A

-----

yes s

Graham m

Debt*(M/B) )

++

weak kyes s

Graham m

Creditt rating
Creditt risk spread

no o

Dolde e

no o

Dolde e

TABLEE 3.3. Expected bankruptcy costs as rationale for corporate risk management

AA second proxy for financial distress is the interest coverage ratio. The smaller the interest
coveragee ratio, the worse the firm's financial condition, and higher are the potential benefits of
hedging.. Nance et al. (1993) and Geczy et al. (1997) however, do not find a significant relationshipp between the interest coverage ratio and the likelihood of risk management. Francis et al.
(1993)) uses Altman's Z-score as a measure for the likelihood of financial distress. This proxy
however,, also does not significantly discriminate between derivatives users and non-users.18 Alternativee measures for financial distress that have been used are the firm's credit rating, credit
spreadd and return on assets. Changes in a firm's credit rating and the firm's credit spread have
noo relation with hedging (Dolde, 1995). The return on assets however appeared to be negatively
relatedd to both the extent and the amount of risk management in a firm (Graham and Rogers.
1999). .
l8

Franciss et al. (1993) also test this ex post; iffirmsuse derivatives one would expect that the Z-score
reducess after one year. They, however, do notfindsupport for this hypothesis.
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Thee approach taken by Dolde (1995) merits further discussion. Using linear regression analysis,, Dolde tests to what extent primitive risk, leverage, and some interaction variables can
explainn the costs of financial distress. He finds that leverage increases these costs significantly,
whenn controlled for primitive risks. Dolde furthermore finds a negative relationship for the
interactionn between hedging and amount of leverage (hedging*leverage), suggesting that hedgingg mitigates the negative effect of debt on the financial distress costs. However, this result is
statisticallyy insignificant. Firms exposed to price risks generally also carry less debt.19 If one
howeverr controls for risk, then it is found that firms with higher levels of debt also are more
oftenn derivative users.
Finally,, note that the financial distress hypothesis also includes the opportunity of losing
taxx deductions. In the previous section we presented some evidence that is inconsistent with
thiss claim; the availability of investment tax credits and/or tax loss carry forwards was not
significantlyy related to the use of derivatives. This lack of a strong relationship suggests that
firmss do not hedge to protect their existing tax shields.
Conclusions Conclusions

Wee conclude from this evidence that firms with more debt indeed use more derivatives. However,, the evidence with respect to the debt ratio is hard to interpret. Both the firm's debt ratio
andd the firm's risk management decision seem to be driven by the same forces. As a result, we
shouldd be cautious to interpret the positive relation between debt and (the likelihood) of risk
managementt as evidence in favor of the bankruptcy costs theory. The positive relation between
thee use of debt and risk management is also predicted under alternative theories. Furthermore,
firmsfirms may not only use derivatives to reduce the costs offinancialdistress, but the causality may
alsoo work the other way around;firmsthat hedge more frequently may do this to increase their
debtt capacity. These alternative explanations will be discussed in the two following sections.
Withh respect to the other proxies, we only find mixed support for the financial distress theory of
corporatee risk management.

3.55

Investment distortions due to contracting problems between firms and
financiers s

3.5.3.5. J

Introduction

Thee third driving force proposed as a rationale for corporate risk management is related to contractingg problems between firms and financiers and the associated investment distortions. In
Chapterr 2 we roughly grouped the investment distortions in two groups: investment distortions
19

Seee also Allayanis and Ofek (1998).
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duee to asymmetric information between debtholders and shareholders which result in agency
costss of debt financing (underinvestment and asset substitution) and investment distortions due
too asymmetric information between the firm's old shareholders and new shareholders or the
firm'ss shareholders and the firm's new debtholders. This asymmetric information makes externall finance costly and may lead to underinvestment. We also concluded that risk management
andd capital structure were related.
Beloww we will discuss the empirical evidence. Section 3.5.2 discusses empirical evidence
withh respect to investment distortions caused by information frictions. Section 3.5.3 considers
thee interaction with the firm's capital structure and section 3.5.4 concludes on this issue.

3.5.23.5.2 Investment distortions
AA first observation (from the empirical work on corporate risk management) is that almost all
studiess focus on the relationship between potential underinvestments either caused by an agency
problemm (see Proposition 4 in Section 2.3) or by the costs of external finance (see Proposition 7).
Propositionn 4 (in line with Bessembinder, 1991) argues that Myers' underinvestment problem
mayy be reduced if firms enter into risk management. The underinvestment problem is larger
thee more debt a firm holds, and increases with the growth opportunities of a firm. We therefore
expectt firms with relatively high levels of debt and growth opportunities to be active in risk
managementt (see Table 2.2).20
Propositionn 7 (in line with Froot, Scharsfstein and Stein, 1993) argues that firms hedge to preventt underinvestment due to costly external finance. Corporate risk management allows firms
too better coordinate financing and investment decisions if they protect their cash positions. The
moree financially constrained firms are, the larger the potential benefits of corporate risk management.. The benefits of risk management are positively related to the amount of debt in a firm
andd the firm's growth (investment) opportunities (see Table 2.3). The theory furthermore links
thee benefits of corporate risk management to the firm's liquidity. The more liquid a firm, the
lesss likely it is to benefit much from risk management.
Resultss with respect to the firm's debt ratio have already been reported in Table 3.3. A positive
relationshipp between risk management and the debt ratio supports both underinvestment rationaless of corporate risk management. As pointed out in the previous subsection, such a positive
relationshipp exists, especially if we consider the amount of hedging as the dependent variable.
200

Again we should stress that hedging only reduces underinvestment costs if thefirmcommits on a
hedgingg contract over the life of afinancialcontract.
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Proxy y

t
n
Predictedd sign Sign ificant

Source e

R&D D

++

yes, ,weakly y

R&D/sales s

++

yess some weakly Dolde e

R&D/sales s

++

no o

Allyanis s

R&D/sales s

++

yes s

Geczy y

R&D/assets s

++

no o

Howton n

R&D/assets s

++

yes s

Gay y

R&D/assets s

++

yes s

Graham m

E/P P

no o

Dolde e

E/P P

---

no o

Berkman n

P/E E

++

yes s

Gay y

no o

Nance e

Book/Market t

Nance e

Market/Book k

++

no o

Mian n

Market/Book k

++

no o

Allyanis s

Market/Book k

++

yes, ,butt (-)

Haushalter r

Market/Book k

++

yes s

Gay y

Debt*(M/B) )

++

yes s

Geczy y

Debt*market/book k

++

no o

Graham m

Cumulativee abnormal returns

++

yes s

Gay y

Assett growth/cash flows

++

no o

Berkman n

Explorationn activities/assets

++

yes sbutt (-)

Tufano o

Acquisitionn activity/size

++

no o

Tufano o

Capitall expenditures

++

no o

Graham m

Investmentt expenditures/size

++

no o

Geczy y

Investmentt (operating) expenditures

++

no o

Haushalter r

Cashh flow/total assets

--

yes s

Howton n

Costs/sales s

++

yes, ,weak k

Dolde e

Advertisingg costs/sales

++

yes sweak k

Dolde e

Bondd rating dummy

--

yes s

Haushalter r

Debtt constraint dummy

++

yes s

Haushalter r
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AA proxy for growth opportunities are investments in research and development (R&D). There
iss considerable evidence in support of a positive relationship between derivatives usage and
investmentss in R&D (often scaled with a proxy for size of investment, see Table 3.4).21
Ann alternative measure for growth opportunities is the market to book ratio (or the P/E ratio).. The larger the market to book ratio (or the smaller the reverse ratio) the larger the firm's
growthh opportunities. Hence, a positive relation is predicted between the market to book ratioo and derivatives usage. Table 3.4 shows that there is almost no evidence that supports this
prediction. 22 2
Gayy and Nam (1998) try to more carefully identify several proxies for a firm's growth opportunities.. They use five different proxies for growth opportunities, market to book ratio, Tobin's
q,, the P/E ratio, R&D investments and cumulative abnormal returns. The study finds that each of
themm is significant, when taken separately in the multiple regression analysis with other control
variables,, and conclude that there is strong support for a positive relationship between derivative
usagee and growth opportunities.
Itt is further shown that firms with larger investment opportunities and lower than average
liquidd assets (cash) make greater use of derivatives (again for each of the five measures of
growthh opportunity). A dummy identifying high growth opportunity and lower (than average)
cashh appears to be significant in determining the usage of derivatives. Finally, they find for firms
thatt exhibit a positive relationship between the firm's pre-risk cash flows and its investments (as
predictedd by FSS) less derivatives usage.23 The findings of Gay and Nam are therefore strongly
inn favor of the Froot, Scharfstein and Stein (1993) underinvestment story of derivatives usage
(Propositionn 7 in Chapter 2).
Firmss with higher growth opportunity and high debt levels benefit most from hedging. Anotherr specific proxy to test the underinvestment hypothesis therefore is to use an interaction
variable;; the product of the debt and the market to book ratio (debt*M/B). Some support for
2

'However,, the use of investments in R&D as a proxy for growth opportunities is not undisputed.
Altyaniss and Ofek (1998) for example, suggest that investments in R&D may proxy for multinationality
andd therefore for the firm's exposure. R&D investments might also proxy for asymmetric information
(thesee investments are harder to collateralize) rather than that they measure growth opportunities. They
furtherr argue that (poor) managers might use R&D investments to hide their true quality. If one finds
aa positive relation between risk management and R&D investments it may very well be the case that
managerss hedge in order to protect their own pet projects (as in Tufano, 1998, see also Proposition 12).
Theyy show that after correction for exposure the R&D/sales ratio is not significant any more. Hence, the
positivee relationship between R&D investments and risk management does not necessarily support both
underinvestmentt rationales, but may simply reflect that firms with larger exposures tend to hedge more.
22
Haushatterr (2000) even finds a significant negative relationship in the oil and gas industry. Berkman
ett al. (1996) use the asset growth as a proxy for growth opportunities but also find it to be insignificant.
23
Theyy do this by focussing on interest rate derivatives.
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suchh a relationship has been found, but the results are mixed (see Table 3.4).24 Geczy et al.
(1997)) only find a significant relationship with respect to the firm's decision to hedge but not
withh respect to the amount of hedging.
Ann empirical prediction in line with Froot, Scharfstein and Stein's (1993) paper (see also
Propositionn 7 and Table 2.3) is that firms that are more financially constrained benefit more
fromm hedging. Haushalter (2000) uses two proxies to test this hypothesis: a dummy indicating
thatt a firm has a credit rating and a dummy that measures whether a firm has already more than
averagee debt outstanding and a lower than average current ratio. 25 Both proxies are significant
implyingg that the less financially constrained a firm is, the lower its derivatives usage.
Severall recent studies explicitly focus on underinvestment due to costly external finance as
thee rationale for corporate risk, management. For example, Allyanis and Mozumdar (1999)26
examinee the link between a firm's (pre-hedging) cash flows and its investments. If the theory of
FSSS is valid, then we expect that for hedging firms the correlation between a firm's pre-hedged
cashh flows and investments is low and non-positive. Moreover, one expects that firms whose futuree investments are sensitive to fluctuations in cash flows hedge more; hedging is particularly
beneficiall for these firms as the use of derivatives reduces this sensitivity. The results confirm
thiss hypothesis; the investment cash flow sensitivity of the group of hedgers is significantly
lowerr than that of non-hedgers. Allyanis and Mozumdar also find that for new users of derivatives,, this sensitivity drops significantly. This paper therefore also provides support for the FSS
theory. .
Finally,, Adam (1999) focuses on the underinvestment hypothesis for the goldmining industry
sincee Tufano (1996) failed to find support for this hypothesis in this industry. Adam (1999),
however,, shows with an adjusted research design that derivatives users generally rely less on
externall capital sources compared to non-users and that the degree to which they hedge depends
onn their financial condition and ability to access the financial market.27 Hence, he finds strong
supportt for this hypothesis also in the gold mining industry.
2424

Moreover,Moreover, the interpretation is not undisputed. Graham and Rogers (1999) for example, consid

thiss as a proxy for financial distress costs.
25

Firmss with a credit rating have easier access to the financial market and are therefore less likely to

bee financially constrained.
26

Allayaniss and Mozumdar (1999) also focus on S&P 500 non-financial firms and use the sample
periodd 1990-1995.
27
Thee difference in research design is the definition in the dependent variable. Tufano (1996) uses
thee firm's delta or the proportion of production that was being hedged as the dependent variable, Adam
(1999)) uses the income from derivatives/investment expenditures as the dependent variable.
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Corporate risk management and the firm's capital structure

Thee last two sections have shown that the corporate use of derivatives is positively related to the
amountt of debt in a firm. Until now, we have considered this positive relationship as evidence
forr the hypotheses that firms hedge to reduce the expected bankruptcy costs and financial contractingg costs associated with a given level of debt. However, as was argued in Chapter 2, both
thee costs of financial distress and contracting are also major determinants in a firm's capital
structuree decisions. This creates concern about the causality of the relationship between risk
managementt and debt; does hedging increase the debt capacity of the firm (for example via an
increasedd interest tax shield), or does hedging reduce the costs of financial distress and contractingg costs associated with a high level of leverage. In this section we discuss some empirical
workk that explicitly analyzes the causality between debt and derivatives usage.
Geczyy et al. (1997) use a two-stage estimation technique and show that a higher debt ratio
inducess firms to hedge more in order to reduce the agency costs of debt and bankruptcy costs.
Theyy however, do not find evidence for the reverse effect.
Grahamm and Rogers (1999) also apply a two stage technique. However, unlike Geczy et al.
(1997)) they do not use a binary dependent variable (hedge versus non hedge) but a continuous
measuree (net-notional value of derivatives) for derivatives usage. As in Geczy et al. (1997)
theyy find evidence that derivative usage reduces the costs of financial distress and financial
contractingg costs. However, Graham and Rogers (1999) also find that the predicted value of the
currencyy derivatives is significant in explaining the debt ratio. This is evidence that hedging also
increasess the debt ratio, which supports Leland (1998) and Ross (1998). 28 More specifically,
Grahamm and Rogers, show that hedging increases the firm's debt ratio by 2.9% for interest rate
derivativess and 6.9% for foreign currency derivatives. Taking this argument one step further,
theyy use these figures to calculate the value of the tax shield associated with such an increase
inn the amount of debt. They estimate that due to the increase in debt capacity (from hedging)
firmfirm value increases between 2.2% and 3.5%. This expected tax benefit is ten times larger than
thatt from a 5% reduction in cash flows due to the convexity of the tax function in Graham and
Rogerss (1999).
Thesee observations are important. Hedging both serves to increase the debt capacity of firms
andd reduces the financial distress and agency costs related to debt financing. The increase in
debtt capacity is material; the tax savings are considerable especially when confronted with the
taxx convexity argument.
28

Geczyy et al. (1997) do not find this. Graham and Rogers (1999) argue that this may be caused by the
factt that they use a binary measure for hedging (derivatives user versus non-user) and therefore test the
likelihoodd that hedging affects the debt ratio. Graham and Rogers (1999) use a continuous measure and
thuss test whether the amount of hedging affects the debt ratio.
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3.5.43.5.4

Conclusions

Wee conclude this section with some observations. First, we have shown that risk management
reducess agency costs of debt financing. Risk management seems more important for growth
firms,firms, especially with a higher debt ratio. This suggests that risk management indeed is being
usedd to reduce Myers' (1977) agency costs of debt. We furthermore conclude that risk managementt at the same time allows the firm to take on more debt. Hence, the major benefit of risk
managementt is probably not that it reduces agency costs, but more likely that it enables the firm
too capitalize on its - more optimal - capital structure.
AA second observation is that the empirical literature has neglected the asset substitution problemm (see Propositions 5 and 6 in Chapter 2) as a rationale of corporate risk management. This
mayy be due to the fact that clear empirical predictions have not yet been drawn from the literature. .
Finally,, we found particularly strong empirical support for the Froot, Scharfstein and Stein
(1993)) underinvestment rationale of corporate risk management caused by costly external finance.. Financially constrained firms seem to hedge in order to exploit future investment opportunities.. This rationalization of corporate risk management appears to be very important.

3.66

Managerialism

Thiss section focuses on empirical evidence behind managerial incentives to engage in corporate
riskk management. In the previous chapter we identified several propositions in this respect. A
firstt managerial explanation of risk management is that risk averse managers have incentives to
usee corporate risk management to increase the expected utility of their wealth (see Table 2.4).
Managers/directorss often have invested a large proportion of their wealth in the corporation
andd as a result hold an undiversified portfolio. These managers therefore have an incentive to
reducee the variance in the cash flows received by them. Moreover, management compensation
contractss are increasingly linked to the performance of the firm. Managers with compensation
planss based on equity may have an incentive to engage in risk management to reduce risk.
Managerss holding options on firm value, on the other hand, might not even be willing to hedge.29
Tablee 3.5 summarizes the proxies and the major results of this literature.30 Standard proxies used
inn most of the empirical studies are the log of the total market value of common shares owned by
29

Alsoo performance related bonuses or targets may induce managers to engage in both hedging (to
protectt the outcome if a target has been reached) but also in speculating (to increase the probability of
reachingg some target).
30
lnn a separate study (on the same dataset) Howton and Perfect (1998b) conclude that managerial
motivess (as a group) cannot explain corporate risk management. Howton and Perfect (1998b) use a
nestedd Tobit model in which they include all proxies for independent variables frequently included in
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officerss and directors and the fraction of shares held by insiders. The more equity managers hold,
thee larger the private benefits from risk management. Many studies find a significant positive
relationshipp between both the likelihood and the amount of derivatives usage and the value
off managerial shareholdings. Some studies have included a proxy for large blockholders; for
examplee the percentage of shares held by large blockholders (e.g. Tufano, 1996 and Haushalter,
2000).. Large blockholders are generally well diversified and less likely than management to
actt like undiversified shareholders. Therefore, a negative relationship between this proxy and
derivativess usage is predicted. In general, the proxy for large blockholdings is not significantly
relatedd to risk management.
Withh respect to options, the number or value of outstanding stock options held by managementt is generally positively related to derivatives usage. If the convexity of the manager's wealth
withh respect to the firm's stock price outweighs the concavity of the manager's utility function
(thuss with sufficient convexity in the manager's compensation plan) managers prefer not to
hedgee despite their risk aversion. Studies of management compensation show that the exercise
pricee of these options is often set equal to the stock price at the time of the issue.31 As a result,
thesee options very quickly end up far in the money and thus show an apparent similarity with
commonn stocks. It should therefore not come to a surprise that most studies find a positive relationshipp between the holdings of options and the use of derivatives.32

33

Some studies have

estimatedd the delta and the vega of the manager's options portfolios (e.g. Graham and Rogers,
1999).344 The latter is especially a precise proxy for convexity. The authors however do not find
thiss to be significant in explaining the firm's risk management.
otherr studies. They then leave out one group of explanatory variables at a time. This enables them to
establishh whether this group of variables has explanatory value.
311
In 1998, 94% of option grants to S&P 500 CEO's were at the money (Hall and Murphy, 2000, p.1).
3232
EvenEven if they look like stocks, they may induce managers not to hedge when a firm comes close to
financialfinancial distress. It is in these cases that one should expect managers not to hedge in order to play their
option.. It is important however to examine the options they have; a common procedure has been to also
replacee the options for bad performing firms. In that case managers' option holdings are always in the
money. .
33
Inn a recent paper, Rajgopal and Shevling (1999) find that executive stock options encourage managerss in the oil and gas industry to make risky investments (exploration risk). Executive stock options
howeverr also induce managers to hedge oil price risk. They take this as evidence that CEO's hedge to
avoidd underinvestment in exploration projects.
34
Seee Guay (1999) for an explicit discussion about compensation, convexity and the incentives to
managee risk. He shows that stock options play an important role in increasing the convexity of the relation
betweenn a manager's wealth and equity value. Moreover, he shows that this convexity is increasing with a
firm'sfirm's growth opportunities finding some support that options are also used to reduce risk related agency
costs. .
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Pred. . Significant t

Proxy y

Source e

sign n
Logg market value of management shares

++

No o

Geczy y

Logg market value of management shares

++

yes s

Tufano o

Logg market value of management shares

++

No o

Haushalter r

Logg market value of management shares

++

No o

Gay y

Natutall logarithm of CEO stock value

++

yes sweakly y

Graham m

Percentagee of shares held by management

++

no o

Berkman n

Fractionn of shares owned by insiders

++

yes sweakk but (-))

Haushalter

Logg of market value of shares
yess but(+)

Tufano o

optionss exercisable within 60 days

yes s

Optionss awarded to CEO/ salary+ bonus comp.

somee but (+)

Gay y
Haushalter r

Manageriall options holdings (number)

yes sbutt (+)

Tufano o

Totall options per officer

no o

Haushalter r

Exercisablee options/insider

yes ssome e

Haushalter r

CEOO stock options holdings (number)

no o

Graham m

Percentagee of large blockholders (> 10%)

no o

Tufano o

5%% blockholders

no o

Haushalter r

obtainablee by man. using options (<60 days)
Numberr of outstanding management

Presencee of multiple classes of common stock

++

yes s

Graham m

Fractionn of shares hold by insiders

++

no o

Haushalter r

Tenuree of CEO's

no o

Tufano o

Tenuree of CFO's

yes s

Tufano o
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Ann alternative managerial explanation for corporate risk management is related to the manager'ss reputation. We argued in Chapter 2 that managers may have an incentive to engage in
riskk management to hide or to signal managerial ability. Hedging (not hedging) makes a firm's
incomee more (less) informative with respect to managerial ability. Hence, managers may want
too use risk management to affect the informativeness of a firm's income with respect to manageriall ability. Hypotheses in this area have not been tested extensively (see Table 2.10). One major
exceptionn is Tufano (1996). He explicitly tests for the tenure of CEO's and CFO's as a proxy
forr managerial reasons for corporate risk management. More explicitly, Tufano finds a negative
relationshipp between the tenure of a firm's CFO and risk management. Tufano suggests that this
mayy be supporting evidence for the Breeden and Viswanathan hypothesis that good managers
havee incentives to hedge to more accurately signal their quality.35 Tufano (1996) furthermore
addedd the CEO's or the CFO's age as a proxy for his or her risk aversion; the older the manager,
thee larger the degree of risk aversion, and therefore the more inclined they will be to engage
inn risk management.36 He however does not find any evidence of this. Other empirical studies
havee not tested this last hypothesis.
Twoo alternative hypotheses also have not received much attention in the empirical literature.
Firstt an empirical test of Tufano's (1998) hypothesis that managers hedge to reduce the firm's
dependencee on external capital and as such circumvent the monitoring role of financial markets
(seee Table 2.6 for empirical predictions).
AA second managerial hypothesis that has not received much attention is that by Stulz (1990).
Firmss that hedge increase their debt ratio and as such reduce the costs of managerial discretion
(seee Table 2.5 for empirical predictions). Despite the lack of attention in the empirical literature,, the positive link between debt and derivative usage (and especially the fact that hedging
increasess the debt capacity in a firm) supports this hypothesis. However, it remains unclear
whetherr this results in smaller agency costs of managerial discretion.
Conclusions s
Wee conclude with the observation that, although there is room for managerial (opportunistic)
usee of risk management, this is still relatively an unexplored area in the empirical research.
Mostt of the empirical literature focuses on the interaction between derivative usage and management'ss stake in the corporations. The only well established relationship therefore is that
betweenn the managers' compensation package and the use of derivatives. Risk averse managers
355

Alternatively, he suggests that it is simply due to the fact that new (and thus younger) managers are
moree knowledgeable about the use of derivatives and are therefore more likely to use them.
36
Ass a counterargument, Tufano refers to "the over-45 factor"; older managers may be more reluctant
too use derivatives since they are less familiar with these technologies. This argument would reverse the
relationship. .
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indeedd use risk management (hedging) to protect their holdings in the firm and as such increase
theirr expected utility. In addition, risk management is related to the structure of the management
compensationn packages. 37

3.77

Additional findings

3.7.13.7.1

Introduction

Inn this section we will briefly discuss some more empirical findings from the studies captured in
Tablee 3.1. More specifically, we will discuss empirical evidence with respect to the relationship
betweenn risk management and firm size and we will discuss empirical evidence on alternative
wayss (rather than derivatives) to reduce risk. Finally, we discuss some other empirical studies
thatt have analyzed the impact of financial risk management on the riskiness of the firm or on
thee value of the firm. This helps in evaluating whether firms are using derivatives for hedging
orr for speculating purposes.
3.7.23.7.2

Does size matter?

AA common observation in most studies is that firm size matters in determining whether or not
too engage in risk management. Size measured by the book or market value of the firm is in
nearlyy all studies significantly (positively) related to the use of derivatives (see Table 3.6), but
nott necessarily so with respect to the amount of hedging. For example, Mian (1996) found
thatt the mean firm value of hedging firms are significantly larger ($ 5.849 billion) than that of
non-hedgerss ($ 803 million). There is further evidence that the amount of hedging by a firm is
negativelyy related to firm size. For example, Gay and Nam (1998) find for interest rate derivative
usagee that larger firms tend to hedge less. Haushalter (2000) finds that for those firms that hedge,
thee amount of derivative use is negatively related to the market value of assets. Tufano (1996)
alsoo finds a weakly significant effect.3*1
Somee authors take the positive relationship between firm size and derivative usage as evidencee of considerable economies of scale in setting up a risk management program. Setting
upp a risk management program (treasury) with sufficient control is relatively too expensive for
37

Thiss is in line with evidence related to managers' diversification strategies; managers holding a large
fractionn of the firm's stock are more likely to engage in conglomerate mergers (see May, 1995).
38
Inn the empirical literature it has also been suggested that size proxies the exposure to price risks
(largee firms tend to have larger exposures than smaller firms). Seen in this light one would expect a
positivee relationship between the use of derivatives and firm size. The larger the firm is, the larger the
exposuree and thus also the more likely afirmwill use these derivatives. Several studies (e.g. Dolde (1995)
andd Allayanis et al. (1998)) correct for exposure. Although this often reduces the magnitude, size remains
significantt in these studies.
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smallerr firms. It is therefore more likely that smaller firms do not hedge.39 Another argument
alongg this line has been made by Mello and Parsons (2000). They stressed the intertemporal
financingfinancing implications of hedging decisions (see Section 2.3) and suggested that small firms
simplyy may lack the financial strength to engage in risk management. But it is not completely
clearr whether these arguments hold for the typical firm size considered in these studies. The
averagee firm size of non-derivative users in the studies presented here is generally considerable.
Economiess of scale would especially hold with respect to the decision to use derivatives and not
withh respect to the amount of risk management. Transaction costs of hedging seem relatively
low;; the existence of economies of scale with respect to the amount of hedging therefore is
unlikely. .
Irrespectivee of the costs of setting up a treasury, theory predicts generally a negative relation
betweenn risk management and firm size; small firms are more likely to face (relatively) larger
costss of financial distress and therefore are also expected to benefit more from corporate risk
managementt than larger firms. This suggests that larger firms should use less derivatives. With
respectt to the amount of hedging this conjecture seems to be confirmed.
Ann alternative explanation is that for smaller firms the option value of equity is higher than
forr larger firms because they are more likely to be in a less healthy financial condition than
theirr larger counterparts. Shareholders of smaller (and less healthy) firms have an option that
iss at the money. Such an option is convex in the underlying value and therefore not hedging
iss the optimal risk management strategy.40 For larger (and generally more healthy) firms, the
shareholder'ss option is deep in the money and therefore almost linear in the underlying value.
Thee shareholders then may even want the firm to hedge in order to protect the value of their
option.. This suggests that small firms should not hedge, while large firms should.
AA final alternative interpretation of the size effect is that it is related to the amount of asymmetricc information between firms and financiers. Larger firms generally face less asymmetric
information.. But how is derivatives usage related to asymmetric information? First, we can arguee that the larger the asymmetric information, the larger the financial contracting costs. This
wouldd predict a positive relationship between risk management and asymmetric information. A
secondd interpretation is that hedging reduces noise. DeMarzo and Dufifie (1991) have argued
thatt risk management enables investors to optimize their portfolios. On the other hand, if manageriall discretion drives the hedging decisions, we may expect either more or less hedging. Risk
aversee managers will hedge less when there is a lot of asymmetric information (DeMarzo and
Duffie,, 1995). However, managers with private information about their high ability may want
39

PriceWaterhouseCooperss (1995, p. 3) estimate the annual costs for a treasury function operating
ass a service center for a leading international corporate between UK 400k and 600k pound sterling per
annum. .
40
Thiss follows directly from Proposition 6 in Chapter 2.
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n
e
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Firmm size

++

yes s
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Firmm value

++

yes s

Berkman n

Firmm value

++

yes s

Mian n

Firmm value

++

no o

Tufano o

Firmm value

++

no o

Gay y

Markett value off equity

++

yes s

Francis s

Markett value of equity

++
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Howton n

Sales s

++

no o

Dolde e

Reserves s

++

yes, ,weakly ynegative e Tufano o

Logg of total assets

++

yes s

Geczy y

s
Logg of total issets
i

++

no o

Graham m

Markett value off assets

++

yes, ,neg.. for hedgers s Haushalter r

TABLEE 3.6. Size and corporate risk management
cashh flows to become more informative about this and therefore choose to hedge (Breeden and
Viswanathan,, 1996). Hence asymmetric information can drive the hedging decision either way.
Somee studies (Geczy et al., 1997 and Graham and Rogers, 1999) have included additional
proxiess for the existence (and extent) of asymmetric information. Both studies find a positive
significantt relationship between, respectively, the number of analysts following the firm and
institutionall ownership and derivative usage. This is in line with Breeden and Viswanathan's
(1996)) observation that good managers will hedge but alsoo with the DeMarzo and Duffie (1991)
explanation.. An alternative explanation is that managers whose firms' equity is followed more
intensely,, feel more pressure and thus prefer fewer earnings surprises (and thus hedge more).
Notee that this idea has no theoretical underpinnings, yet. Another important result is that size
remainss significant in these studies. This suggests that size not only proxies for asymmetric
information. .
Wee furthermore would like to stress that most of the empirical research published thus far
focusess on large firms. Risk management in smaller firms seems neglected in the literature. An
exceptionn that reveals the importance of more research on risk management by smaller firms
iss Howton and Perfect (1998a). They consider two samples (of large and small firms) in their
empiricall research on risk management. In the former sections we only presented the results
forr the group of large firms. This is not without reason, however, as almost all the independent
variabless were insignificant in explaining the cross sectional use of derivatives in the sample
withh smaller firms. This may point to two explanations. First, the sample with small firms may
bee too diverse and thus lacks the power to detect statistical significance. Alternatively, theories
thatt appear to hold for large firms do not necessarily apply to small firms. Thesefindingswarrant
furtherr research that focuses especially on risk management of smaller firms.

3.77 Additional
3.7.33.7.3

findings

!09

AIternatives for derivatives in corporate risk management: substitutes or complements?

Financiall risk management using derivatives is only one way to reduce firm specific risk. Firms
mayy also engage in operational hedging. Furthermore, commodity linked bonds, diversification
(functionall or geographical) 41 , the choice of a pension fund scheme 42 , discretionary accounting
decisions,, changes in operating leverage (flexibility) and the purchase of insurance43, may all
helpp to reduce firm specific risk. Apart from that, firms can decide to choose a more conservativee financial policy (lower debt ratio, and dividend pay-out and higher liquidity) and carry
thee risk rather than transferring it. Finally, firms can use convertibles, preferred stock, loan
commitmentss and other very specific financial instruments to reduce incentive problems in financiall contracting. Theories of corporate risk management predict only that firms engage in
riskk management, not so much how they should do this. Many studies therefore include proxies
forr some alternatives to derivatives usage in order to reduce risk as control variables. Table 3.7
summarizess these proxies and their significance in multivariate analyses of corporate financial
riskk management.
Inn general, the evidence confirms that hedging firms generally have more debt, are less liquid;
andd payout more dividends than non-hedgers do (see Table 3.7 and Table 3.3). This evidence
suggestss that the use of derivatives and financing decisions are substitutes rather than complements. .
Itt is, however, not so clear whether cash and derivative usage are complements or substitutes.. Tufano (1996) finds a positive relationship between the use of derivatives and the amount
off cash balances a firm has (which suggests that they are complements). Haushalter finds no
suchh relationship between the cash ratio (Cash flow/assets) and derivatives usage. In a recent
studyy about the determinants of corporate cash holdings Opler, Pinkowitz, Stulz and Williamson
41

Mayy (1995) and Denis, Denis and Sarin (1997) provide some evidence of managerial incentives to
engagee in diversification.
42
Petersenn (1994) for example, shows that firms in the US can and do use the choice of pension plans
ass a way to reduce cash flow volatility. Firms with more volatile cash flows and higher costs of financial
distresss are more likely to choose a defined contribution plan. Under such a plan, the firm makes a
contributionn each year and since the final retirement benefits are not specified (which other alternative
firmsfirms can opt for), employees take a large part of this risk. Moreover, under defined contribution plans,
firmss may adjust their annual contributions to match fluctuations in cash flow. Hence, the pension plan
servess as a cheap hedging instrument for these firms.
43
Hoytt and Khang (1999) and Mayers and Smith (1990) have empirically tested for rationalizations of
thee corporate purchase of insurance. They found support for the claim that purchasing insurance reduces
expectedd taxes and the agency costs associated with stakeholders conflicts in addition to providing real
services. .
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Proxyy
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(1999)) do not find support that derivative usage and cash are substitutes but find some evidence
thatt the amount of derivative usage and cash are complements.44
Withh respect to diversification, the results are even less clear to interpret. Tufano (1996) finds
aa positive relationship between the amount of diversification and the amount of risk management,, while Haushalter (2000) finds a negative relationship for the oil and gas market. The use
off convertibles and preferred stock appears not to be significantly related to the use of derivatives. .
Twoo recent papers focus more explicitly on the choice among several risk management strategies:: Petersen and Thiagarajan (1997) and Geczy, Minton and Schrand (1999). Petersen and
Thiagarajann (1997) focus on the risk management strategies of two firms in the goldmining
industryy (both in the sample used by Tufano, 1996), each firm at one end of the spectrum
off hedging strategies. Homestake Mining hardly hedged any of its exposure, while American
Barrickk hedged almost 100% of its exposure to gold price risk.45 Petersen and Thiagarajan,
however,, found that the equity returns of both firms were similarly exposed to gold price risk
suggestingg that Homestake Mining used several alternative mechanisms to reduce risk. More
specifically,, they show that Homestake Mining had lower costs of adjusting the quality of ore
thatt they extracted over time and thus were better able to adjust their cost structure to changes
inn gold prices. Petersen and Thiagarajan furthermore signal a difference in strategy that may
explainn American Barrick's emphasis on hedging; Homestake Mining built a reserve through
exploration,, while American Barrick built a reserve via (capital intensive) acquisitions. Most investmentt opportunities for American Barrick took place at times the gold price risk was low. To
reducee the reliance on external capital, it was more important to engage in hedging for American
Barrick.. Petersen and Thiagarajan (1997) furthermore present some evidence that the compensationn structure in American Barrick was different from that in Homestake Mining; American
Barrickk was more equity focused while Homestake Mining had more bonuses related to firm
profitability.. Both compensation structures induce managers to hedge, however, not in the same
way.. Homestake Mining used more risk management instruments directed to hedge the accountingg impact on earnings (costs and changing accounting definitions) and thus risk management
focusedd upon firm profitability. American Barrick on the other hand used derivatives to affect
thee volatility in cash flows (and thus equity value). The use of derivatives and alternative forms
off risk management are substitutes rather than complements in this study.
Alsoo Geczy, Minton and Schrand (1999) explicitly focus on the interaction among alternativess that firms may use to engage in risk management. They examine risk management choices
44

0plerr et al. (1999) show that cash/total assets are significantly positively related to size, growth
opportunitiess and afirm'scredit rating.
45
Tufanoo (1996) excludes American Barrick in most of his empirical multivariate tests because of the
firm'sfirm's unique characteristics.
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inn the gas industry and find that the use of financial derivatives is a substitute for both cash
holdingss and storing gas underground.46 Moreover, they show that firms that extensively use
derivativess are less profitable and more likely to be in financial distress compared to firms that
holdd cash or store gas themselves. 47
Finally,, Carter, Pantzakis and Simkins (2001) empirically tested how US multinationals use
operationall versus financial hedging in foreign exchange risk management. They find that multinationalss use these alternative forms of risk management as complements rather than as substitutess in corporate risk management.
Wee conclude from this that it still remains an open question whether derivative usage and
otherr forms of risk management are complements or substitutes. It seems that this depends
veryy much on the alternative forms of risk management that are being considered. Derivatives
usagee and self-insurance (through a conservative financial strategy) seem to be substitutes, while
derivativess usage and other specific forms of risk management are more often complements.

3.3. 7.4

Does risk management effect the riskiness and the value of the firm?

Inn this subsection we briefly describe the results of some empirical work that explicitly analyzed
thee impact of risk management on firm value and risk.
Hentschell and Kothari (1997) andGuay (1999) examine to what extent derivative usage increasess or decreases firm risk. Hentschel and Kothari (1997) analyze data from the 425 largest
USS firms and find that firms using derivatives do not have a higher risk profile compared to nonusers.. Firms thus do not speculate but the amount of risk reduction is not all that impressive.
Guayy (1999) studies 254 non-financial firms in the US that just started using derivatives. He
firstfirst shows that (non) users are larger (smaller), have higher (lower) leverage (changes), a higher
(lower)) operating income volatility, lower (higher) total risk and lower (higher) firm-specific
riskk than new users of derivatives. Guay then shows that new users of derivatives significantly
reducee their price risk, total risk and firm-specific risks. The mean reduction in stock return
volatility,, interest rate exposure and exchange rate exposure was approximately 5%, 22% and
111 % respectively. New derivative users do not change their market risks. These results are robust
overr a variety of specifications and confirm some of the theories of corporate risk management
(financiall distress, and the underinvestment hypothesis). Note that the amount of risk reduction
duee to the use of derivatives in both Guay (1999) and Hentschel and Kothari (1997) is quite
moderate.. This may partly be explained by the observation that firms not using derivatives
typicallyy apply alternative ways to reduce risk.
46

Cashh holdings and gas storing appear to be complements.
Theyy further show that accounting earnings management strategies do not have a real affect on cash
floww volatility and that diversification is unrelated to financial derivatives usage.
47
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Allayaniss and Weston (1999) study the impact of derivative usage on a firm's Tobin's Q.
Firmss that use derivatives have a 5.7% higher market value on average, compared to those that
doo not.48 This result is robust for a large variety of control variables. Moreover, the amount of
hedgingg (measured by the ratio of foreign currency derivatives to foreign sales) is fairly well
explainedd by firm characteristics. Regressing a firm's Q ratio on the amount of derivatives usage
onn a variety of proxies for derivatives usage 49 together with proxies that traditionally explain
aa firm's Q ratio fairly well, reveals that the level of hedging is unrelated to firm value. This
suggestss that there is no universal optimal level of hedging, but that the optimal level is firmspecific. .
Hence,, preliminary evidence indicates that risk management generally reduces risk and increasess firm value. The benefits of risk management (hedging) therefore on average seem to
outweighh the potential negative impact on firm value of managerial corporate risk management.

3.88

Discussion

Wee have presented a wide variety of theories that have received some empirical support. The
empiricall evidence brings both good and bad news. The good news is that most of the theory
iss not completely without empirical support. The bad news is that the dispersion in empirical
resultss among the different studies (both in content and methodology) is significant; there is
nott too much congruence among the different studies. Table 3.8 for example summarizes for
whichh hypothesis each study finds the strongest support. The results are widely dispersed. In
addition,, there are still quite a few gaps; in particular managerial rationalizations for corporate
riskk management have not received sufficient attention in the empirical literature. Below we
commentt on the empirical importance of each driving force.
Withh respect to taxes as a rationale for corporate risk management, we conclude that the
empiricall evidence is very weak. Empirical work does not support the notion that firms with
incomee in the convex part of their tax scheme will hedge more. On the other hand, simulationbasedd evidence suggests that a small group of firms may benefit considerably from a reduction
inn volatility in their taxable income (especially for smaller firms).
Wee do find support for the bankruptcy costs rationale hypothesis. However, it is difficult to
explicitlyy identify and isolate the benefits of risk management in relationship with reducing the
expectedd costs of bankruptcy; proxies for bankruptcy costs and financial contracting costs are
related. .
Withh respect to the investment distortions (due to financial contracting problems) rationale
off corporate risk management, we find the strongest empirical support. Leverage and growth
48

Theyy focus on 700 firms from Compustat with assets over $ 500 million over the years 1990-1995.
Thee authors use foreign currency derivatives/foreign sales, and the square and cube of this ratio.

49

1144

3. Review of empirical research on corporate risk management
Authorss
Grahamm and Rogers (1999)
Gayy and Nam (1998)
Houstonn et al. (1998)
Haushalterr (2000)
Allayaniss et al. (1998)
Geczyy et al. (1997)
Tufanoo (1996)

Find strongest support for:
Increase debt capacity/reduce fin. contracting costs
Reduce underinvestment
Reduce fin. contracting costs/underinvestment/taxes
Reduce underinvestment/bankruptcy & fin. contracting costs
Reduce financial contracting costs/underinvestment/Exposure
Reduce fin. contracting costs/ underinvestment
Managerial risk aversion

Miann (1996)
Berkmann et al. (1996)
Doldee (1995)
Nancee et al. (1993)
Franciss et al. (1993)

Size
Bankruptcy costs/taxes
Reduce fin. contracting costs/underinvestment
Reduce underinvestment/Size
Size/bankruptcy costs

TABLEE 3.8. Major conclusions of empirical studies on rationalizations of corporate risk management.

opportunitiess of a firm are positively related to derivatives usage while liquidity is negatively
related;; firms hedge more if they face a higher probability of being financially constrained
(Froot,, Scharfstein and Stein, 1993). The empirical evidence furthermore suggests that risk
managementt not only reduces the costs of financial distress and contracting costs associated
withh a financial structure, but also that it facilitates a more aggressive financial structure (with
moree debt) and therefore increases the expected value of tax shields (and other potential benefits
off having more debt). 50
Withh respect to managerial reasons for corporate risk management, we conclude that there
iss evidence that managers hedge to protect the expected value of their compensation package.
Managerss compensated with stocks tend to hedge more. Managers with more options also tend
too hedge more. These observations are perfectly in line with Smith and Stulz (1985). The evidencee is not on its own; May (1995) for example found that managers holding a large fraction
off shares in the firm were more likely to engage in conglomerate mergers.
Otherr managerial reasons have not been subject to empirical scrunity. Proxies derived from
information-basedd theories (e.g. DeMarzo and Duffie, 1995; Degeorge et al., 1996; Ljungqvist,
1994;; and Breeden and Visvanathan, 1996) have been scarce in the empirical research to date.
50

Too allow for interdependencies between these policies one should require a specification of a simultaneouss equations model that reflects such interaction. (See for example Smith and Watts, 1992 and
Mian,, 1996 for a discussion and Titman and Wessels, 1988 for such a setup.) Mian (1996) however,
arguess that empirical tests based on such a simultaneous equations model may potentially be even worse.
Sincee the current finance theory does not allow one to describe the structural form of such a system of
equationss adequately, the results will be biased when the structure is incorrect.
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Thee most important challenge for future empirical research in this area therefore is to develop
andd test hypotheses derived from these theories. This is especially important since managers
seemm to have strong incentives to use risk management to their advantage as described in the
literature. .
Whatt else is apparent from the empirical evidence? Small firms less frequently use derivatives
thann largefirms,even when corrected for otherfirm-specificproxies such as exposure. For those
firmsfirms that use derivatives, however, there is a negative relationship between firm size and the
amountt of risk management. The evidence supports that there are scale economies in the use of
derivativess and that the use of derivatives is fairly well explained by the desire to reduce financial
contractingg costs or the reliance on external financing. Firms that can easily tap the financial
marketss (large, unconstrained firms) generally take smaller hedge positions. Apart from that, we
concludee that our empirical knowledge of risk management seems restricted to relatively large
firms.firms. The benefits/costs offinancialrisk management of small firms are relatively unexplored.
Anotherr interesting finding is with respect to financial and other forms of risk management.
Itt is important to realize that the use offinancialderivatives is only one way for firms to reduce
cashh flow volatility. Diversification of activities, operating leverage, the choice of accounting
principles,, and cash holdings also may reduce cash flow volatility. An interesting and unresolvedd question remains as whether these instruments and corporate hedging are substitutes or
compliments.. The evidence is still mixed. Some preliminary evidence suggests that taking risk
(self-insurance)) and a less aggressive financial strategy is a substitute for financial risk management.. Other alternatives for financial risk management (e.g. operational hedging) seem to
complementtfinancialhedging. An interesting area for future research is to determine conditions
thatt make one form of risk reduction more optimal compared to others.
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44
Ann evaluation of the state-of-the-art of corporate risk
management t

4.11

Introduction

Chapterss 2 and 3 gave a comprehensive framework and overview of the theoretical and empiricall literature rationalizing corporate risk management. Here we will integrate the results of
thesee chapters with the practice of corporate risk management in order to evaluate the current
state-of-the-art.. What do we know about the economic benefits of corporate risk management?
Whatt are the remaining puzzles? Which theoretical contributions are most necessary? What are
importantt lessons for practitioners? The purpose of this chapter is to answer these questions.
Moree specifically, we will use case studies and large scale surveys on the use of derivatives and
confrontt these with the insights developed in the former chapters to evaluate the current state of
thee theory and practice of corporate risk management.
Surveyss among non-financial corporations on the use of derivatives have been conducted on
aa regular basis since the beginning of the 1980's. Especially interesting are the surveys that
buildd upon those initiated by Wharton Business School (Bodnar, Hayt, Marston and Smithson,
1995;; Bodnar, Hayt and Marston, 1996 and 1998). The Wharton studies are not only important
becausee they provide some perspective on the development of corporate risk management over
timee for a sample of firms in the US; their value also lies in the fact that many other studies have
copiedd their research design to examine corporate risk management practices in other countries.
Bothh intertemporal and international comparisons are relevant for this thesis. Comparisons
overr time are important since risk management is a developing area. We therefore expect progressionn over time in the use of derivatives. Second, with an increased knowledge about derivativee usage in non-financial corporations questions have become more specific. International
comparisonss in the corporate use of derivatives may further enhance our understanding of commonn factors that drive the corporate risk management decision. Especially interesting is whether
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riskk management is universal or whether there are important differences between countries. One
wouldd expect these differences to be related to specific institutional characteristics of financial
systemss and different corporate governance systems.' International comparisons may help to
shedd light on these issues.
Anotherr valuable source to increase our knowledge of the day to day practices in corporate
riskk management are case studies. For example,, Harvard Business School, the Journal of Appliedd Corporate Finance and Risk have published case studies on corporate risk management
issues.. We will occasionally refer to these case studies to support the insights developed in this
chapter. .
Thiss chapter is organized as follows. Section 4.2 first presents the lessons that we can draw
fromm the two previous chapters. Section 4.3 then confronts these insights with the current practices.. It draws some additional lessons from survey studies on the corporate use of financial
derivatives.. Section 4.4 discusses the remaining puzzles in corporate risk management and providess some suggestions for future research. Section 4.5 concludes.

4.22

Lessons from theoretical and empirical work

Chapterss 2 and 3 have shown that risk management potentially serves a wide variety of objectives.. Risk management may be tax driven, with the intention to reduce expected taxes. It
mayy further serve to reduce expected bankruptcy costs, reduce investment distortions due to
financiall contracting problems or, more opportunistically, may serve self-interested managers
inn achieving their own private objectives. For each rationale we have derived the optimal risk
managementt strategy. More explicitly, we have shown where to direct risk management at (e.g.
reducingg cash flow volatility or reducing volatility in accounting earnings). Rather than looking
att risk management as an isolated decision, we think that a fundamental lesson established in
thee literature is that it is intimately related to both financial structure and managerial incentives.
Obviously,, risk management also comes with a cost. It is important to have insights into such
costs.. This section will elaborate on these issues. In the subsequent subsections we will look at:
1.. Risk management as a way tofine-tunethe firm's financing decisions;
2.. risk management and managerial incentives;
3.. costs of corporate risk management.
Thee following subsections explore the insights that the literature brings to practitioners/policy
andd add those from relevant case studies. The interactions are complex and therefore hard to
Notee that these may also be related.
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lookk through. Theoretical models still fail to generate testable implications with respect to necessaryy trade-offs. Moreover, there is some evidence that even financial structure decisions and
managementt compensation are not unrelated, further complicating the analysis. 2

4.2.14.2.1

Risk management: fine-tuning the firm's financing decisions

Wee think that the major benefit of financial risk management lies in the fine-tuning of the firm's
(future)) financing needs. The theoretical literature has established that risk management may
supportt firms in achieving a more optimal financial structure. Risk management reduces expectedd bankruptcy costs and agency costs of debt. As a result, we observe that firms active in
riskk management generally take on more debt and as such benefit from the advantages that it
generatess (increased tax shields, more discipline due to reduced free cash flows, etc.). Apart
fromm this, risk management enables firms to more precisely target internal cash levels to future
investmentt decisions. This reduces the amount of financial slack required to overcome costly
externall financing, which is especially important for growth firms.
Too derive clear practical implications it is helpful to roughly divide the world into growth
firmsfirms and firms in mature stable industries. First, consider the optimal risk management strategiess of firms in a mature industry. The optimal financing strategy for these firms is to take a
relativelyy high level of debt.3 A high level of debt implies high interest tax shields and reduced
costss of managerial discretion (better disciplines managers). To reduce the agency problems
off managerial discretion firms should further follow a high dividend payout policy4 and use
debtt with relatively short maturity. However, high levels of debt may also lead to some underinvestmentt and costs of financial distress. A well-defined risk management program for firms
inn mature industries should therefore be directed to minimize the costs associated with a more
aggressivee financing strategy. Risk management here should be structured in such a way that it
2

Forr example, Smith and Watts (1992) have established that firms where growth opportunities are
importantt also tend to have lower leverage, a lower dividend yield, and make greater use of stock option
plans. .
3
Seee for example, Brealey and Myers (1996) Chapter 18.
4
Thiss is in line with empirical research showing that derivative usage is positively related to dividend
payoutt ratios; the larger the dividend payout, the more firms generally use derivatives (see Chapter 3).
Also,, in case studies protecting future dividends has been mentioned as an important objective in corporatee risk management (e.g. in a case study on corporate risk management at Merck (see Lewent and
Kearney,, 1991)). If we look at firms' financing strategies, it appears that firms first set (long-term) payoutt ratios and then subsequently develop an investment and financing plan (see for example Graham and
Harvey,, 2000). This sequence suggests that, given a high dividend payout scheme, liquidity constraints
(duee to costly external finance, as in FSS) may drive a firm's risk management strategy. The sequence of
thesee decisions, however intriguing, is not very well understood.
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optimizess the firm's capital structure; allowing the firm to take more debt in its capital structure,
aa higher dividend payout ratio and even shorter debt maturity.
AA firm in an industry where growth is important, however, should have its risk management
strategyy focused in a different direction. Managerial discretion is, in general, less of a problemm since investment opportunities ingrowth sectors are abundant. Having financial flexibility
(slack)) is of crucial importance in a growth industry to exercise (future) investment opportunitiess and prevent underinvestment due to high costs of external financing. A risk management
programm should therefore be directed to further enhance financial flexibility. For these firms risk
managementt also fine-tunes the financial strategy, but the focus here should be on the amount
off cash needed to finance future investments. There are clear signs that firms use financial engineeringg to tailor their cash needs. Corporate managers seem to be aware of the costs of external

financing,financing, and often refer to these costs (and the availability of funds) as an important rationale
forr risk management. 5 The costs of external financing they generally refer to are underwriting
fees,, expenses, underpricing and market impact.6 Moreover, firms often claim to hedge in order
too protect their credit rating (Graham and Harvey, 2000). For growth firms a (good) credit rating
iss important to keep access open to financial markets in order to execute the firm's strategic plan
(andd therefore its investments).
Inn line with these rationales for corporate risk management, we expect that future research
willl develop models that give guidance by directly linking the amount and type of risk managementt to the optimal amount of cash/equity needed to accomplish the firm's objectives. In that
sense,, non-financial corporations may learn much from tools developed by and for financial institutions.. Regulatory developments have considerably stimulated financial institutions to think
aboutt the amount of economic (equity) capital these firms should set aside in order to protect
themselvess against a variety of risks. Models like Value at Risk and Creditmetrics help firms
estimatee the minimum level of such economic capital required. We think that in the near future
-- adapted versions of - such tools become important measures for risk management for corporationss as well. To further develop such a model, however, it is important to link this to future
investments/strategiess and to the firm's objectives. This implies the most likely approaches, that
estimatee whether at certain points in time sufficient cash flow is available to finance investments
givenn some confidence interval, may become an important tool for corporate risk management
off firms in industries where growth opportunities are important.7 With respect to firms in more
maturee industries, the optimal risk management strategy should be linked to the level of equity.
5

Forr example, both Merck (in Lewent and Kearney, 1991) and Cephalon (in Chacko, Tufano and
Verter,, 2000, p. 14) have indicated that the ability to pursue their investment plans and costs of external
financingfinancing were important reasons for their risk management strategy.
6
Seee for example Chacko, Tufano and Verter {2000, p. 14).
7
Thesee types of models are also known as cash flow at risk.
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Maybee such an approach can be extended and linked to some kind of corporate asset liability
modell (ALM). An important advantage is that it allows for integration with other (market and
non-market)) risks. The key driving forces behind such an ALM model should be the firm's
primaryy objectives for risk management.
Moree critically, we like to stress that despite the strong relationship between risk management
andd financing decisions there are some puzzles remaining. For example, if fine-tuning of the
firm'sfirm'sfinancingneeds is an important rationale for corporate risk management, we would expect
muchh more tailoring of risk management strategies than we observe. Investment opportunities
comee and go. The costs of external financing also are not constant. For example, the amount of
underpricingg is largest in times of high uncertainty. The amount of underpricing becomes lower
afterr some of the uncertainty has been revealed. This suggests that a firm's risk management
strategyy will vary over time. We have strong doubts whether this is the case. We think that the
majorityy of firms generally use a rather mechanical risk management policy.8 This is not in
linee with what we might expect if the costs of external financing are an important rationale for
corporatee risk management.
Furthermore,, firms may want to use risk management to affect what they perceive as the
fundamentall source of external financing costs. For example, they may believe that fluctuations
inn cash flows or large changes in accounting income, earnings surprises, etc. affect such costs
off external financing and use risk management to reduce such volatility.9 This may also imply
thatt firms use risk management to affect market expectations. However, there is an important
paradoxx here. In Section 2.6, we have shown that because firms have the ability to engage in
riskk management strategies, a firm's income may become less informative about firm value
ratherr than more informative. Note that accounting disclosure about derivatives usage plays a
fundamentall role here. This can be taken one stage further; the possibility of risk management
nott only reduces the information content of income/cash flows with respect to firm quality, it
alsoo reduces the possibility for a firm to use financing instruments as signalling devices (see
Ligterink,, 1995a). This is an important result implying that the costs of external financing for
goodd quality firms increase. Therefore, risk management becomes more important for good
firmss to use internal capital markets to finance future investments.
Fromm a theoretical and empirical point of view an interesting avenue of future research lies in
thee trade-off between the costs of external financing versus that of a risk management program.
Hence,, although most of the theories assume that risk management has no costs, this assumption
iss debatable, especially if firms engage in risk management to tailor their future financing needs.
8

Wheree there is variation, this is more determined by the manager's view on the market rather than
onn differences in investment opportunities or changes in external costs offinancing(see Section 4.4).
9
Thiss links risk management to income smoothing. There is a considerable literature on rationalizationss of income smoothing (for example, Goel and Thakor, 2000).
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Uncertaintyy will then also be reflected in the value of the derivatives contract that the firm uses
forr risk management. A good example is the case of Cephalon, a firm in the biotech industry that
usedd call options on its own stock to tailor its future financing needs. If the FDA approved one of
theirr drugs, considerable investments would be needed. The firm argued that external financing
wass too expensive (due to deadweight costs) and therefore engaged in a derivatives contract
withh an investment banker. However, it was not likely, that the investment banker would not
pricee the uncertainty (about the drug approval) in the risk management contract. Here there was
alsoo a cost of risk management and it is not clear whether this cost would have been lower than
thee future financing costs. Therefore, if there is a cost associated with risk management then
aa trade-off between the costs of risk management and the costs of external financing become
apparent. .

4.2.24.2.2

Managerialism and risk management

Managerss in a firm have private incentives to engage in corporate risk management. To a large
extentt these incentives follow from the structure of the management compensation package.
Managerss with shares in a firm and/or options that are deep in the money have incentives to
reducee risk. In this respect it is important to stress that the literature on executive compensation
showss that an important part of managers' income is in terms of a performance related bonus.
Oftenn such bonuses are set in terms of achieving a certain (often earnings based) target. These
bonusess give managers incentives to engage in risk management through the firm. More specifically,, once the manager reaches his targets, he may want to protect the level of earnings through
hedging.. On the other hand, if the target has not yet been reached, a manager in a firm may underr certain conditions want not to hedge/speculate hoping that this will increase the probability
off receiving a bonus.
Ann alternative rationale for corporate risk management focuses on the informativeness of
corporatee earnings about managerial ability. Risk aversion and career considerations make managerss concerned with respect to the informativeness of earnings (about their ability) and give
thee incentive to engage in risk management. Paradoxically, due to the opportunity to engage in
riskk management corporate earnings become less rather than more informative on the whole.
Managerss aware of their abilities, may have incentives to engage in risk management in order
too affect the informativeness of these earnings.
Lastly,, risk management provides managers with the opportunity to create an internal capital
market.. This gives them more discretion in the selection of investment projects and in the end
mayy result in less efficient lower-valued firms.
Inn conclusion, we observe a wide variety of managerial incentives to engage in risk management.. There is however very little empirical testing on managerial rationalizations of corporate
riskk management (except for the relation with managerial compensation contracts). Risk man-
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agementt can easily be in conflict with the interests of shareholders. In particular, there are
severall managerial incentives to engage in corporate speculation. Spectacular debacles with
derivativess signal the further need of studying managerial rationalizations of risk management.
Inn order to achieve adequate control one should have a thorough understanding of managerial
incentives.. Only with such an understanding can one think of ways to align these managerial
incentivess with those of the firm's shareholders. Research in this direction is therefore of great
importancee in order to develop better tools for performance measurement and control.
4.2.34.2.3 Costs of financial risk management
Importantt implications from the literature (discussed in Chapters 2 and 3) are: (i) that firms
moree often hedge rather than speculate; (ii) that the impact of hedging is not all that impressivee (in terms of reducing exposures); and (Hi) that risk management contributes to firm value.
Thee literature, however, generally emphasizes the benefits of corporate risk management and
neglectss its costs. There are obvious costs associated with corporate risk management that may
explainn some of these implications. It is therefore very important to have a clear idea what the
costss are and how significant they might be.
First,, there are the costs of setting up a treasury (risk management) department. These costs
cann be significant, especially for small and medium-sized firms. Second, there are the transactionn costs of hedging. Hedging transactions (like many other financial transactions), are a
zero-summ game in itself, but, due to all kinds of market imperfections (e.g. transaction costs of
trading,, the margins of the intermediaries or exchanges, etc.), can even be a negative NPV investment.. Although these transaction costs are considered to be relatively small these may still
bee important.10
AA second cost of risk management is the loss in option value for the firm's shareholders. As
explainedd in Chapter 2, the equity of afirmcan be seen as a call option on the firm's assets with
ann exercise price equal to the firm's face value of debt. Reducing the volatility in cash flows
reducess the value of this option and therefore is costly. This cost is higher the more the option
iss at the money, i.e. the closer the firm is to insolvency.
Riskk management furthermore requires liquidity (for margin calls) and therefore comes with
financing.financing. You need to be sufficiently solvent to enter an OTC derivatives contract or alternativelyy you need to deposit margins. Thus, hedging requires financing as well. These costs may
bee especially important for small and financially distressed firms."
i0

Onee may argue that these costs have decreased considerably in the last decade (due to an increased
liquidityy of derivatives market and intense competition amongfinancialintermediaries). However, especiallyy for the more complex derivatives, transaction costs can still be significant.
"Apartt from these more well-known costs, we think that there may also be some hidden costs. For
example,, in a recent case study on the US biotech firm Cephalon, Chacko, Tufano and Verter (2000)
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Wee think that in future research the costs of risk management will receive more attention.
Moree insight into these costs will help managers to optimally shape the corporate risk managementt strategy and make better trade-offs.

4.33

Surveys on the corporate use of derivatives

4.3.14.3.1 Introduction
Inn this section we present some additional evidence from recent large scale surveys on the
corporatee use of derivatives. These surveys focus on the day-to-day management of financial
pricee risks. Questions addressed are:
•• How many corporations do actually use derivatives?
•• How do corporations manage financial price risks?
•• What risks do they care about?
•• Which financial instruments dofirmsuse?
•• What is the objective of the use of these derivatives?
•• Where do they focus upon? In which area do firms use derivatives?
Answerss to these questions enable us to discuss the (ir)relevance of insights developed in the
formerr chapters.
Thee setup of this section is as follows. Section 4.3.2 provides background information on the
designn of the existing survey studies. In subsequent sections we will discuss the prevalence of
derivativee usage (4.3.3), the objective in corporate risk management (4.3.4), the types of risk
firmss focus on and how they hedge these exposures (4.3.5), the importance of a treasurer's view
onn the market (4.3.6), and accounting guidelines (4.3.7) on corporate risk management. Finally,
Sectionn 4.3.8 summarizes and confronts these results with the insights developed in Chapters 2
andd 3.
4.3.24.3.2 Design and sample characteristics of recent surveys
Inn this section we discuss the design and sample characteristics of the most important large scale
surveyss (see Table 4.1). We emphasize surveys conducted by (or in line with) Wharton Business
identifyy costs of a risk management strategy that are closely related to its purpose (preventing costly
externallfinancing),see Section 4.2.1.

4.33 Surveys on the corporate use of derivatives
Authorss

Sample characteristics

Bodnar,, Hayt, Marston and Smithson (1995)

2000 Compustat firms (US)

Bodnar,, Hayt and Marston (1996)

2000 Compustat + Fortune 500 firms (US)

Bodnar,, Hayt and Marston (1998)

2000 Compustat + Fortune 500 firms (US)

Bodnarr and Gebhardt (1998)

368 large firms (Germany)

Yanagidaa and Inui (1996)

2065 listed firms (Japan)

Berkman,, Bradbury and Magan (1997)

124 listed firms (New Zealand)

Alkebackk and Hagelin (1999)

213 listed firms (Sweden)

Dee Jong, Macrae and Nijman (2000)

157 listed firms (Netherlands)

125

TABLEE 4.1. Characteristics of recent surveys on the use of derivatives by non-financial corporations.
School. 122 In 1994, Bodnar, Hayt, Marston and Smithson (1995) sent 2000 surveys to a randomly
selectedd sample of large US non-financial firms included in Compustat. The questionnaire was
sentt out again in 1995 and 1998, with the sample extended to include all Fortune 500 firms. The
resultss of these questionnaires have been published by Bodnar, Hayt and Marston (1996, 1998).
Itt should be noted that, although the survey was mailed to the whole sample group, not all of
thee companies responded every year. As a result, one should be careful in interpreting the time
seriess component of these surveys.
Thee size of the firms in the US surveys is generally large. For example, approximately 40% of
thee firms sampled in Bodnar et al. (1998) have sales over $1.2 billion, 30% have sales between
$$ 150 million and $ 1.2 billion, and 30% have sales below S150 million. With respect to the type
off industry, approximately 20% are active in the primary sector, 49% in manufacturing and 3 1 %
inn services.
Thee study performed for Germany by Bodnar and Gebhardt (1998) incorporates on average
evenn larger firms. Despite this difference in size, Bodnar and Gebhardt are able to make valid
comparisonss with the US sample since they have the ability to correct the results of the US
samplee by leaving out the smaller firms. Qualitative conclusions with respect to differences in
resultss between these countries presented here are based on these corrected figures.
Berkman,, Bradbury and Magan (1997) study the risk management decisions of non-financial
corporationss listed on the New Zealand Stock Exchange. They do not give detailed information
withh respect to sample characteristics such as firm size or industry. However, given their focus
iss on listed companies, relatively large firms dominate this sample as well.
l2

Thesee are not the only surveys that have been done with respect to corporate risk management.
Otherr interesting surveys are: Dolde (1993) and Phillips (1995) for the US; Grant and Marshall (1997)
forr large UK firms; De Ceuster, Darinck, Laveren and Lodewijckx (2000) for Belgium firms; and Price
Waterhousee (1995) for Multinationals. Generally, the findings are consistent with those presented here.
Wheree necessary, we will complement our findings with results from these other studies.
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Authorss

Derivatives usage
Totall

Small

Medium

Country
Large

BHMS(1995) ) 35% % 12% % 30% %
BHM(1996) ) 41% % 12% % 48% %

69% % US S
59% % US S

BHM(1998) )

50% % 13% % 45% %

83% % US S

BG(1998) )

78% % na a

na a

YI(1996) )

41% % 18% % 37% %

BBM(1997) )

53% % na a

na a
na a

Germany y

55% % Japan n
100% %Neww Zealand

AHH (1999)

52% % 18% % 43% %

86% % Sweden n

JMNN (2000)

60% % 43% % 59% %

88% % Netherlands s

TABLEE 4.2. Frequency of firms using derivatives.
Thee Japanese survey by Yanagida and Inui (1996) is comparable to the US with respect to firm
size.. However, with respect to the distribution of firms over industries there are some significant
differences.133 Alkeback and Hagelin (1999) study the use of derivatives in Swedish firms listed
onn the Stockholm Stock Exchange and have their headquarters located in Sweden. Although,
theyy use the same classifications as Bodnar et al. (1995) and Berkman et al. (1997), detailed
informationn about sample characteristics with respect to size and industry classification are not
presented. .
Finally,, for the Netherlands, De Jong, Macrae and Nijman (2000) sent a survey to 157 firms
listedd on the Amsterdam Stock Exchange. Of the sample, 52% of the respondents are active in
manufacturing,, 23% in trade and 25% in services. With respect to size, 3 1 % of firms have sales
overr fl. 1.5 billion, 27% with sales between fl.0.5 and fl. 1.5 billion, and 42% with sales below fl.
0.55 billion. Note that these sales brackets do not coincide with those of the US surveys.

4.3.34.3.3

How many firms use derivatives?

Thee first question the surveys generally ask is whether non-financial corporations use derivatives
orr not. Table 4.2 summarizes the results of the different studies.14 In the three Wharton studies
reportedd in Bodnar et al. (1995, 1996, 1998) respectively 35%, 4 1 % and 50% of the firms
respondedd that they used derivatives. This suggests that derivative usage has been increasing
overr time. However, with respect to the answers of firms that responded in all three surveys, it
appearss that derivatives usage is strikingly constant (41%) over time (Bodnar et al., 1998).
Fromm the studies in the US it appears that large firms use derivatives considerably more than
mediumm sized firms, who in turn use derivatives more frequently than small firms. Derivative
133

Also a different classification has been used making the comparison slightly harder.
Inn the table and all those that follow we refer to studies using the first letters of the authors.

14
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usagee was largest among primary product producers (68%) followed by firms in manufacturing
(48%)) and firms from the services industry (42%) (Bodnar et al., 1998).
Derivativess usage in Japan is strikingly similar to that of the US. In Germany, New Zealand,
Swedenn and the Netherlands a relatively higher proportion of the firms use derivatives, which
againn is positively related to size. For example, in Germany 78% of the firms used derivatives
(comparedd to 57% in the US after correction for size). A possible explanation is that since the
economiess of these countries are more open compared to the US, firms in these countries also
facee larger exposures to financial price risks.
Contraryy to the US, firms in primary product markets are not the most frequent derivative
userss in Germany, Sweden, New Zealand and the Netherlands. 15
Amongg the firms that did not use derivatives, most firms in the US mentioned that their
exposuree was not large enough or - to a lesser extent - that the costs of using derivatives exceeded
thee benefits (e.g Bodnar. Hayt and Marston, 1998). Other reasons for not using derivatives that
weree frequently mentioned are that exposures could be effectively managed by other means,
andd concerns about the perception of derivatives usage. These reasons were confirmed in the
studyy on Germany.

4.3.44.3.4

Objectives for corporate risk management

Ann especially important question we wish to answer is what the primary objective of risk managementt is. Table 4.3 summarizes the results. For the US, most firms mention managing cash
flowflow volatility as their main objective for the use of derivatives in risk management, directly
followedd by managing volatility in accounting earnings. Managing balance sheet accounts and
thee market value of the firm are less frequently mentioned as the most important objective in
riskk management. 16
Iff we examine studies outside the US, a remarkable international difference can be observed
withh respect to the objective of derivative usage. While managing cash flow volatility is the
mainn purpose for the use of derivatives in the US and the Netherlands, in Germany and New
Zealandd the primary focus of most firms is on reducing the variability in accounting earnings
(whichh was second in the US). 17 In Germany, only for the very large companies (more than DM
100 billion) their main objective is to reduce cash flow variability.
l5

Inn Japan the distribution of derivative usage across industries is different being higher among firms
inn construction (47%), than those in public utilities (44%), manufacturing (41%) and trade and services
(34%>).. In the Netherlands, 61% of the firms in trade uses derivatives, while this figure equals 66% and
48%% for those in the manufacturing and services industries, respectively.
16
Figuress for 1998 are not available.
,7
Figuress for Japan and Sweden are not available.
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Authorss

Main objective
Cashh flows

Ace. earnings

Balance Sheet

Country
Firm value

BHMS(1995) ) 67% %

28% %

5% %

--

US S

BHMM (1996) 49% %

42% %

1% %

8% %

US S

n.a. .

US S

BHM(1998) )

n.a. .

n.a. .

n.a. .

BG(1998) )

34% %

55% %

7% %

12% %

Germany y

na a

na a

na a

Japan n

62% %

--

10% %

Neww Zealand

na a

Sweden n

na a

Netherlands s

YI(1996) )

na a

BBMM (1997) 28% %
AHH (1999)

na a

na a

na a

JMNN (2000)

60% %

33% %

7% %

TABLEE 4.3. Main objective of derivatives usage. Percentage of firms that indicate managing cash flow
volatility,, volatility in accounting earnings, balance sheet accounts, or volatility in market value as the
mainn objective of risk management.

Anotherr difference is that in Germany a relatively larger fraction of the firms (7%) uses
derivativess primarily to reduce the variability in balance sheet accounts (compared to 0.9% of
thee comparable group in the US). These results suggest that in Germany managing volatility
inn accounting figures is more important while in the US managing cash flow volatility takes
precedence. .
Whatt is the firm's philosophy towards their derivatives portfolio? Do they take a portfolio
approachh or do they view their derivatives position as transactions linked to specific corporate
exposures? 188 The latter seems the case. In Bodnar et al. (1996), 67 % of the respondents see
themm as individual transactions linked to specific corporate exposures, 18% see them as a portfolioo linked to an aggregate exposure and 15% viewed the positions as a stand-alone portfolio
forr some purposes and as individual transactions for others. None of the respondents viewed the
derivativess as solely a stand-alone portfolio.19

4.3.54.3.5

In which area do firms use derivatives (and how do they use them)?

Withh respect to the areas of use, all surveys find that firms primarily use foreign exchange
derivatives,, directly followed by interest rate instruments (see Table 4.4). For example, in the
19988 US survey, derivatives were used by 83% of the firms in foreign exchange risk management,, 76% for interest rate risk management, 56% for commodity price risk management, and
34%% for equity price risk management. In the other countries, the same pattern is observed but
,8

Thiss question was asked in the context of the control and performance measurement of derivatives

usage. .
19
Moree or less the same pattern emerged from the Bodnar et al. (1998) study for the US.
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Authors s

Areaa of use
Forex x Interestt
na a

Country y

Commmodity Equity y
na a

US S

BMH(1996) )

76% % 73% %

na a
37% %

BMH(1998) )

83% % 76% %

56% %

34% % US S

BG{1998) )

96% % 89% %

40% %

n.a. .

Germany y

YI(1996) )

85% % 80% %

5% %

Japan n
Neww Zealand

BMSH(1995) ) na a

12% % US S

BBM(1997) )

na a

7% %

5% %
na a

AHH (1999)

93% % 50% %

12% %

na a

Sweden n

JMNN (2000)

na a

na a

na a

Netherlands s

na a
na a

129

TABLEE 4.4. Area of derivatives use. Percentage of firms that use derivatives in foreign exchange risk
management,, interest rate, commodity price or equity price risk.
derivativess were used to a much lesser extent for the management of commodities and equity
pricee risk.20

2I

Inn the following subsections, we will discuss more specific details about how firms use derivativess in these areas.
Managingg Foreign Exchange Risk

Howw do firms use derivatives in foreign exchange risk management? Table 4.5 22 shows that
firmss use derivatives in foreign exchange primarily to hedge contractual commitments (I) and
20

Itt is not completely clear whether this follows from a different questionnaire. In Bodnar et al. (1995,
19966 and 1998) it was specifically asked whether firms manage the exposure from foreign exchange risk
andd what type of instruments were being used. In the Japanese study it was only asked which instruments
weree being used and from this it was established how many firms manage a certain type of risk.
2
'Forr the US firms, Bodnar et al. (1998) also explicitly ask about options usage by non-financials.
Itt appears that 68%) of the firms using derivatives also use options. Moreover, they are primarily being
usedd in foreign exchange (44%). To a lesser extent they are being used in interest rate risk management
andd commodity price risk management (both 28%). Standard European and American style options are
dominantt (respectively 42% and 38% of the firms use them). But also option combinations (like collars
andd straddles) are being used by 25% of the firms. Of the so-called exotics, the use of average rate
optionss is most popular; 19% of the firms indicated that they used an average rate option during the last
122 months. Moreover, it appears that options usage is increasing in size. Of the large firms in the sample
78%% indicated to have used options in the last year. For medium sized and small firms this was 58% and
47%,, respectively. Options usage is highest for firms in manufacturing, followed by primary product and
servicess firms.
22
Thee definitions that the authors use do not always fully correspond with the labels that we gave
them.. Bodnar et al. (1998) used on balance sheet commitments as a category rather than contractual
commitments.. De Jong et al. (2000) use a seventh category, existing contractual obligations off balance
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Authorss

What do firms hedge?
II

11 1

III I

IV V

VV

Country
VI I

BMHS(1995) ) 45(35) ) 46(31) ) 15(35) ) 25(20) ) 22(22) ) 16(24) ) US S
BMH(1996) ) 49(42) ) 50(41) ) 11(43) ) 34(38) ) 14(14) ) 8(16) ) US S
BMH(1998) ) 54(35) ) 46(39) ) 12(45) ) 32(46) ) 14(23) ) 11(28) ) US S
BG(1998) )
YII (1996)
BBM(1997) )
AHH (1999)
JMNN (2000)

77(16) ) 28(41) ) 6(40) )
na a
na a
na a

38(37) ) 5(10) )

9(14) )

Germany y

Japan n
na a
na a
na a
Neww Zealand
na
a
na
a
19(29)
)
na
a
71(12)
)
61(19) )
Sweden n
55(26) ) 67(18) ) 18(41) ) 23(23) ) 54(17) ) na a
Netherlands
s
8(36)
)
41(44)
)
8(10)
)
54(37)
)
8(40)
)
67(23) )

TABLEE 4.5. How do firms use derivatives in foreign exchange risk management? Percentage of firms
indicatingg that they use derivatives frequently (sometimes) for: 1 contractual commitments, II anticipated
transactionss within one year, III anticipated transactions beyond one year, IV foreign repatriations, V
translationn of foreign currency statements, and VI competitive and economic exposure.
anticipatedd transactions expected within the next year (II). Slightly less often, but still quite
frequently,, firms use derivatives to hedge foreign repatriations (IV), anticipated transactions
beyondd one year (III), and to hedge the translation of foreign currency statements (V). Finally,
hedgingg the competitive/economic exposure (VI) is the least frequently cited area for the use
off derivatives (although this seems to have increased over time if one compares Bodnar et al.
(1998)) with Bodnar et al. (1995, 1996).23 It is clear that the firm's primary focus is on short
termm exposures, related to (anticipated) transactions.
Studiess from countries other than the US confirm these results with respect to the use of
foreignn exchange derivatives.24 All studies find that derivatives are primarily used to hedge contractuall commitments (on balance), directly followed by anticipated transactions within one
year,, foreign repatriations, and anticipated transactions longer than one year. Still, a considerablee number of corporations use derivatives to hedge competitive exposures and the translation
andd find that 40 (46)% of firms frequently (sometimes) use derivatives for this purpose. Bodnar and
Gebhardtt (1998) use accounts receivables/payables and pending commitments.
23
Inn Bodnar et al. (1998) the questions were slightly rephrased. The overall picture on how firms use
derivativess to manage foreign exchange however remained the same. With respect to contractual commitments,, Bodnar et al. (1998) found that firms used derivatives more to hedge on balance sheet commitmentss (54% of the firms used them frequently and 35% sometimes) than off balance sheet commitments
(24%% frequently and 40% sometimes). In addition, they found that derivatives were also regularly being
usedd to arbitrage borrowing rates among countries (5% frequently and 35% sometimes).
24

Somee studies took a different approach to this question (e.g. the Japanese study did not ask specifi-

callyy for foreign exchange risk while the study on New Zealand also phrased the question slightly differently). .
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off foreign accounts. Although there is some variation in the numbers, the magnitude of importancee among these reasons is strikingly similar, especially given the differences in the goals of
suchh risk management (see Subsection 4.2.4).
Theree are, however, two remarkable international differences in the way firms manage their
foreignn exchange exposures. 25 First, it is remarkable that German firms use derivatives to a
lesserlesser extent to hedge translation exposure (5.4% frequently and 9.8% sometimes) than US
firmsfirms (15.3% frequently and 14.1% sometimes).26 In our opinion, this is remarkable since a
largerr proportion of German firms claimed to emphasize accounting figures as the objective of
corporatee risk management than in the US (see Section 4.3.4).
AA second remarkable difference is the prevalence of hedging the balance sheet by Swedish
firmsfirms where the practice is more common than in any of the other countries. Alkeback and
Hagelinn (1999) explain this from the higher interest rates in Sweden that caused the Swedish
Kronee to trade at a discount. An alternative explanation is that Swedish firms at the time of the
surveyy may very well have been much closer to a violation of debt covenants. At the time of the
surveyy Swedish firms had a relatively high leverage (Alkeback and Hagelin, 1999, p. 106).
Whatt types of derivatives do firms use for foreign exchange risk management? The most
dominantt instrument is the forward contract. Bodnar et al. (1996) find that more than 75% of
thee US firms use this as either their first, second or third choice. OTC options rank second with
overr 50%, followed by swaps and futures. This general pattern is found for Germany, Japan
andd New Zealand. 27 In Sweden futures contracts are remarkably popular; 45% of the firms use
futuress contracts while another 45% use forwards in the area of foreign exchange. Alkeback and
Hagelinn (1999, p. 112) do not find any institutional or economic explanation for this pattern.28
Itt appears that in no other country exchange traded instruments are so popular as in Sweden.
Bodnarr et al. (1996) for the US and Bodnar and Gebhardt (1998) for Germany also asked
firmsfirms to indicate what the most important instrument is to hedge different types of exposure.
Bodnarr et al. (1996) find that with respect to contractual exposure, 86% of the firms use forwards
orr futures, while only 7% use options. For the anticipated transactions within one year, forwards
25

Thee patterns with respect to the way firms use derivatives in hedging in New Zealand are strikingly
similarr to that in the US. Firms in New Zealand only use derivatives relatively more frequently to reduce
fundingg costs (69% compared to 43% for the US from the Bodnar et al., 1995 study).
26
Seee Bodnar and Gebhardt (1998).
27
Althoughh options, futures and swaps were used considerably more in the US than in Germany, in
Japann currency options and swaps were used significantly less than in the US. The survey in Japan did
nott include currency futures. For New Zealand the numbers were more comparable to the US except for
thee use of futures, which was considerably less.
288
Also, in the other areas of derivatives usage Alkeback and Hagelin (1999, p. 112)findrelatively high
overalll usage of exchange traded derivatives, but do not find any institutional or economic explanation
forr this pattern.
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Exposuree category

Average % of exposure hedged
BHM M

JMN N

49% %

20% %

Offf Balance sheet commitments

23% %

14% %

Anticipatedd transactions< 1 yr.

42% %

19% %

Anticipatedd transactions> 1 yr

16% %

10% %

Onn Balance sheet commitments

Economic/Competitivee exposures. 7% %

6% %

Translationn of foreign accounts

12% %

4% %

Repatriations s

40% %

na a

TABLEE 4.6. Percentage of foreign currency exposures hedged.
andd futures still were the dominant instrument (66% compared to 30% using options). However,
forr anticipated transactions over a year and hedging competitive exposure, the majority of firms
usee options (51% and 67%, respectively) rather than forwards or futures (43% and 24%). For
translationn exposure, forwards and futures are again the dominant instrument (48% compared
too 34% that use options for this exposure). This suggests that options are being used for more
distantt and perhaps more uncertain exposures.
Thiss pattern is not observed in Germany. Bodnar and Gebhardt (1998) find that although
forwardss were the most dominant instrument for hedging contractual commitments, German
firmsfirms tend to use more options to hedge this exposure than US firms. Moreover, the use of
optionss is not increasing for longer term exposures (e.g. anticipated exposures greater than one
year)) or exposures that are harder to hedge (competitive exposures).29
Withh respect to hedging intensity, Bodnar et al. (1998) and De Jong, Macrae and Nijman
(2000)) provide some interesting figures. It appears that most firms tend to hedge only part of
theirr exposures. Table 4.6. gives the average percentage of exposure that firms hedge. From
thesee studies, however, it appears that there is quite some variation in the hedge ratios. For
example,, the study on US firms by Bodnar et al. (1998) finds for on balance sheet commitments
thatt 40% of the firms hedge between 0 and 25% of their exposure, while 35% choose to hedge
betweenn 75 and 100% of their on balance commitments. Also for anticipated transactions and
repatriationss there is quite some mass in both tails of the distribution. All other exposures are
heavilyy skewed to the left (lower hedge ratios). 30
Anotherr interesting issue is the maturity of derivatives contracts. Bodnar et al. (1996, 1998)
findd for the US that a large proportion is concentrated in short-term derivatives. For example,
inn Bodnar et al. (1996) 84% of the firms used derivatives with a maturity shorter than 90 days.
Off these firms 53% hold only short-term (less than 180 days before the end of the fiscal year)
'Thee other surveys did not cover this issue in their questionnaire.
'Thee results of De Jong, Macrae and Nijman (2000) are in-line with these observations.
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derivatives.. On the other hand, for 16% of the firms more than half of the currency derivatives
usedd have a maturity over one year. In 1998 this latter percentage dropped considerably and
consistedd only of large firms.
Inn conclusion, firms focus their foreign exchange risk management primarily on short-term
exposuress related to (contractual) transactions. The most popular instrument is the forward contractt followed by OTC options (except for Sweden). Firms tend to hedge only part of their
exposuree with quite some variation in the hedge ratio. Finally, firms use predominantly shorttermm instruments.
Managingg Interest Rate Risk
Howw do firms manage interest rate risks? Below we will present some evidence on the types of
instrumentss that firms use and the types of exposure they focus upon.
Inn the area of interest rate risk the most dominant instrument used by firms is the interest rate
swap.. For the US, Bodnar et al. (1996) found that 95% ranked this as one of their top three
choicess (with 78% reporting it ass first choice). Structured derivatives, OTC options, and futures
aree ranked among the top three choices by more than 20% of the firms. Swaps were also most
popularr in the German and New Zealand samples, however, OTC forwards were second there.31
Furthermore,, the results were more or less comparable to the US. In Sweden, swaps are most
popularr followed by futures, forwards and options.
Thee main motive for using interest rate derivatives is to swap from a floating to a fixed interest
ratee (by 83% of the firms), followed by a swap from a fixed to floating interest rate (69%
off firms). Another 58% of firms use derivatives to fix a spread on new debt. Finally, 60% of
derivativee users in this area use them to lock in a rate for future financing based on the firm's
vieww on the market.32
Inn the context of German firms, the results with respect to the first three motivations are
largelyy similar. However, German firms appear to use derivatives relatively more intensively
too lock in future borrowing rates. Over 85% sometimes (65.5%) or frequently (20.2%) use
derivativess for this purpose, where, as for the comparable US group this was only 50%.
Managingg Commodity and Equity Price risk
Thee third and fourth major area where derivatives are being used are in commodity and equity
pricee risk, respectively. Below we will present some additional information about the way firms
managee these risks. Information on the management of commodity and equity price risk is
3

'' Although there are some charts in the paper on this question, we could not find the exact percentages
off firms using the financial instruments in New Zealand and for the US in Bodnar et al. (1995).
32
Thesee figures are from Bodnar et al. (1996) but are confirmed in the survey of Bodnar et al. (1998).
Althoughh the latter survey shows that more firms entered into floating to fixed swaps (96%).
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relativelyy scarce; only Bodnar et al. (1996) and Bodnar and Gebhardt (1998) report on these
topics. .
Commodityy price risk in the US is managed by 37% (Bodnar et al. 1996) of derivatives
users. 333 Futures, directly followed by swaps and forwards, and to a slightly lesser extent OTC
options,, are the main instruments being used in this area. In Germany, the overall usage of commodityy derivatives is less frequent. Furthermore, it appears that German firms prefer forwards
overr futures, which is in contrast with the US survey evidence. Further results are, however,
consistentt with the US results; German firms prefer futures over swaps, followed by forwards
andd options.
Equityy price risk is managed by only 12% of the US firms (Bodnar et al., 1996). The dominantt instruments here are OTC options (over 50% of the respondents indicated that they use
optionss as their first, second, or third choice), followed by exchange-traded options and structuredd derivatives. Firms express a high degree of interest in using equity puts in a share repurchasee program (44%). Use of these instruments in pension or fund management is ranked
secondd (Bodnar et a l , 1996, p. 24). Hedging equity acquired in acquisitions is third. Monetizing
ann existing equity option position and managing tax or accounting implications of an existing
equityy position receive a high degree of interest by another 16% (Bodnar et al., 1996).34

4.3.64.3.6

The impact of market view

AA very remarkable finding is that firms' use of derivatives is affected by the market view quite
considerablyy (see Table 4.6). Both in foreign exchange risk management and in interest rate
riskk management, a majority of the firms alter the timing and the size of their hedge at least
sometimess because of their market view. At least a third of these firms sometimes even take
activee positions based on their view of the market.
Germann firms, appear to alter the timing and size of a hedge more frequently and also more
frequentlyy take a position for these reasons than their US counterparts. For example, in the
USS only 6% of the firms frequently take active positions in foreign currency derivatives, while
inn Germany this percentage is 13.5%. German firms also alter the size of their hedge or the
timingg of their hedge much more frequently (20% versus 10% for the comparable US sample).35
Althoughh market view has a profound impact on the firm's risk management decisions, 44%
off the firms from the US report that they do not have a benchmark for evaluating their foreign
33

Bodnarr et al. (1998) do not report any further details on either commodity price or equity price risk.
0therr research papers did not report further details on the use of derivatives in managing equity price

34

risk. .
35
Forr the Swedish sample, Alkeback et al. {1999, p. 114) finds that 17% of the firms entered into
derivativess frequently to speculate, while 15% of the firms indicated that they frequently used derivatives
too arbitrage. These firms were all large firms.
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Country y

Position n

Forex Forex
BHM(1996) )

11(61) ) 12(48) ) 6(33) )

US S

BHM(1998) )

10(49) ) 10(51) ) 6(26) )

US S

BG(1998) )

24(65) ) 25(60) ) 14(37) )

Germany y

JMNN (2000)

4(47) )

Netherlands s

7(38) )

4(20) )

BHMM (1996) 8(64) )

4(53) )

3(36) )

US S

BHM(1998) )

6(60) )

5(54) ) 4(37) )

US S

BG(1998) )

23(68) ) 18(72) ) 6(22) )

InterestInterest rates

Germany y

TABLEE 4.7. Impact of market view on risk management decisions in forex and interest rate risk management.. Percentage of firms that indicated that a view on the market frequently (sometimes) had an impact
onn the timing, size of the hedge contract or on position taking.
currencyy risk management (Bodnar et al., 1998).36 Also, in interest rate risk management almost
halff (47%) of the sample in the US has no benchmark.37
Thee suggestion that firms often use derivatives for speculative objectives is moreover confirmedfirmed in the response to questions concerning their overall philosophy towards risk management.. Firms were asked to identify one out of four statements that best described their philosophyy about risk management. The first choice in Bodnar et al.(1998) and De Jong et al. (2000)
wass reducing volatility relative to a benchmark, chosen by 40% and 15%, respectively. The
secondd most frequent response was increasing profits relative to a benchmark, chosen by 22%
andd 13% of the US and Dutch firms respectively, 2 1 % of firms from both countries choose a
riskk adjusted performance and 18% (23%) choose to be evaluated on their absolute profits and
losses.. It is remarkable that 40% (36%) choose a profit-based approach to evaluate their risk
managementt task.38
36

Off the firms that use a benchmark, 42% of the firms use the beginning of period forward rates, 24%
usee the beginning of the period spot rates and 17% of the firms indicate that they use some baseline
percentt hedging strategy (for example, 50% hedge strategy is the baseline). Another 17% indicate using
anotherr benchmark (for example, comparison against an average of rates over the period).
37
0ff the firms that do have a benchmark, 45% choose to concentrate on the realized costs of funds
relativee to a market index, 38% use realized costs of funds relative to afixed/floatingmix, 21% choose the
volatilityy of interest expenses relative to a specific portfolio, 16% choose realized costs of funds relative
too a duration portfolio, and 12% use some other benchmark (e.g. benchmarking against the competitor's
costt of funds).
38
Inn the Netherlands, 33% of the firms do not evaluate the performance of risk management. Another
4%% use an alternative approach not listed.
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Accounting guidelines and risk management

Doo accounting rules have an impact on the firm's risk management? Bodnar et al. (1996) find
forr the US that accounting rules for 57% of the firms using derivatives induce them to hedge
aa smaller percentage of the exposure. 4 3 % responded that the current accounting rules have
noo impact on the firm's current hedging activities. 70% of the firms indicate that the accountingg rules caused the firm to forgo certain derivatives that would otherwise be useful. Another
3%% indicate that accounting rules affected the timing of the hedge. This seems to suggest that
accountingg rules in the US do have an effect on hedging practices.
Inn the US, new accounting standards (SFAS 119) were proposed and issued. Bodnar et al.
(1996)) asked what caused a major concern about the then still highly debated accounting procedures.. It seems that uncertainty about qualifying for hedge accounting is the area which causes
thee most degree of concern.

4.3.84.3.8

Main findings and confrontation

Wee have given some detailed survey information on the day-to-day practice of corporate risk
management.. In this subsection we will confront these observations with our earlier findings.
Thee use of derivatives in corporate risk management is substantial and increases with firm
size.. Larger firms are more likely to use (more complex) derivatives compared to smaller firms.
Butt the extent to which derivatives are used decreases with size; larger firms use relatively
fewerr derivatives than smaller firms.39 Furthermore, there is some evidence that the growth of
derivativess usage is strongest for smaller firms.40 This suggests that the barriers for using these
instrumentss have become lower. This is important since theory suggests the benefits for using
derivativess are largest for smaller firms.41
Corporationss use derivatives primarily to reduce the volatility of their cash flows or the
volatilityy in accounting earnings. Other reasons (like hedging the market value of the firm)
receivee considerably less attention. This is in line with the findings in Chapters 2 and 3. To
reducee financial contracting costs (including the agency costs of debt) firms should focus on the
volatilityy (or on the downside risk) of cash flows. Managerial and tax reasons may induce firms
too focus more on accounting earnings, especially if compensation is linked to these earnings.
Firmss primarily use foreign exchange derivatives, directly followed by interest rate derivatives.. Commodity price derivatives and equity price derivatives are less common, especially
-^Especiallyy after correction for exposure.
Thee most important reason for firms to not use derivatives is either that the firm has only a small (or
no)) exposure or that the firm has other means to reduce its exposure.
411
Because smaller firms are generally more financially constrained, have higher volatility in operating
cashh flows, face larger contracting costs, etc.
40
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outsidee the US. The theoretical literature has little to say about the types of financial risk a firm
shouldd engage. A likely explanation for this observation is that, on average, foreign exchange
exposuress are larger than interest rate or other exposures for non-financial corporations. An
alternativee explanation is that foreign exchange and markets for interest rate derivatives have
muchh higher liquidity.
Inn the area of foreign exchange risk management the primary focus is on hedging contractual
commitments,, directly followed by anticipated transactions within the coming year. Repatriationss of foreign dividends and anticipated transactions beyond 12 months are also hedged by
quitee a number of firms. Over-the-counter forwards is the most dominant financial instrument,
especiallyy with respect to the hedging of contractual commitments. Hedging concentrates on
thee short maturity instruments. In interest rate risk management firms primarily use swaps.
Itt is not clear why firms tend to focus on short-term (transaction) exposures. Again, the theoreticall literature has little to say about this issue. A potential explanation is that hedging concentratess on exposures that are relatively certain. Hedging uncertain exposures may even increase
risk.risk. Alternatively, the costs of hedging instruments with a longer maturity may force firms to
enterr into relatively short-term transactions. We observe that the liquidity of derivatives markets
decreasess considerably with the maturity and therefore the costs of longer term instruments
containn a large liquidity premium that makes hedging longer term exposures relatively expensive.422 The finding that firms only hedge part of their exposures is not inconsistent with theory.
Inn Chapter 2 we concluded that firms do not necessarily have to hedge completely in order to
obtainn the full benefits of a risk management program. Note that Tufano (1996) found large
variationss in the amount of hedging between firms in the same (gold mining) industry.43 Also,
studiess discussed in this chapter (see Table 4.6) suggest that there is a wide variety of hedging
strategies.. Part of this variation in hedging strategies among firms may be explained by alternativee opportunities that firms have to substitute for financial risk management. A good example
fromm the goldmining industry has been discussed in Section 3.7.3.
Inn that respect it is remarkable thatfirmstend to manage risk by risk rather than that they take
aa portfolio approach in risk management. If firms really want to reduce for example cash flow
volatilityy such a more integrated approach seems the most optimal strategy.
Perhapss the most striking result is that non-financial firms use their views on the market in
formulatingg their risk management decisions. This affects both the timing and size of the hedge
andd even induces firms to take active positions in both foreign exchange and interest rate risk
42

Firmss may use rollover hedges in short-term maturity instruments to overcome this problem. However,, there are two problems to such a risk management strategy: basis risk and it generally requires
sufficientt funding.
43
However,, this could partly be explained by the finding thatfirmsuse alternatives tofinancialderivativess in order to reduce risk.
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management. 444 Despite all evidence, that it is almost impossible to consistently outperform the
market,, corporate managers cannot resist the temptation to follow their own opinion even if they
lackk comparative advantage with respect to information. This furthermore contradicts many
off the firms' primary objectives of the use of derivatives (reducing cash flow or accounting
earningss volatility). This is worrisome if we consider the way firms measure their performance
orr report on their use of derivatives. For example, in the US, only half of the firms use some
benchmarkk to measure the performance of these activities and report on a regular basis to the
boardd of directors about derivatives activity. Moreover, almost a quarter of all firms in the US
samplee that use derivatives indicate that they evaluate the risk management function based upon
increasedd profitability relative to an index, while almost one fifth of the firms evaluate based
onn absolute profits or losses. This suggests that the perception of day-to-day risk management
leanss more towards making money than is apparent from the responses to questions on risk
management.. The response to the latter question by the overwhelming majority of the firms
wass to reduce cash flow or earnings volatility. Theories of corporate risk management do not
explainn this.
Anotherr important finding that we would like to stress is that accounting guidelines seem to
havee an important impact on the firm's risk management. Although some explanations in the
theoreticall literature explicitly stress the importance of accounting guidelines (see for example
DeMarzoo and Duffie, 1995), we feel that this topic deserves more attention in the literature.

Insightss from international comparisons

Ann international comparison of risk management practices has shown that the more open an
economyy is, the more firms tend to use derivatives. This is in line with the fact that an important
determinantt of the firm's use of derivatives is exposure. International differences have further
beenn found with respect to the objective of risk management. 45 While in the US and the Netherlands,, reducing the volatility of cash flows is most important, firms in Sweden, Germany and
Neww Zealand primarily focus on reducing volatility in accounting earnings.
Explanationss for these observed differences are incomplete. First of all, they may be related
too taxes. For example in Germany, unlike many other countries such as the Netherlands and the
US,, the accounting income statement is also used as the basis for tax calculations. This may
forcee firms in Germany to focus more on accounting earnings. A second possible explanation
iss the way in which management compensation contracts are designed. For example, because
44

Inn addition, Graham and Harvey (2000, p. 14-15) find in a survey of 392 US CFO's that executives
attemptt to time the market while issuing debt (especially for large firms).
45
Differencess in results may also be due to the timing of the studies rather than (or in addition to)
internationall differences. Hence, we should be careful not to overemphasize these as purely international
differences. .
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inn Germany management compensation more often takes the form of earnings related bonuses
whilee in the US stock options are more important, this may explain why German firms tend
too hedge more accounting earnings. Finally, differences in funding opportunities may cause
internationall differences in risk management.
Despitee these international differences in objectives, the practice of corporate risk managementt is not too different across countries. More surprisingly, international differences in these
practicess appear to be unrelated to differences in objectives.
Somee differences have been found with respect to the use of forwards versus futures and
thee purpose of the use of options. In the area of foreign exchange it is found that German
firmsfirms less frequently hedge translation exposure than US firms. Swedish firms however are
moree likely to hedge the balance sheet than of all the countries considered. There has been a
considerablee debate whether management of accounting exposures adds to the value of the firm.
Thee consensus is that hedging such exposure is relevant only if a firm is close to violating of
(solvencyy related) debt covenants. Hedging that prevents the violation of such contracts adds
too the value of the firms, since it otherwise may lead to a serious disturbance of the firms'
reall activities. However, the type of financing is also important; firms in countries where bank
financee is important (like Germany) may have less problems renegotiating around covenants.
Conversely,, firms in countries where market finance is prevalent cannot as easily renegotiate
aroundd covenants. As a result we may expect USfirmsto hedge their accounting exposures more
often.. This leaves the case for Sweden unexplained; financial markets do not play a key role in
firmfirm funding. Swedish firms furthermore use exchange traded instruments more frequently than
inn any other country. German firms, on the other hand, tend to use more options for hedging
contractuall commitments than do US firms. We have no explanation for these observations.
Inn the area of interest rate risk management, some interesting differences have been found.
Inn the US and Sweden, interest rate futures are more popular than OTC instruments while in
Germanyy and New Zealand the reverse is the case. German firms furthermore use interest rate
derivativess more often to lock in an interest rate on future borrowing compared to firms from
otherr countries. Finally, German firms tend to alter the timing and size of hedges more often
thann USfirms,based on their view of the market. This phenomenon increases with size, whereas
inn the US risk taking is sometimes larger in the small size groups.
Inn the area of commodity and equity price risk management, we observe that outside the US,
derivativess are being used by a lower percentage of firms. We however think that the use of
equityy derivatives in Europe will rapidly increase either as an instrument to hedge share repurchasee transactions (the number of share buy-backs has increased in Europe following the trend
inn the US) or as a solution to specific risk management problems. Most of these transactions
weree initiated by US investment bankers. One may expect that this trend will also be followed
inn Europe.
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Somee of these international differences might very well be due to the development of specific
derivativess markets in particular countries.46 However, despite the differences across countries
inn the objective of financial risk management, international differences in the way firms actually
managee financial risks do not seem to be very important. Future empirical research will shed
moree light on this issue.
Insightss from intertemporal comparisons

Althoughh one would expect important changes in corporate risk management over time, it is
veryy hard to draw conclusions on intertemporal developments based on the surveys we have
discussedd in this section. Except for the US, surveys on derivatives usage have been done only
oncee for each country. Even for the US, respondent behavior is so erratic across the different
studiess that it is very hard to draw strong conclusions with respect to developments over time.
Onlyy in terms of the percentage of firms that use derivatives is there some evidence suggesting
aa time trend. Among the firms in the US sample derivatives usage over time, however, was
strikinglyy similar.
Ann interesting avenue for future research might be to follow a sample of firms over several
yearss in order to get a better perspective on developments in the use of derivatives over time.

4.44

Puzzles in the literature; towards a research agenda

Inn this section we addresss what in our opinion aree the main shortcomings in the finance literature
onn the rationalizations of corporate risk management.
4.4.14.4.1

Why do firms use a view on the market in risk management?

Thiss is probably the most intriguing question of all. Despite all the evidence about the inefficiencyficiency and unpredictability of financial market prices such as exchange rates, interest rates
andd commodity prices, treasurers use their views on the market to guide their risk management
decisions.. Why do they do this? Is there an explanation for this behavior?
First,, we should stress that in some areas where firms have a comparative (information) advantagee acting on a market view seems perfectly rational. Hence, gold mining firms or oil producerss may want to speculate if they are convinced that they have such a comparative informationn advantage.47 However, it is very unlikely that non-financial firms have such an information
46

Theree is an emerging literature that focuses on the design of financial markets. For example, Allen
andd Gale (1994) surveys some of the theoretical literature that explains the emergence of financial
(derivatives)) markets and innovations.
47
Forr example, these firms may have information with respect to the size of reserves that they can
exploit. .
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advantagee about exchange rates or interest rates. In the absence of such an advantage, we would
nott expect them to systematically outperform the market and therefore see no rationale why a
firmfirm should trade on its view of the market.
Thee current literature cannot explain why firms tend to act on their views. This phenomenon
mayy simply imply that corporate treasurers do not believe in the unpredictability of financial
markett prices. However, the overwhelming evidence of unpredictable market prices implies
thatt they act irrationally, unless there is another explanation.48 We think that the most obvious
explanationn of such behavior is managerial in nature.
Considerr the managerial explanations explored in Section 2.4. Characteristic of this literaturee (although very disperse) is that it studies the relationships between one insider (a manager)
versuss outsiders (shareholders, the labor market etc.). Although this has improved our understandingg considerably, it fails in one important area in that opportunistic behavior within the
groupp of insiders cannot be explained. We think that models that allow for such opportunistic
behaviorr within a group of insiders may generate additional insight relevant for corporate risk
management. .
Corporatee treasuries often consist of a small group of professionals that are relatively high
inn the organizational hierarchy. One potential explanation why managers from time to time act
onn their views of the market is that they may have an incentive to excel in their work. Career
considerationss may drive treasurers to try to outperform the market in order to stand out. If
corporatee promotions are the outcome of a "tournament", then this may provide treasurers with
incentivess to take risks in order to get promoted.49 Perhaps, models that take this into account,
cann further enhance our understanding of such behavior.
Ann alternative rationalization is linked to potential herding behavior. Managers whose performancee is evaluated relative to peers in the industry may have an incentive to herd.50 However,
thee risk management decisions of other firms are not observable and therefore the view of the
markett may be the mechanism that coordinates the actions of treasurers of different companies
whoo follow market analysts in a more or less predictable way. These are potentially interesting
avenuess for future research.
4.4.24.4.2 Risk management and accounting
Ass argued in the introduction and in Section 4.3.7, risk management (especially the choice
amongg financial instruments) is affected by accounting principles. Qualification for hedge ac48

Ann explanation sometimes heard in practice is that trading based on a view at the market makes the
treasurer'ss job less mechanical and therefore more interesting. However, we think that this underestimates
thee challenges and importance of the treasurer's job.
49
Stulzz (1996) also suggests that an explanation along this line is likely.
50
Otherr reasons for such herding behavior may follow from strategic product market interaction.
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countingg seems to be important to prevent fluctuations in net income. This concern suggests
aa link with the literature on corporate earnings smoothing which has not been fully explored
yet. 511 We have also seen in Chapter 2 that managerial reasons to use derivatives are affected
byy the accounting principles that are in place. We therefore think that the interaction between
riskk management and accounting (in particular earnings smoothing) is a fruitful area for future
research. 52 2

4.4.34.4.3

Risk management for small firms: what do we know?

Ann important field, that in our opinion, deserves more attention is the risk management of
smalll firms. First, since hardly anything is known about this topic. Second, the scarce empirical
evidencee that we do have suggests that existing theories have little explanatory power. Third,
wee think that in the near future smaller firms will have more opportunities to increase the use
off financial derivatives due to the increased liquidity of derivatives markets and an increased
knowledgee over time about these matters. This will make entry barriers much lower.
Existingg theories suggest that financial derivatives may play an important role for small firms.
Smalll firms are generally less profitable, have a more volatile operating income, and as a consequence,, are severely financially constrained. Moreover, small firms have concentrated ownership;; often there is no separation between managers and owners. As a result, owners have a
considerablee amount of wealth (both financially and in terms of human capital) invested in the
firm,firm, and therefore do not hold a diversified portfolio. While this prevents all kinds of agency
problemss well-known in widely held firms, it also leads to risk-averse behavior. Risk managementt is an interesting way for managers/owners to sell that part of the risk over which they do
nott exercise control or have a comparative advantage in carrying. An important benefit then is
thatt corporate risk management enables much more concentrated ownership structures.
Anotherr line of thought is that for small firms long term relationships (with banks, clients in
productt markets, personnel, etc.) become more important. Crucial in such relationships is the
financiall health and stability over time. Risk management may play an important role here. For
example,, in order to become a subcontractor the firm needs to satisfy certain standards, one of
whichh is financial stability. Therefore, small firms benefit from risk management on this front
ass well.
Itt is interesting to develop and test more specific hypotheses with respect to the risk managementt decisions of smaller firms.
511
522

See for example Goel and Thakor (2000) for a recent contribution in this area.
See also Duffhues (2000) for an interesting discussion.
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4.4.44.4.4 Interaction among different forms of risk management.
Inn this section, we have explicitly focused on the use of derivatives as a form of corporate risk
management.. However, there are many other forms of risk management of which we hardly
knoww anything about. For example, our knowledge on the costs and benefits of operational
hedgingg is very limited. Also we have little knowledge with regard to the interaction between
financialfinancial and operational hedging. With respect to the costs and benefits of the corporate purchasee of insurance and diversification strategies there is some literature. However, we still lack
insightss as how these different forms of corporate risk management interact. An important area
forr future research therefore is to gain more insights in the benefits and costs of these alternative
typess of risk management and how they interact. Empirically, it would be most interesting to
analyzee whether they are complements or substitutes to each other.
4.4.54.4.5 How does risk management interact with thefirm'ssecurities.
Inn Section 4.2.2, we have stressed that risk management performs an important role; it enables to
fine-tunefine-tune the firm's financing decisions. The corporate finance literature has emphasized informationn frictions and market imperfections to explain risk management and financing decisions.
Thee benefit of risk management to a large extent lies in structuring the most optimal (efficient)
firmfirm behavior. This is good for the firm's investors by increasing the cash flows that accrue to
them.. However, we feel that this approach is also restrictive. We think that the interaction betweenn (opportunities to engage in) risk management and the design of a firm's securities goes
muchh further. However, this requires a framework where there are frictions in trading securitiess which may cause markets to become incomplete and therefore also explain the demand for
differentt types of securities.
Theree is some evidence that investors (shareholders) do care about changes in the firm's risk
profile.. For example, in Petersen and Thiagarajan (1997) firms in the gold mining industry
referredd to investor risk appetite as a reason (not) to hedge price risk of gold. More specifically,
theyy argued that there was some clientele that wanted this exposure. However, this is not very
welll understood in finance; investors can take gold risk relatively easy by investing in gold
futures.. Why then do they want to be exposed via the firm's securities?
Thee demand side for the firm's securities has been neglected for a long time, as of recently
hass received considerable attention. What do investors see as the optimal structure of these
claimss and what is the role of risk management in this respect? Is it possible for firms to benefit
byy optimizing its claims along the risk preferences of investors? These are important future
researchh questions, the answers to which may substantially increase our understanding of the
potentiall benefits and the optimal way to transfer risks.
Firmss furthermore often argue that they want to reduce their risk in order to reduce the amount
off (expensive) equity. Risk management and equity are substitutes. However, the benefits of
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suchh a transaction are not very well captured in a standard finance approach. If the risk reductionn is with respect to diverisfiable risks it will not affect the investors' required rate of return
andd therefore is irrelevant to the firm's shareholders.53 On the other hand, if it concerns nondiversifiablee risks, finance theory suggests that such risk reduction can only occur at a price.
Arbitragee will guarantee that the price of risk will be more or less the same (except for transactionn and liquidity costs) for an investor or the firm. Hence, you pay for what you get and again
itt is unlikely that the shareholders benefit in the end.
Theoretically,, it is interesting to study what happens if there is a market imperfection that
hamperss perfect risk sharing in financial markets. In incomplete financial markets, risk sharing
mayy play an important role in shaping a firm's securities towards the preferences of (groups
of)) investors.54 In Chapter 5 we explore the rationale for risk management via this demand-side
approach. .

4.4.64.4.6

The importance of product markets

Anotherr important shortcoming in the literature on rationales of corporate risk management
iss that it neglects product markets. This is surprising for a variety of reasons. First, we have
stressedd that an important economic benefit of risk management is that it fine-tunes the firm's
financingg decisions. But it is well known that product markets play an important role in a firm's
capitall structure decisions (especially in the case of imperfect competition in the product market).. If risk management is an important tool for fine-tuning the firm's financing decisions we
mayy also expect that it can play a role in the interaction between financing decisions and productt markets and therefore that the risk management decision is also shaped by product market
considerations.. A second reason is that the impact of risk management on the firm's competitivenesss in the product market has been mentioned in several case studies and surveys. A closer
examinationn of this impact on product market competitiveness may therefore bring additional
insightt concerning the economic benefits of corporate risk management. 55
AA firm's financial position (liquidity/financial slack) is an important determinant of its productt market strategy. An aggressive product market strategy should not go hand in hand with
"Obviously,, except for reasons discussed in Chapter 2. However, the standard-focus is on an increase
inn the expected cash flows of the firm.
54
Seee for example Allen and Gale (1994).
55
Forr example, Brown (2000) finds that one of the most important considerations in shaping the firm's
riskk management strategy is what competitors are expected to do. Also, Belk and Glaum (1990) found
thatt competitors' hedging strategies are important determinants for shaping a firm's own strategy. We
willl discuss more of this evidence in the motivations of Chapters 6 and 7.
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ann aggressive financing strategy.56 An interesting question is what risk management may add
too this. How does risk management (together with financing decisions) help sharpen a firm's
strategicc plan and therefore contribute to a firm's value? How is this affected by the different
typess of competition a firm faces?
Moreover,, an interesting question is to what extent the risk management strategies of a firm
aree affected by its competitors. Firms tend to disclose very little information on their risk managementt strategies because they consider such information to be highly sensitive (relevant to
competitors);; it may shape the optimal hedging strategy of their competitors. Is this true? We
willl explore the importance of product markets in risk management to answer these questions
furtherr in Chapters 6 and 7.

4.55

Concluding remarks

Thiss chapter has revealed some important lessons. Firms generally act in accordance to what
financefinance theory suggests as reasons to engage in corporate risk management. However, these
theoriess are still partial and therefore incomplete. Nevertheless, we may conclude that finance
theoryy offers some guidance to corporate risk management especially with respect to the decisionn to hedge, or not. We should at the same time conclude that for a further shaping of risk
managementt the current theories are still preliminary and highly incomplete. In particular, we
thinkk that insights into the interaction between financing and risk management (together with
thee interaction with product markets) can be improved upon.
Wee have also identified some interesting puzzles that remain. Especially intriguing is why
managerss tend to act on their views on the market in formulating risk management decisions.
Otherr interesting areas for future research include: the risk management decisions of small
firms,firms, the interaction among the various forms of corporate risk management and between corporatee risk management and accounting.
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A very good example of this is the Massey-Ferguson Ltd. case (Harvard Business School case 282043). .
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Riskk management and security design

5.11

Introduction

Inn Part I we surveyed the literature that rationalizes corporate risk management. The general
conclusionn from this literature is that risk management may lead to efficiency gains by mitigatingg - at the firm level - some of the detrimental consequences of market imperfections. This
literaturee however ignores one of the most apparent characteristics of risk management, the
transferr of firm-specific risk to outsiders. Firms use a variety of alternatives to transfer risk. For
example,, if a firm issues a security (like debt or equity), enters into a forward contract or purchasess an option, it transfers risk. Moreover, firms that purchase derivatives are likely to affect
thee risk characteristics of their initial funding sources like debt and equity. This raises questions
withh respect to the firm's use of derivatives and its effect on the design of funding instruments
likee debt and equity in the (optimal) allocation of risk. Especially interesting is the question
howw risk management may improve the firm's ability to design securities if at all. The purpose
off this chapter is to analyze the potential role of risk management and security design in a model
wheree risk sharing is important.
Bothh corporate risk management and the design of a firm's securities (like debt and equity)
aree important in allocating risks. In a completefinancialmarket such (re)allocation of risk would
nott affect investors' utilities and therefore would be irrelevant.1 Therefore, in order to analyze
thee dual role of corporate risk management and security design in (re)allocating risks it is importantt to consider incomplete asset markets as a starting point. In such markets, firms can
improvee risk sharing opportunities in the economy by offering securities that complete the market.. Markets may, however, remain incomplete when there are significant costs associated with
11

For an extensive discussion on this see Chapter 2.
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securityy design. Firms might then try to exploit differences in risk preferences among investors
byy issuing multiple types of securities and market these to those clienteles that value them most
(Allenn and Gale, 1988).2 More specifically, the incompleteness of financial markets may induce
firmss to design financial structures with extreme securities. Each security within such a financial
structuree pays the firm's full income in a specific state and zero in all other states. The primary
reasonn firms gain from such a security design is that by splitting the cash flows over separate
securitiess they facilitate more optimal risk sharing in the economy.
Buildingg on the insights developed in Allen and Gale (1988, 1994) we argue that corporate
riskk management may have a positive role in security design. We thereto characterize risk managementt as a way to change the distribution of a firm's income among different states of the
world.. Security design on the other hand concerns the allocation of the firm's income streams
overr different securities. 3 We then disentangle the separate contributions of risk management
andd security design in risk sharing. If both risk management and security design decisions affectt the allocation of risk, how do they interact?
Too study this we develop a one period (two dates) model as in Allen and Gale (1988), in which
firmsfirms maximize the proceeds from issuing securities to investors with different degrees of risk
aversion.. At the initial date, firms issue securities, i.e. claims on future cash flows or output.
Investorss purchase securities to smooth uncertain future consumption. The costs of security
designn (together with short sale constraints) make the financial market incomplete. We extend
thiss framework by allowing firms to enter into risk management (hedging). Hedging transactions
offerr firms the possibility to reduce the variability of their cash flows and partially adjust the
allocationn implied by the securities. In effect, hedging offers the firm fine-tuning possibilities
whichh in the end enables it to increase the proceeds of the initial sale of financial securities.
Iff there are important restrictions to investors' use of derivatives, corporate risk management
mayy enhance the firm's possibilities to design securities that exploit differences in investors'
preferencess (and therefore increase the proceeds from security design). Hedging, by shifting
incomee from low valued states to those where investors value income relatively higher, increases
thee firm's initial proceeds from issuing securities as compared to the Allen and Gale (1988)
modell which excludes hedging.
Subsequently,, we introduce marketing costs in our framework (as in Madan and Soubra,
1991).. We assume that approaching investors is costly and that if securities are too narrowly
designedd for a small group of investors, a firm may face considerable costs of marketing the
securities.. We model this idea by assuming that a firm that approaches an investor with a very
specificc security (for example an Allen and Gale type of extreme security) may not succeed in
sellingg the security. Running such a risk of having an unsold inventory of securities, the firm
2
3

Thiss only holds as long as there are important restrictions on short selling for investors.
Sincee we want to focus on risk sharing, we ignore other characteristics like those related to control.
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hass another reason (apart from exploiting differences in risk preferences among investors) to
structuree and price its securities; to reduce its marketing costs. Corporate hedging enables the
firmfirm to smooth its date 1 output and issue securities at date 0 that are more attractive to a larger
groupp of investors. We argue that risk management enables the firm to issue more generic securities.. A typical example is debt, a contract which pays out the same income over a wide range
off (non-default) states. The benefits of issuing more generic rather than very specific (extreme)
securitiess lie in a reduction of marketing costs. More generic securities attract a broader investmentt base and as such increase the firm's net proceeds from issuing securities in an incomplete
assett market (Madan and Soubra, 1991).
Wee think that our approach, although preliminary, offers an important perspective on the rationalee for corporate risk management. Corporations try to minimize the use of equity and take
onn debt instead. They do this by, among other things, transferring marketable risks via derivativess rather than through the firm's equity. The case of United Grain Growers, presented in the
introductionn of this dissertation, is a good example of such a transaction. Theories to date (see
Chapterr 2 for an overview) offer various explanations for such behavior. These approaches,
however,, do not consider issues related to risk sharing. If risk sharing is important in the design
off securities, risk management may contribute to firm value because it enables the firm to optimizee on the design of securities. The approach taken in this chapter explores this idea.4 The
objectivee of this chapter is not to develop a full fledged model of security design with endogenouss corporate risk management. Instead, the main purpose is to provide a perspective on the
wayy risk management may affect the firm's risk sharing through its more basic securities and
howw risk management and security design might interact. The focus is on the benefits of risk
sharingg in the economy. Therefore the perspective developed in this chapter is broader as taken
elsewheree in this dissertation.
Thee role of securities markets in the allocation of risk goes back to the seminal works of Arroww (1964) and Debreu (1959). These contributions focussed primarily on complete financial
assett markets. Later work by Radner (1972) and Diamond (1967) considered incomplete financiall markets but the primary focus was on the firm's real decisions. More recent contributions
inn the security design literature (especially Allen and Gale, 1988, 1991, 1994; and Madan and
Soubra,, 1991) explicitly identify improvements in risk sharing possibilities in incomplete asset
4

Ann important characteristic of the security design literature in corporate finance is that the optimality
off financial contracts has been developed from first principles. Securities, like debt and equity are not
takenn for granted but are endogenous in these models. For example in the context of Allen and Gale
(1988),, the question is how optimal securities would look like if risk sharing in incomplete markets is
importantt for corporations.
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marketss as the motivation for security design.5 Our work is directly related to that literature, but
addss risk management to the spectrum of financial decisions.
Sectionn 5.2 and 5.3 provide the basic framework and present two illustrative examples that
willl be used throughout the chapter. We illustrate the general idea of Allen and Gale (1988)
andd that of Madan and Soubra (1991), that firms may gain from security design if the firm's
securitiess facilitate optimal risk sharing. In Section 5.4 we include corporate hedging in both
settingss and study to what extent corporate hedging affects optimal security design. Section 5.5
discussess some limitations of our approach. Section 5.6 considers possible extensions. Finally,
sectionn 5.7 concludes.

5.22

A risk sharing security design framework

Onee of the primary functions of financial markets is the allocation of risk between firms and
investors.. Cash flow rights attached to securities traded in financial markets enable investors to
takee or reduce risks. For the suppliers of securities in financial markets (firms) it is beneficial
too sell securities to those investors that require the lowest risk premium. A firm therefore has
ann incentive to design securities that are in line with the risk preferences of investors. A recent
strandd of the security design literature considers the allocation of risk of central importance
inn the design of financial securities (especially Allen and Gale, 1988, 1994; and Madan and
Soubra,, 1991).
Inn this section and in Section 5.3 we take a closer look at risk sharing as a motivation for
securityy design. In two illustrative examples we discuss the major insights developed in the
studiess by Allen and Gale (1988) and Madan and Soubra (1991). We will then extend these
exampless to analyze the potential benefits of risk management in Section 5.4.
Thee model
Considerr a simplified economy with a countable but infinite number of firms and an equal
numberr of investors.6 There are two dates, date 0 and date 1 with a single consumption good
att each date. 7 There is uncertainty with respect to the state of the world that prevails at date 1.
55

Alternative explanations of security design will be discussed in Section 5.5.
Inn other words, we assume that there is onefirmper investor. The fact that we have an infinite number
off investors and firms, ensures that the equilibrium (if one exists) will be competitive.
7
Thee consumption good will act as numeraire. This assumption is crucial for the results. The introductionn of money or multiple goods, creates indeterminacy of equilibrium allocation in incomplete
markets.. If securities pay off in units of account, the value of these units in each of the states is indeterminate.. In incomplete financial markets this nominal indeterminacy translates into real indeterminacy.
Forr a discussion of this issue see Pesendorfer (1995) and references therein.
6
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Uncertaintyy is reflected in a finite set of states of the world s € S at date 1, where S = {1,2}.
Initiallyy (at date 0) nobody has information about which state will be realized at date 1. The
priorr probability irs, that one of the states s e S occurs, is common knowledge. At date 1 all
agentss observe the prevailing state of the world.
Att date 0firmsjointly make decisions on their production technology and issue claims against
thee state dependent output to be realized at date 1. Assume that the owners of the firm are risk
neutrall and only care about current (date 0) consumption and therefore maximize the proceeds
fromm issuing securities. In this setting, we first analyze which securities firms should optimally
issuee in equilibrium.
Too complete the framework we make the following two assumptions:
•• costly security design makes financial markets incomplete;
•• no short sales allowed.
Arroww (1964) and Debreu (1959) show that with complete financial markets investors can
achievee complete risk sharing. In such a world security design (from a risk sharing perspective)) cannot increase the investor's utility. However, to complete the market requires at least as
manyy (linearly independent) securities as there are states in the world.8 Since issuing multiple
securitiess by firms is assumed to be costly, markets are (initially) incomplete.
Thee second assumption (no short sales) guarantees that investors cannot expand the supply
off a security. If a firm issues multiple securities by splitting its cash flows to benefit from differencess in risk preferences among investors and investors are allowed to short the security, the
supplyy of the security can be enlarged to infinity. In that case, the firm cannot capture the costs
fromm security design and only issues one composite security (unlevered equity) in equilibrium.
Whenn short selling is not allowed, the firm will be able to capture (part of the) monopoly rents
fromm security design.9
Investors Investors
Investorss have time-additive von Neumann-Morgenstem utility functions and differ in their degreee of risk aversion with respect to date 1 consumption. Investors' income (endowments) at the
initiall date have been normalized to zero.10 Since at t — 0 investors do not know what state of
thee world will occur at t = 1, they have an incentive to purchase securities in order to smooth
88

With dynamic trading the number of securities is actually lower than the number of states to complete
thee market.
9
Thee main results hold when there is limited short sales. For an extensive discussion see Allen and
Galee (1994).
l0
Butt we assume that investors face no constraint in purchasing the securities issued by the firm.
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consumptionn over states. The only reason for investors to buy the firm's securities therefore is
riskrisk sharing.
Theree are two types of investors in the economy. One group (denoted by a) is risk averse with
respectt to date 1 consumption and one group is risk neutral (denoted with type n). Differences
inn preferences between investors are reflected in their respective utility functions:
UUii(c(cQtQtc^c^
wheree i G {a,n}

= c0 + ui(ci(s))

(5.1)

and where ci(s) denotes the consumption at date 1 in state s. Observe that

byy definition all investor types are risk neutral with respect to their consumption at date 0.
Forr the risk neutral investor, u„(ci(s)) (the utility at date 1 in state s) is linearly increasing
inn consumption and therefore u'n(ci(s)) is positive and constant. For the risk averse investor:
<(c1(.s)>0and<(c1(s)<0. .
Bothh investor types maximize their expected utility
££/,-(c 0 ,ci)) =f , 0 +7ri«,-(c 1 (l)) + 7r2Ui(ci(2))

(5.2)

Investorss can purchase securities (i.e. claims on future consumption) at t — 0 by giving up
currentt consumption in exchange for future consumption. A security is defined as a claim issued
byy the firm on its future (date 1) state contingent cash flow stream.11 These securities enable
investorss to smooth consumption over different states of the world at date 1. The preferences of
investorss determine security prices. For example, the maximum price that investor a wants to
payy for a security that trades off one unit of current consumption in exchange for one unit of
futuree consumption in state 1, depends on his marginal rate of substitution:

dEUdEUaa{c{cQQ,ci)/dco ,ci)/dco
Itt follows directly from equation 5.1 that for both investor types a and n the marginal utility of
consumptionn Co is equal to 1. Using this and equation 5.3, we can now express the marginal rate
off substitution of one unit of consumption in state 1 at date 1 in terms of the date 0 consumption
goodd as
Pmm = 7Ti

r,

m

(5.4)

Thiss is an expression for the maximum (state) price that an investor of type a is willing to pay
forr a security that provides one unit of consumption good at date 1 in state 1. The state price of
aa type a investor for consumption in state 2 is thus equal to
Wee therefore abstract from other relevant characteristics of a security such as control rights.
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Alongg these lines we can now derive the state prices for the risk neutral investor

PnlPnl

PP

""22

9u n (c x (l)) )
KV
ddClCl(l) (l)
dudunn((ClCl(2)) (2))
= " 2 & l ( 2)
=

(5 6)

-

Notee however, that for risk neutral investors Ugc ('if ' s a constant and independent of consumptionn at date 1.
Wee have now established a convenient framework to price securities. These prices are consistentt with investors' risk preferences. We will use this pricing framework to study the firm's
optimall security design decisions.
Firms Firms

Firmss design and issue securities at date 0. Securities are claims on the firm's state-dependent
outputt realized at date 1. The vector ys describes a firm's future production in the different states
off the world. Thus, in our framework, the security design is nothing more than writing a rule for
partitioningg the cash flow stream over a set of securities.12 Firms can only issue securities with
non-negativee payoffs (securities with limited liability). Denote the number offcdifferent types
off securities issued under a financial structure with F^. The payoffs of each security issued by
thee firm is given by the vector r J . All payoffs of the securities of afirmshould add up to the state
dependentt output y3 ( ]T)j=i rj — ys). Firms design claims on their future (uncertain) output
thatt maximize proceeds.
Issuingg securities is costly. Suppose that issue costs are positively related to the number of
securitiess issued by the firm. For example, the costs to create a financial structure with one
financialfinancial security is denoted by C(l), the costs of issuing two types of securities equals C(2),
withh three types of securities the costs are C(3), etc. We then assume that C(3) > C(2) > C(l).
Inn order to make sure that no trivial solution exists where there are no firms operating, we
assumee that C(l) is normalized to 0.
Noww assume that a firm issues a security that entitles the investor to an amount of the consumptionn good in each state s equal to r(s), where r(s) is the vector that describes the securities'
payofff in each state. What will be the proceeds if the firm offers such a security to an investor
off type a? From equations 5.5 and 5.6, we can derive the maximum price the investor of type a
2

Thee payoff of the securities and the prices are in terms of the consumption good.
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iss willing to pay for a marginal amount of such a security. This equals
D a - ^ P a

S

X r ( s ))

(5.7)

andd depends on the marginal valuation of one unit of date 1 consumption in state s (in terms
off the date 0 consumption good). In a similar way, we can find the maximum price that a risk
neutrall investor would pay for such a security.
Thee firms' problem then can be restated as the partitioning of its state dependent income
streamm over its securities such that the sum of the market values of the securities is maximized;

vv]] = max Y p l s r J ( s ) .

(5.8)

EquilibriumEquilibrium conditions

Ann equilibrium is defined as the choice of a set of securities issued by the firm, a pricing system
forr each security and investors' portfolios with the following equilibrium conditions:
1.. firms maximize the current value of consumption;
2.. investors maximize their expected utilities;
3.. markets clear.
Itt can be shown that an equilibrium exists under the assumptions presented earlier.13 In such
ann equilibrium firms design securities that correspond with investors' risk preferences. These
securitiess maximize the firm's date 0 revenues and therefore satisfy condition 1. The securitiess issued by the firm offer investors the ability to share risks at prices which maximize the
investors'' expected utility of wealth. With the set of prices derived in equilibrium markets will
clear. .
Too explain the intuition behind the model more carefully we will use a numerical example.
Wee first describe the investors' problem, then the firm's decision problem, and determine the
equilibriumm conditions. We then derive the optimal securities issued in equilibrium given the
costss of security design. In Section 5.4 we will extend this example with the possibility of risk
managementt by the firm.
13

Thee equilibrium is constrained efficient; that is a central planner faced with the same transaction
costss as in the market cannot make anyone better off without reducing someone else's utility. For an
extensivee discussion of efficiency and the proof of the existence of such equilibria see Allen and Gale
(1988,1994). .
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NumericalNumerical example la
Investors s
Wee consider two types of investors with the following utility functions:
u fl (ci(s)))

=

21n(l+Cl(s))

«n(ciOO))

=

0.8ci(s)

Investorss maximize their expected utility
E{Ui{cQ,ci{s)))E{Ui{cQ,ci{s)))

= CQ+ ^2

nsUi(c0,ci{s))

»€{1,2} }

Assumee that the probability n3 that state s occurs is \ for each state S G { 1 , 2}. Since the securitiess of a single firm form a negligible part of any investor's portfolio, in equilibrium investors
valuee individual securities based on the marginal contribution of each security to their expected
utilityy of wealth (see equation 5.7). We therefore need to calculate the state prices.
Forr every state and type of investor, we can identify the state prices (marginal utility of one
unitt of the consumption good at date 1 in state s). For example, the investor of type a, values a
marginall amount of the security that pays 1 unit of the consumption good in state 1 as
dEUJdc^l)

==
P a ll

Similarly,, we can calculate pa2 ( =

dEUJdco
7r

2

=

^

1+^(1)

2 1+c 2 l(2) ),Pni ( = 0.4) andp n 2 (= 0-4).

Firms s
Assumee for expositional reasons that there is only one type of firm in the economy. If the firm
operates,, its output vector is ys = (4,1), and ys — (0,0) otherwise. Since the firm's owners
onlyy care about current consumption, the firm's problem is to create securities at date 0 (claims
onn the state dependent date 1 output ys) that maximize the current proceeds of these securities.
Assumee that initially there is an equilibrium where all firms have a financial structure F\ with
onee composite security only. The payoff of such a security resembles that of unlevered equity.
Thee payoffs of this security are then equal to: r 1 = (4,1). Appendix 5.1 derives the state prices
inn such an equilibrium (see also Table 5.1).
Sincee the costs of security design C ( l ) have been normalized to 0, it is clearly optimal for
thee firm in our example to operate and issue securities. The market value of a firm issuing a
financialfinancial structure with only one security equals 2.
Cann a firm do better, that is increase its proceeds by issuing more than one security in this
setting?? As we will see in the next subsection, this is indeed the case if the costs of issuing such
aa financial structure are not too high.
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Investorr type i

Demand for unlevered equity
Statee /
0.5 5
0.5 5

p ls
State 2

7/33

2/3

0.44

0.4

TABLEE 5.1. Equilibrium with one composite security
Allenn and Gale's optimal (extreme) securities

Considerr the optimal securities for one specific firm if all other firms issue unlevered equity.
Tablee 5.1 shows that the risk neutral investors value income in state 1 higher than the risk averse
investorss (pn\ > pa\) and that risk averse investors value income in state 2 higher than risk
neutrall investors. As a result, a firm maximizes its proceeds by selling the complete state 1
outputt to the risk neutral investors and the complete state 2 output to the risk averse investors.
Wee refer to these as extreme securities.
Inn our example it is thus optimal for a firm to issue a financial structure F2 with two securities:
onee that pays off the complete state 1 output and zero in the state 2, i.e. r 1 = (4,0), and another
thatt only pays off in state 2 (i.e. r 2 = (0,1)). Subsequently, the firm should sell these two claims
againstt a price that matches the investors' highest state valuations. Using equation 5.8, we can
derivee that it is optimal to sell the securities with the following payoffs:
•• r 1 = (4,0), to the risk neutral investors against price v1 = 1.6;l4
•• r 2 = (0,1), to the risk averse investors against price v2 = 2/3.
Thee market value of a firm issuing these extreme securities where all other firms issue only
onee security (unlevered equity) is 1.6 + 2/3 = 2.26667. Note that the issue proceeds are higher
thann compared to the case where thefirmissues only one composite security.
Whetherr or not firms will enter in the process depends on the costs of security design (that
iss the cost of issuing two rather than one security by the firm). If these costs are lower than
0.266677 (that is the difference in the value of a firm with only one security, and that of a firm
withh two extreme securities) more firms will have an incentive to issue extreme securities in
equilibrium. .
Thee costs of security design therefore drive the equilibrium outcome. To illustrate this, in
Appendixx 5.2, we examine the equilibrium when the costs of issuing two securities C{2) equals
0.1.. In this equilibrium, a fraction equal to 0.41667 of the firms will issue only one security
(unleveredd equity with payoff (4,1)). This security will be sold to the risk averse investors
againstt a price equal to 2. The remaining fraction ofthe firms issue two securities {(4,0), (0,1)}
14

Pricess v are according to equation 5.8. Here, vl = Y^s Pisris) — 0.4 * 4 + 0.4 * 0 = 1.6
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Investor rtype e

Pi si s

aa
nn

Statee 1 Statee 2
0.3749 9 0.5 5
0.4 4
0.4 4
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TABLEE 5.2. Equilibrium with transaction costs C(2)=0.1.

andd face the costs C(2). Both firms' market values (net of costs) equal 2. Table 5.2 summarizes
thiss equilibrium.
Thee example illustrates the main findings of Allen and Gale (1988). In an incomplete asset
markett firms will issue multiple claims against its state dependent output in equilibrium. The
costss of security design determine the number of securities firms will issue in equilibrium. Firms
eitherr issue one composite security or they issue a set of securities where each pays all income
orr nothing at all in that particular state. In the new equilibrium, risk averse investors have gained;
statee prices have become more equal. The benefits of security design in this competitive setting
willl go to the investors and not to the firms.

5.33

Placement frictions or marketing costs

Onee objection that has been raised against the Allen and Gale framework is the way the costs
off security design are being treated. As described in the previous section, these costs depend
onn the number of securities that a firm issues, but not on the particular structure of the security
soldd to the market. This suggests that a very complex security can be sold to the market at
thee same costs as a standard contract. Several authors (Ross, 1989; Madan and Soubra, 1991
andd Pesendorfer, 1995) have stressed that there are important differences in the costs of issuing
securities,, dependent on the structure of the security, and emphasize that these costs - labeled
ass marketing costs - may play an important role in financial innovation and security design.
Below,, we will especially focus on the argument provided by Madan and Soubra (1991)
whoo argue that marketing securities is not costless and that these costs depend on the type
off securities being issued. The more specific a security, the harder it will be to find potential
customerss and therefore, the higher the marketing costs associated with issuing that security.
Marketingg costs in Madan and Soubra (1991) are either modeled as the costs of unsold inventory
(off securities) or as the costs of approaching multiple investors.
Inn our numerical example below we will use a relatively simple way of modelling marketing
costs.. We assume that the firm can offer a security only once to an investor. If it sets its price
tooo high, it will not be able to sell the security. Hence, we model the marketing costs as unsold

1600

5. Risk management and security design

inventory.. Although this creates rather high marketing costs, the level of these costs is not that
importantt for our analysis. 15
Iff we explicitly include these marketing costs in our framework, extreme securities are rarely
optimal.. An extreme security is structured and priced according to the risk preferences of a
veryy specific group of investors (those that value the payoffs of the security highest). This is
unlikelyy to be a large and easily identifiable group so that marketing costs of these securities
willl typically be high. The higher the marketing costs, the lower the net proceeds from these
securitiess for the firm. Taking these marketing costs into consideration, firms will generally issue
securitiess that appeal to a larger set of investors. Although this will reduce the gross proceeds
off the issue, it will also reduce the marketing costs and in the end maximize the firm's net
revenuess from issuing securities. An important result of this analysis therefore is that securities
thatt are more in line with the average preferences of investors will maximize the net proceeds
off security design. These securities typically include more debt like instruments and leveraged
equityy instead of the optimal extreme securities identified by Allen and Gale (1988).
Inn addition to the way costs are treated, there are two other important differences in the
approachh taken by Allen and Gale (1988) and Madan and Soubra (1991). First, in Allen and
Galee the analysis of the firm's security design problem is captured in a general equilibrium
framework.. Madan and Soubra, in order to stress the role of marketing costs, choose to consider
aa partial equilibrium framework.16 A second difference is that Madan and Soubra consider the
securityy design problem of a financial intermediary rather than that of a firm.17
ExampleExample 2a

Too illustrate how marketing costs affect security design we develop a second example that is
slightlyy different from the one we presented before.18 We consider an economy where investors'
marginall state valuations are as in Table 5.3. We assume that the proportion of investors of type
aa (risk averse) is equal to 0.G and the proportion of the investors of type n (risk neutral) is 0.4.
Operatingg firms generate a state dependent income at date 1 equal to ys = (4,1). In our analysis
wee focus on the security design problem of a single firm.
155

An alternative way of modeling marketing costs is with a small transaction cost per approach. In
ourr more general model in the appendix we also discuss this approach. Since hedging in our model is
costless,, we do not have a trade-off between marketing costs and hedging. As a result we have chosen
forr the simplest approach modelling the marketing costs as unsold inventory.
16

Theyy therefore do not consider the effects on state prices, nor do they consider issues related to

optimall risk sharing in the economy.
17
Wee will discuss these differences in Section 5.5.
,8
Thiss new example is needed to rule out the trivial case where issuing one composite security (unleveredd equity) is optimal. In order to keep the structure of the example as simple as possible we changed
thee individual state valuations from those in the former example.

5.33 Placement frictions or marketing costs
Investorr type

Pis Pis

aa
nn

Statee 1 State 2
1/33
2/3
0.55
0.5
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TABLEE 5.3. State prices of investors.
Considerr first the case where the firm issues only one security, unlevered equity with a payoff
equall to r 1 = (4,1). What would be the optimal pricing strategy for the firm? In an Allen and
Galee framework the firm sells its security to the investors that most value the security or

v*v* = max y^Pi$rj(s)

(5.9)

ss

Hence,, using Table 5.3, the firm would sell the security to the risk neutral investors at a price
off 2.5 (-0.5 x 4 + 0.5 x 1). However, since the firm does not know which investor type it
approaches,, and since the proportion of risk neutral investors is 0.4, the expected proceeds are
onlyy equal to 1 (2.5x0.4=1). It is obvious that the firm can increase the expected proceeds
inn the presence of these marketing costs by reducing its price to a level that also attracts the
riskk averse investors. The maximum price risk averse investors are willing to pay for unlevered
equityy according to the marginal state valuations is equal to 2 (1/3 x 4 + 2/3 x 1 = 2 ) . Because
riskk neutral investors will also purchase the security at this price, the expected proceeds for the
firmfirm at this price are 2.
Noww consider the Allen and Gale extreme securities. We have shown that in the absence of
marketingg costs, extreme securities that either pay the full output or zero maximize the gross
issuee proceeds for the firm. However, as we already suggested, such extreme securities are not
optimall in the presence of marketing costs. We will illustrate this for our next example. Since
thee risk neutral investors value income in state 1 relatively higher than risk averse investors, it
iss optimal to sell all state 1 income to the risk neutral investors. The proceeds of a security that
payss (4,0) and is sold to the risk neutral investors when there are no marketing costs is equal to
2.. With marketing costs, the expected proceeds of that similarly priced security is much lower,
namelyy 0.8 (0.4 x 2 — 0.8). Can a firm do better? Yes, by reducing the price to a level at which
itt also attracts risk averse investors. To attract the risk averse investors, the price should be
reducedd to 4/3 (1/3 x 4 — 4/3). In that case both the risk neutral and the risk averse investors
willl purchase the security and the expected proceeds increase to 4/3.
Withh respect to the second security (0,1), it is clear that in a world without marketing costs
thiss security would be sold to the risk averse investors at a price of 2/3. However, with marketing
costs,, it is optimal to sell the security at a lower price that also attracts risk neutral investors.
Thiss occurs at a price equal to 0.5. Total proceeds in the presence of marketing costs are 1
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5/66 (4/3 + 0.5 = 1 5/6). In this example where marketing costs are incorporated, selling one
securityy (unlevered equity) dominates issuing extreme securities.
Considerr now the financial structure with debt (a security that pays the same income over the
twoo states (1,1)) and levered equity (a security that pays 3 in state 1 and zero in the other state
(3,, 0)). In the absence of marketing costs, these securities would always be dominated by the
extremee securities. However, this is not the case when we incorporate marketing costs. A firm
thatt issues such securities can increase its value to 2 in a world with marketing costs by selling
thee two securities r 1 = (1,1) and r 2 = (3,0) against a price v1 = v2 = 1. Observe that both
securitiess are priced such that all investors purchase the securities.19
Theree are two important differences between a world with or without marketing costs. First, it
iss no longer optimal for the firm to sell the securities at the highest possible price. Such a security
wouldd be too specific and thus have very high marketing costs. In our simple example, due to
unsoldd inventory the expected net proceeds would be much lower when selling the security at
thee highest possible price. Second, in the presence of marketing costs extreme securities are no
longerr optimal. The two securities we identified at the end of the example dominate the extreme
securities.. By making some securities attractive for more investor types, the firm reduces its
marketingg costs and therefore increases the expected net issue proceeds.
Wee have restricted the notion of marketing costs to unsold inventory in an example where
firmsfirms could only approach investors once. Madan and Soubra (1991) consider also other possible
cases.. For example, they consider a case where firms can approach investors several times but
eachh approach has a cost. This, however, reflects the same idea, less attractive securities are
associatedd with higher marketing costs.
Inn our simple setting, we also considered only two types of investors. The basic idea however,
becomess even stronger when we consider many different types of investors (e.g. a continuum of
types).. According to Allen and Gale, a firm with income in two states should split this income
streamm into two securities with each security paying either all state income, or nothing (if the
costss of security design are low enough). These securities should then be sold to the investors
thatt value the security most. Since with a continuum of investors the firm will have to market the
optimall extreme securities to two out of the continuum of investor types, it becomes a hazardous
task.. Allowing for marketing costs (e.g. costs of unsold inventory or, more realistically, the cost
off approaching investors) subsequently makes it very unlikely that a firm will issue such extreme
securities.. Firms will choose their securities such that they appeal to a larger group of investor
types. .
l9

Thiss is not always the case but depends on the distribution of investor types and differences in their
marginall state valuations. In our example with the specific parameters it can easily be verified that this is
thee optimal pricing strategy for this financial structure.
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5.44 Corporate hedging and security design
5.4.15.4.1

Introduction

Inn this section, we consider the interactions between corporate risk management and security
design.. Building on the framework we developed in the previous sections, we analyze the effects)) of hedging on the firm's security design problem.
Forr this purpose we first need to define and characterize corporate risk management. If a
firmfirm enters into a forward contract (for hedging purposes) it transfers income from high to low
incomee states. 20 This is an important characteristic; with derivatives, a firm can transfer income
amongamong states. The security design problem as we posed it in the former sections was to partition
aa firm's state dependent income stream over one or more securities. This suggests that security
designn and risk management play a different role in the allocation of risk.21
Wee now illustrate if and why it may be optimal from a security design point of view to
reallocatee part of the firm's risk to financial markets via hedging. Since an important part of
thee variation in the firm's state dependent income is generally caused by other (non-hedgeable)
risks,, it is rather unlikely that a firm can hedge all variation in state income away. In order
too capture this, we assume (initially) that the firm can only enter into one forward contract.
Wee define the hedging contract as a contract with a payoff which requires one unit of the date
onee consumption good in the high state or pays off one consumption good in the low state
(h(h — ( — 1, l)). 2 2 As usual, the use of forward contracts does not require an up-front payment.
Withh respect to the use and pricing of forward contracts, we make some very strong assumptions.233 We first assume that the forward contract is priced at its expected value (or alternatively
thatt it is held by risk neutral investors). We furthermore restrict the use of the forward contracts
too corporations; we do not allow investors to enter into such forward contracts on their own
account.. Finally, we assume that firms can only enter into long positions. These are obviously
ratherr strict assumptions. We defend them on two grounds. First, investors' use of derivatives is
ratherr limited if compared to corporate use. Second, we are interested in studying the interaction
20

Wee focus on hedging in this chapter and ignore the possibility of speculation.
Notee that a changee in production technology is an alternative way to shift income from one state to
another.. We assume however that this is not efficient. For example, one may argue that a firm cannot shift
incomee across states without loosing some of that income.
22
Rememberr that we have a model with only one consumption good. As a result, it is a bit hard to
thinkk of a forward. However, considering multiple goods and money creates new problems in itself;
thee outcome may become indeterminate (see footnote 8). We therefore choose to model this in a very
simplisticc way.
233
We will defend these assumptions in Section 5.5 more extensively. There we will also discuss the
robustnesss of our results with respect to these assumptions.
2l
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betweenn security design and risk management at the firm level. If firms have motivation to enter
intoo derivatives that are not shared by investors (and do not harm the investors), this artificial
assumptionn is not so disturbing. We will discuss the robustness of our findings with respect to
thesee assumptions after our analysis.
Thee key insight that we develop in this section is that a firm's hedging strategy actually
mayy support its security design. We first show how firms can increase the gross proceeds from
securitiess by combining a proper hedge strategy with security design. The benefits of such a
riskk management strategy, however, directly follow from restrictions we imposed on investors'
directt use of forward contracts. Hence, the basic idea developed here will only hold if investors'
accesss to derivatives markets is indeed seriously restricted.
Wee then continue our analysis in a world with marketing costs. We find that hedging is a
particularlyy effective tool to optimize the design of securities. Moreover, since investors do not
havee an incentive to use these forwards in a related way the constraints that we imposed are
easierr to accept. Below we develop these insights extending the two numerical examples we
putt forth in Sections 5.2 and 5.3. In Appendix 5.3, we discuss a slightly more general model to
illustratee the contributions of risk management to security design.
5.4.25.4.2

The benefits of hedging: higher revenues from security design

Wee first study the link between corporate risk management and security design in an Allen
andd Gale framework where firms (but not investors) have the possibility to enter into a forward
contractt that changes the firm's income. We argue that in this framework a firm can increase
thee proceeds from its securities with an appropriate risk management strategy. We will illustrate
thiss using example la. We then study the same problem in a setting with marketing costs of
securityy design an extension of example 2a.
ExampleExample lb: hedging and security design

Considerr a single firm's security design and hedging decisions when (in equilibrium) all other
firmsfirms issue one security. We have shown in example la (Section 5.2) that in an Allen and Gale
frameworkk it was optimal for a firm to issue extreme securities if the costs of security design
weree not too high.24 These securities (4, 0) and (0,1) could be sold at prices of, 1.6 and 2/3
respectively.. The market value of a firm issuing such securities therefore was equal to 1.6 +
2/33 = 2.2667.
Noww assume that the firm engages in risk management through the use of forward contracts.
Corporatee hedging enables the firm to transfer one unit of income from the state in which it has
thee highest income to the one that has the lowest. Does this make sense? This depends on the
marginall utility of consumption of the investors in these respective states. If the marginal utility
244

We refer here to costs associated with the number of securities being issued, not marketing costs.
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off consumption in the state where the firm receives one additional unit of income is higher than
thatt where it loses one additional unit of income, then hedging can be value-increasing.
Inn the context of our example, entering into a forward contract shifts income from state 1 to
statee 2. The firm's income stream before entering a forward contract is equal to ys — (4,1).
Withh a forward contract h = (-1,1) the firm's income stream i/f equals (3,2). Now it is
straightforwardd to see that hedging in combination with issuing extreme securities improves the
firm'ss market value in comparison to not hedging.
Tablee 5.1 shows that the state prices in state 2 is 0.4 for the risk neutral investors and 2/3 for
thee risk averse investor. For state 1 these are respectively 0.4 and 1/3. The firm can increase
itss market value if it is able to shift income to the state with the highest marginal utility of
consumptionn (and thus the highest price). More precisely, if in our equilibrium only one firm
enterss into hedging, thefirmcan increase its value by hedging and then issue afinancialstructure
withh the extreme securities with payoffs of r 1 = (3,0) and r 2 = (0, 2), respectively. The firm
shouldd sell and price these securities as follows:
•• r 1 = (3,0), sell to risk neutral investors at a price equal to 1.2 (vx — 3 x 0.4 = 1.2);
•• r 2 = (0,2), sell to risk averse investor at a price equal to 4/3 (v2 = 2 x | — 4/3).
Notee that the total market value of afirmissuing these extreme securities (1.2+4/3 = 2.5333)
exceedss the market value of a firm that cannot hedge (whose maximum is 2.26667 see Section
5.2).. Hedging provides the firm with an additional tool for risk sharing; it enables the firm to
movee output across states, while the firm's initial security design can only distribute the output
inn one particular state over a number of securities. This additional feature of hedging over
securityy design increases the potential revenues from securities even further.
Notee however, that in order to achieve the benefits described above, risk averse investors'
marginall state valuations must be negatively correlated with the firm's output. Only then will,
reducingg risk be beneficial. If the opposite case holds, risk averse investors value the unhedged
securityy higher than a hedged security. In our example, hedging puts security payoffs more in
linee with the marginal state valuations of investors by taking one unit from the unpreferred state
andd adding it to the preferred state.
Thee motivation for corporate risk management however heavily depends on the assumption
thatt access to forward markets is restricted to firms. If this is not the case, investors have a
strongg incentive to enter such contracts themselves. This would change their marginal utility of
consumptionn in a particular state and thus reduce the potential benefit of corporate risk managementt substantially. Moreover, it may reduce the benefits of security design compared to the
casee where there are no forward markets.
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Hedging and security design with marketing costs

Inn Section 5.3. we argued that marketing costs have a considerable impact on security design.
Takingg these costs into account implies that security design should not only focus on receiving
thee highest price but also on increasing the attractiveness of these securities for a sufficient mass
off investors. In this section we will show that corporate risk management (hedging) enables the
firmm to make securities more attractive for investors and as a consequence, reduces the marketing
costss associated with a financial structure.
Wee will illustrate this potential role of risk management by extending example 2 with the
possibilityy to hedge as defined before.25
ExampleExample 2b: hedging to reduce marketing costs
Considerr the setup in example 2a, Section 5.3. All firms generate an income ys = (4.1) and the
statee valuations (marginal utility of consumption in the respective states) for the different types
off investors are as given in Table 5.3. We established that the firm was indifferent between issuingg one composite security and a financial structure with two securities (F 2 : {(1.1), (3,0)}).
Bothh strategies generate the same market value net of marketing costs and dominate the financiall structure with extreme securities. Assume that firms have the ability to hedge by entering
intoo a forward contract as described in the introduction to this section (h — ( - 1 , 1 ) ) . As a
resultt of such a hedging transaction, the firm's output available for security holders becomes:
yHyH — (3, 2). Does such a hedge increase the proceeds from security design net of marketing
costs? ?
Thee hedged output, equal to y" (- (3, 2)), enables the firm to issue more debt (2, 2) and a
neww security with payoff (1,0). Both the risk averse and risk neutral investors value the debt-like
instrumentt at the same price, 2. This is an especially attractive feature; to increase the expected
revenuess from security sales, the firm does not have to lower the price to attract more investors.
Therefore,, it prevents mispricing and reduces marketing costs. Given the parameters we have
chosen,, it is optimal to distribute as much output as possible via this security. Hedging helps
too transfer output over states and issue more debt. The second security has the residual payoff
(1,0).. Although it is preferred (valued higher) by the risk neutral investors, it is priced according
too the preferences of the risk averse investor at 1/3 ( = | x 1) in order to reduce marketing costs
andd increase the expected value of the net proceeds. Sold against this price the residual security
withh payoff (1,0) attracts all investors. The total proceeds of a firm combining such hedging
andd security design strategies increases from 2 to 2 1/3. 26
25

Forr a slightly more general model of the contribution of risk management in an Allen and Gale
(1988)) and Madan and Soubra(1991) model see Appendix 5.3.
26
Iff we would allow the firm to use more forward contracts, the optimum could be realized with 1.5
hedgee contract. Firm value then increases to 2.5 and marketing costs reduce to 0.
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Too sum up, in our example hedging reduces marketing costs by increasing the payoffs to
genericc securities. For these securities the mispricing necessary to attract a broader investor
basee is less severe and thus the possibility of hedging increases the firm's market value net of
marketingg costs.

5.4.45.4.4

Discussion

Wee have characterized hedging and security design as performing two separate roles in risk
sharing.. Hedging transfers the output of a firm between states. The security design decisions
concernn the distribution of a given output stream over securities issued by a firm. We have
establishedd that hedging may contribute to security design in two ways. First, by shifting a firm's
outputt to states valued higher by investors hedging increases the price of the firm's securities.
However,, it is important to stress that the value of hedging in this first case depends crucially
onn the assumption that investors cannot enter into such hedge contracts themselves. Although
theree may be several reasons why the access of investors to forwards and futures is limited (size
off derivatives contracts is too large or creditworthiness of investors is too little), the assumption
seemss rather restrictive.
Thee second way hedging is beneficial to the firm's security design is by making the securities
moree attractive to a broader investment base thereby reducing the marketing costs associated
withh issuing these securities. It is important to stress that in this case investors do not have an
incentivee to mimic the firm's risk management since only firms carry marketing costs. Hence,
heree the assumption that access to risk management is restricted to firms seems less restrictive.277 Therefore, we think that marketing costs may be important in explaining corporate risk
managementt in relation to security design.
AA characteristic of corporate risk management is that it is a more frequently used decision.
Firmss tend to purchase derivatives (often short-term) to a much greater extent than that they
restructuree or issue new securities. Although security design is sometimes combined with risk
managementt (think of foreign currency denominated debt to hedge a firm's exposure) risk managementt is generally separate from the security design decision.
Anotherr characteristic of corporate risk management is that it focuses on very specific (market)) risks rather than general risk. An important reason may be that market risks can be transferredd to the financial market in a relatively efficient way. It is efficient because there are very
littlee contracting problems and as a result, the transfer of risk occurs at a relatively low price.
27

However,, it is still important to note that these forward contracts do not complete the market.
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Limitations

Thee framework and the examples used in the previous sections were stylized. The only purpose
wee had in mind was to examine the potential role of risk management in a framework where
riskk sharing was important for the firm's security design. In this section, we will discuss the
ratherr strict assumptions that were made and the impact they may have had on our results. To
thiss end, we distinguish two sets of assumptions. First, those related to the framework we have
chosen.. Second, we consider those assumptions that are specific to our analysis. How restrictive
aree these assumptions and more importantly, how will they affect our results?

5.5.11

Framework specific limitations

Wee start with a discussion of the limitations of the basic framework we used. The repackaging
off the firm's cash flows in line with investors' preferences is a central element in the analyses
off both Allen and Gale (1988) and Madan and Soubra (1991). In our examples it was the firm
thatt designed and issued the securities. One may also argue that a financial intermediary (e.g. an
investmentt bank) could do this more efficiently. For example, in the Allen and Gale framework
aa financial intermediary could buy the securities of all firms, use these as collateral, and issue
aa multitude of securities against them. The financial intermediary would then market these new
securitiess to those investors that value them most.28 Moreover, the financial intermediaries might
developp expertise in this area by doing it for a large set of firms and therefore economize on
costs.. Alternatively, it could use the cash flow rights of many firms in developing securities
ratherr than those of one firm, thereby spreading risks.
Theree are some important reasons why we prefer to focus on firms designing the securities
ratherr than financial intermediaries. First, it is unlikely that outsiders (financial intermediaries)
andd insiders (firms) share the same information with respect to the payoff of securities. If they
doo not share this information it becomes much harder for outsiders to achieve the same benefits.
Moreoverr such asymmetric information may create well-known adverse selection and moral
hazardd problems that are of great importance in financial contracting. An important part of the
securityy design literature rationalizes financial contracts from this perspective. For example,
Townsendd (1979) shows that debt contracts are optimal for firms seeking external financing. In
thee presence of moral hazard, i.e. when firms have an incentive to be dishonest about cash flow
realization,, investors need to incur costs to verify the outcome ex post. With a debt-like contract
thesee verification costs are minimized because, only in states where the firm cannot fulfill its
Thiss actually is the setup of Madan and Soubra (1991) and Pesendorfer (1995).
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obligations,, is verification required.29 Other contracts (like equity) require verification over a
widerr range of cash flow realizations and therefore are more costly.
Nachmann and Noe (1994), Boot and Thakor (1993) and Rahi (1996) study the security designn decision when there is ex ante asymmetric information about the quality of the firm. It is
well-knownn from the study by Myers and Majluf (1984) that asymmetric information causes
mispricingg and that such mispricing is most severe for equity. In Nachmann and Noe (1994) the
analysiss focuses on the role of debt as an optimal financing device for a firm with private information.. Because debt contracts are relatively information insensitive, mispricing of a security
issuedd by a firm with some private information is minimized with a debt contract. The authors
derivee conditions under which there is a pooling equilibrium where all firms issue debt.
Boott and Thakor (1993) also consider the financing problem of a firm when there is asymmetricc information with respect to its value. They take, a now more or less, standard approach in
financefinance where price and trading volume are determined by the interplay of traders (as in Kyle,
1985).. In their model they have informed traders (those that pay to obtain information about
thee true fundamental value of the firm) and so-called liquidity traders (those that trade for other
reasons,, e.g. liquidity reasons). There is a competitive market maker to set prices and clear the
market.. The paper therefore combines the financing problem of a firm under asymmetric informationn with market microstructure elements. The key result in their paper is that undervalued
(orr high quality) firms have an incentive to design two securities rather than one composite
security.. One of these securities is completely information insensitive (debt) while the other
iss extremely information sensitive. Issuing these information sensitive securities stimulates informationn production (the reward for information production is higher with these securities).
Overvaluedd (or low quality) firms mimic the undervalued firms since otherwise they will be
screenedd out in equilibrium. Hence, there will be a pooling equilibrium where firms issue two
securities. .
Rahii (1996) combines in his analysis an ex ante asymmetric information problem as in Boot
andd Thakor (1993) and Nachmann and Noe (1994) with differences in risk preferences of investors.. In order to be able to capture the benefits of risk sharing, the firm's securities should be
designed,, if at all possible, in such a way that it mitigates the negative effects of private information.. This suggests a trade-off between the insurance gains from flotation on a stock market
andd the speculative gains resulting from private information.30
29

Nott only are verification costs minimized; the agency costs of not telling the truth under a debt
contractt are also minimized.
30
Inn order to share risk with private information, the securities should be designed in such a way that
thiss adverse selection problem is mitigated as much as possible. Rahi (1996) shows that the optimal
securityy in such a world is equity (with unlimited liability). In equilibrium securities reveal all private
information.. See also Demanque and Laroque (1995).
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Mostt of the papers described above consider the allocation of cash flow rights. A separate
literaturee focuses on allocation of control rights as a motivation for security design (see Harris
andd Raviv, 1992, for a survey of this literature).
Whenn one considers these rationales for security design, the comparative advantage of financiall institutions in (re)designing financial securities becomes less obvious. Taking this into
account,, we have chosen to focus on the firm's security design problem rather than that of a
financialfinancial intermediary. We are interested in the effect of the firm's hedging decision on the securitiess issued by the firm and think that in many cases the firm is in an optimal position to do
thee repackaging of claims on future cash flows.
AA second common assumption that is typical for the literature we build on is that short sales
aree not allowed. Although one may argue that short selling securities is costly and not very
commonn and therefore that the assumption of "no short sales" is not unreasonable, derivatives,
likee options and futures, enable investors to achieve short positions in a relatively cheap way. It
iss therefore interesting to consider the implications when we allow for (limited) short sales.
Thee short sale constraint in our model provides firms with a monopoly in security design.
Monopolyy rents are important because otherwise the firm has no incentive to design new securities,, especially if this is costly. Allowing for unlimited short sales breaks this monopoly.
Byy shorting securities investors can enlarge the supply of new securities developed by the firm
butt do not face the same costs as firms do to create such securities. Therefore short selling by
investorss will drive the monopoly rents of firms from security design to zero and takes away
thee firms' incentive to develop new securities. Firms will then only issue a composite security
(unleveredd equity) that pays off the firm's total income in each particular state (in equilibrium). 3 '
Thee effect of limited short sales on a firm's security design problem is not completely clear.
Itt depends on both the costs of security design by firms and on that of short selling by investors.
Forr example, assume that investors face fixed costs of short selling. In that case investors can
alwayss enter into arbitrage by short selling. As long as their position is large enough, the above
mentionedd profits from arbitrage will make up for the fixed costs of short selling. Given the
firm'sfirm's costs of security design there will be no equilibrium with security design.
Forr an equilibrium with security design, investors should face increasing marginal costs of
shortt selling. Consider the costs of short selling a convex increasing function, and the costs of
securityy design for the firm sufficiently low. Then, we can have an equilibrium where the firm
innovatess and captures some of the benefits, and the investors by short selling expand the supply
off the security limited by the increasing costs it faces.32 If the costs of short selling are relatively
311

Note that in such an equilibrium investors may be worse off; their risk sharing possibilities are
reducedd compared to equilibria with security design.
32
Forr a more detailed discussion of the importance of the short sale constraint see Allen and Gaie
(1988,, 1991, 1994).
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loww for investors and the costs of security design for firms are relatively high, the same situation
willl prevail as when short sales are allowed; there will be no security design in equilibrium.

5.5.25.5.2 Model specific lim itations
Asidee from the limitations following from the framework we have chosen, we can identify limitationss that are due to the specific assumptions we have made in our analysis, especially those
involvedd with respect to the forward transactions. First, we assumed that only firms could purchasee hedge contracts. This is obviously far from reality. Forwards and futures contracts are
amongg the most liquid financial securities. Although they require sufficient credit worthiness,
itt is hard to believe that investors have no access to these markets. Limiting the use of futures
contractss to investors in relation to security design is more realistic when we allow for informationn frictions. Firms generally have private information with respect to hedgeable price risks.
Theree are many reasons why firms may prefer not to disclose this information. For example,
disclosuree may not be desirable for strategic reasons, or it may simply be too costly. This makes
investors'' potential use of futures contracts for risk sharing purposes rather imprecise and puts
firmss in a much better position to hedge these risks. We therefore argue that restricting forwards
andd futures to firms for risk sharing purposes is not such an unrealistic approximation after all.
Notee that if risk averse investors had full information about the state dependent payoffs of
alll securities and they could purchase forwards, they would have bought them most certainly in
examplee lb. This would however reduce the opportunities for security design. The opening of
aa futures market for all investors then would have the same impact as allowing for short sales;
itt may result in equilibria where there will be no security design. However, if in a world with
marketingg costs investors could purchase the same derivatives as firms, it is unlikely that the
investorss will copy the firm's decisions.
Thee second strong assumption in our example is with respect to the pricing of the forward
contract.. We assumed that forwards are priced against their expected values (and therefore implicitlyy assumed that the counterparty of these contracts was risk neutral). With a risk averse
counterparty,, firms should pay (or receive) a premium. What is actually needed is a model
wheree the pricing of these hedging instruments is endogenous. This however is far from trivial,
andd several problems arise if one wants to model this in an incomplete financial market. First,
itt is well known that the introduction of a new class of assets may change the equilibrium decisionss considerably in an incomplete asset market. For example, we have already argued that
withh a futures market there may very well be equilibria where there is no security design by
corporations.. Due to the presence of futures markets, firms will not issue multiple securities
butt only one composite security. This may even reduce investors' utilities such that with futuress markets they are subsequently worse off. But the inclusion of a new set of assets not only
changess the set of securities issued in equilibrium, it will also affect the market prices of the
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availablee securities. Generally it is assumed that derivatives are redundant and priced by arbitrage.. However, this seems to ignore some externalities of the introduction of these derivatives.
Forr example, Back (1993), considers the introduction of an option on a stock in a model that
iss more or less similar to Boot and Thakor (1993). He then shows that under certain conditions
thee introduction of an option on the stock causes the volatility of the underlying asset to be
stochastic.. "The change in the price process reflects a change in the information transmitted to
byby volume and prices when the option is traded." The intuition is as follows. The informational
contentt of a buy order of a call option is substantially different from that of the purchase of the
underlyingg security. This implies that after the introduction of an option a richer class of signals
willl be received by the market. 33 The analysis by Back is important since it shows that the introductionn of a derivative may have repercussions on the underlying price process. With respect
too the case of options on stocks, this implies that options are not redundant anymore which may
havee important drawbacks for the pricing. The analysis of these issues in incomplete markets is
stilll in its infancy.
Forr our simple analysis it is important to realize that the inclusion of derivatives in a model
withh security design may have externalities in a market where investors have private information.. These externalities are not trivial and therefore force us to be modest about the robustness
off our model.
AA third assumption in our example is that we assumed hedging to be costless. Apart from a
riskk premium that may be included in the forward price, costs of hedging are a larger bid ask
spreadd (that often increases with the maturity of the hedge) compared to spot transactions; a
reductionn in credit line (entering forwards binds some of the internal wealth); and additional
costss for setting up a risk management department. Although hedging costs generally tend to
bee relatively small it is obvious that these costs make hedging an increasingly less attractive
devicee of risk sharing; firms will hedge only if the benefits (higher proceeds from securities)
aree higher than the costs of hedging. Only if the costs of hedging are convex in the number of
hedgingg contracts may we find some interior solution; firms do hedge to the point where the
marginall costs of hedging is outweighed by the potential marginal benefit a firm can capture
throughh improved security design.

5.66

Extensions

Inn Section 5.4 we studied risk management in a framework of security design. One of the characteristicss of hedging that we mentioned (but not fully explored) there was about the timing
33

Inn order to avoid having fully revealing equilibria, it is important to have so-called liquidity traders

inn both markets and the trades in these markets to be imperfectly correlated. This is an assumption in his
model. .
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off hedging vis-a-vis the security design decision. We argued that firms hedge more frequently
thann that they issue securities and that hedging in general is relatively short-term. Although we
ignoredd this feature in our simple one-period model, we think that some additional insights can
bee gained when we consider the timing of hedging versus that of issuing securities.
Securitiess cannot be changed without (high) costs. Hedging is generally a relatively cheap
wayy to adapt the payoffs of a firm's securities. But why should it be necessary to change the
securities'' payoffs? One reason might be the resolution of uncertainty. In our example where
riskk sharing was the main motivation for security design, the original securities may after some
timee have a risk profile that do not perfectly match the preferences of security holders. It may
thenn very well be in the interest of the security holders that the firm hedges to prevent undesired
outcomes,, especially if the investors are relatively sensitive with respect to which state exactly
occurs.. A change in the securities (recontracting with the investors) is costly. However, if hedgingg strategies may substitute for these decisions it may be a worthwhile and relatively cheap
instrument. .
Forr example, consider a starting firm that issues securities to finance its activities but has
aa lot of uncertainty. After some time, uncertainty becomes more predictable; for example, the
firmm becomes an important exporter to the US and therefore faces an exchange rate risk with
respectt to the US dollar. The firm's exposure with respect to the US dollar at the time the
firm'sfirm's securities were designed was unknown. After resolution of uncertainty the firms' hedging
decisionss can be directed to bring the securities' payoffs more in line with investors' initial
expectationss or current preferences. As an alternative the firm could have changed its financial
structure.. However, this seems a very costly alternative.
Thee timing also adds to the precision and the efficiency of the hedge. If hedging transactionss occur too early, measurement errors may bring the firm into inefficient hedges (over- or
underhedges).. This may even be worse than not hedging.34
Finally,, in our analysis we considered only cases where all states were identifiable. At date
00 all agents knew the firm's output in those states and investors' preferences were defined over
thesee states. These are rather strong assumptions. In reality, we may have the case where there is
aa much finer partition of state output realizations. There may even be uncertainty over the exact
distributionn of output over these states or about the states themselves (in the sense that they are
unidentifiablee at date 0). What consequences might this have? Does this make the separation
off the hedging and security design decision more likely? To answer these questions one needs
aa model that takes into consideration the sequential nature of risk management and security
design. .
34

Dumass (1994) also has a similar rationalization why firms generally tend to hedge relatively late.
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Conclusion

Inn this chapter we focused on risk sharing. More specifically, the basic idea we analyzed was
howw the firm's risk management affects or interacts with the design of securities. We identified
twoo possible rationales for risk management, both related to security design. In a model of
Allenn and Gale (1988) we first showed that hedging may lead to higher proceeds from security
design.. With hedging firms can transfer income between states. This enables firms to develop
securitiess that are better in line with investors' preferences such that they can raise the price of
theirr securities. The restrictions under which this holds however are particularly strong.
Wee subsequently argued that a second benefit of corporate risk management is the reduction
off marketing costs of securities. Risk management can be used to design payoff structures that
attractt a broader investor base. This reduces the marketing costs of security design considerably
andd increases the net proceeds for the firm. We feel this to be an interesting but preliminary
result.. Moreover, it is in line with the observation that firms use risk management to lower their
equityy base and issue more genericfinancinginstruments (like debt).
Thee economic literature on security design is still in its infancy and generally very abstract.
However,, we think that it pays to continue research along this line. Current theories tend to
neglectt risk sharing issues and the interaction between a firm's security design and its risk
management.. In addition, including information frictions to the model, but allowing for risk
managementt may increase our understanding of corporate financing practices.
Theree are some additional motivations why investors may prefer to hedge. For example, hedgingg may be beneficial since it increases the transparency of a firm's security. By taking out some
off the noise that is hedgeable, a security's payoff more closely mirrors the performance of a firm.
Thee timing of the hedge in relation to security design is also interesting. In considering this
issue,, a more dynamic model is required. Progress in this direction may increase our understandingg of the role of hedging in developing optimal securities (from a risk sharing point of
view). .

5.88

Appendix

5.8.15.8.1 Appendix 5.1
Thiss appendix derives the characteristics of an equilibrium in which firms issue one composite
securityy (example la).
Withh the marginal state valuations derived in the text and the initial security, we can derive
thee maximum value that an investor of type i is willing to pay for a security that pays rJ(s) at
datee 1 in terms of consumption goods at date 0.
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Iff all firms issue only one composite security, unlevered equity, with state dependent payoff at
datee 1 equal to r l (s) = ys = {4,1), and if we normalize the costs of such afinancialstructure to
00 for the firm, the proceeds of such a security depends on to whom it is to be sold. To maximize
thee proceeds the firm should sell it against the highest possible price, that is to the investors that
valuee the security most (has the highest marginal utility of consumption). The state prices for the
riskk neutral investors pns is equal to 0.4 for every state. Given the endowments of the risk averse
investors,, if the utility of consumption of the risk averse investors is larger than 0.4 for every
state,, then risk averse investors will hold all securities. However, as a starting point consider the
casee where both investor types hold the security with payoff r ^ s ) = (4,1} in equilibrium. This
cann only happen if the market price of that security reflects risk neutral investors' valuations of
thee payoffs of that security. Otherwise, the risk neutral investors will never hold the security.
Hence,, the price of the security in equilibrium, given that risk neutral investors will hold some
off that security, should be equal to
vv11 = 5^0.4 x rl(s) = 2
ss

Whatt can we say about the risk averse investors? They hold the securities in equilibrium
ass well. Both investor types can only hold the security if it has a price equal to 2. Given this
markett price, what proportion of the securities will the risk averse investors hold? A risk averse
investor'ss demand for the security denoted by a, directly follows from vl — 2 — Y^s \i+l*r rsSubstitutingg gives that the risk averse investors will hold half of the supply of the securities while
riskk neutral investors will hold the other half. Using this we can calculate the equilibrium state
pricess (see Table 5.1). Note that the risk averse investor's state prices (pas) in Table 5.1 equals
\\ 1+Q»r , where ars is the total payoff from securities that the risk averse investors receive and
consumee in a particular state.
5.8.25.8.2 Appendix 5.2
Thiss appendix derives the equilibrium where the costs of security design are C(2) = 0.1.
Inn equilibrium, there will be firms that issue one security and have zero costs of security
designn and other firms that issue the extreme securities as specified above. Both types of firms
willl have the same market value. The market value of the firms that issue one security remains
2.. To have an equilibrium where some firms issue one security and others the two extreme
securities,, requires that the market value of the firm with two securities (after costs) is also 2.
Thee firm's securities market value before costs therefore is 2 + 0.1 = 2 . 1 .
Sincee r 1 is sold to the risk neutral investors at a price equal to 1.6, the price of the firm's
secondd security will be pushed to 0.5 to compensate the firms for the costs of security design.
Withh these figures, we can calculate the proportions of firms issuing one security and of risk
aversee investors that are holders in the one security firms to reach an equilibrium. These are
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0.416677 and 1 respectively.35 Furthermore, we can calculate the marginal utility of consumption
off the risk averse investors in both states (j>as). Table 5.2 summarizes the equilibrium when the
costss (C(2)) are equal to 0.1.
Thee market value of firms that issue one security (4,1) is equal to that of the firms that issue
thee two extreme securities {(4,0), (0,1)} and incur the costs of security design. Both will have
aa market value equal to 2. The extreme security with payoff in the first state rl = (4,0) will
bee sold completely to the risk neutral investors and have a market value equal to 1.6. The other
extremee security with payoff r 2 = (0,1) will trade at a price equal to 0.5 and will be sold to the
riskk averse investors. The market value of the firm issuing the two extreme securities and selling
thesee to the investors that value the security most is thus 1.6+0.5 = 2.1. Net of transaction costs,
thiss equals the market value of a firm issuing one security. Note that in equilibrium, risk averse
investorss have gained in the sense that compared to Table 5.1, the difference in the marginal
utilityy of consumption between the different states has become smaller. The benefits of security
designn in this competitive setting will fall to the investors and not to the firms.
5.8.33

Appendix 5.3

Inn this appendix we provide a slightly more formal model of hedging in a risk sharing framework,, first in an Allen and Gale type of analysis and then in a model with marketing costs as in
Madann and Soubra (1991).
Allenn and Gale
Inn Allen and Gale, firms choose a financial structure that maximizes the security proceeds (markett value given a financial structure MV(Fk))

net of the costs of issuing multiple (fc) securities

(C(k))(C(k)) or

maxMVXFfc)-C(fc) )
wheree Fk is the set of k securities issued by the firm. Hence, Fk = {r3,..., r f c }, such that:

33 = 1
35

Denotee b as the proportion of firms that issue one security and a as the risk averse demand for the
unleveredd equity. Then the values given in the text have been calculated by solving the following two
equationss simultaneously: 2 = £ s ^ * i+abr\l(i-b)r'irs a n d ° ' 5 = Tls^s * i+a&rJ+u-bH'V W e
therebyy restrict a and b to assume values between 0 and 1.
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wheree ys is the output vector of the firm, and rJ is the payoff vector of the j-th security. To
maximizee this, firms should issue securities against the highest price.
Investorss choose securities that maximize their expected utility. (Investors have time additive
Vonn Neumann Morgenstern utility functions). The investors' state valuations pis therefore are
equall to:
__

dEUj{co,ci)/dci{s)
dEUdEUll{c{c00,c,cll)/dcQ )/dcQ

Too maximize the proceeds from security design, firms should design and sell these securities
att the highest price. The value of security j is

ipip — arg max \ pisr^
ses ses
andd the market value of the firm with a financial structure Fk then is equal to
kk

MV{FMV{Fkk)) = ^ 2 ^
Finally,, we need a specification of the costs of security design. In Allen and Gale these costs
(C(k))(C(k)) are a step function of the number of securities (k) issued by the firm.
Howw would hedging contribute to increase firm value? Note first that hedging expands the
opportunityy for the firm to issue a larger set of securities. Since
kk

^2^2rJrJ

=

y*+ &zf

wheree Zj is the payoff of one hedge contract over the different states s € 5, the payoff of 0
hedgee contracts is equal to 0Zf and the price of the forward contract satisfies the following
condition:: E(Zf) = 0.
Givenn this enlarged opportunity to issue securities, thee firm's maximization problem becomes

maxmax

MV{Fk)-C(k)

Fk,4> Fk,4>

Madann and Soubra

Inn Madan and Soubra, firms maximize the proceeds from securities (market value given a financiall structure MV(Fk)) net of issuing costs of securities.. However, Madan and Soubra consider
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marketingg costs of issuing securities that not only depend on the number of securities (k) but
alsoo on the types of securities that the firm issues: (C{Fk)). As a result a firm's maximization
problemm turns into

maxmax

MV{Fk)-C(Fk)

wheree Fk is again the set of A: securities issued by the firm. Also, Fk = {rJ,.... rk}. with
kk

wheree ys is the output vector of thefirmas before.
Thee maximum price that investor i is willing to pay for the j-th security depends on the
investors'' state valuations pis. When investors choose securities that maximize the investor's
expectedd utility and investors have time-additive Von Neumann Morgenstern utility functions)
thesee are again equal to
PP

""

dEUiico^/dco

andd thus,
vvJJ(i)(i) = ^ Visr3
seS seS
Thee market value of the firm with a financial structure Fk is equal to
kk

MV(FMV(Fkk)=J2)=J2yJ yJ
3=1 3=1

Inn Madan and Soubra, the marketing costs of a financial structure also depends on the price
againstt which the claims are being issued. The higher the price of the security, the harder it
iss to sell these securities and thus also the higher the marketing costs. Marketing costs can be
modelledd in two ways.
Considerr first the costs if the firm can approach investors only once. If the price is too high
thee security remains unsold. In that case the marketing costs of a financial structure Fk is equal
to o
kk

C(FC(Fkk)) = Y,^G(vJ)
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wheree vJ is the price against which the j-th security is being offered and G(vj) is the proportion
off potential buyers where v3(i) < vj.
Alternatively,, we can model the marketing costs as some small fixed transaction cost c per
approach.. If wee again define G(vj) as the proportion of potential buyers where v3(i) < v3, then
thee expected total marketing cost will be equal to

Hedgingg again expands the opportunity for the firm to issue a larger set of securities. Since
kk

^ r

33

=ya + <f>Zf

Withh the opportunity to hedge firms maximize

maxMV(FmaxMV(Fkk)-C{F)-C{Fkk) )
Fk,4> Fk,4>

Noww the firm will not only use hedging to increase the value of the claims but may also use
hedgingg to reduce the marketing costs of thefinancialsecurities.
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66
Riskk management and product markets

6.11

Introduction

Wee now have many theories that rationalize corporate risk management. However, in Chapter
44 we concluded that the existing theories are still too incomplete to adequately describe corporatee risk management practices. We argue in this chapter that a study of the interaction between
corporatee risk management and competition on product markets may fill some of the gaps in
thee existing literature. Interesting questions emerge when considering such interaction. For example:: Does a firm's risk management strategy affect its strategic operating decisions (output,
pricing,, investment decisions)? Are there interactions between competitors' risk management
strategies?? And are these strategies related to the structure on the product market?
Thee purpose of this chapter is to shed light on these questions. We focus on the impact of
corporatee risk management on a firm's output decisions in a market with imperfect competition
viaa the amount of internal wealth (financial slack). Risk management decisions today affect
thee availability of financial slack at future points in time and this may provide a link to the
firm'sfirm's real decisions. Part of this mechanism has already been spelled out in Froot, Scharfstein
andd Stein (1993). In their study they suggested that their framework "...has implications for
howhow companies' hedging strategies should depend on both (1) the nature of product market
competition,competition, and (2) their competitor's hedging strategies."1 (Froot, Scharfstein and Stein, 199
p.. 1650). In this chapter we develop a model to study the interaction between risk management
andd product market decisions more closely.
Costlyy external financing or the inability to attract external financing may affect a firm's
strategicc output decisions, especially in markets with imperfect competition. In this paper we
showw that risk management affects the strategic side effects of costly external financing and
exploree the interaction with respect to a firm's optimal hedging and output choices.
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Wee capture these issues in a two-stage game. In the first stage two firms simultaneously decide
howw much of their exposed internal wealth they will hedge. Then in the second stage the two
firmss simultaneously decide how much to produce. We therefore have a model with oligopolist
Coumott competition. Firms in our model however, need to finance the variable production costs.
Theyy can either do this with internal funds or - if available - attract external funds. External
financingg makes a firm a less aggressive competitor and therefore lowers both firms' output
choices.. Risk management, in the first stage now also affects both firms' expected profits; first
throughh its impact on the expected costs of financing but also through its impact on both firms'
optimall output decisions. As a result, we find strategic interaction with respect to both firms'
hedgingg strategies. When both firms face serious constraints, such that external financing is
difficult,, we have an equilibrium where both firms hedge. However, in cases where financing
constraintss are less important, or where firms have more internal wealth, non-hedging is the
equilibriumm risk management strategy by both firms.
Theree are many real world anecdotes supporting the focus of our analysis. Companies sometimess motivate their hedging behavior by explicitly referring to the competitive consequences
hedgingg may have on their product market strategies. Often this is related to the potential impact
off corporate risk management on the firm's market share. For example, in a recent roundtable
conferencee on corporate risk management in the Journal of Applied Corporate Finance', the
treasurerr of R.J. Reynolds Tobacco Company suggested that with a 100% hedging policy a firm
cann be just as exposed as when it does not hedge. Her argument was that if you are completely
hedgedd and the exchange rate movement turns out to be favorable, while your competitor has
leftt its exposure open, than your ability to gain market share has suffered.2
Belkk and Glaum (1990, p. 7), found in an in-depth survey of risk management within UK
multinationalss that "... their decisions to hedge critically depend on what their competitors
diddid (or what the companies thought their competitors did)" Also, in a detailed field study by
Brownn (2000) it appeared that the hedging strategies of a US manufacturing firm were affected
byy concerns related to the potential impact of hedging on its pricing strategy and market share.
Moreover,, the firm spent considerable resources in trying to generate information about both the
mainn competitors' exposure as well as their hedging strategies. Thus, it seems practitioners are
welll aware of this interaction between hedging and product market competition. The current
11

See "Bank of America roundtable on: Derivatives and Corporate Risk Management", Journal of
Appliedd Corporate Finance, Fall 1995, p. 58-74.
2
Inn an interview with a Dutch newspaper, the treasurer of KLM at that time, De Die, referred to the
potentiall of loosing market share for the firm that did not hedge while its competitors hedged after an
unfavorablee change in the exchange rate (Het Financieele Dagblad, March 15, 1996, p. 15).
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literaturee on corporate hedging, however, has ignored these effects and thus far provided no
rationalee for such (strategic) behavior.3 In this chapter we present such a rationale.4
Ourr work is related to two strands in the literature. First, there is now a considerable literature
thatt studies the impact of exchange rates on industry equilibrium and the firm's exposure to
exchangee rates in markets characterized by imperfect competition.5 Although this literature
increasess our understanding of a firm's economic exposure (especially in relation to market
structure),, it does not provide a rationale for such risk management in itself. Moreover, these
paperss assume that corporate hedging does not affect outcomes on product markets. The results
off our analysis, however, suggest that corporate hedging under certain conditions may affect
productt market equilibrium.
Ourr work relates to a second strand of the literature that studies the interaction between
financingg and product market decisions. For example, Brander and Lewis (1986) argue that
aa benefit of debt financing is that it commits the firm to be more aggressive in the product
market.. Telser (1966) and Bolton and Scharfstein (1990) on the other hand, argue that debt
mayy invite predatory strategies by competitors and therefore negatively affect firm value. These
contributionss generally consider the (strategic) interaction between capital structure and product
markett behavior but do not consider other financial decisions. 6 In our model, hedging affects
(thee need of) costly external financing and reduces the volatility in internal funds. This not only
reducess the expected funding costs, but also affects the outcome on the product market. As a
result,, hedging affects expected profits. Moreover, we find strategic interaction between two
firms'firms' risk management strategies.
33

An exception is the study by Dumas (1994). He suggests that the passing through of exchange rate
changess into prices may be influenced by the hedging decision of firms in the market. As a result, a firm's
optimall hedge depends on its competitors' hedging decisions.
4
Theree may also be other explanations for this observation. For example, it might be the case that
firmsfirms do not really know what to do when it comes to risk management. Then, it may make sense to look
att your competitors in order to have something to go by.
5
Dornbuschh (1987) and Froot and Klemperer (1989), for example, show that exchange rate changes
doo affect output prices when there is imperfect competition. Luehrman (1990), Von Ungern-Stemberg
andd Von Weiszacker (1990), and Marston (1996) all study a firm's currency-exposure in a market with
imperfectt competition. Adler (1994) incorporates a multi-period model of imperfect competition in a
studyy of a firm's exposure.
66
An exception is Maksimovic (1990). He rationalizes a firm's decision to enter into a loan commitmentt contract with a bank from the impact that this loan commitment has on the outcome on the product
market.. The loan commitment reduces a firm's future marginal financing costs and therefore changes the
firm'sfirm's optimal output decisions. By entering into a loan commitment, a firm credibly commits to a more
aggressivee output strategy on the product market in the future.
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Wee proceed as follows. In Section 6,2 we discuss some related literature that has focused on
thee interaction of product market competition and financial structure. Since, both this chapter
andd Chapter 7 focus on the impact of hedging on this interaction such a discussion is important.
Sectionn 6.3 presents the basic model. In Section 6.4 we derive our main results. Section 6.5
illustratess some key results with simple numerical examples. In section 6.6 we put our results
inn perspective and discuss their robustness. Section 6.7 summarizes and concludes.

6.22

Interaction of financial structure and product market competition

Inn this section we shortly review the literature on the interaction between financial structure
andd product market competition. Since hedging, both in Chapters 6 and 7, interferes with the
interactionn on financial structure and product markets such a survey helps to more closely definee how these chapters will add to the literature. Maksimovic (1995) distinguishes four main
approachess in this literature.
Thee first (and also earliest) approach discusses the role of financial structure in making crediblee implicit and explicit contracts with customers and rival firms. More debt decreases the firm's
abilityy to enter such (valuable) contracts. It increases the probability of default, thereby reducingg the value of implicit contracts with customers and employees (Titman, 1984). Too much
debt,, a debt overhang, makes equity holders behave more opportunistically, thereby further reducingg the value of such implicit contracts. An example of such behavior is that firms with a
debtt overhang may lower their product quality. Since customers anticipate this, they will try to
protectt themselves against such opportunistic behavior by paying less for the good. This will
leavee shareholders generally worse off thereby reducing the attractiveness of debt (Maksimovic,
19888 and Maksimovic and Titman, 1990). Corporate hedging may help preserve the value of
implicitt and explicit contracts with customers and employees and as such increase firm value
(seee Chapter 2 and Shapiro and Titman, 1992). The potential impact of hedging on a firm's
strategicc behavior in product markets, however, is ignored and therefore does not produce any
insightt in the potential impact of hedging strategies on market share, nor does it provide a rationalizationn of the interest firms have in their competitors' hedging strategies. In contrast, our
workk focuses particularly on these issues.
Thee second approach shows that the competitive environment of the firm is important in
understandingg firms' strategies. These models are often called industry equilibrium models.
Maksimovicc and Zechner (1991) is a good example. It is widely known that more debt induces a
firm'sfirm's shareholders to increase the riskiness of their activities. Maksimovic and Zechner (1991)
showw that considering the choices of competing firms in equilibrium is important in finding the
productt market strategy of a singlefirmthat increases the firm's risk. They consider an industry
equilibriumm model where a production strategy that for a single firm is risky (not taking industry
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effectss into consideration), may very well be the non-risky strategy when considering product
markett equilibrium. As a result, considering the choices of competing firms may cause some
highlyy unlikely strategies - when seen from the standpoint of an isolated firm - being very
rational.. The optimal risk management decisions in industry equilibrium models have not been
analyzedd yet.
Thee third approach stresses the strategic commitment effects of debt when there is imperfect
competitionn in the product market. The limited liability nature of equity induces shareholders
too value income in the higher states of the world more than in the low states since most of
thee increase in wealth is then attributed to the firm's debtholders (Brander and Lewis, 1986 and
Maksimovic,, 1988). As a result, firms with more debt commit to a more aggressive (higher) outputt strategy. Rival firms generally will respond with lower output.7 The existence of bankruptcy
costss will induce more or less the same behavior (Brander and Lewis, 1988).
Finally,, the fourth approach focuses on the relationship between the financial contract and
productt market strategies. More in particular, the central question in these papers is: "How does
thethe existence of financial contracts which are motivated by agency problems open aggressive
competitioncompetition by rival firms!" Bolton and Scharfstein (1990) for example, show that an optimal
financialfinancial contract that mitigates managerial incentive problems terminates funding when performancee is poor. When taking the actions of rival firms into consideration this may not be the
optimall financial contract since it will invite rival firms to prey on the firm.8 For example, rival
firmsfirms may enter into aggressive product market strategies to make the financial constraints bindingg and induce exit of the firm. An important result is that, when taking product market strategies
off other firms in consideration, financial contracts will be less sensitive to performance.
AA recent contribution to this approach by Chevalier and Scharfstein (1996) has addressed
thee interaction between financial constraints and product markets in a more dynamical model,
wheree building market share is important to generate future output. They show that, especially
duringg recessions, liquidity-constrained firms will be more short-term oriented compared to
lesss financially constrained competitors. As a result, they predict that more leveraged firms
willl be less inclined to build up market share and therefore will set higher prices compared to
theirr less financially constrained rivals. Rival firms will also "respond" with higher prices, but
sincee their focus is more on building market share they do not increase their prices too much. 9
Ann empirical prediction from this literature is that if most firms in an industry are externally
(internally)) financed, the industry markup will be more counter-cyclical (pro-cyclical).
Thee third and the fourth approach in this literature have opposing empirical predictions with
respectt to the consequences of debt financing. In a Brander and Lewis type of model, more debt
7

Att least this will be the case in a Coumot model with strategic substitutes.
Thiss was already pointed out by Telser (1966).
'Becausee prices are strategic complements.

8
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willl induce a firm to be more aggressive (and its rivals less aggressive), while in a Bolton and
Scharfsteinn model, more debt in afirmis expected to make rivals more aggressive.
Althoughh the empirical evidence is still limited, it generally rejects the Brander and Lewis
argument.. Firms with more debt do not become more aggressive players in the product markets.. Firms that have increased their leverage tend to reduce their output and increase prices.
Rivall firms tend to become more aggressive after such a recapitalization of a firm in the industry.. Firms that entered a Leveraged Buy Out (LBO) reduce their investments (and capacity)
afterr they have increased their leverage. Rival firms, however, increase their capacity and investmentss after such a recapitalization. Moreover, after a recapitalization more firms tend to enter
thee market (Chevalier, 1995 and Philips 1995). This suggests that a higher debt level invites
moree aggressive competition. Also Opler and Titman (1994) have shown that highly leveraged
firmss in distressed industries loose market share to their less levered competitors. Kovenock
andd Philips (1997) have further shown that recapitalizing firms in an industry also generally
havee the least productive plants and that capacity utilization increases after a recapitalization.
Thee effects of increasing leverage on investment and plant closure in concentrated industries
wass significant; recapitalizing firms tend to cut back on investments and increase plant closure.
Finally,, Campbello (2000) recently found support for the Bolton and Scharfstein (1990) and
Telserr (1966) arguments. Debt has a negative impact on a firm's sales, especially when rival
firmss are relatively less levered during recessions. Furthermore, Campbello (2000) found that
markupss were more counter-cyclical the higher the amount of debt in an industry. This evidence
supportss Chevalier and Scharfstein (1996)
Inn this chapter, we will analyze whether there is a rationale for a firm to engage in risk
managementt that is related to product markets. In our model risk management mitigates some
off the effects of financial contracting on the product market. Our work therefore fits nicely with
thee literature we have just described.

6.33

The basic model

6.3.16.3.1

General outline and timing

Considerr a risk neutral world where two firms labeled A and B compete for a homogeneous
goodd on a product market characterized by imperfect (Cournot) competition.10 At date I, both
firmsfirms simultaneously choose the optimal production level and incur production costs. To finance
thesee production costs, firms either rely on internal financing or (if possible) attract costly exter'°Seee Tirole (1988) for further discussion.
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FIGUREE 6.1. Timing of the model

nall financing at date 1. The availability of internal wealth is uncertain since we assume that part
off it is exposed to some risk factor." Firms can hedge this risk at date 0 with forward contracts.
Ourr analysis focuses on the relation between the output choice in the product market at date 1
andd the firm's hedging decisions at date 0. Figure 6.1 sketches the sequence of events. We have
aa two-stage model where firms at date 0 simultaneously choose a hedge (<f>% where i = A, B),
rationallyy anticipating the output decisions at date 1. At date 1, prior to the output decision,
alll uncertainty with respect to the risk factor is resolved and the hedging contract is settled.
Givenn the level of internal wealth available and the costs of external financing, both firms simultaneouslyy choose the level of output q1. If necessary they attract additional (costly) external
financingg to pay the production costs. Finally, at date 2 firms receive income from sales, repay
theirr debts (plus deadweight costs of external financing), and the model ends.
Firmss in our model maximize total firm value.12 Below we provide a more detailed setup
off our model. We first discuss the product market, then the financial markets, and finally the
equilibriumm concept relevant for our analysis.
"Fromm an investors' point of view (part of) this risk is diversifiable, which makes risk neutrality a
somewhatt innocent assumption.
12
Inn our model we do not consider uncertainty over costs or demand. Models with uncertainty over
demandd may give rise to a limited liability or bankruptcy effect of debt. Since shareholders do not take
thee bad outcomes into consideration they will enter into more aggressive strategies when financed with
debtt (see Brander and Lewis, 1986 and Showalter, 1996). Showalter (1996, 1999) further has shown that
withh uncertainty over costs, there is no strategic effect of debt. We do not want to focus on these strategic
commitmentt effects here and therefore assume that at date 1, before the output decisions have been taken,
alll uncertainty is resolved. Alternatively, we can assume that firms in our model have no significant debt
outstandingg (equity financed).
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6.3.6.3. ?

The product market

Wee describe competition on the product market with a simple Cournot model. More precisely,
wee consider a world where two firms labeled A and B compete for a homogeneous good. At
datee 1 both firms simultaneously choose quantities that maximize total firm value given the
otherr firm's optimal production decision. We characterize demand on the product market by a
simplee linear inverse demand curve,

p(q\qp(q\qBB)=a-b(q)=a-b(qAA+q+qBB) )
wheree p is the equilibrium market clearing price of the good and a and 6 are constants both
largerr than or equal to zero. The output brought to the market by firm A is denoted by qA and
thatt of firm B by qB .n
Bothh firms face total production costs characterized by

K\qK\qll)) = cV
wheree i denotes firm A or B.
Inn our model these production costs play a central role. Production costs are made at date 1
andd need to be financed either with internal wealth or externally.14
6.3.36.3.3

The financial markets

Thee capital market
Inn our model both firms need to finance their production costs at date 1. These can be financed
eitherr from internal wealth (w[) or with external funds. The firm's internal wealth available at
datee 1 is a function of some random marketable risk factor? (e.g. an exchange rate) urn formly_
distributedd over the support [e, ë], the firm's exposure 6l to this risk factor, and some exogenous
partt (unexposed to the risk factor) iwj. More precisely, we describe the level of internal wealth of
firmfirm i at date 1 as w\ = w^ + O^eP This coincides with the case where the firm has receivables
133

We have chosen a relatively simple setting in which both firms produce and sell in a single currency.
Thee exposure is exogenous; in our model a firm has internal wealth that is exposed to hedgeable price
risk.. Our motivation for this choice is twofold. First, exposures become complicated in an alternative
setupp where one firm, for example, is producing abroad especially with imperfect competition (see for
examplee Luehrman, 1990 and Marston, 1996). Secondly, we want to stress the link between corporate
riskk management and financial contracting in this dissertation. For that purpose it is sufficient to have a
ratherr simple specification of a firm's exposure.
14
Ann alternative interpretation of these production costs is as an investment in capacity. The investment
inn capacity (equal to cq) then determines how much the firm can produce in the second period.
15
Inn Chapter 2 (Section 2.4) we modelled the firm's exposure in a similar manner.
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off which part is in foreign currency and therefore faces uncertainty with respect to the amount
off internal funds available at date 1. We assume that firms have positive exposure to the risk
factorr so that high values of e correspond with high values of internal wealth.
Firmss can also finance production costs externally. However, we assume that external financingg is costly. There are a number of ways to model market frictions that mlake external financing
costly.. For example, Myers and Majluf (1984) show that if firms have private information they
cannott credibly convey to the market, they will only be able to attract external financing at a
discount.. As a result, firms prefer to finance through internal means first. In our model we have
decidedd not to model the costs of external financing explicitly. The major reason is that it would
complicatee the model considerably. Although it may add to our understanding we leave this for
futuree work. We assume that external financing is costly and that the costs are an increasing
functionn of the amount of external financing C l (e). More specifically, we consider two cases:
first,, we consider the case where firms face constant marginal financing costs (Cl(e) = a V ) ;
second,, we consider the case where firms face convex external financing costs (C(e) = l/2e 2 ).
Thee first case holds for firms with good access to financial markets. The second case is representativee for a firm with limited abilities to find external financing.16
Sincee external financing is costly, in our model firms prefer internal financing. Only when
internall wealth is exhausted, will firms switch to external financing. Therefore, the amount of
externall financing that firms attract is equal to e = max{0, clql* — w\}, where q%* is the optimal
datee 1 output decision, cl the marginal production cost and w\ the amount of internal wealth
availablee at date 1 for firm i.
Thee uncertainty over the amount of internal wealth is resolved prior to the moment that both
firmsfirms choose their output. Therefore, when both firms make their output decisions (at date 1)
theree is no uncertainty with respect to the amount of internal financing available to both firms.
Thee forward market

Bothh firms' date 1 internal wealth is exposed to some uncertain risk factor e. At date 0, both
firmsfirms have the opportunity to simultaneously enter into hedging this risk. We consider linear
hedgingg contracts only (forwards or futures). We will denote the size of the hedge contract
enteredd by firm i with </>\ This contract specifies the amount of foreign currency that has to be
soldd against the forward price ƒ at date 1. The payoff from a forward contract entered upon at
datee 0 is consequently 4>lZf, where Zf (= ƒ - e) is the payoff from the forward contract at date
1.. We assume that the expected value of the payoff from the forward contract at the entry date
(datee 0) is zero (E{Zf) = 0), and thus E(e) = ƒ.
16

AA convex cost function can be motivated by both the theory put forward in Myers and Majluf (1984)
butt also using Townsend's (1979) theory of costly external financing. For further discussion see also
Chapterr 2.4.2 and Froot, Scharfstein and Stein (1993).
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Afterr the realization of the risk factor, at date 1, but before production decisions are made,
bothh firms' hedging strategies (and the amount of internal wealth) become common knowledge.
Wee do not allow for the possibility where one firm learns about the hedging behavior of another
firmm before making its own hedging decision .

6,3.46,3.4 Equilibrium concept
Inn the case of a one-stage production game the concept of a Nash equilibrium would be sufficient.. However, we have defined a two-stage sequential model, where firms decide simultaneouslyy on hedging in the first period and then simultaneously on production. The hedging
decisionss (and thus the amount of internal wealth that both firms have, become common knowledgee at date 1 prior to the production decisions. Since we assume that firms take the hedging
decisionss at date 0 in such a way that they fully anticipate the effect of their hedging decisions
onn the outcome of the product market, we need a more narrow equilibrium concept to rule out
implausiblee behavior. We therefore will use the concept of subgame perfect equilibrium as definedfined by Selten (1977). To satisfy such an equilibrium, a strategy should satisfy that: (1) it is a
Nashh equilibrium for the entire game and (2) relevant action rules are a Nash equilibrium for
everyy subgame.

Ann equilibrium is given by a combination of output and hedging decisions of each firm:
{(q{(qAA,, 4>A), {qB, 0 B )} such that (q\ 0') maximizes expected firm value given the optimal decisionss of the other firm (qj*, <j?*) for i - A,B and j = A,B and i ƒ j .
Inn the next section we solve the model through backward induction. First, we derive optimal
productionn decisions in the product market given each firm's internal wealth and first-stage
hedgingg decision. Then, moving backwards, we derive the firm's optimal hedging decision.
Firmss choose output in the second stage that maximize profits. The costs of external financing
C'(e)) will affect the product market equilibrium. In the first stage firms choose the size of
thee hedge that maximizes expected profit. Hedging decisions (may) affect the cost of external
financingfinancing and thus the outcome on the product market. We will explore under which conditions
hedgingg is an equilibrium strategy and how such hedging decisions affect outcomes on the
productt market.

6.44

Interaction between corporate hedging and product markets

Inn this section, we solve the model backwards in two stages: first, we solve the equilibrium on
thee product market given both firms' initial hedging strategy; second, we solve for the optimal
firstt stage hedging strategy.
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6.4.16.4.1 Second stage product market equilibrium
Att date 1 both firms (i = A, B) choose output that maximize profits

m a x T T ^ ^ )) = V{q\q3)q% - <V - C"(e<)
takingg the output decisions of the other (j — A,B and i ^ j) as given.
Now,, consider first the case where both firms are financially unconstrained and therefore do
nott need external financing. In that case Cl(e) = 0. The first order conditions of the maximizationn problem are enough to derive the equilibrium outcomes if the second order conditions are
satisfied.177 The first order conditions of this unconstrained problem are
f)irf)irA A

^ jj

| ££

= p(q\qB)+PA(qA,qBhA-cA

=0

- p(q\qB)+PB(q\qB)qB-cB

(6.1)

=0

wheree pi denotes the partial derivative of the inverse demand curve with respect to q\ Using the
twoo first order conditions we can derive the implicit reaction curves rA and rB for firms A and
B,B, respectively. Firm A's reaction curve (rA) specifies the firm's optimal output decision as a
functionn of firm B's output decision. These reaction curves are respectively

rrAA

: qA = -^qB

+

{a-cA)/2b

rrBB

: qB = -\qA

+

(a-cB)/2b

Figuree 6.2 plots these two reaction curves. Note that both curves are downward sloping. Firm A
willl produce more as B produces less and vice versa. In the terminology of Bulow, Geanakoplos
andd Klemperer (1985) we therefore consider strategic substitutes.18 The point where the two
reactionn curves cross is the unique Nash equilibrium of this output game. Substituting the two
reactionn curves into each other gives the Nash equilibrium outputs
qqMM
BB

= {a-2cA

+ cB)/3b
B

(6.2)

A

qq ** = (a - 2c + c )/3b
Firmm A's optimal production decision depends on the demand function (a) and the marginal
17

Seee appendix 6.1 that this is indeed the case.
^Alternatively,, with strategic complements the reaction curves are upward sloping. This implies that
ann increase in the output by onefirmwill also induce the competitor to increase its output.
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FIGUREE 6.2. Reaction curves offirmsA and B when both firms are financially unconstrained.
costss of both itself and that of firm B. Note that qAt is negatively related to its own marginal
costss (c 4 ) and positively related to its competitor's marginal cost (c B ). This is the standard
Cournott equilibrium when for both firms the amount of internal wealth available at date 1 (w\)
satisfiess respectively wA >\{a-2cA+

cB) £ and wB > \{a - 2cB + cA) ^-.

Noww consider the impact of external financing. With external financing the first order conditionss have an additional term

~dq~~dq~A A

| ££

p(qp(qAA,q,qBB))

+

= p{q\qB) + PB{q\qLBB

PA(qA,qB)qA-cA-C,
00
dqdqA A
ideideB B
cB C: C: l l == 0
dqdq

(6.3) )

wheree C\ the partial derivative of firm i's cost of external financing with respect to e. Using that
SslSsl

=

c'

if g > o, we can rewrite the two first order conditions and derive:

dq' dq'

qqBB + ( a

_

(1

+

-a-aAA + (a - (1 +

CA)cA))/2b

CB)cB)/2b

(6.4) )

Noticee that the last term is equal to zero when the firm does not need external financing in
equilibrium.. Then, C(e) = 0 and thus also Ce = 0.
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FIGUREE 6.3. Reaction curves of firms A and B when firm A faces constant marginal financing costs at
highh levels of output.
Constantt marginalfinancingcosts
Withh constant marginal external financing costs (CA

thee reaction curve shifts down

whenn the firm needs external financing (see Figure 6.3). As a result a firm will produce less
comparedd to if it had sufficient internal funds to finance the production costs. 19
Iff both firms need external financing in equilibrium the equilibrium output decisions are

a-2ca-2cAA(l+a(l+aAA))
36 6
a-2ca-2cBB(l+a(l+aBB))
3b 3b
Thiss is an equilibrium as long as w{ <

c

+ cB{l + aB)
A

(6.5) )

A

+ c {l + a )
) for j

=

A , B and ] = A, B and

ii ^ j . Note that the impact of constant marginal financing costs is the same as an increase in
bothh firms' marginal production costs
Iff one firm (say firm A) needs external financing while the other (firm B) does not, then the
equilibriumm output decisions are

a - 2 c * ( ll + a '
3b 3b
a-2ca-2cBB
+
3b 3b

(6.6) )
cA{l+aA)

'9Thee impact of constant marginal costs of external financing on product market equilibrium is similar
too an increase in the marginal cost of one of the producers.
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- ^ — - — ) and wf > cu{

Thiss is an equilibrium as long as w;f < cr{

^

L

).

Convexx external financing costs

Inn a similar manner, we can specify the optimal output decisions for firm A and B when these
firmss face convex external financing costs (C(e) = l/2e 2 ). In this case, the marginal external
financingg costs are C\ = e\ Substituting in the reaction curves give

g** = - i g * + ( a - ( l + e V ) ) / 2 &

g BB = - ^

4

+ ( a - ( l + eB)cs)/26

(6.7)

Notee that ë = max{0, clq{* - (wl0 +6le + 0 i Z / ) } , and thus is also a function of ql. To establish
thee new reaction curves we substitute this into equation 6.7. After a bit of rearranging we get
thee following reaction curves for firm A and B respectively:

AA
^^
'

qA = -\qB
A

99

+ {a- cA) /2b for eA = 0
b

R

= -2H^9

, a—(l—wA)cA

+

2U(c^

r-

4 ^

for e

n

> °

andd for firm B :
BB

B
q

99

wheree w\ = w^+O^e+ftZf.

= -\qA
"

+ (a - c B )/2b for e B = 0

~26+(cS)*9

+

2b+(c^

t 0 r e

> U

Now obviously, output decisions respond more intensely compared

too the case with constant marginal financing costs.
Too illustrate these changes we have plotted the new reaction curves in Figure 6.4 for a specificc set of parameters. The slopes of the reaction curves for firms that need external financing
becomee steeper and the reaction curves shift inwards compared to the case where there is no
suchh need of external financing.20 Notice that in our model external financing makes firms less
ratherr than more aggressive (as in Brander and Lewis, 1986, and Showalter, 1996).
20

Inn the case were firms are completely financially constrained, (have no opportunity to attract external
funds),, firms cannot produce more than available internal funds allow. Note that with the cost function of
externall financing used here, this is more or less what happens. It is possible to add a scaling factor rj to
thee cost function of external financing that is between 0 and 1 to reduce the impact of the cost function.
However,, this would further complicate our analysis.
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FIGUREE 6.4. Reaction curves of firms A and B, when they face convex marginal financing costs at high
levelss of output. .
Iff one firm (say firm A) is financially constrained in equilibrium while the other (firm B) is
not,, the optimal output decisions for firm A and firm B are respectively:

aa + cB - 2cA + 2cAwA
*,«) )
366 + 2(c-4)2
baba - 2bcB + bcA - bcAwA + a{cA)2 QQBtBt(4>\e) (4>\e)
{3b{3b + 2(cA)2)b
Thiss is an equilibrium if w* < \cA

and wB >

B

c

(6.8 8
cB(cA)2

^ ^ ^ ^ S ^ '

0

0

^ '

Finally,, if both firms are financially constrained in equilibrium, i.e. q" > ^ for both i
cc

ii

A,A, B, then the optimal output decisions are as follows:

baba + bcB - bcBwB + a{cB)2 - 2cAb AA

A

AA

2c2c ww bb +

?**(0A,0V) )

22

B 2

- 2cBb -

BB

2c2c ww bb +

qqBB*tt*ttAAAABB,t) ,t)3b3b22 + 2b{cA)2
wheree w[{<j>\ e)=wi0

+ 0'e +

B 2

+ 2b(c )

B

(6.9) )

cB(cA)2+

A 2

c wf{c )
+

(cB)2{cA)2

ftZj.

Thiss is an equilibrium if w\ < cl
andd i ^ j .

{cA)2{cB)2

3& + 2b{c ) + 2b{c ) +
BB

cA{cB)2+

B 2

c w (c )

A 2

baba + bcA - bcAwA + a{cAf

A

'— —
6(36+2(cJ) 2 ) )

forr i = A,B and j = A, B
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The first stage hedging decision

Inn the above we have characterized the second stage output equilibrium decisions conditional on
hedgingg decisions and the realization of the exchange rate. Note that with proportional financing
costs,, the output decisions are fixed once we know whether A and/or B needs external financing.
Withh convex financing costs the output decisions are a more direct function of the hedge ratio
andd the realization of the exchange rate. We will now analyze the first stage hedging game.
Firmss at date 0 choose hedge positions that maximize expected profits. They then anticipate
futuree product market decisions contingent on the level of internal wealth. The hedging transactionn itself has zero expected value. Therefore, to make hedging beneficial, it should contribute
too expected profits in other ways. We argue that it does so via the costs of external financing
andand the consequences of these costs on the product market equilibrium. Our analysis of the first
stagee hedging decision will focus on this link.
Too solve for the optimal first stage hedging decisions we will use the equilibrium outcome
inn the product market and then solve for the optimal hedge ratios. Hence, both firms choose a
hedgee that maximizes their expected profits
m a x £ ( 7 r ' ( 0 \ ^ , e ) ))

(6.10)

<P' <P'

takingg the optimal hedging decisions of the other firm as given.
Iff parameters are such that firms are financially unconstrained (and therefore do not need
externall financing) for any exchange rate, we can then show that:
Propositionn 14 If the financial constraint is not binding (e > min{ c

q

u
gA~^

,

%& ° })• far

anyany exchange rate, there is an equilibrium where the firms have no incentive to hedge in the
initialinitial stage and both firms produce in the second stage the output as in a standard Cour not
duopolyduopoly with:
qqAA** =

{a-2cA

+ cD)/3b

qqBB** =

(a-2cB

+ cA)/Sb
AA A *

Proof.. If the minimum exchange rate e is equal to inin{ c

q

(6.11)

A

QAWQ ,

B

B*

Ö

^ B " " 1 1 }, neither firm is

financiallyy constrained and we are back in a simple (unconstrained) Cournot game. In Section
6.4.11 it is shown that the solution to this game satisfies ql* = (a - 2cl + c3)/3b for i = A, B
andd j — A,B and i / j . m
Thiss first result serves as a benchmark. It defines an unconstrained equilibrium in the second
stagee where firms always have sufficient internal financing. Alternatively stated, firms have
deepp pockets. In such a case risk management decisions in the first period do not affect output
decisionss in the second period (there is no interaction between the two stages) and therefore
riskk management is irrelevant. Now consider the more interesting case where one of the two
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firms,firms, for at least some realizations of the exchange rate, need external financing to finance
thee marginal production costs. Below we first consider the case for constant marginal financing
costss and then the case for convex financing costs.
Constantt marginal financing costs

Withh constant marginal financing costs we can write the expected profits of firm A as

E(7rE(7rAA(4>(4>AA,<p,<pBB,e)),e)) = j\7rA>I((f)A,e))f(e)de

+ J\nA>II(<t>\e))f(e)de

+

Jj7rJj7rAA''rvrv(<p(<pAA,e))f(e)de,e))f(e)de
ass long as ? < ?, or as

£ ( 7 r ^ ,, <ƒ>*,£)) = j\nA<I(<pA,e))f(e)de

+JjnA'ni(4>A,e))f(e)de

+

\-K\-KAA>>IVIV{4>-\z))i{e)de{4>-\z))i{e)de
if?? < ?. Where? is defined as the exchange rate where firm A becomes unconstrained (does
nott need external financing) and ? as the exchange rate where firm B does not need external
financingfinancing to produce the equilibrium second stage output,
AA

_

c V ' -wA

- <j>Af

eeAA-4>-4>A A
eeBB - 4>B
Notee that? and? depend on the hedging strategies offirmsA and B, respectively. Hence, if firm
AA becomes unconstrained first, then equation 6.14 describes firm A's expected profits. Conversely,, if firm B becomes unconstrained first, then equation 6.15 describes firm A's expected
profits. .
Thee first term specifies the equilibrium profits of firm A where both firms are constrained.
Withh a sufficiently low realization of the exchange rate (e E [É,?]) both firms need external
financing.financing. In that case the equilibrium output decisions for firms A and B are given in equationn 6.5. We denote these output decisions as qAI* and qBI*, respectively. Note that the output
decisionss of both firms are constant in this interval. Hence,
E(7rE(7rAA''JJ(e,<f)(e,<f)AA)))) = E\p(qAI\qBI*)qAlt-cAqAI*
- CA(eA)}
wheree

:

CA{eA) - aA{cAqAI* - [wA + BAe + <t>A*(f - e)})
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Thee expected profits of A over this interval is a linear function in e and (pA*.
Whenn e e [?,?] and ? < ?, we have the case where firm B needs external financing while
firmfirm A does not. The output decisions of both A and D (qAU* ,qB!I*) can easily be derived from
equationn 6.6.21 The associated expected profits of firm A over this interval can be written as

E(xE(xAJIAJI))

= E\p(qAII\qB!I*)qAI"

- clqAU* + (wA + 0'\ + <f>A'(f - e) -

cAqA!I*)}

However,, w h e n ? < ? a n d e € [?.?], so that firm yl needs external financing while B does not,
thenn the optimal output decisions are (qAIH*, qDI11*) as specified in equation 6.6. The expected
profitss of firm A over the specified interval are then equal to

E{irE{irAA''mm))
wheree

E\p{qA}U\qBIIU)qAIU*-dqAin* e' '

=

CA{eA) = aA(cAqAIU*

:

- [wA + BAe + 4>A*{f - e)])

Finally,, the third term in both 6.14 and 6.15 considers the cases where both firms are unconstrained.. Over the range where both firms do not need external financing (e € \e. f], and? < ? o r
ee E [?,ê] w h e n ? < ?) both firms produce the unconstrained Cournot output decisions as given
inn equation 6.2 and the expected profits of firm A are equal to

E(^E(^IVIV))

= E\p(qA!V\qBIV*)qAIVt

- éqAIV*

+ (w£ + 0Ae + <pA*{f - e) - r V " ' * ) ]

Whatt adds to the profit in the unconstrained region is that the firm may still have leftovers; if a
firmfirm has not (completely) hedged it will realize a gain on the open position at these levels of the
exchangee rate.
Wee have now derived an expression for firm A's expected profits. In a similar way we can
derivee the expression of the expected profits for firm B. To find the optimal hedge ratios we
differentiatee the expected profits of firms A and B with respect to their hedge ratios and set
themm equal to zero. This gives for firm A22

a<pa<p

Je

(w

£{f-t)mde£{f-t)mde
2I

Thesee are / • " - « - ^ + g ( i + a « ?

222

B. B.

a n d qBji

=

a-2c»(i+ 0 ») + c^

+

£(f-e)f{t)dt=0

respectively..

We conjecture that in equilibrium firm A needs external financing at a lower exchange rate than firm
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Sincee the expected value of the hedge contract is zero (E(f — e) = 0), we can rewrite this as

' g ' * y - ' > '' = ƒ -o*(/ - «,/(«,* + J,k-(0 - .-"(?)] = 0

,6,4)

Hedgingg by firm i affects its expected profits through two channels. The first term refers to a
changee in the expected value of the financing costs while the second term represent changes
throughh a shift in the exchange rate (? and e) where the firm becomes constrained. The benefit
obviouslyy depends on how profitable the firm is under the scenario where both firms are constrainedd versus that where only one of the two firms is constrained. Hedging affects the expected
profitss through its impact on the likelihood that it is in a certain regime (with or without external
financing)financing) and through the impact on the costs of external financing.
Noww consider first the case where firms are always financially constrained. Even after a positivee draw of the exchange rate both firms need external finance. For this case we can derive the
followingg proposition:
Propositionn 15 If both firms are financially constrained for every e € [e.l] and both have
constantconstant marginal externalfinancingcosts, then the hedging decision is irrelevant.
Proof.. This directly follows from equation 6.16. The only impact of hedging in this specific
casee is on the expected financing costs. Since these are a linear function of e, hedging does not
affectt the expected profits. As a result, both firms' hedging decisions are irrelevant. •
Also,, if one firm is constrained for all e € [e,ë] while the other firm does not face costs
off external financing (has deep pockets), then the hedging decision for the constrained firm is
irrelevant. .
Noww consider the more general case where firms are financially constrained over certain
intervalss (realizations of the exchange rate and hedging strategies), while being unconstrained
overr others. In this case there is strategic interaction between both firms' hedging strategies.
Hedgingg affects the regions wherefirmsare constrained. This is important since both firm A and
B'ss hedging strategy determines to which regime A and B belong and therefore their expected
profits.. In Section 6.5, we will develop most of the intuition using numerical examples.
Convexx financing costs

Withh convex financing costs we can write the expected profits of firm A as in equations 6.14
andd 6.15. However, the expected profit functions over the different intervals are obviously not
thee same.
Whenn both firms arefinanciallyconstrained (e € [e,?] and? < ?), equation 6.11 specifies the
optimall output decisions (denoted by qA,! and <?s,/). Note that these output decisions are not
constantt (as was the case with constant financing costs) but are a function of both firms' hedge
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ratioss and the realization of the exchange rate. As a result, the expected profits of firm A over
thiss interval is also a function of the hedge ratios and the exchange rate (E(7TA'I(<pA, <pB, e))).
Hence, ,

£ ( T T ^ ( 0 A ,,

0 s , c)) = E[y{qAI\qB1*)qAI*
wheree

:

- cAqAI* - CA(eA)}

CA{eA) = )-{cAqAI* - [wA + 6Ae + <j)A*(f - e)})2

Inn the case where firm A is constrained, while B is not, equation 6.10 specifies the optimal
outputt decisions. Note that the output decisions for both firms in this case depends only on firm
A'ss hedge ratio and the exchange rate, and hence on i?(7r'4'/jf/(0'4,e)) and E(-ïïB,III(4>A,e)).
Firmm A's expected profit over this interval is equal to
E^'E^'111111^,^,
wheree

e)) = E[p{qAII!\ </fl'" V ' " ' - < V "* - CA{eA)\
:

CA(eA) = )-{cAqAUI* - [wA + 6Ae + 4>A*U - e)])2

Forr the case where B is constrained while firm A is not we can also infer from 6.10 the
optimall output decisions in a similar way. The expected profits of firm A then depends on the
hedgee of firms A and B, E(nA'n((pA,(pB, e), while the expected profits of firm B only depends
onn its own hedge ratio (E(nB'n'(4>B\ e)). Firm A's expected profits are then equal to

E(7rE(7rAA''nn(4>(4>AA,, 0 s , c)) = E[p{qAn\ qBII*)qAIU
((wwAA + dAe +

- JqAI!* +

4>A*(f-e)-cAqAI1*))

Finally,, when both firms are unconstrained, then as with constant marginal financing costs
bothh firms produce according to the unconstrained Cournot output decisions as given in equation
6.22 and the expected profits of firm A are equal to

£V' / v r (^,e))) = E\p(qAIV*,qB!V*)qAIV*-cYIV*
(w(wAA++eeAAee

+

+

A

ci> *(f-e)-cAqAIV*)}

Abovee we have specified the expected profits of firm A. In exactly the same way we can
specifyy the expected profits for firm B. Consider now the impact of hedging.
Iff a firm is financially constrained over at least some intervals of the exchange rate, then
theree are two effects on the firms' profits. First, the expected profits over the interval where
aa firm is constrained will be directly (negatively) affected by the expected costs of external
financing.financing. Since these costs are convex, less variation is preferred to more and thus, hedging
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willl reduce these expected costs.23 However, in our broader framework there is an additional
effect;; hedging decisions of both firms directly affect equilibrium output decisions as well as
thee expected profits via this channel. Moreover, they affect the exchange rate intervals (?,e) that
determiness when each firm is (un)constrained.
Now,, consider both firms' optimal hedging strategies. Again we should differentiate the firm's
expectedd profit function with respect to its hedge size <j>\ This provides us with the reaction
curvess in hedging and in turn, the optimal hedge of firm A as their best response to firm B's
hedgingg strategy. Solving this gives us the equilibrium hedging strategies. However, since the
equationss become rather tedious, we only consider some specific cases below in order to develop
somee intuition as to what is going on.
Wee derive optimal hedge decisions first for two cases: /. for the case where parameters are
suchh that for all e € [e,ê] one firm (A) is constrained while the other (firm B) is not; and /'/.
wheree parameters are such that for all e € [e,ê] both firms are financially constrained.24
Propositionn 16 For the case where one firm (A) is financially constrained while the other (B)
isis not for all e € [e,ë] , there is a unique subgame perfect equilibrium where the constrained
firmfirm fully hedges its exposure, while the unconstrained firm B has no incentive to hedge The
equilibriumequilibrium is characterized as:

MM

QQ
BtBt

_

~
_

a + cB-2cA

+ 2cAwA + 2cA6A ƒ

3b + 2(cAy

{

ba - 2bcB + b^ - bcA(wA + 9Af) + a{cAf
(366 + 2{cAY) b

-

cB{cA)2

Proof.. The optimal second stage product market decisions as a function of v/\ are given in
equationn 6.9. Substituting this into the expected profit function gives

[KA)[KA) = *V{<p\e)f{e)de

E(7TE(7TAA)) = j

[

A

Too find the optimal hedging decision, now differentiate the expected profits function with
respectt to <f>A and set it equal to zero
23

Thiss rationale of risk management has been established first in Froot, Scharfstein and Stein (1993),
seee also Section 2.2.4. Note also that in the case with constant marginal costs, there is no such effect.
244
We do not consider directly the more general case because as we will show later this becomes rather
complexx and encompasses the cases that we consider first.

}
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dE(*dE(*AA))

_Q

Thiss gives us

Solvingg for 4>A then shows that

ooMM = eA
Substitutingg this into equation 6.9 gives (qA*) as given in equation 6.13.
Wee can do the same for firm B. However, E(TTB) does not depend on èD. As a result, the
hedgingg decision is irrelevant. Substituting A's optimal hedge strategy in 6.9 gives {qB*) as in
6.13. .
Parameterr conditions under which this is an equilibrium is: wA + 0Ae + <t>A*{f — e) <
l ^ (

^^

8

+

^ + ^/-«)>c B ( f a -^^,^^''- f '^»')forril < 6 b.t]

Iff one firm (firm A) is always financially constrained for every e, while the other (firm D) is
not,, then there is an equilibrium hedging strategy where firm A fully hedges its exposure. Firm
BB in this equilibrium obviously has no incentive to hedge. Note that as a result of the financial
constraint,, firm A in equilibrium will produce less output compared to the case where both firms
aree financially unconstrained while firm D produces more.
Now,, consider the case where both firms arefinanciallyconstrained for all e. For this particularr case we can show the following:
Propositionn 17 When both firms arefinanciallyconstrained for all t € [e. ë]. costly external
financingfinancing gives rise to a unique subgame perfect equilibrium {(qA*, 0'4*), (qB', <pB*)} where
bothboth firms fully hedge their exposure. The equilibrium is characterized as:
ft*ft* =

0lfor i =

A,B

baba + b{c>) - b(ci)\4 - b{c')9if
„„
qq

i

=

2{é)bwi +2(c*)W f

+ a{(9)2 - 2{c')b - (cl){c>)2 +

+ ( C ) ( e Ó 2 ^ + (c')(c*) 2 07

362 + 2b(c')2 + 2b{ci)2 + (C) 2 (cJ) 2

Proof.. A sketch of the proof is given here (the full proof is in Appendix 6.2). First, we solve
forr the second period output decisions {qA*,qB*) and express them as a function of the date 0
hedgingg decisions (see equation 6.11).
Noww substitute these equilibrium output decisions as a function of the hedge ratios and the
exchangee rate in the original expected profit function. Firms at date 0 choose the hedge that
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maximizess expected profits. Therefore, determine the first order condition with respect to hedging g

d<$>d<$>{ {

Usingg this we can establish the reaction curves in hedging (given in the Appendix 6.2 equation
4).. Then substituting these reaction curves into each other and rewriting gives the optimal hedge
decisionss (4>l* = 6l) for both firms. Finally, substitution the hedges in the original optimal output
decisionss gives us (after some rewriting) the equilibrium output decisions (qA*,qB*)

AA.. =
qq

BB.. =
qq

baba + b(cB) - b{cB)wB - b(cB)9Bf + a(cB)2 - 2(cA)b - (cA)(cB)2 + 2(cA)bwA+
A A
A B2 A
A B2 A

2(c )be / + (c ){c ) w + {c ){c ) e j
362 + 2b(cA)2 + 2b(cB)2 + {cA)2(cB)2

baba + b(cA) - b(cA)wA - b(cA)0Af + a{cAf - 2(cB)b - (cB)(cA)2 + 2(cB)bwB+
2{cB)WBf + (cB)(cA)2wB + (cB)(cA)26Bf
362 + 2b(cB)2 + 2b(cA)2 4- (cB)2{cA)2

••
Ann important implication of this proposition is that there is a unique hedging strategy for both
firms.firms. Both firms will enter at date 0 into a hedge equal to each firm's exposure. This directly
followss from the concavity of the profit function in the output decisions. As a result, firms have
ann incentive to minimize the variation in output in order to maximize the expected profits. A
fulll hedging strategy achieves this.
Anotherr implication of this proposition is that firms' equilibrium hedging decisions are affectedd by competitive considerations if both firms arefinanciallyconstrained. Both market conditionss as well as the rival firms' hedging decisions determine the firm's own optimal hedging
strategy.. To demonstrate this, assume for example that firm A decides to hedge less (< <j>A*).
Thiss may occur, for example, if the firm is insufficiently solvent, and therefore cannot enter into
thee desired hedging strategy. Inspection of the reaction curve in equation (4) in the Appendix
6.2,, then shows us that B's optimal hedging strategy also changes. With strategic substitutes
(downwardd sloping reaction curves) firm B will hedge more the less A hedges. Our results
thereforee may explain firms' interest in rivals' hedging strategies. In the literature no rationalizationn for such behavior exists. The intuition behind this is the asymmetry in the firms' profits.
Firmss get hurt more when they cannot produce in low output states than in high output states;
youu gain more by producing when total output is low than that you gain when total output is
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high.. As a result, when both firms are always constrained, a firm will tend to overhedge if its
competitorr hedges less than its full exposure.25
Notee further that the sign of the reaction curve in hedging is similar to that in the output
game.. This is a typical result (see Bulow et al. 1985). The first stage game inherits the sign from
thee second stage game. In the next section, we will discuss some numerical examples to further
illustratee some of the intuition behind these models.

6.55

Numerical examples

Too illustrate the ideas developed in this chapter, we consider some simple numerical examples.
Firstt we describe the setup of our basic example. Then, we consider the case where firms cannot
usee any external financing, followed by the case where firms face constant marginal financing
costs.. Finally, we consider an example with convex costs of external financing.
Basicc setup
Wee consider a simple Cournot duoploy. Two firms (A and B), face a linear inverse demand
functionn in the second stage of our model,
pp = 100 - qA - qB
Bothh firms face the same cost function:
KKll = 10^
forr i = A, B.
Inn an unconstrained equilibrium, the problem for both firms in the second stage would be to
choosee qi that maximizes expected profits given the other firm's output decisions

maxTTJJ = (100 - q\ - q{)q\ - 10q\

(6.16)

<?1 1

forr i = A,B, j = A,B and i ^ j . Solving this maximization problem gives the following two
reactionn curves:
rrAA

25

:

tf=45-i?f

(6.17)

Finally,, it is interesting to analyze the optimal hedging decisions if changes in the exchange rate can
make:: both firms constrained (for sufficiently low levels of the exchange rate); one firm constrained at
intermediatee levels of the exchange rate; or neither firm at high levels of the exchange rate. However, we
havee not yet come up with clear results with respect to these scenarios.
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Theree is a Cournot Nash equilibrium where both curves cross. The optimal production decisions
aree qA" = 30 and qB* = 30 respectively. The resulting equilibrium price is: p* = 40. The
expectedd profits of firms A and B in this case are E(nA*) = E(irB*) = 900.
Bothh firms' initial wealth is exposed to foreign exchange rate uncertainty in the first stage.
Supposee that the exchange rates in the first period can only take the values? G {0.8,1.2}, with
equall probability. The expected value of the exchange rate at date 1 is equal to 1 (E0(e) = 1)
andd thus the forward rate (at date 0) is also 1. The realization of the exchange rate at date 1,
thee firm's exposure, and the unexposed part of internal wealth determine the amount of internal
fundss available. In the examples below we consider first the case (denoted with Case 1) where
bothh firms can lock in the unconstrained equilibrium through hedging; that is, we assume w\ =
1000 + 200e + 0 l ( ƒ - e) for both firms. We then consider the case (denoted with Case 2) where
aa full hedging strategy does not ensure both firms the sufficient means with which to finance its
productionn costs and we assume that the internal wealth for both firms is w\ — 80 + 200f +
4>4>ll(f-e). (f-e).

Noo externalfinancingallowed

Considerr first Case 1 where w\ = 100 + 200e + </>'(ƒ- c) for i — A,B. Hence, both firms can,
byy entering into full hedging achieve the unconstrained product market equilibrium decisions
irrespectivee of the realization of the exchange rate. In this case, both firms' profits then equal
900. .
Whatt happens if both firms do not hedge (<pA = <fiB = 0)? In that case, both firms will
producee up to their constraint for the low realization of the exchange rate (qA — qB = 26) and
thee unconstrained Cournot outputs (qA = qB = 30) for the high exchange rate.26 The expected
profitss then are equal to 964.
Noww consider the case where one firm (say firm A) fully hedges, while the other (B) does
nott hedge at all. As a result, firm A produces qA = 30, in both the low as well as the high
exchangee rate state. Firm B, however, has only limited resources (wB(e) = 260) and therefore
cann only produce up to 26 in the low exchange rate state, while in the high exchange rate state
itt has sufficient means. However, it will then be optimal for firm B to produce qB — 30. The
expectedd profits for A and B are E{-KA) = 960 and E(irB) = 912, respectively. Table 6.1
showss the expected profits given each firm's hedging strategy. As a result we may conclude
thatt in equilibrium both firms will not hedge.27 Note that in this case both firms end up in the
mostt profitable outcomes. Because firms do not hedge, they compete less aggressive in the low
26

Notee that after a high realization of the exchange rate both firms have internal wealth equal to 40
afterrfinancingproduction costs.
27
Wee put the equilibrium outcomes in bold in the tables.
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<b<bBB = 0 <$><$>BB = 200
AA

4>4> = 0 (964.964) ) (912.960) )
(960,912) )
d>d>AA = 200

(900,900) )

TABLEE 6.1. Normal form of the first stage hedging game in pure strategies. Denotes firm A and B's
expectedd profits for each combination of hedging strategies in the case where firms canot attract external
financefinance for Case 1

<^=00
AA

00

0 BB = O

<p<pBB = 200

(964,964) )

(941.5,966) )

= 200 (966.941.5) ) (952.952) )

TABLEE 6.2. Normal form of the first stage hedging game in pure strategies. Denotes firm A and B's
expectedd profits for each combination of hedging strategies in the case where firms canot attract external
financee for Case 2

exchangee rate state which causes expected profits to be higher compared to the case where both
firmsfirms would have hedged.
Considerr now Case 2 where hedging cannot bring the firm back to an unconstrained Cournot
equilibriumm (Case 2). We therefore assume that w\ = 80 + 20(k + ó'(f -e) for i — A. B. Again
wee calculate the expected profits for each combination of strategies. The results are presented
inn Table 6.2. It is clear that considering pure strategies only, there is an equilibrium where
bothh firms hedge. Note that this equilibrium however, does not produce the socially optimal
equilibrium;; a coordination problem prevents this.

Constantt marginalfinancingcosts
Assumee that the marginal external financing costs for both firms {a1) are equal to 0.1. First, we
considerr the cases where w\ = 100 + 200f + <?'( ƒ - e) and then we consider the case where w\
== 80 + 200É + 4>i{f ~ e) for both firms.
Tablee 6.3 shows the expected profits for various hedging strategies of both firms. When we
onlyy consider pure strategies, there is (as in Case 1 with no external financing allowed) a subgamee perfect equilibrium in pure strategies where both firms do not hedge. Comparing Table
6.33 with Table 6.1 (the case without external financing) we can see that the impact of risk managementt on expected profits is considerably less; with constant marginal financing costs there
iss less feed back on output decisions.
Againn we do the same for Case 2 where w\ — 80 + 200e + 4>x( ƒ - e) for i — A, B. The results
aree presented in Table 6.4. We find that in this case not hedging by both firms is an equilibrium
strategy.. This contrasts the outcome of the game in Table 6.2.
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<p<pBB = 200
0B=O O
(923.1,923.1) ) (914.9,910) )
0^=0 0
)
<j><j>AA = 2 0(910,914.9)
0
(900,900) )
TABLEE 6.3. Normal form of the first stage hedging game in pure strategies. Denotes firm A and firm
B'ss expected profits for each combination of hedging strategies in the case where firms face constant
marginall financing cost for Case 1

0 ss = 200
0 fll = O
(912.1,912.1) ) (920.4,898.3) )
0^=0 0
AA
4>4> = 2 0 0(898.3,920.4) ) (908.1,908.1) )
TABLEE 6.4. Normal form of the first stage hedging game in pure strategies. Denotes firm A and firm
B'ss expected profits for each combination of hedging strategies in the case where firms face constant
marginall financing cost for Case 2
Convexx externalfinancingcosts
Wee first, consider Case 1 where w\ = 100 + 200e + <frl(f - e) for i — A,B, but now assume
thatt firms can attract external financing against an increasing marginal cost. Table 6.5 shows the
resultss of this setup. Again, we have the result that not hedging by both firms is an equilibrium
strategy. .
Tablee 6.6, finally shows the results for Case 2 where w\ = 80 4- 200e + 0 J ( ƒ - e) for i — A,B.
Notee that as in the case where firms could not attract external finance, we have an equilibrium
wheree both firms hedge.
Next,, we consider the case where firms are even more financially constrained and where
hedgingg cannot lock in the unconstrained production outcome, but where firms have the opportunityy to attract external financing. We assume that wA — wƒ = 0 and w\ — 200f + 0 l ( ƒ - c)
with?? G {0.8,1.2} and external financing costs again equal to C(e) — l/2e 2 . Table 6.7 shows
thee expected profits given both firms' anticipated optimal output and hedging strategies. (In
Appendixx 6.3 we provide the details behind the calculations of the expected profits and derivee the unique equilibrium hedging strategies). It appears that full hedging dominates the non
hedgingg strategy in terms of expected profits. If both firms completely hedge their exposures,
thee expected profits of both A and B are equal to 1000.6. If both do not hedge, the expected

0B=O O
4>4>BB = 200
0 ^ = 0 0 (962.9,962.9) ) (912.1,959.1) )
<p<pAA = 2 0 0(959.1,912.1) ) (900,900) )
TABLEE 6.5. Normal form of the first stage hedging game in pure strategies. Denotes firm A and firm B's
expectedd profits for each combination of hedging strategies for the case where firms face convex external
financingfinancing costs for Case 1
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0B=OO

<t><t>BB = 200

AA

= 0 (962.7.962.7) ) (988.7,892.3) )

AA

= 200
(988.7,892.3) ) (900,900) )

<p<p
<p<p

TABLEE 6.6. Normal form of the first stage hedging game in pure strategies. Denotes firm A and firm B's
expectedd profits for each combination of hedging strategies for the case where firms face convex external
financingfinancing costs for Case 2
4>4>ll = 6\i
AA

E{7lE{7l ) )
BB

E(nE(n ) )

=

tftf =0,i
A,B

0 AA = 278 , <$>B = 0
= A.B <p<pAA = 6A, 0B = <p<p

1000.6 6

970.1 1

1000.7 7

1004.3 3

1000.6 6

970.1 1

985.2 2

991.2 2

TABLEE 6.7. Expected profits with various risk management strategies when both firms are financially
constrainedd and face convex costs of external finance
profitss are lower (970.1). If one firm hedges its complete exposure while the other does not,
thenn the firm that hedges has a higher expected profit (1000.7) compared to the firm that did not
hedgee (985.2). Therefore, if we only consider the possibilities to enter into full hedging versus
nott hedging and consider the impact on the product market outcomes, we find that the hedging
decisionss affect expected profits and therefore that hedging dominates not hedging.
Finally,, if B does not hedge, for example because it is insufficiently solvent such that banks
doo not want to enter into a derivatives contract, then it is optimal for firm A to increase its hedge
too a level such that it is larger than its exposure. In the appendix 6.3 (equation 5) we derive
thee reaction curves in hedging. This learns that if B does not hedge oB = 0, firm A's optimal
hedgingg strategy is to hedge more than its exposure namely 4>A = 278. The expected profits
iff firm A hedges optimally and anticipates firm B is not hedging, for firms A and B are then
1004.33 and 991.2 respectively.
Thee intuition is as follows. After a high realization of the exchange rate the unhedged firm
hass the potential to increase its output to a level higher than that of a hedged firm. However,
thiss increased output reduces the price. When the realization of the exchange rate is low the
unhedgedd firm is more financially constrained than the hedged firm. Both firms in this state are
howeverr constrained. As a result, total supply is much lower than in the former state and thus
thee market price will be higher. Since the firm that has hedged (is least financially constrained)
inn this state will sell most, it will also benefit most in terms of profits from the higher market
price.. Thus, hedging is always an optimal strategy irrespective of the other firms' strategies; it
payss to be less financially constrained than your competitor when total market supply is low
(pricee is high).
Thiss is an interesting observation. In terms of expected profitability, loosing market share in
ann oligopolistic market where total supply is high is less serious than loosing market share in
onee where total supply is relatively low . Hedging enables the firm not to loose market share
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inn the high value (low exchange rate, low total supply) range. Although this hedging comes
withh a cost in that the firm looses market share in the high exchange rate (but low value) range.
However,, the total impact of hedging on the expected profitability is positive.28
6.5.16.5.1 Remarks
Wee can draw some interesting conclusions from the examples discussed in this section. First,
wee have shown that irrespective of the type of financing costs there is strategic interaction betweenn two firm's risk management strategies. Obviously, the more the impact offinancingcosts
onn output decisions the larger is the feed back effect and therefore this interaction. Second, the /
exampless show that the game's outcome depends on howfinanciallyconstrained a firm is. More i
inn particular, in the case where hedging makes both firms potentially unconstrained we find i
thatt not hedging by both firms is the equilibrium strategy. Whereas, for the case where hedg- \
ingg cannot make the firms financially unconstrained, hedging by both firms is the equilibrium I
strategyy except for the case with constant marginal costs. Note that in the cases where hedging
iss the equilibrium strategy, not hedging would have produced higher profits. However, a coordi- ;
nationn problem prevents firms from achieving higher profits. Our result therefore is merely the j
outcomee of a prisoners' dilemma.
/

6.66

Discussion

Inn this chapter we studied the interaction between risk management and product markets. In
ourr model, the amount of internal wealth (wealth exposed to risk) provides the link between
thee hedging and output decisions. Such interaction is to be expected with firms that are severely
financiallyfinancially constrained, face large exposures, and operate in a concentrated market. In this case,
hedgingg decisions are not irrelevant and will affect outcomes in the product market. Moreover,
theree will be strategic interaction in the firms' hedging strategies among competitors.
Thee model considered has some resemblance to that in Maksimovic (1990). He considers the
opportunityy to purchase a loan commitment from the perspective of imperfect product markets.
Thee major insight of that paper was that a loan commitment (where the commitment rate was
beloww the spot rate) reduced a firm's marginal financing costs and, as a result, made the firm
aa more aggressive competitor in the product market (their reaction curve shifts outward). In
28

Inn the Appendix 6.4 wefinallyexplore Case 2 in a setting where the exchange rate has a uniform
distributionn and a firm faces convexfinancingcosts. We again find that hedging by both firms is an
equilibrium.. Moreover, we verify what the optimal response is offirmA given that firm B enters into
fulll hedging. Although the insights developed there are not much different from those developed here we
includedd them in the appendix to show the robustness of our results.
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ourr model, corporate hedging reduces the need of costly external financing in certain states and
thereforee makes an externally financed firm also a more aggressive competitor.
Ourr model deviates in some important ways from Brander and Lewis (1986), Showalter
(1996)) and Glazer (1994). In these models debt financing creates an agency problem due to
thee limited liability nature of equity. Ex post, shareholders prefer to play their option to default
andd as a result, with uncertain demand (or uncertain costs in the case of Cournot competition) 29 ,, this will give an incentive to increase output in equilibrium. Hence, firms financed with
debtt strategically commit to be more aggressive in the product market because shareholders
ignoree the states where the firm defaults on its debt. In our model this strategic effect of external
financingg does not occur because all uncertainty is resolved at the time that the output decision
hass to be made. Moreover, our results are not driven by (the possibility of) bankruptcy. A secondd difference is that, unlike in the other papers, in our model the financing decision is directly
linkedd to the production decision. Firms in our model need external financing in order to finance
production.. This creates a feedback effect from production to financing. Most other papers that
addresss the interaction between capital structure and product market strategy do not have this. 30
Whatt about the robustness of our results for alternative specifications of the model. We consideredd a duopoly model. In a model with more competitors strategic interaction will diminish.
Thee more the potential impact of risk management on the firm's financial constraint and the
moree concentrated the product market, the larger the benefits of hedging. Strategic interaction
inn a more concentrated industry increases. Hence, output decisions are more sensitive in a concentratedd industry. In our model hedging affects these output decisions. As a result, strategic
interactionn in our model diminishes as the number of competitors increase.
Whenn one considers heterogenous goods rather than homogenous goods, this will also reduce
strategicc interaction. Since firms do not react that strongly to each other, the impact of hedging
alsoo reduces in the case of heterogeneous goods along the same line of reasoning. Finally, it is
interestingg to consider what happens when we consider a more dynamic framework. In general,
itt is often suggested that as long as you have a finitely repeating game, the subgame perfect
equilibriumm strategy is simply the equilibrium strategy of a one shot game. The argument is
supportedd by backward induction.31 However, it is not clear at the outset what this would imply
forr a firm's optimal hedging strategy and the rationales developed in this chapter.
29

Showalterr (1996) has shown that with price competition and cost uncertainty, there is no strategic
commitmentt effect of debt.
300
An interesting exception is a recent paper by Povel and Raith (2000).
3
'iff there is a unique outcome in the last period, this is also the optimal strategy in the period before
last,, the one before that, etc. (see for example Varian, 1992).
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Concluding Remarks

Thiss chapter has shown that corporate hedging may affect product market competition and
hencee a firm's real decisions. In particular, hedging may affect a firm's future availability of
funds.. This may affect output decisions. We are well aware that this is only one possible way of
howw hedging may affect real decisions and product market competition. However, we feel that
ourr explanation is powerful and has not received the attention it deserves.
Ourr work can be extended in several ways. First, we considered only symmetric cases. It is
interestingg to analyze the game where one firm has deep pockets while the other has not. Second,
wee have taken the amount of financial slack (internal wealth) as exogenous. In a more complete
model,, this should be made endogenous. Low levels of internal wealth have the advantage of
reducingg the "overinvestment problem" (Jensen, 1986). On the other hand it may increase the
"underinvestmentt problem" (see e.g. Stulz, 1990). Bolton and Scharfstein (1990), moreover,
havee shown how competitors may limit the effectiveness of financial contracts to reduce the
overinvestmentt problem, since these contracts invite predatory behavior by competitors.
Anotherr aspect of our model which deserves attention is that hedging in our model only has
competitivee advantages. This is mainly due to the choice of a model: where hedging has no
large'costs.. Firms in our model only get hurt after a low draw of the exchange rate (if they
needd costly external financing). Hedging reduces these expected costs. However, one may also
arguee that hedging may have considerable costs. Imagine, for example, that there is only one
firmfirm in the industry that hedges while the others do not. In this case competitors may decide to
competee more aggressively after a positive draw of the exchange rate. Firms that did not hedge
havee gained from the positive realization while the firm that did hedge does not. If firms use
thiss extra benefit to push that firm out of the market we find another important cost of hedging.
Thee choices of hedging strategies by firms in a duopoly therefore may result in one firm gaining
financialfinancial strength vis-a-vis another firm. Realizing that firms cannot attract external financing
easily,, this may give the relatively strong firm an incentive to push its competitor out of the
market.. If changes in exchange rates are large enough to induce this type of predatory behavior,
itt also may give rise to strategic behavior in hedging. This also suggests a link to the literature
onn predation. These more dynamic links will be explored in the next chapter.
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Appendix

6.8.16.8.1

Appendix 6.1

Thee first order conditions are

^ jj

=

p(q\qB)+PA(q\qB)qA-cA=0

(1)

Thee second order conditions for a maximum are

dd AA
^^
= PA(qA>qB) +PAA(q\qB)qA
+PA(qA.,qB)
d(qd(qAA))2 2
dd22--B B
A B
A B B
A B
BB== PB(q ,q ) +PBB(q ,q )q +PB(q ,q )

d{qd{q f f

<0
<0

withh p = a - b(qA + qB), the s.o.c. for A and B is equal to: - 2 6 . We have assumed in the text
thatt b is a positive constant. Thus the second order conditions for a maximum hold.
6.8.26.8.2

Appendix 6.2

Thee dynamic maximization problem is defined as follows:
max£(7T I )) = E{{a - b{ql + q3))ql - dq1 -

^e2}

wheree e = c'g'* - (Vo + # 2 7+ 4>lZf)- This should be solved backwards. We therefore first solve
forr the optimal production decisions in stage 2 (qA*? qB*) and write these as functions of the
hedgingg strategies at date 0, and the realization of the exchange rate at date 1.
StepStep one: derivation of optimal second stage production decisions
Inn equation 6.9, we have established the equilibrium output decisions as a function of the hedge
ratioss and the exchange rate. These were
baba + bcB - bcBwB + a{cB)2 - 2cAb - cA{cB)2 +
2c2cAAwwAAbb +

/ • ( ^ * V ))

-

cAwA{cB)2

22 , n , ^B ,2
A 2
,U„A
36o„
+ 2b(c ) +, 2b{c
) +• UWV
{cA)2{cB)<

baba + bcA - bcAwA + a(cA)2 - 2cBb BB

BB

B

B

A 2

cB(cA)2+

2c2c ww bb + c w {c )
qqBB*(<P*(<PAA,<j>,<j>BB,e),e)
22 =
3fe + 2b{cA)2 + 2b{cB)2 + (cB)2(cA)2
wheree w[(<j>\e) = wl0 + ${e + (plZf.

<3>
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FirstFirst stage decisions

Toofindthe optimal hedging decisions, go back to the first stage and substitute the (qA*(.), qB*{
foundd in step one back into the original expected profit function

Thenn we take the first order condition with respect to the hedge ratio

Afterr some rewriting and taking expectations (using the following properties E{Zj) = E(f-e),
ƒƒ = E(e), E{Zf) = 0, E[{Zf)2} = E[(f - e)2] = var{e) = a2 and E{Zfe) = -a2)), we can
establishh the following reaction curves in hedging

AA__

^^

~

-A(c-A(cAA))22bb2299AA - 2(cA)b2(cB)9B + 2{cA)b2{cB)<j>B - Qb{cA)2(cB)29A
-2{c-2{cBB))44(c(cAA))2266AA - 2{cB)b{cA)39B + 2{cB)b{cAY<t>B - (cB)3(cA)39B+
{c{cBBf{cf{cAAf(f>f(f>BB - 2b{cA)(cB)36B + 2b{cA){cBY<t)B - 90Ab3\26Ab2{cB)2-Ab6A{cBy
(4)
A(cA)W + 6b(cA)2{cBY + 2{cBY{cAY + 9fe3 + 12b2{cB)2 + Ab(cB)4

Thee reaction curve for 0 s is symmetric, and thus:

BB

^^

_
~

-A(c-A(cBB))22bb2299BB - 2(cB)b2(cA)9A + 2{cB)b2(cA)<t>A - 6b{cB)2(cA)29B
-2{c-2{cAA)\c)\cBB))2299BB
- 2{cA)b(cB)36A + 2{cA)b{cB)34>A - {cA)3(cB)39A+
{c{cAA))33{c{cBB))33<p<pAA - 2b(cB)(cA)39A + 2b{cB)(cA)3<pA - WBb3\29Bb2{cA)2-Ab6B{cA)4
A{cBfb2 + Qb(cB)2(cAY + 2{cAY{cBY + 963 + \2b2{cA)2 + Ab(cA)4

Noww substituting <fiB into 4>A and solving for <f>A gives

Thenn given the symmetry in the problem the optimal hedge for B is

Hence,, it is optimal for both firms in equilibrium to engage in a full hedging strategy.
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Noww substituting this back into equation 6.9 gives the optimal output decisions given the
optimall hedge decisions

,A* ,A*

qq

B* B*

qq

baba + b{cB) - b{cB)wB - b{cB)9Bf + a{cB)2 - 2(cA)b - (cA)(cB)2 + 2(cA)bwA+
2{c2{cAA)b6)b6AAff + (cA)(cB)2wA + (cA){cB)29Af
362 + 2b(cA)2 + 2b{cB)2 + (cA)2(cB)2

baba + b{cA) - b{cA)wA - b(cA)0Af + a(cA)2 - 2{cB)b - (cB){cA)2 + 2(cB)bwB+
2(c2(cBB)b6)b6BBff + (cB)(cA)2wB + (cB)(cA)29Bf
3b3b22 + 2b{cBf + 2b{cA)2 + {cB)2{cAy

Thesee are the optimal equilibrium output decisions.

6.8.36.8.3 Appendix 6.3
Thiss appendix provides the more detailed calculations behind a numerical example given in Sectionn 6.4. First consider the reaction curves in the product market. These are given in equations
6.77 and 6.8. Now substitute b=l,a = 100, cA = cB = 10, wA = wB = 0 and 6A = 9B = 200
inn these reaction curves to get
,,

qq
yy

=

nn
qq
HH

=

1 R
q
1024
1 4
a
1024

H

H

90 - 10 + !0wA
102
90 - 10 + lOuf
102

Substitutingg these into each other gives the equilibrium output decisions

A*A*
qq

aa
yy

10

=
BB

-IÖ1Ö3" 1

** =

—™-v*
10 403 'l

B
+

90

1020

A

ÏÖ3 + TÖ4Ö3Wl
+ ™-+ ™M_U*
103 10403 '*

Noww we need to determine the optimal hedge ratios. We therefore substitute the (qA\ qB*) in
thee original expected profit functions E(TTA) and E(nB), respectively. This gives us
„ ,,

A,

^9270 900 , 413100
900
„
L
10715099
10 609
1071509 l
1061100 500 A n
53 050 200 , BB2B
(w(w
1088 222 409 L L
108 222409

110 292 809,
216444 818

A^
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Thenn differentiate with respect to 0 1 in order to find the optimal hedges. That is,
dE{7TdE{7TAA)) _
dE{nA)dE{wA)
d<f>d<f>AA ~ dwA d<t>A
Thiss gives us
dE(ndE(nAA))
9270900
110292 809
_
d(j)d(j)AA
~ ^ 1071 509
216444818"'1
dE(7TdE(7TBB))
_
9270900
110292 809
d<t>d<t>BB
~ U071509 ~ 216444818™1

A
+
B
+

106110500 B
108 222 409 ^ ' f~
106110500 A
108222409 U ' 1 ' f ~ °

Noww substitute the following: Z = f-e, and wA = 2OOe+0'4( f-e)
Thiss gives us (after some rewriting)

and wB = 2OOe+0 B (/-e).

-3744 544 360 + 108 636 489 * (200e) + 108 636 4890 4 ƒ £|

- 2 l 6 4 i 4 8 l 88 I

108636489^422 444 200 * (200e) - 42 444 2000 s ƒ + 42 444 2OO0Be

| (ƒ - <)]

Takingg expectations we get

55
2
t )) + 108 636 4 8 9 0 ^ +
216444818:(-108636489*(200cr
8
424444 200 * (200^) - 42 444 2OO0B^) = 0
Solvingg for 0 gives us the following reaction curves

LALA

_

-LSS _
--

onn , 42444 200

/nnn

B

200 +

TÖ8636489(200^ '
.
onn , 42444 200 / o n n
200+
(200-0A)
v
v
1088 636 489
'

Finally,, substitute 0 B in 4>A and solve to get the optimal hedge ratio:

uu

= (f)B* = 200

Tablee 6.3 provides the details of the examples in Section 6.4.

<5>

2166

6. Risk management and product markets

[0[0 ,<p )
e e

0.8 8
16.4 4

24.2 2

20.3 3

20.3 3

16.4 4

24.2 2

20.3 3

67.2 2

51.7 7

51.7 7

AA

QQ

BB

QQ

VV
CCAA(c) (c) 4.2 2
CCBB(e) (e) 4.2 2
TT' 4 4

7TÖ

Ö

BB. BB
{9{9AA
. ))
1.2 2 0.8 8 1.2 2

(0,0) )

0.8 8 0.8 8
0.8 8 0.8 8

0.8 8

1.2 2

21.9 9

18.7 7

20.3 3

16.4 4

51.7 7

61.8 8

0.8 8
0.8 8

{6{6AA
0). . )
0.8 8 1.2 2

(278.0) )

2.2 2
3.1 1

20.3 3

20.3 3

24.2 2

16.4 4

24.2 2

57.1 1

63.3 3

55.5 5

2.0 0
1.3 3

2.7 7
3.4 4

1.6 6
1.1 1

934.1 1 1006.1 1 1000.6 6 1000.6 6 1129.9 9 878.8 8 1080.9 9 920.6 6
934.1 1 1006.1 1 1000.6 6 1000.6 6 843.7 7 1138.7 7 869.1 1 1101.4 4

E(nE(nAA) )
E(nE(nBB) )

970.12 2

1000.62 2

1004.34 4

1000 .073 3

970.12 2

1000.62 2

991.21 1

985 24
5 4

TABLEE 6.8. Impact of combinations of different hedging strategies by firm A and firm B respectively on
expectedd profits.
6.8.46.8.4

Appendix 6.4

Wee consider a slightly modified version of the numerical example of Case 2 with convex costs
off external financing, where:
A.ll e has a uniform distribution over the support [0.5,1.5];
A.22 internal wealth equals w\ — 80 -f 2007.
Tablee 6.9 summarizes the results if we analyze the pure strategies. Again we find that hedging
dominatess the non-hedging strategy. Hence, there is a subgame perfect equilibrium where both
firmsfirms hedge when we consider pure strategies (hedging or not hedging).
Too improve our understanding we consider below what the best repsonse is of firm .4 to a full
hedgee by firm B. Given that B fully hedges, if)f = 280 (irrespective the exchange rate). Now
wee can substitute this into equation 6.10 to derive the optimal output decision as a function of
firmfirm A's hedging strategy (4>A) and the realization of the exchange rate (f). After simplification,
thiss gives

, , ,,

,

,

qq ( 0 e )

'

87890

KV

' '

(

= mm löm
==

qq

204 000

+

293890 __2000_
10 403
10 403

1020

+

e

1020 ,A

._._,

0€

(6 18)

Wm -Jöm
_10_ .
10403

^ 0 _
10 403

'

,

Thesee are the equilibrium output decisions when both firms are constrained.
Substitutingg these output decisions in both firm's profit functions gives firm A and ö ' s profits
ass a function of e and 4>A for the part where both firms are constrained. Hence:

6.88 Appendix

217

0 BB = 1
<J><J>AA = 0(965.34;; 965.43) (935.7;; 984.5)
(950.5;; 950.5)
0** = i (984.5;; 935.7)
4>4>BB = 0

TABLEE 6.9. Normal form of the hedging game in pure strategies with convex financing costs for case 2,
howeverr with exchange rate uniformly distributed

1020 0 1020 0 AA
,87890 204000
j>j> e) e)
e +
100 403*"" 10 403
104033
10403
10 0
.2938900
2000
1 00
uA
10403 3 104033
10403^ + +
10403^ )}
1020
.878900 204000 1020 0 10200 lA . ,„.87890 204 000
1020 0
—
+ -e+--e+104033+ 10403 É+ 10 403" 10 403<t><t> e)-10(T7TT7^
10403 3 104033
10403 10403' '
1020 0
Af*,Af*,
_\\2i
„r/,,w878900
204000
1020
AA
<f><f> e)-{80e)-{80 + 200e + <j>A{l-e)Y}
10403 3
5(10(
+
e +
e
°lT4Ö^^ lÖ4Öy
ÏÖ4Ö3
EE^A,cans^

n r „ ™™

^A,cans^£{(1000

- (TTTTT^ +

which,, after simplification, gives us
E{irE{irAA>>conscons)) = £{440.26 + 898.676 + 4.493 4<f>A - 8.377 2<t>Ae 3

2

2

A 2

388.39<E2

+ 3.883 9<j>

3

9.7099 7 x 10- (</) + 1.941 9 x lO" (0 ) e - 9.709 7 x l O " ^ ) V }
Alternatively,, we can have the situation that if the exchange rate is sufficiently high and A
didd not hedge too much after a favorable realization of the exchange rate, firm A is unconstrainedd while firm B still remains constrained. For that part the equilibrium output conditions
aree respectively

qqAA = 30.985
qq

BB

(6.19) )

= 28.029

Notee that the output decisions in this interval of the exchange rate do not depend on the exchange
ratee nor on the hedge size. Hence, for this interval the profits on the product market are fixed
andd nA-uncon = 960.0857.
Noww we still need to find the exchange rate where the firm is just unconstrained. Define this
exchangee rate as ^{4>A), the exchange rate where qA'cons = qA'uncons ((i(4)A), <f)A). Solving this
givess us
11 -46660 + 203(//
?{4>?{4>AA)) =
2033 -200 + (j)A
Wee now have all the ingredients to write firm A's expected profits as follows:

(6.20) )
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E[7TE[7TAA(é(éAA,e)}=,e)}=

f TrA>cms(éA.e)f{€)de+

[(TrA>uncons+2QO{e-?)+0A(l-e))f(€)d
(6.21) )

Thee first term refers to the part of firm ,4's profits, where both firms A and B are financially constrained.. The second term refers to the part where firm A is financially unconstrained while D
iss financially constrained, plus the leftovers of the unhedged foreign exchange position. To find
firmfirm A's optimal hedge ratio in response to firm £?'s full hedging strategy we must maximize
firmfirm A's expected profit function with respect to cpA

7rA-C07'*(<p-\e)f(e)ck+

axx f

{7TA-uncons + 200{e -?) + 4>A{\ -

f

e))f(e)(k

Takee the first order condition:

» ^ ii = r,^p^mdf+^l,^,m+
dédé

J(

d(p

dd^A,uncons^A,uncons
AA

2(4>2(4> ))

+

2()0(e

- ? ) + 0A(1

(6,2,

dcp
- e)) , . ,

J

dtp

dó dó
Noww differentiate in parts:
dE(-KdE(-KA,consA,cons) )
.22
i n 11 n ^ i n - 2 iA
^ ^ — J -- = 4 . 4 9 3 4 - 8 . 3 7 7 2 e + 3 . 8 8 3 9 ^ - 1 . 9 4 1 9 x 1 0 " ' V +
dó' dó'
3.8833 8 x l t r V e - 1.941 9 x 1 O _ 2 0 V
Noww for the border (the exchange rate) where the firm is just constrained we have
1 -46660 + 2030^
__ Ax
dódó
~—
VV
; ) - -—
203
- 2 0 0 + ÓA
andd its derivative

d?{(pd?{(pAA))
dèdèAA

6060
2O3(-2OO + 0' 4 ) 2

Finally,, we need to differentiate the profit function of firm A for the part where firm A is
unconstrained.. Hence,
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dd^A,uncons^A,uncons

+

^ Q Q ( e -7{èA))

+ 0 ^ ( 1 - e)) _

AA

- 2 0 0 * 6060

~ 2 0 3 ( - 2 0 0 + <t>Ay

d<j>d<j>
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+

Noww using the property that the firm A's constrained profit is evaluated a t ? where it just becomess unconstrained is equal to the firm's unconstrained profit

ItIt

(Ó ,€) = TV

Afterr some rewriting we have

«rekV.011
dtf dtf

=

^

***""¥<*)}{t)it+

JeJe

(6 .23)

dó
d{nd{nA,unconsA,uncons

ƒƒ

+ 2 QQ( e

—rr

- - g ) + < / ( ! - e))
f{e)de-ó

(!-€))

^
,

JtU JtU

Now,, after substituting this gives
1.12677 x 1016 - 2.8508 x 1016(<^) + 1.2576 x
ltf\èA)2
10
3
7
4
-1.2155 x 10 (<^) + 1.642 5 x 1O (0^
-4.92611 x 10~ n
—— ;
3
—
= 0 (6.24)
(-200.00 + (ÓA)):
Finally,, solving this for óA gives <f>A = 0.396 or <pA = 229.81
Substitutingg back into?(0j4) shows that this?(0'4*) ^ [e,ë]. As a result, the firm is financially
constrainedd over the whole interval [e,t\. Using Proposition 17, the optimal hedging strategy
thenn is to fully hedge. Hence, firm A's optimal response to a full hedging strategy by B is also
aa full hedging strategy.
Hence,, we get the same result for our more general case compared to that which we discussed
inn the numerical example in Section 6.4.
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7.11

Introduction

Corporatee treasurers are often concerned about the impact of their firm's hedging strategy on its
competitivee position in the market. The existing literature on corporate risk management largely
ignoress this impact. In the previous chapter we showed that firms' hedging strategies may affect
industryy equilibrium in a market characterized by imperfect competition. More specifically, we
showedd that hedging may affect the amount of financial slack and therefore the optimal output
levell chosen by the firm. Although interesting in its own right, this analysis is static and thus
insufficientt to capture the full complexity of product market competition. Fighting for market
sharee often implies trade-offs over time. For example, a firm may seek to capture market share
byy charging lower prices (higher advertisements) in the short-run hoping to capitalize on its
markett share in the long-run. The interaction between building market share and risk managementt decisions can therefore be better analyzed in a more dynamic framework. The purpose of
thiss chapter is to analyze the firm's hedging decision and its impact on the firm's competitive
positionn in the product market in a multi-period framework of product market competition.
Wee study this interaction in a model which builds on the work of Chevalier and Scharfstein
(1996).. In this model there are two firms that compete in the product market over two periods.
Thee market is characterized by imperfect price competition. Initially, the products are slightly
heterogeneouss in the sense that there is some demand for both producers' products. However,
firmsfirms can steal consumers from each other in the first period by offering them a sufficiently
loww price. In the second period products become homogenous but consumers face considerable
switchingg costs. The structure of this model provides the firm with an incentive to build up
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markett share in the first period, and to exploit its customers in the second period by charging a
relativelyy high price. 1
Beforee firms can operate they need to make an investment that requires finance. We consider
twoo cases where the firm may finance the investment internally or externally. External financingg is hampered by an agency problem between the firm and investors; the firm's cash flows
aree observable but not verifiable in court. The unverifiability of the firm's cash flow gives the
managerr the ability to disgorge (steal) cash from the firm for his own use. It is well known in
thee literature (e.g. Bolton and Scharfstein, 1990, 1996 and Gale and Hellwig, 1985) that the
onlyy way the firm can finance its investment in the presence of this agency problem is via a debt
contractt that requires an important down payment at the date prior to repayment.
Ass a result of this financing contract, a manager in the firm with external financing will value
futuree profits lower as compared to the manager in a firm which is financed internally. The
reasonn is that the repayment obligation on debt creates a probability of default at the end of
thee first period, in which case the manager will not receive the last period's profit. As a result,
aa manager in a firm with debt will quote higher prices and thus put less emphasis on market
share,, compared to a manager in a firm that does not need external financing (Chevalier and
Scharfstein,, 1996 and Dasgupta and Titman, 1998). The higher the probability of default on the
debtt contract, the more the firm's last period's profits will be discounted.
Wee introduce price risk into this framework. More specifically, we assume that one of the
twoo firms is exposed to hedgeable price risk (foreign exchange rate risk) with respect to the first
periodd cash flows. We study whether firms have an incentive to engage in (costless) hedging
andd how such hedging might affect its product market outcome.
Ourr findings are as follows. A firm with sufficient internal funds will not hedge and the possibilityy to hedge will not affect product market equilibrium. However, a firm that needs external
financingfinancing will hedge if it reduces the probability that the firm defaults on its debt obligation at
thee end of the first period. Moreover, the hedging decision will also affect the firm's pricing
decisions;; firms that hedge will set their first period's prices lower and thus become more longtermm oriented, than firms that do not hedge. Anticipating such behavior, an internally financed
firmfirm will also quote lower prices in the first period and as a consequence competition increases
inn the first period. Our analysis predicts that hedging is most important in concentrated industriess where firms face large exposures and depend on external financing for their investments.
Hedgingg is especially important for externally financed firms where switching costs are high
andd thus the potential benefits of building market share are also high.
Wee then extend our framework to incorporate an extreme form of building market share.
Wee explicitly consider the possibility that a firm with deep pockets enters into product markett strategies aimed at driving an externally financed firms out of the product market. In the
'Seee Klemperer (1995) for an overview of these type of models.
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presencee of agency problems the threat of liquidation is an important element of the financial
contract.. The tighter thefinancialcontract, the less possibilities a manager has to disgorge cash.
However,, this ignores a potential impact of strategic firm behavior. Suppose, a firm with such
aa financial contract operates in a concentrated industry with a relatively healthy deep-pocketed
competitor,, a tight financial contract may invite predation from the competitor (see Bolton and
Scharfstein,, 1990). The healthy competitor can reduce its price or raise advertising expenses
(evenn to the extent it makes a loss initially) in order to make the externally financed firm default
onn its debt contract and disappear from the market. If such predation is successful, the preying
firmfirm generates a monopoly profit in the second period.
Iff the externally financed firm is exposed to exchange rate risk in the first period, and hedgingg reduces the default risk of the externally financed firm, costs of predation of the healthy
firmfirm will also increase, making it less likely for that the firm will actually prey. Hedging is
thereforee beneficial for the externally financed firm since it increases the costs of predation for
competitors.. However, if hedging does not reduce the firm's default risk, not hedging might be
thee optimal risk management strategy. According to this intuition, we expect hedging to be importantt in concentrated industries where the entry costs and therefore also the potential benefits
off predatory strategies are considerable. Predation can be expected in industries where there are
considerablee differences in financial capacity. Firms that heavily depend on external financing
havee an incentive to hedge in order to prevent predatory strategies from better capitalized firms
afterr a negative development in the market prices for the financially constrained firm.
Ourr findings are consistent with the concerns of practitioners with respect to the impact of
hedgingg on competition in the product market (see Section 6.1 for a discussion). They are also
consistentt with recent findings by Brown (2000). Brown studies the foreign exchange risk
managementt program of a leading US manufacturer of durable equipment active in more than
500 countries. One of his findings was that the profits and losses on derivatives transactions were
significantlyy positively related to market share. Our analysis provides a theoretical motivation
forr this finding.
Thee setup of this chapter is as follows. Section 7.2 presents the model. Section 7.3 derives
thee optimal product market and hedging strategies if both firms are internally financed. Section
7.44 analyses the case for external financing andd introduces the agency problem. In Section 7.5,
wee discuss an extreme form of strategic behavior if one firm is financially constrained and the
otherr has a deep pocket. We show that this may lead to predation and discuss the potential role
off hedging in such a framework. Section 7.6 concludes.
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The model

Inn this section we develop a model closely related to Chevalier and Scharfstein (1996) in order
too analyze whether hedging affects product market equilibrium and firm value.2
Wee consider a three-period model where all agents in the economy are risk neutral and the
interestt rate equals zero. Below we briefly describe the timing of the model.
Twoo firms (A and B) compete on prices in the product market at dates 2 and 3. Consumers
incurr switching costs if they want to purchase from a different firm at date 3. This provides
bothh firms with an incentive to build up their respective market shares at date 2. Hence, firms in
ourr model have an incentive to set low prices at date 2. They can then exploit this at date 3 by
settingg higher prices.
Att date 1 the firms in our model have to decide how much they hedge. We assume, for
simplicity,, that only one firm's date 2 profit is exposed to a hedgeable price risk (e.g. exchange
ratee risk).
Inn order to compete in the product market both firms need to make an investment (ƒ) at date
0.. The investment can either be financed internally or externally. External financing is subject
too an agency problem; cash flows are observable but not verifiable. A manager therefore has the
abilityy to disgorge (steal) cash from the firm. This complicates external financing.
Thee intuition in our model is as follows. With external financing a firm becomes more shorttermm oriented on the product market. As a result of the financial contract the firm faces default
riskk at date 2. This induces a manager in an externally financed firm to set higher prices at date
22 (and therefore to be less inclined to build market share) compared to those firms with internal

financing.financing. Hedging that reduces the firm's default risk will mitigate this financial contract side
effectt on the product market outcome by restoring the firm's interest in building market share.
Inn the following subsections we first develop the set-up of the model in more detail.

7.2.11

Product markets

Too capture the dynamics of the product market, we use a relatively standard framework originallyy from Klemperer (1987, 1995). Two firms denoted by A and B compete for two periods.
Bothh firms at dates 2 and 3 simultaneously determine the prices at which they offer their prod2

Dasguptaa and Titman (1998) use a more or less similar model to analyze the interaction between
pricingg and capital structure decisions. They however model a debt contract not as one that follows from
ann agency problem between managers and shareholders (as we and Chevalier and Scharfstein, 1996, do),
butt the debt contract follows from Myers (1977) debt overhang agency problem between debtholders
andd shareholders. In their analysis Dasgupta and Titman (1998) focus on the impact of exogeneous large
increasess in debt, for example due to the threat of a takeover. This to reconcile the evidence on changes
inn prices after LBO's.
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ucts.. The marginal costs of production for firm D at date 2 are equal to c%. Firm A incurs costs
inn foreign currency and is therefore subject to exchange rate uncertainty e, which are included in
itss marginal costs of production c£e. In the last period, we assume that both firms have the same
marginall costs c3 and that A faces any exchange rate risk.3 Further, we assume that consumers
havee a reservation value R for each unit that is being produced.
Bothh firms compete on prices at dates 2 and 3 and thereby strategically anticipate the optimal
decisionss of the competitor. Switching costs make the last period's demand dependent on the
secondd period's market share; it enables the producers to exploit the consumers in the last period
byy charging the consumer's reservation price. This feature in our model gives firms an incentive
too build market share in the second period.
Att date 2 the products are slightly heterogeneous. Assume consumers at date 2 are uniformly
distributedd along a line segment [0,1]. Heterogeneity of the products is modelled as follows.
Assumee that A and B are located at the opposite end of this line segment, A at 0 and B at 1.
Consumerss face a transportation cost that depends on the location of the consumer vis-a-vis the
producers.. More particularly, a consumer located at y faces a transportation costs equal to Ty if
hee buys from A and T(l—y) if he buys from B.4 As a result, a consumer will buy from A if and
onlyy if the price offered (p*) plus the transportation cost of the consumer is lower than or equal
too the sum of the price that firm B offers (pf) and the transportation costs that the consumer
facess when he purchases from B or

P22 +Ty<p*

+ T(l-y)

(7.1)

Solvingg for y, we find

y<i/2y<i/2

+ VjLi^L

(7-2)

soo that the demand for the products of firm A in the second period can be represented as
°i°i = 1/2 + £

^

(7.3)

wheree a* refers to the demand for firm A's products. The last equation describes the demand
forr the firm's product in the second period as a function of the prices quoted by both A and B
andd T per unit transportation costs .
3

Thiss simplifies our analysis. We will show thatfirmsin our model will have an incentive to hedge
theeriskat date 2 only. Therefore, this simplification does not affect our results.
4
Transportationn costs can be seen as a physical transportation costs, but can also capture to which
extentt the product differs from a consumers' ideal set of preferences.
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Assumee that at date 3 these differences in products disappear, but that at that time consumers
facee a switching cost if they would like to purchase the good from a different producer. If
thee switching cost satisfies the following condition: s > l/2(R

- c3) where s represents the

switchingg cost, R is the reservation value of the product and c 3 is the unit cost of production
att date 3, then Klemperer (1995) has shown that a unique equilibrium holds where each firm
chargess the consumers' reservation value R in the last period. The firm's last period's profits as
aa function of the second period market share can then be described as
4(ai)4(ai)

= (R-

c3)al2

(7.4)

Wee consider one source of uncertainty in our model, exchange rate uncertainty.5 Firm A
incurss its costs in the second period in foreign currency, while its competitor (firm B) does
not.. We assume that the risk factor e can be high (eH) with probability 1 - a or low (eL) with
probabilityy a. For simplicity, we assume that the firm is only exposed to exchange rate changes
att date 2 and not at date 3. 6 Uncertainty with respect to the realization of the exchange rate is
revealedd after both firms have set their prices.

7.2.22

Financing and hedging decisions

Inn order to be able to compete we assume that firms have to make an investment equal to / at
datee 0. If a firm makes this investment, it can produce, otherwise it cannot enter the market.
Withh respect to the financing of this investment we consider two possibilities: (i.) firms finance
thee investment internally and (ii.) firms use external financing. An agency problem between
thee manager and the outside investors will drive the optimal financing contract when external
financingfinancing is required.
Att date 1, firm A has the ability to enter into hedging its date 2 foreign exchange exposure
withh a forward contract. Firm A is exposed with respect to its date 2 costs in foreign currency
c^a^. 77 Now assume that firms can purchase a forward contract. The forward contract is priced
suchh that the forward rate is equal to the expected future spot rate (E(e) = ƒ). Note that the
hedgingg decision takes place after the financing decision. In our model, firm A therefore does
nott have the possibility to commit to a hedging strategy over the life of the financing contract.
5

Chevalierr and Scharfstein (1996) only consider demand uncertainty and do not consider such a
markett price risk. Dasgupta and Titman (1998) consider uncertainty with respect to liquidation value.
6
Ourr analysis will provide a rationalization for hedging at the intermediate date. Hedging the last
period'ss exposure is irrelevant as we will discuss later. This particular assumption therefore is unlikely
too affect our basic results.
7

Notee that firm A's market share o§ depends on the firm's (and its competitor's) optimal pricing
decisions.. Hence, the exposure that is being hedged is an anticipated exposure.
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Hedging and product markets with internal financing

Wee have developed a model where both firms' initial date 2 pricing decisions affect their respectivee market shares and thus their third period's profit. In order to analyze the impact of the
financiall contract and hedging on the product market we solve the model backwards. That is we
firstt study the firms' optimal pricing decisions at date 3 and 2 respectively, and subsequently
analyzee the impact of external financing and hedging on the equilibrium in the product market.
Firmm J4'S second period's expected profit is equal to

E[*{(P2,P?,E[*{(P2,P?,ff)])]

= (1 " <>)(Pa - enc})(o})

+ a{p} - €Lci)(ai)

(7.5)

Firmm A chooses the price of its product p£, that given its conjecture about firm B's optimal
pricingg decision pf*, maximizes the expected value of profits over the two periods ivA. Hence,
firmfirm A chooses pA such that

Thee first order condition of this maximization problem is

11
22

27
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'

}

Afterr some rewriting, we have firm ^4's reaction curve to the pricing decisions of firm B

^

2

2

22

2

V

}

Notee that the reaction curve of firm A is increasing in the price set by firm B. This is a standardd result; with Bertrand competition prices are strategic complements. 8 Now let us examine
firmfirm B's reaction curve. We focus on the fully symmetric case with one exception, firm B is
unexposedd to exchange rate risk. As a result B maximizes

max£[7r B (p 2 4 ,p 2 V)) = E[(pg - c 2 B ){af) + (R - c3)o*}

(7.8)

Takingg the first order condition and rewriting as before gives firm £?'s reaction curve

„„

pA

T

cf

R~c3

P?? = f + 2 + f - ^
Forr more on this see Bulow et al. (1985).

(7.9)
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Noww we solve for the equilibrium prices and market shares. Substituting ^4's reaction curve
(7.7)) into B's reaction curve (7.9) yields the equilibrium price for firm B. Using this, we can
calculatee the optimal (equilibrium) prices set by firm A and £?, respectively:

P22 * =

VVB*B*

T

+ \të

+ ^E(e))

l
= T +

- (R - c3)

-(cAE{e) + 2c?) -(R-

c3)

(7.10)

(7.11)

Finally,, substituting these prices into equation (7.3) will give us the demand rx24 and in a similar
wayy we can calculate erf.
Afterr having analyzed the equilibrium pricing decisions when firms have the ability to finance
theirr investment internally, we now study the firm's hedging decision. We are interested in two
questions:: (i.) is there a rationale for corporate risk management and (ii.) how does corporate
hedgingg affect product market equilibrium, if at all?
Withh internal financing it is relatively easy to show that a (risk neutral) manager in a firm has
noo incentive to hedge. Moreover, hedging decisions have no impact on the product market.
Propositionn 18 Managers of a firm in an industry in which firms can finance their investment
internallyinternally do not have an incentive to enter into risk management. Moreover, risk management
decisionsdecisions do not affect decisions concerning the product market.
Proof.. Risk- neutral managers maximize the expected value of date 2 and 3 profits. Now
assumee that the firm hedges (part) of its date 2 exposure. Since E(e) — ƒ, the expected value of
thee cash flows at date 2 is unaffected by the hedging decisions of the firm.
Moreover,, the firm's maximization problem with respect to setting prices does not change and
ass a result, the hedging decisions will not affect market prices in this setting. Hence, hedging
alsoo has no indirect effect on product market outcomes. As a result, the hedging decision is
irrelevant.. •
Therefore,, we may conclude that financially unconstrained firms have no rationale for hedgingg that is related to the product market. This result serves as a benchmark. In the following
sectionn we consider the more interesting case where firms in the industry use external financing. .

7.44

Hedging and product markets with external financing

7.4.17.4.1

Derivation of the optimal debt contract

Considerr now the second case where the initial investment (/) has to be financed externally
att date 0. First, we will derive some important properties of the optimal financial contract in
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thee presence of an agency problem. Then, we consider the impact of such a financial contract
onn the firm's pricing decision at date 2. Finally, we analyze the firms incentive to engage risk
managementt and how this affects its product market (and/or pricing) decisions.
Wee assume that the exposed firm A is the one that needs external financing. However, there is
aa capital market imperfection that hampers such external financing; the firm's cash flow is observablee for managers and outside investors but is not verifiable in court. As a result, financial
contractss cannot be made contingent on cash flows which gives a manager the possibility to divertt cash flows from the firm. This agency problem has been analyzed in Bolton and Scharfstein
(1990,, 1996).
Withh non-verifiable cash flows, firms can only obtain external finance if there is some paymentt D at an intermediate date. The threat of liquidation at the intermediate date is the only
wayy investors can force a manager to repay the firm's debt. Liquidation at the intermediate date
iss costly for the manager since he loses the possibility to extract money from the firm in the last
period.9 9
Thee optimal financial contract therefore requires some down payment D at the intermediate
date,, in effect at date 2. If this payment is not be made the lenders will liquidate the firm. By
liquidating,, the lenders become owners of the firm and receive a fraction of the firm's third
periodd profits, A7r£(o-£). The condition A < 1 reflects the idea that the value of the firm in the
handss of investors (liquidation value) is lower than the going concern value (dissipative loss).
Inn a financing contract over two periods investors have the possibility to receive more than the
lowestt possible profit. More precisely, the maximum amount they can extract from the manager
iss 7r^(<r£), thus D < n$(a$).

This is an incentive compatibility condition. If D > TT^(CT^) it

iss not in the manager's interest to repay the firm's debt in the first period, since the value that
thee manager receives if he continues with the firm (the third period's profits) is smaller than the
paymentt he needs to continue. Thus, as long as D is smaller than Tr$[<r$), the manager will
repayy the firm's debt if the second period's profit (7r£(a£)) is sufficient.
Iff the firm fails to pay D at date 2, the firm will be liquidated by the investors and the manager
losess his discretion over the firm's assets. This happens when Tr£(a$) < D; that is, if the second
period'ss profits are insufficient to repay D at date 2. Observe that the firm cannot attract external
financingfinancing at date 2, since no investor would be willing to finance the firm with one period
9

Too see this, consider the financial contract if there is only one remaining period. The maximum
amountt investors can retrieve in this case is the minimum verifiable profit level at the final date. Managers
maximizingg the value of their claim on the firm however will always claim that cash flows are low (zero
inn our particular case) and keep the rest for themselves. They can do so because the liquidation threat of
investorss in a one-period model is incredible; the liquidation value of the firm (some fraction of future
profits)) is equal to zero. Anticipating this behavior, investors will not finance the investment unless there
iss some intermediate payment.
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remaining. 100 The threat of liquidation at the intermediate date will give the manager an incentive
too pay D if he has the cash to do so. Payment of D gives the manager the ability to capture the
thirdd period's cash flows 7r^(a^) because creditors lack the ability to force repayment at that
datee (creditors have no further bargaining power at that point).
Investorss will only enter such a financial contract if the expected value of the repayment on
thee debt provides the investors with sufficient compensation. Now assume that only after a high
realizationn of the exchange rate, firm A defaults on its debt. With risk neutral investors and a
zeroo risk-free rate, this implies that the expected value of the repayments should at least be equal
too the amount the firm initially needed (I) or
aDaD + {l-a)\n${a$)-

I >0

(7.12)

wheree 1 — a reflects the probability of default on the debt contract." Alternatively speaking,
a,, reflects the probability that D > ^ ( c ^ ) . If the firm does not default investors receive D,
otherwisee they receive the liquidation value of the firm (XTT^O^)).

We assume that financial

marketss are competitive and thus the former equation will turn into an equality. That implies
thatt the financial contract is feasible if: D* = [/ — (1 - tt)A7r^(<r^)]/a]. We argued before that
thee debt contract was incentive compatible if
Noww assume that the parameters in the model are such that incentive compatible contracts
aree feasible, then D* is the optimal financial contract.
Withh such a debt contract the manager's expected payoff at date 2 turns into
VVAA = a[Ki{ai)

-D

+ *£(*{)] + (1 - a ) [ ^ ( a 2 4 ) ]

(7.13)

Thee first term reflects the manager's payoff in case the firm does not default on its debt obligationn D at date 2. The manager then has the ability to extract ^ 2 ( ^ 2 ) -Dm

the second period

andd 7r^((j^) in the third period. If the firm defaults at date 2, the manager diverts all the date 2
profitss ^((Tj 1 ) to himself leaving the investors with the liquidation value of the firm, ATT^CT^4).
7.4.27.4.2

An analysis of the consequences of the debt contract for the optimal strategy on the

productproduct market
Noww assume that firm A raises external financing with the financial contract we just specified.
Thatt is, there is a feasible and incentive compatible debt contract that specifies a repayment
l0

However,, the investors might ex post decide not to liquidate if they can renegotiate the contract.
Withh the possibility of renegotiation financing depends on the bargaining power of the parties involved.
Thesee issues are considered in for example Bolton and Scharstein (1990).
1
'' Note that only after a high exchange rate will the firm default on its debt. The probability that e = eH
iss equal to 1 — a.

7.44 Hedging and product markets with external financing 231
off D at date 2. After entering into the financial contract, the manager in firm A maximizes his
expectedd payoff conditional on the debt contract and the anticipated pricing decisions of firm
B.B. The first order condition of this maximization problem is

75?? = Q [ ^ + - ^ r ] + ( 1 - ö ) - ^ r
[[

22

2T

2T

2T

(7J4)

2T

Iff we now compare this first order condition (7.14) with the first order condition in the case of
internall financing (7.6), we then see a difference in the last term. With internal financing, the
firmfirm never defaults and a manager will receive the total third period's profits. However with
externall financing, there is a chance that the firm will be liquidated at date 2. The manager
receivess nothing from the firm's third-period profit in that case. The probability that the firm
doess not default and receives the third period's profits is a. With external financing, the manager
receivess the firm's second period's profits only if the firm does not default in the first period.
Thiss has important consequences for the optimal pricing decisions. A marginal increase in p^
reducess the third period's profits by 4^p if financed internally while it reduces the third period's
profitss by a^jp- if it is externally financed. As a result, firm A will charge a higher current price
p£p£ with external than with internal financing. In other words, firms with external financing will
bee more short-term oriented and thus will have less incentive to build market share as compared
too a firm that finances the investment internally.
Thee reaction curve of firm A with external financing changes from equation (7.7) into

p ^|44

+ ^f£)_ Q i^3)

(,15)

Thee difference is again in the last term. With internal financing, the last term in equation (7.7)
iss ^~2 • When the firm uses external financing, the last term changes into a^-~^, where a
reflectss the probability that the firm does not default.
Noww the equilibrium price depends on firm B. Assume that firm B does not require external
funding,, firm B's reaction curve then does not change

pS=pS=

22++22++T-—TT-—TMM

Theree is an equilibrium where these reaction curves cross. Substituting each firm's reaction
curvess into the other's gives the equilibrium prices

(
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VVAA22
P?**

=

T + ^

+

2ciE(e))-ja(R-c:i)-^(R-c,)

=

3)-l(R-c3)

Notee that in the new equilibrium A not only has a higher price but also that firm B increases its
price.. This follows directly from the fact that the slope of the reaction curves are positive. Becausee products are strategic complements in the face of price competition, a higher anticipated
pricee by firm A implies a higher price by firm B as well. If firm B also needs external financing
thee prices of both firms in equilibrium will increase even further. A debt contract make firms
moree short-term oriented and less focused on building up market share compared to firms that
havee access to internal financing funds. This was also the intuition developed in the papers by
Dasguptaa and Titman (1995) and Chevalier and Scharfstein (1996).
Beforee we discuss the impact of hedging in this framework let us briefly review some importantt aspects of the financing contract that drives the results presented above. First, it is important
too note that our model has a clear end point; at the end of date 3 the world ends. This feature
iss important as it implies that investors will focus on the second date repayment because they
knoww that at date 3 the manager will run away with the money. If the world ends at date 3, as in
ourr model, there are no repercussions from this behavior (except for the terms of the financing
contract).. If we allowed a model with a longer time horizon, we might expect that reputational
concernss of the manager make him more willing to repay the firm's debt. An important question
thuss is, would investors still require some repayment at an intermediate date in a more dynamic
modell that captures these potential repercussions? It is well known from the literature on optimall debt maturity that a shorter debt maturity gives investors more control. Generally, the
largerr the agency problems in a firm, the lower the debt maturity.12 This suggests that frequent
debtt repayments are important especially when agency problems are large and implies that the
strategicc issues raised here are of importance also in a model with a longer time horizon.
7.4.33

Hedging and its impact on the product market

Wee will now examine firm A's hedging decision. We first analyze if a manager has an incentive
too hedge and then examine the impact of a firm's hedging decisions on outcomes in the product
market.. We have argued in the previous section that firms financed with internal funds do not
havee any incentive to hedge. But consider now firms that need external financing to make the
investment.. Do these firms have an incentive to hedge this and might there be an impact of such
hedgingg on product markets?
,2

Theree are many other factors that affect the firm's debt maturity decision. See, Ligterink (1995a) for

aa short review.
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Forr this purpose, first consider what happens when firm A hedges if it also entered into a
financialfinancial contract. Hedging changes the distribution of the date 2 profits and reduces the spread
off potential outcomes. Given the financial contract, a change in the default probability will
affectt the outcome on the product market.
Propositionn 19 Assume that initially there is an equilibrium in the product market where firm
AA has a debt contract that requires a repayment D at date 2, andfaces a probability of default
equalequal to 1 — a, but where there is no opportunity for hedging. Now instead assume that the
exposedexposed firm A has the ability to hedge. Then, the exposedfirmA will want to hedge. As a result
ofof the hedge, both firms will set lower prices in thefirstperiod.
Proof.. We first analyze the impact of hedging on the product market equilibrium. Hedging
thee date 2 exposure reduces the firm's default risk back to 0.
Thee manager of firm A maximizes the value of his claim such that
VVAA = <*[*{(*}) -D + irA(aA)] + (1 - a)[nA(aA))

(7.17)

However,, with the decline of the default probability to zero, thefirmwill be in the same situation
ass an internally financed firm. As a result, the manager will quote lower prices than in the
equilibriumm without the possibility to hedge. This follows from the new reaction curves
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Althoughh the second period's profits of firm A are lower than without hedging (the firm sets
aa lower second period price and thus enters into more aggressive competition), the firm will be
ablee to fully benefit in the last period from its increase in market share.
Moreover,, an increase in a through hedging also increases VA. This is the case as long
ass the third period's profits are larger than D. However, note that the incentive compatibility
constraintt was that D < irA(aA) and therefore an increase in the survival probability increases
thee manager's value.
Withh this hedging strategy, firm A sets a lower price at date 2 to attract a larger market share.
Firmss that hedge will become more long-term oriented and will quote the lower first period
pricess in order to attract more market share. Anticipating these risk management decisions of
firmfirm A, an internally financed competitor B will also quote lower prices in equilibrium. •
Propositionn 19 shows that an exposed firm in need of external financing has an incentive to
hedge.. Without hedging in our model, an externally financed firm would become more shorttermm oriented and as a result would set higher prices in the second period. This would cost the
firmfirm market share in the last period, but because of the probability of default a firm with risky
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debtt places less value on such a loss. Hedging completely mitigates this important drawback
off the financial contract on the product market. However, we also expect our result to hold in a
moree general setup.
Reducingg the default risk on debt repayment at the intermediate date affects both firms' optimall pricing strategies; both firms will fight more intensely in the first period (at date 2) for
markett share. External financing and the possibility of default changes the manager's valuation
off short-term versus long-term profits. This affects the pricing decisions of a firm. With externall financing, the firm will quote higher prices in the first period and will be less interested in
buildingg market share. The proposition derived here shows that if a firm is exposed such that
thiss has an impact on the probability of default, a manager using external finance will want to
hedgee to safeguard the value of his future consumption from the firm. These hedging decisions
havee an impact on the pricing decisions of firms. If risk management reduces the probability of
default,, a manager will value future income higher and thus will lower current prices to increase
markett share. This brings the firm back in the direction where it was without external financing.
Inn equilibrium, we expect lower prices in the first period compared to the case without risk management.. Risk management enables firms to fight for market share and mitigates an important
strategicc effect of debt.
Notee that hedging does not always reduce the probability of default. Imagine that the repaymentt on debt to be paid at date 2 is very high. Even with a full hedging policy the probability
off financial distress is nearly 100%. Only when the exchange rate is sufficiently low will the
firmfirm not default. It is clear that in such a particular case the optimal risk management strategy
(whichh reduces the probability of default) is to leave the exposure open. Hence, the exposed
firmfirm will make pricing decisions identical to those we initially derived for the firm with external

financing.financing. Externally financed firms therefore do not always hedge. If they do hedge, however,
wee may expect that the impact of debt on pricing decisions is alleviated.
Propositionn 19 also gives a clear guide as to which risks the firm needs to hedge. In our model,
itt is the default risk of the intermediate debt repayment. The larger the consumers' reservation
valuee R over the marginal costs in the firm, the more a manager can extract in the last period.
Thiss directly follows from the inspection of the derivative of the manager's value with respect
too a. 13 An increase in a also increases VA. The higher the marginal profitability in the last
periodd (reservation price over costs), the more important hedging becomes for firms that have
debt.. Moreover, the more impact risk management has on the probability of default, the more
beneficiall risk management decisions are.
Thee lower the liquidation value of the firm for the investors A7r^(cr^), the more beneficial
iss the hedging decision. That implies that firms with firm-specific assets (for example where
l3

Thiss takes into account that the incentive compatibility constraint holds.
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managementt is an important determinant) will have lower liquidation values and thus investors
willl only finance the investment if debt repayment D compensates them for this risk.
Ourr analysis leads to several testable implications. First, we expect that there is a positive
relationshipp between the use of derivatives and the benefits of building market share. In markets
wheree switching costs are high and therefore the benefits of building market share are also high,
wee expect relatively more hedging. For example, this suggests that hedging may be important
forr industries where building a distribution network is important. It is well-known that maintainingg a market share is important for keeping the distribution network intact. Moreover, our
analysiss predicts that the most profitable and well capitalized firms in an industry will hedge
lesss than their less profitable and capitalized counterparts. The latter are more likely to need
externall funding and therefore might benefit most from hedging.
Moreover,, our analysis suggests that there is a positive relationship between firms that hedge
andd market share. This is not inconsistent with the studies by Brown (2000), which considers the
foreignn exchange risk management strategy of a US multinational in durable products. Among
otherr things his analysis shows that there is a strong positive relationship between derivative
profitss (as a percentage of actual exposure) and market share. The economic impact of these
estimatess seems substantial (Brown, 2000, p. 23).

7.55

Corporate hedging and predation

Inn the previous section an agency problem between investors and the manager of a firm determinedd the terms of the optimal financial contract. Such a financial contract is particularly
sensitivee to the first period's performance of the firm. One possibility that we have thus far ignoredd in our analysis is that the debt contract may invite predation by a firm with deep pockets
(firmB).14 4
Considerr the previous case where firm A requires external financing and also faces hedgeable
exchangee rate uncertainty. However, rather than the respective firms' market shares let us focus
onn the potential consequences of predation by firm B, Firm B will enter into predation if the
expectedd gains exceed the expected costs. There are several ways in which a firm may pursue a
predatoryy strategy. For example, it can lower its price or increase advertisement expenditures.
Thesee strategies are costly; that is, they reduce the firm's initial profits compared to the firstbestt strategy without predation. The benefit of predation is that firm £?'s expected last period's
14

Boltonn and Scharsfstein's (1990) paper focuses on this issue in more detail. They show that "the
financialfinancial contract that minimizes the agency problem maximizes the rival's incentive to prey" (Bolton
andd Scharfstein 1990, p. 101). Investors anticipating such predation will adapt their debt agreement with
thee firm.
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profitss increase. If the firm succeeds and indeed drives firm A out of the market it will capture
aa monopoly profit. If predation fails profits are much lower in post-predation period.
Iff exchange rate exposure affects firm A's probability of financial distress it also affects
firmfirm £?'s costs of predation. The higher the exposure and the more debt firm A has, the higher is
itss probability of financial distress and therefore the lower will be the cost of a predation strategyy for firm B. If hedging mitigates firm A's probability of default it makes it more difficult
(increasee the cost of predation) for its rival to prey.
Thiss suggests that a hedging policy that reduces firm A's default risk also increases the costs
off predation for the competitor with deep pockets (firm D). Risk management then has an additionall role; it reduces the likelihood of predation. Note that a reduced likelihood of predation
impliess that more investments can befinancedexternally since the financial contract can better
tacklee the underlying agency problem.
Thee benefit of hedging becomes even more important if we consider the possibility that firms
makee pricing decisions after they realize the exchange rate. The probability that firm A defaults
increasess after a depreciation of the country's currency where it A sells its products. Firm B can
thenn make its strategy contingent on the realization of the exchange rate. After a (sufficiently)
negativee development in the exchange rate for firm A its default probability increases significantly.. Thus, the cost of predation for firm B declines. In this case, reducing the default risk of
firmfirm A is even more effective. Hence, in industries where long-term strategic decisions (prices,
output,, etc.) are made and it is impossible to adapt to changing circumstances in addition to
significantt barriers to enter (such that the preying firm really can capture a monopoly profit), we
mayy expect hedging to be more beneficial for financially constrained firms. A successful hedgingg strategy makes it more difficult for rival firms to prey. Because such predatory strategies are
destructivee and value decreasing forfirmswithout deep pockets, reducing the likelihood of such
actionss will increase firm value.

7.66

Conclusion

Capitall market imperfections are important for the design of financial contracts. The recent
literature,, however, has shown that the financial structure of afirmalso interacts with its strategy
inn product markets. The design offinancialcontracts therefore cannot be analyzed in isolation,
butt should include the interaction with product markets.
Thee purpose of this chapter was to show that risk management decisions also play an importantt role in this interaction. We have shown that if a firm is subject to a large exposure of
hedgeablee price risks and requires external financing, there exists interaction between the securityy design decision of the firm (design of the financial contract), the firm's hedging decision,
andd its optimal pricing strategy in the product market.
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Ourr analysis has shown that in the presence of an agency problem, the optimal financial
contractt has a direct impact on the firm's pricing decisions. Compared to an internally financed
firm,firm, external financing makes the firm more short-term oriented and less interested in building
markett share. Corporate hedging that reduces the probability of default on the financial contract
alsoo reduces the impact of the financial contract on the product market. With such hedging the
firmfirm will regain its interest in building market share and will therefore become more aggressive
(sett lower prices) in the first period. Hedging, therefore partly mitigates a negative effect of the
contracts. .
Inn the second part of this chapter, we considered an extreme case of strategic interaction, the
possibilityy of predation in the product market by a well-capitalized rival. If this is anticipated,
thee threat of predation will affect the optimal financial contract. The financial contract leaves
moree room for opportunistic behavior (will be more lenient) if the feasibility constraint is not
violated.. If it is violated investors will not want to finance the investment and the firm cannot
evenn enter the market. Is there a role for corporate hedging in this case? Yes, if corporate hedging
reducess the default risk of the intermediate repayments, it increases the costs of preying for the
rivall firm making predation less likely to occur. Hedging in this case should be directed at
aa reduction of the default risk of debt. Hedging smoothes the financial contract; it reduces the
probabilityy of predation which makes tighterfinancialcontracts possible. This may lead to lower
agencyy costs and more debt. It will also have an impact on the product market. We may expect
lesss predation if such hedging is effective.
Thee more dynamic considerations that we discussed in this chapter are especially interesting
forr concentrated markets where building a large market share is important. In Chapter 6, we
showedd that even in a simple static setting with no agency problems and value-maximizing
firmsfirms there was a link between the hedging decision and the product market. Hedging in both
casess affects product markets through (the costs of) external financing. Note, the two channels
byy which hedging and product markets may interact need not to be mutually exclusive.
Ourr work provides an interesting agenda for future research. First, theoretically we have assumedd throughout this paper that the only uncertainty was with respect to the exchange rate. It
mayy be interesting to relax this assumption. For instance, a more realistic model may include demandd uncertainty. It is well-known that with demand uncertainty debt financing may also bring
aboutt a strategic commitment to compete more aggressively. Therefore, it may be interesting to
analyzee the hedging decisions in such a framework when there is both exchange rate and demandd uncertainty. Especially, since there may be cases where demand and changes in exchange
ratess are positively or negatively correlated. This may further enhance our understanding of the
interactionn between hedging and product markets.
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Riskk management at Fokker: a case study

"The"The Company has been the most conservative in its sector in accounting for
newnew aircraft development programs, which means that there is significant future
profitprofit potential. As such the shares represent a unique investment opportunity."
(UBSS Phillips and Drew, Global Equity Research, November 1991, aboutt Fokker)

8.11

Introduction

Inn March 1996, the Dutch Aircraft company Fokker N.V. filed for bankruptcy. The joint developmentt of two new airplanes (that turned out to be far more expensive than expected), without
ann existing line of airplanes to generate cash flows from, put too heavy a financial burden on
thee firm. Moreover, the firm was unable to reduce its production costs over time, which was
problematicc in a market characterized by fierce competition, declining demand and a depreciatingg US dollar (from fl.2.23/$ in 1987 to fl.l.56/$ in 1996). In addition, Fokker was subject to
aa significant dollar exposure. The aircraft industry is a typical dollar market; prices are quoted
inn dollars and only a small part of Fokker's costs was denominated in dollars. In the end, this
currencyy exposure significantly contributed to Fokker's default. In this chapter we focus on
Fokker'ss corporate risk management during this period.
Inn general, the use offinancialderivatives should enable firms to deal with price risks such as
foreignn exchange risk. What went wrong in the case of Fokker? Did the firm's risk management
faill (as suggested in the receivers' report and in the media) or were matters much more complicated?? In this chapter we willl address this issue and provide an in-depth analysis of Fokker's
riskk management. The purpose of this chapter is to apply the insights developed in this dissertationn to analyze Fokker's risk management strategy. In doing so we shed light on the adequacy
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off Fokker's risk management and on the relative importance of the various rationales of risk
management. .
AA thorough analysis of Fokker's risk management strategy is interesting for several reasons.
First,, the case provides valuable information on the firm's hedging activities, which is generally
nott available (or harder to obtain) for non-bankrupt firms. Firms consider such information
highlyy strategic and therefore do not like to disclose this. Moreover, the receivers' study on the
causess of Fokker's default and the potential liability of its management is public information
andd helpful for our analysis.'
Second,, we observed a shift in Fokker's risk management policy in 1991. Until the end of
1991,, Fokker engaged in a full hedging program of its transaction exposure. 2 However, at the
endd of 1991, Fokker decided to terminate its full hedging policy deliberately leaving important
dollarr positions unhedged, in the expectation that the dollar would recover. The case therefore
capturess periods of hedging and speculation. It is interesting to see whether this change of
strategyy makes sense from a theoretical perspective.
AA third and related issue is that the receivers criticized Fokker's risk management strategy
inn their final report suggesting that the firm lost at least fl.900 mln. due to speculation.3 This
wass emphasized by the media where the suggestion was made that such speculation had caused
Fokker'ss default.4 Were the receivers right and was it mere speculation or did they misjudge
Fokker'ss risk management? Only a careful analysis may reveal the answer.
Wee concentrate primarily on the period 1987 to 1996. In 1987, Fokker initiated the production
off two new airplanes, the Fo 50 and the Fo 100. For these two programs we can clearly define
Fokker'ss main competitors in the product market. Furthermore, in this period, the US dollar
fluctuatedd strongly and gradually declined. A final reason to focus on the 1987-1996 period
iss that this time frame receives the most emphasis in the receivers' report providing us with
detailedd information about this period.
Thiss case study is primarily based on information from the receivers' report. Additional informationn has been obtained from an interview with the director of Fokker's treasury during that
time,, Olde Loohuis 5 , as well as a study of Fokker's annual reports on exchange rate exposure
'Thee study to which we refer is: Deterink, Knuppe, Leuftink en Schimmelpenninck (1997), "Onderzoekk naar de oorzaken van het faillissement van Fokker".
2
Thiss chapter also sheds some light on the management of economic currency exposure.
3
Seee Deterink et al. (1997) p. 93.
4
Seee "Het Financieele Dagblad" , July 16, 1997.
5
01dee Loohuis was director of Treasury from 1982 to 1996.
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andd corporate disclosure on risk management and an equity analyst report by UBS Philips and
Dreww Global Research Group (UBS, 1991).6
Thee organization of this chapter is as follows. Section 8.2 gives a general introduction of
Fokkerr and the problems that forced the firm into default in 1996. Sections 8.3 and 8.4 focus on
Fokker'ss risk management decisions. In Section 8.3, we discuss Fokker's competitive environment,, the development of its financial situation, its currency exposure and the development of
thee US dollar. In Section 8.4 we describe the way Fokker handled its currency risk. Section 8.5
analyzess the economic rationales behind Fokker's initial full hedging strategy (1987 to 1991).
Sectionn 8.6 analyzes the switch to leave positions unhedged in 1991 and its decision to leave
thee exposure unhedged afterwards. Both sections discuss the firm's risk management decisions
applyingg the theoretical insights developed in this dissertation. In Section 8.7, we discuss alternativee hedging strategies and analyze how Fokker's competitors have dealt with price risks.
Sectionn 8.8 discusses the use of the US dollar in Fokker's Financial Long Term Plan (FLTP)
andd Section 8.9 discusses the receivers' criticisms about the firm's currency risk management.
Sectionn 8.10 summarizes and concludes.

8.22

An analysis of Fokker's default

8.2.18.2.1 Short history of the firm
Fokker77 was founded in 1919 and became one of the largest aircraft construction companies in
thee world by the end of the 1920's. After the Second World War Fokker had to restart. At that
time,, the aircraft market was dominated by US and UK firms. It took Fokker until 1957 before
itt came to the market with a new passenger aircraft, the F 27. This aircraft was very successful
inn the 40-52 seater market making Fokker a market leader in this segment. During the period
1958-19866 Fokker sold 581 F 27's (Deterink et al. 1997, p. 2).8 The F 27 program was not only
aa commercial but also a financial success. All development costs were repaid ana a net profit
wass realized by the end of the program.
Inn addition, Fokker developed the larger F 28 (65-85 seats).9 During the 1969-1986 period,
Fokkerr sold 241 F 28's. However, financially the F 28 was not an overwhelming success. By
thee end of the program fi.70 million of development credits still had to be repaid and the F 28
6

Thee analyst report follows an announcement by Fokker to make an offering of its shares. If Fokker
proceededd with the offering UBS would act as underwriter and book-running lead manager of the offer.
Ultimately,, the new shares were not issued.
7
Orr more precisely Fokker N.V. Nederlandse Viegtuigenfabriek.
8
Inn addition, approximately 205 F 27's were produced under license outside Fokker.
9
Thee F 28 was quite different from the F 27. Most importantly, the F 28 was a jet, while the F 27 was
aa propeller aircraft.
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failedd to contribute to the net profit of the firm (Deterink et al„ 1997, p. 2). 10 The F 27 and F
288 programs clearly illustrate the rather long life cycle of these products which is typical in the
aircraftt industry.
Apartt from the F 27 and F 28, Fokker had military orders and built smaller aircraft and from
thee beginning of the 1970's was a subcontractor for parts of the Airbus consortium.

8.2.28.2.2

Development of the Fo 50 andFo 100: 1979-1989

Despitee earlier attempts to develop a new (larger) airplane in cooperation with others, there
wass no successor to the F 27 and the F 28 by the end of the 1970's." The life cycles of these
planess were nearly at their end. Therefore, in 1983 Fokker faced a critical strategic decision and
decidedd to redesign both the F 27 and F 28 with minimal changes.
However,, over time it became clear that this minimum change concept was impossible to
maintain.. The Fo 50 and the Fo 10012 were not just minor modifications of the former F 27
andd F 28, but almost completely new aircraft.13 As a result, the development costs of these
twoo aircraft were much higher than originally estimated. In 1984, the development cost were
estimatedd to be fl.700 mln. The Dutch government would finance 90% of this total amount
andd Fokker would have to finance the remaining 10% (fl.70 mln.) (Deterink et al., 1997, p. 8).
Fokker,, however, also bore the full risk of the development costs and in the end had to finance
fl.7000 mln. instead of fl.70 mln..
Apartt from the fact that development costs were much larger than previously expected, technicall problems in the start-up phase and strong competition in the market for the Fo 50 and Fo
1000 enhanced Fokker's problems at the end of the 1980's. The first Fo 50 was delivered (after
quitee some delay) in August, 1987. The first Fo 100 was delivered in 1988.
Fokker'ss strategy was also very ambitious. The development and production of two new
aircraftt put enormous pressure on the firm. A rise in personnel could not prevent important
delayss in the production of both the F 27/F 28 and the Fo 50/100 programs, which further
10

Notee that the repayment on these development credits was conditional on the break even level of
thee F 28. Due to (among other things) developments in the dollar the F 28 never reached this break even
point. .
"Inn 1969 Fokker merged with VFW (Vereinigte Flugzeug Werke), which was spun off in 1980 and
takenn over by MBB. Fokker also tried to cooperate with McDonnel Douglas to develop a larger airplane
(1500 seater). This cooperation failed at an early stage.
l2
Later,, the firm also developed the Fo 70, a smaller version of the Fo 100. This plane had its first flight
inn 1993. Only 71 Fo 70's have been sold. We further have not included this in our discussion below.
13
Itt however should be stressed that the Fo 50 and Fo 100 belonged to the same family as the F 27 and
FF 28. In that sense they were still derivatives rather than totally new aircraft. This is important since it
alsoo implied a continuation with the partners of the F 27 and F 28 (DASA and Shorts).
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increasedd the cost. Moreover, due to competition Fokker could only bring the aircraft to the
markett with costly customer adaptations or large discounts causing further technical problems
andd delays. Ultimately, in order to free production capacity Fokker decided in 1987 to stop
producingg the F 27 and F 28. l 4
Thiss was a rather dangerous strategy. The new programs only would cost money, while there
weree no programs left that could raise sufficient operating cash flow to make up for the high cost
off the Fo 50/100. 15 Altogether these decisions drove Fokker into major financial problems and
broughtt the firm on the edge of bankruptcy in 1987, before any of the newly developed planes
weree brought into production. The Dutch government then provided fl.212 mln. in support under
thee condition that Fokker would search for a strong strategic partner and that it reduced its
productionn cost by at least 10%. In exchange for the financial support, the government required
ann important control stake in the firm (Deterink et al., 1997 p. 127-128). I6

8.2.38.2.3

Things get worse, 1990-1996

Fokkerr faced many technical problems in the start-up phase of the production of both the Fo
500 and Fo 100, which resulted in large start-up costs. These costs were not disclosed in the
firm'sfirm's profit and loss account, but were instead activated under inventory ("work in progress").
Duee to delay in deliveries, clients forced Fokker to grant concessions in the form of discounts
and/orr penalty fees. As a consequence, the firm was actually producing at a much higher loss
thann expected and needed more external financing to offset these losses. The use of program
accounting,, however, prevented investors from finding out about the firm's real problems. 17
Despitee its financial problems, Fokker was successful in tapping the financial markets in 1989
andd 1990.18
Inn the beginning of the 1990's Fokker managed to increase its production capacity considerably.. However, the firm was hit by three new problems. First, it faced a worldwide decline in
aircraftt sales. The liberalization of the airline industry, especially in the US, brought financial
problemss to some of Fokker's potential US customers thereby reducing demand. Moreover, the
l4

Thiss was also necessary since these aircraft were partly being produced on the same production line
ass the Fo 50/100.
l5
Fokkerr did have other income sources such as overhaul and repair, space and other products, product
supportt in addition to manufacturing Airbus and F 16 fighter components. However, the operating income
fromm these activities was by far insufficient to finance the expenses of the Fo 50 and Fo 100.
166
Actually this was a reallocation of funds; the funds were originally intended to finance participation
inn the Airbus A330/340 program (Deterink et al., 1997, p. A2.2).
17
Forr a critical discussion of Fokker's use of program accounting, see Langendijk (2000).
l8
Forr example, in 1989, Fokker issued two convertibles (nominal value fi. 150 mln. and S. frs. 150
mln.)) and a straight bond (DM 150 mln.).
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FIGUREE 8.1. Development in the US dollar exchange rate over the period January 1986 to January 1997.

Gulff War (August 1990 to January 1991) created a crisis in the world airline industry and furtherr reduced demand for new airplanes. Fokker expected that this fall in demand would only be
temporaryy and decided to increase production.19 However, the crisis lasted longer than expected
andd Fokker ended with a stock of "white tails" (unsold planes); the firm produced more than it
sold.. For example, in the second quarter of 1993 there were more than 15 unsold but finished
Foo 50's in addition to over 15 unsold Fo 100's. 20 The white tails created an enormous financing
problemm for Fokker; additional funds were needed to finance these stocks of aircraft.
Thee second problem Fokker encountered was that an increasing number of airline companies
switchedd from buying to leasing aircraft. Aircraft producers started to offer vendor leases in
orderr to support sales. As a result, aerospace companies faced new risks. Lease companies of
aircraftt producers had to finance the planes and, in addition, carried the economic risk of price
changes.. Suddenly planes had to be taken back, so that the firm also bore the risk of selling
secondhandd aeroplanes. Altogether, this made the business even more risky.
Thee third problem Fokker encountered was a strongly fluctuating, but historical low valued
USS dollar (see Figure 8.1).
Tablee 8.1 presents some key financial information on Fokker. The use of "program accounting",, where costs are amortized over the maturity of the project, makes these figures greatly
exaggerated.. The real financial problems were hidden and much larger. During the period 1990
too 1995 there were several occasions in which additional financing was required to meet direct
l9

Fokker'ss production costs were still far too high. The firm hoped that, by achieving sufficient
economiess of scale, these costs would decline.
20
Thee cost price of the Fo 50 (Fo 100) used in the FLTP in the end of the 1980's was respectively fl.
255 mln. and fl. 48 min. (Deterink et al., 1997, p. 31).
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Programm results
-- F27/F28
-Fo50/Foo 100
Incomee other act.
Developmentt cost

236 6 32 2 38 8

23 3

88

20 0

77

22

18 8

33 3

62 2 72 2 66 6

50 0

44 4

40 0

-476 6 -59 9

-11 1 -9 9 -36 6 -36 6

44 4

49 9

30 0

2 2 -26 6 -52 2 -30 0

-99 9

-27 7

-13 3

57 7 -21 1 -18 8

-83 3

Nonn recoverable cost
Otherr extra-ordinary items

56 6 16 6 -31 1

33

36 6

-250 0 -184 4

Writee down of lease portf.
EBIT T
Interest t

-133 3 52 2 35 5

Profitt before taxes

58 8 123 3 153 3 -235 5 -699 9 -854 4

-30 0 -69 9 -97 7 -110 0 -138 8 -231 1 -252 2 -145 5 -118 8
47 7

73 3

78 8 112 2

-163 3 -17 7 -15 5

21 1

63 3

34 4 -418 8 -844 4 -972 2

-2 2

-3 3

-- of which activated
Taxes s

44

33

Extra-ordinaryy charges

69 9

-90 0 -100 0 -347 7
427 7

Profitt from technolease
-9 9

Resultss subsidiaries
Nett profit

21 1

62 2 -213 3 -444 4 -505 5

-159 9 -14 4 -15 5

21 1

61 1

-3 3

31 1 -517 7 -520 0 -1319 9

TABLEE 8.1. Key financial figures of the (adusted) profit and loss account of Fokker Aircraft B.V.
1987-1995.. Figures are in million of guilders. Source, Deterink et al., 1997, p. 5-2.
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liquidityy needs. In 1992 the firm was met with financial disaster. Sales declined and negotiations
withh a potential strategic partner DASA withheld the firm from taking the necessary steps to reducee its costs. However, the firm still reported a profit, primarily by activating interest charges
andd serial start-up costs.
Negotiationss over cooperation with DASA started in January 1992 (Deterink et al. 1997, p.
137)211 and later included the Dutch government. In October 1992, these negotiations resulted in
aa Three Party Heads of Agreement. However, after due diligence DASA wanted to renegotiate.
Fokker'ss financial health was worse than expected causing DASA to offer a lower share price
inn addition to requiring the Dutch Government to provide a state guaranteed loan. Finally on
Aprill 27, 1993, the Master Agreement between Fokker, DASA and the Dutch Government was
signedd with DASA taking a controlling interest (51%) in Fokker. In the meantime a consortium
off banks catered to the firm's rapidly increasing financing needs. 22 As result of the Master
Agreement,, DASA injected over fl.723 mln. in Fokker in May 1993.23 After the signing of the
Masterr Agreement, banks decided in July 1993 to provide Fokker with a fl.1 bin. loan for an
additionall 364 days in which Fokker would sell its lease portfolio. In July 1994, this loan was
extendedd for another three months until December 1994, at which time the loan was repaid,
partlyy financed by a new consortium of banks.
AA condition in the terms of Fokker's new loan was that repayment had to be made from the
salee of its lease portfolio. It took until the end of 1995 before Fokker could finally sell its lease
portfolioo (at the cost of an enormous mark down). At that time the firm was already close to
default.. Moreover, all partners involved were fully aware of the situation. Negotiations at the
endd of 1995 about the financial restructuring of Fokker failed. DASA required a huge capital
injectionn of fl.2.3 bin. (including fl.1.3 bin. from the Dutch government). The Dutch government
onlyy wanted to finance the firm temporarily with the aim to form a European consortium of
aircraftt companies. The partners did not find a way out and in January 1996 Fokker was forced
too seek protection from its creditors.

8.33

Forces relevant to Fokker's risk management

Afterr a brief sketch of the events that led to Fokker's default, we will now more systematically
lookk at the forces relevant to Fokker's financial risk management. We first discuss some relevant
211

Earlier negotiations with DASA with respect to the forming of a strategic partnership with DASA,
Aerospatialee and Alenia dated from 1990.
22
Thee credit facilities of early 1993, were increased to fi. 1,140 mln. (Deterink et al. 1997, Chapter
10). .
23
Inn addition, the Dutch Government provided a loan guarantee for fl. 180 million. (Deterink et al.
1997,, p. 138).
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Turnoverr (bin. $)
Boeingg

21.9

McDonnelll Douglas

13.1

Aerospatialee

9.1

Britishh Aerospace

10.1

DASAA

11.2

Bombardierr

3.4

Fokkerr

1.4

TABLEE 8.2. Turnover Aircraft producers in 1994. Source: Deterink et al. (1997, p. 104).

characteristicss of the product market. Then, we discuss Fokker's financial position over the years
19877 to 1996. Finally, we examine Fokker's currency exposure and the developments in the US
dollarr over the period.

8.3.8.3. J

An analysis of competition in the product market

Fokkerr was a relatively small firm in a concentrated industry (see Table 8.2). Apart from its
size,, Fokker differed from its competitors in its dependence on civil airplanes. Unlike Fokker,
mostt firms received a large percentage of their turnover from military orders (e.g. 71 % and 59%
forr British Aerospace and McDonnell Douglas respectively) or from other income sources (e.g
approximatelyy 50% of Bombardier's turnover is from trains). For Fokker, and also for Boeing,
thee largest fraction of their revenues stemmed from civil airplanes (both 77%). 24 In contrast to
manyy of its competitors, Fokker therefore had little opportunity for cross-subsidization. This
iss especially important given the cyclical market demand in the civilian market since 1960
(Deterinkk et al., 1997, p. 96).
Thee aircraft industry is further characterized by many strategic alliances (e.g. Aerospatiale,
DASAA and British Aerospace cooperated in Airbus while Aerospatiale and Alenia jointly producedd ATR). Fokker, also repeatedly explored the possibility to form a strategic alliance, but
attemptss for cooperation failed because it did not want to give up the production and engineeringg in the 50-seater segment.25
24

Boeingg obviously had a much larger product line and was therefore also more diversified (Deterink
ett al., 1997, p. 104-105).
25
Inn 1993, Fokker finally entered into a successful merger with DASA. DASA wanted to expand in
thee 50-130 seater area and thought that it could achieve this via a controlling interest in Fokker. DASA
producedd larger airplanes in Airbus and smaller via Domier (see Deterink et al., 1997, p. 102-103).
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FIGUREE 8.2. Market shares (two-year moving averages) in the 40-70 seaters market. Source Deterink et
al.. (1997).

Finally,, government support and politics played a disturbing role in the industry26, which
weree not favorable to Fokker; the Dutch government was relatively strict in its support and
lackedd political power to enforce contracts or stimulate demand.
Wee now analyze the main competitors Fokker had with respect to the two aircraft that it
producedd (the Fo 50 and the Fo 100). Initially, Fokker thought that with the development of
thee Fo 50 it could continue its reputation as a market leader (with the F 27) in the 42-50 seater
market.. However, the Fo 50 came (in 1987) too late to the market. ATR (with its ATR 42) had
enteredd the market in 1981 and had already built up a considerable market share in the period
whenn demand for this type of airplane was substantial (Deterink et al., 1997, p. 106). ATR was
producedd by a consortium formed by the French Aerospatiale and the Italian firm Alenia. The
ATRR 42 was less expensive (in purchase price) than the Fo 50 (although it might have had a
lowerr operational cost). However, with the restructuring of the airline industry (especially in
thee US), a lower purchase price might have been important. Moreover, there were signs that
ATRR underbid every price offer Fokker made by approximately $ 1 mln..27 As a result, Fokker
didd not even sell one Fo 50 in the US. Figure 8.2 gives an overview of the market share of
Fokkerr vis-a-vis its main competitors. ATR had by far the largest market share in the world
markett (Deterink et al., 1997, p. 106-107), directly followed by Fokker.
26

Forr some examples, see Deterink et al. (1997, p. 100), and The Economist: "Peace in our time", July
24,, 1997.
27
Inn addition, ATR had better contacts due to a joint venture with a US partner (Deterink et al. 1997,
p.. 106).
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BAe-146/RJJ

MD-87/95

FIGUREE 8.3. Market shares (two-year moving averages) in the 70-125 seaters market. Source: Deterink
etal.. (1997).
Forr the Fo 100, the most important competitors were the Boeing 737-500 launched in 1987
(firstt plane delivered in 1989) and British Aerospace's RJ 70/85/100 (with very silent engines).
Sincee the RJ program had many "white tails", British Aerospace sold its airplanes at a considerablee discount (Deterink et al., 1997, p. 108-110).28 Boeing used its strong position in the large
aircraftt market to "force" its clients to take its 100 seaters as well by threatening to not deliver
747'ss or to delay delivery if clients purchased from competitors in other segments of the market.
(Deterinkk et al., 1997, p. 109). Moreover, Boeing had better opportunities in cross-subsidizing
lowerr prices. 29 Boeing furthermore had a more flexible labor market that made it easier to lay
offf employees in periods of low demand. Figure 8.3 illustrates the development of the market
sharee of the Fo 100. Note that despite all its problems, Fokker managed to become a leader in
19933 and 1994 in the 70-125 market segment.
Inn conclusion, Fokker was a relatively small firm in a concentrated industry with a strong
dependencee on producing civil aircraft and therefore little opportunity for cross subsidization.

8.3.28.3.2

Fokker 's financial position: a clear case of debt overhang?

Tablee 8.3 gives some more foundation to Fokker's financial problems. Despite equity infusions
inn 1988 and 1993, the firm's debt ratio remained relatively high. Moreover, the interest coverage
ratioo was low (and in some years negative due to negative cash flows). Although the interest
28

BAA could subsidize this with its very profitable military division. A possibility Fokker apparently
didd not have. (Deterink et al., 1997, p. 109). Further it had lower costs due to a weaker pound sterling.
29
0ff the seven aircraft construction companies, Fokker was the smallest and also had (after Bombardier)) the lowest percent turnover from military sales (Deterink et al., 1997, p. 104).
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Debtt ratio (book)
Debtt ratio (market)

19877

1988

1989

1990

1991

1992

1993

1994

0.82

0.70

0.73

0.76

0.76

0.88

0.89

0.81

0.95

0.70

0.68

0.77

0.78

0.89

0.80

0.86

Interestt coverage ratio (ICR)

-0.04

1.93

2.36

3.73

2.59

1.59

-0.86

-0.29

Adjustedd ICR

-0.04

1.93

1.39

1.50

1.38

0.92

-0.64

-0.29

TABLEE 8.3. Development of the debt ratio and the interest coverage ratio of Fokker over the 1987-1994
period.. Debt ratio (book) is the debt to total firm value based on book values. Debt ratio (market) is the
debtt to total firm value (book value of debt plus market value of equity). Interest coverage ratio (ICR)
iss cash flow/interest payments. Adjusted ICR refers to cash flow/(interest payments+activated interest).
Dataa sources: Fokker Annual Reports 1987-1994, and Table 5.2 in Deterink et al. (1997)
coveragee ratio seemed to have increased in 1989 and 1990, the table also shows that this was
primarilyy due to activating interest charges. Taking this into account clearly shows that the
adjustedd interest coverage ratio was much lower.
Alsoo from the receivers' report we get a picture of a firm that was overloaded with debt and
inn a constant state of financial distress. In addition, Fokker operated in a very capital intensive
industryy and highly volatile market with excess capacity and therefore, huge business risks.
Fokkerr had to be saved twice by the Dutch government in 1987 and in 1992 in a joint effort
withh DAS A. Moreover, not a single Fo 50 and Fo 100 was sold at a price that covered the real
costt (Deterink et al. 1997, ch. 3). Hence. Fokker was a classical example of a firm with a debt
overhang. .
Apparently,, Fokker was successful in keeping most of the financial problems within the firm.
Evenn when the firm realized that it could not survive without a strong partner (in 1990) the firm
managedd to tap the financial markets. "Program accounting" enabled the firm to "manipulate1'
accountingg earnings by a considerable amount, which definitely helped the firm obtain financing. 300 Within the firm, however, the need to restructure and the firm's liquidity problems were
widelyy acknowledged. 31

8.3.38.3.3

The US dollar: further increasing financial problems

Thee aircraft market is a dollar driven market. Since only 20 to 30% of Fokker's purchases were
inn dollars 32 and aircraft prices were quoted in dollars, Fokker faced significant long (economic)
30

Also,, the fact that the Dutch government bailed out the firm before partly explains why investors
weree less reluctant to provide finance. This is particularly true for the banks, which had insights into the
firm'sfirm's financial long term plans (interview Olde Loohuis).
3
'intervieww Olde Loohuis.
32
Deterinkk et al. 1997, p.88. The rest of its cost were in guilders, Deutsche Marks, Pound Sterling and
Belgiann and Swiss Francs (interview Olde Loohuis).
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dollarr exposure. Moreover, competition was strong and competitors either faced a lower dollar
exposuree (because they had a larger share of their costs in dollars) or operated in countries
withh a weaker currency than the Dutch guilder. Fokker was well aware of the potential negative
consequencess of a decline in the dollar. For example, in July 1991, an internal memo calculated
thatt a decline of fl.0.10 in the dollar implied a loss of fl.0.8 mln. and fl.1.55 mln. on each Fo
500 and Fo 100 respectively (Deterink et al. 1997, p. 57).33 The opinion within Fokker was that
thiss economic exposure could only be reduced by a decrease in costs or by an increase in the
fractionn of cost denominated in dollars, but not through hedging.
Inn addition to the economic exposure, Fokker also faced transaction exposure. Prices in dollarss were set at the moment that contracts were signed. Sometimes this was long in advance
off the actual delivery (and more importantly the payment) date. Especially with the launching
customers,, the significant delays in development and production made this exposure relatively
large.. Later, production time started to decline and therefore also the time over which the firm
facedd its transaction exposure declined.
Thee volatility and gradual decline in the value of the dollar (see Figure 8.1) from fl.2.77/$ in
19855 tillfl.1.60/$ in October, 1992, implied lower prices measured in guilders for both the Fo 50
andd Fo 100. The dollar therefore was an important reason why Fokker could not sell its aircraft
att a price higher than its cost price (Deterink et al. 1997, p. 34).34 Moreover, most competitors
weree less exposed. Boeing, for example, had no currency exposure (its costs and income were
inn the same currency). Other firms were producing in countries with a weaker currency (ATR,
Britishh Aerospace). Only DASA faced a similar dollar problem as Fokker.
Thee developments in the US dollar were a serious concern to the management of Fokker. For
example,, in a board meeting on August 15, 1990, it became clear that the date on which the Fo
500 (Fo 100) was expected to contribute to the firm's net income would not be in 1997 (1996).35
Instead,, due to developments in the US dollar the Fo 50 (Fo 100) program would be profitable
att the earliest in 2000 (1999) at the earliest, if at all (Deterink et al. 1997, p. 82/83). The lower
dollarr caused additional financing needs from fl.90 mln. in 1990 to fl. 1.150 bin. in 1996. The
onlyy way out was a a strong reduction in the firm's costs. With the dollar remaining low, the firm
wouldd have important financing problems, and repayments of development credits in the future
mightt become impossible.
33

Moree specifically, this note showed that costs in dollars for the Fo 50 were approximately 27% of
thee sales price and for the Fo 100 34% (Deterink et al., 1997, p. 57). UBS estimated that 58.5% of total
costss were at risk from currencyfluctuations.(UBS, 1991, p. 44).
34
0therr reasons were the intense competition it faced and the decline in demand for aircraft.
35
Thee receivers refer to a specific meeting where a report was discussed with the impact of new dollar
estimatess on the Financial Long Term Planning. (Deterink et al., 1997, p. 83).
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8.3.48.3.4

Summary of the main insights

Too summarize, during the period 1987 to 1996, Fokker encountered the following problems:
1.. substantial cost overruns;
2.. tight competition in the product market;
3.. overload of debt (debt overhang);
4.. liquidity problems;
5.. significant long economic exposure and a decreasing dollar.
Inn the early period (1987 to 1989) Fokker's problems were caused by technical problems
andd larger than expected development and serial start-up costs. In the beginning of the 1990's,
thesee problems were augmented with a worldwide decrease in demand for aircraft.3f Fokker
startedd to use lease contracts (as most other firms in the industry) in order to increase sales.
However,, this did not reduce the firm's existing problems but instead created new problems. In
thee years just prior to the firm's default, the financing of the (increasing) lease portfolio became
ann enormous problem. Throughout the period, Fokker was highly undercapitalized and faced
highh interest charges. Furthermore, Fokker was unable to reduce its cost price below the selling
price.. The decline in the US dollar was partly responsible for this. In addition, there were a
smalll number of competitors that were generally in a better financial condition. Their product
markett strategies were primarily directed at increasing market share (even at a loss). All of these
factorss together brought the firm to default in 1996. In what follows, we will discuss Fokker's
riskk management strategy.

8.44

Currency risk management at Fokker

Inn order to measure its (transaction) exposure to foreign currencies, Fokker used foreign currencyy cash flow planning (Deterink et al. 1997, p. 88). All anticipated sales and purchases in
foreignn currency over a period of at least two years were registered in a database. The necessary
36

Overr the whole period Fokker additionally carried the consequences of a loan escalation factor that
wass part of the pricing contract with DASA (for the bodies of the Fo 50 and Fo 100). Since wages rose
moree in Germany than in the Netherlands, Fokker paid a high price for DASA's bodies (Olde Loohuis
estimatess that this cost the firm in total approximately fl.1 billion).
Furthermore,, Fokker had to repay the development credits to the Dutch government according to a
presett schedule. These repayments depended on the number of planes that were being delivered. This
alsoo resulted in an important cash drain.
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informationn was provided by the marketing and the purchasing departments. In addition, all
(anticipated)) financial transactions in foreign currency (e.g. loans, etc.) were registered here as
well. 37 7
Twoo phases in Fokker's currency risk management can be distinguished: a full hedging strategyy during 1987 to 1991, and a non-hedging strategy during 1991 to 1996. Before 1992, Fokker
usedd to hedge all net foreign currency positions that were expected for the next two years (derivedd from the foreign currency cash flow planning). 38 However, at the end of 1991 managementt decided to change Fokker's risk management strategy and left large positions in dollars
unhedged. .

8.4.18.4.1

Risk management: 1987-1991

Thee treasury department calculated Fokker's net position in foreign currency on a daily basis
andd hedged this exposure using forward contracts. These forward contracts were, on average, of
aa shorter maturity than the underlying exposure and therefore forward positions had to be rolled
over.399 The treasury department was given discretion on the choice of maturity for the hedge
contracts,, and as a result used its interest expectations to determine what the optimal maturity
off the hedge contract should be. 40 The treasury department had little discretion on the size of
thee hedge, generally hedging the complete volume of anticipated transactions.41 Once a week,
37

Ann important feature of this database was that all foreign currency transactions and payments were
relatedd to specific aircrafts. In this way, it became more difficult to have undetected speculative positions.. Hence, when the aircraft was paid, the dollar position had to be closed. Fokker focused on the
nett positions coming out of this foreign currency cash flow planning as the basis for its currency risk
managementt (interview Olde Loohuis).
38
Inn addition, the foreign exchange exposure on planes already sold after this planning period was
hedgedd (Deterink et al. 1997, p. 88).
39
Thee advantage of such a strategy is lower costs. Because the short-term forward market is more
liquidd than the long-term forward market, the spread is generally lower in the short-term market. A
disadvantagee of the rollover is that the firm faces interest rate risk and that it may need (or generate) cash
flowsflows over the life of the hedge contract.
400
Interview Olde Loohuis.
411
It should be noted that the chosen rollover strategy may not result in a so called perfect (variance
minimizing)) hedge. If the hedging really occurred on a one-to-one basis (one dollar forward for one
dollarr to be received in the future), the firm was overhedged. A variance minimizing hedge ratio should
actuallyy be lower than one. The problems of a hedge ratio of one when using short-term instruments
too hedge a long term exposure have been described in Mello and Parsons (1995b). Note that due to the
graduall decline in the US dollar the rollover hedge strategy generated cash over time. The overhedge
thereforee was on average beneficial for Fokker. At a certain moment positive cumulative cash flows
off around fl. 190 mln. were generated with this hedging strategy. The exact size of this could only be
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thee treasury and controller in addition to a member of the board of management responsible for
financee discussed the hedging strategy and hedge positions.
Despitee Fokker's full hedging strategy, there was one particular transaction that remained
unhedged.. In 1989, Fokker offered American Airlines (AA) 75 Fo 100's (with an option to
buyy for another 75) at a discounted price of US $20.993 mln. each. The price included a cost
overrunn correction factor based on cost developments in the US and a cap on the dollar. AA
couldd choose to either pay in dollars or in guilders or deutsche marks, if the dollar rate was
equall to A.2.25/US $ or higher. Hence, when the dollar would go up, AA could pay in guilders
orr marks. Otherwise, AA could pay in dollars. Therefore, Fokker ran the risk of a decline but
couldd only benefit to a very limited degree from an increase in the US dollar. This was a very
costlyy concession made by Fokker's marketing department.42 Fokker tried to hedge the risk on
thiss contract, but decided that the option was too expensive (fl.52 mln.) and therefore left this
(veryy significant) position unhedged.43

8.4.28.4.2

Risk management: 1991 to 1996

Att the end of 1991 Fokker's management decided to stop hedging a major part of its dollar
exposuree (Deterink et al., 1997, p. 89). The reason for this policy change was that the rate at
whichh forward contracts could be entered at that moment was below the rate that was used in
thee FLTP's. 44 Therefore, entering a forward contract at this lower rate implied fixing a certain
loss.. Management clearly hoped that the exchange rate would rise again such that the losses on
saless would be less than estimated (Deterink et al., 1997, p. 89).
Fokker'ss management also decided in 1991 that it would only restart hedging these positions
whenn the forward rate came close to the dollar exchange rate used in the FLTP. The positions
inn dollars that were left unhedged over the period 1991 to 1994 were substantial. Table 8.4
providess an overview of the unhedged positions at certain moments in time. 45
Inn hindsight, not hedging resulted in huge losses. The receivers estimated these losses in
19944 and 1995 at around fl.260 and fl.285 mln. respectively (Deterink et al., 1997, p. 90). 46 In
determinedd by the administration after much effort (Deterink et al., 1997, p. 89). The generated cash
flowsflows were activated under inventory ("work in progress''' as pre-payments).
422
AA directly monetized this cap by selling it (Deterink et al., 1997, p. 39).
44
The cost overrun correction factor turned out to be favorable for Fokker since average wages in the
USS increased faster than those in the Netherlands. (Deterink et al, 1997, p. 39).
44
Thee FLTP is Fokker's Financial Long Term Plan (see Section 8.8 for a discussion of the US dollar
ratee used in the FLTP).
45
Receiverss could not determine exactly how large the unhedged dollar positions were, rough estimationss varied between the 2 and 2.6 billion dollars (Deterink et al., 1997, p. 89).
46
Thiss includes the depreciation of the lease portfolio due to the lower dollar rate.
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Date e AAA order Otherr Positions Total l USS $ rate FLTPP rate
01/23/92 2

849 9

747 7 2014 4 fl.fl. 1.8732
1795 5 2644 4 fl.fl. 1.7925

12/17/92 2

474 4

2198 8 2672 2 fl.1.7413 fl.1.7413
fl.2.00 fl.2.00

01/04/94 4

129 9

2024 4 2153 3 fl.fl. 1.9475

fl.2.00 0

01/12/95 5

--

2360 0 2360 0 fl.1.7235 5

fl.1.90 fl.1.90

04/16/91 1

1267 7

fl.1.75 fl.1.75
fl.2.00 fl.2.00

TABLEE 8.4. Overview of unhedged dollar positions in millions of dollars, the US dollar rate at that
momentt and the dollar rate used in the firm's FLTP. Source: Deterink et al., 1997, p. 90.
Februaryy 1994, the US dollar was equal to fl.1.97. By the end of 1995, the dollar had declined
too fl.1.60. Each change in the dollar by one cent caused an additional loss of fl.21 mln. 47
Inn order to give a better motivated judgement of Fokker's risk management (both its hedging
ass its decision to stop hedging), we will discuss the economic benefits of such risk management
forr Fokker in the next section.

8.55 Objective in risk management
8.5.18.5.1

Fokker 's rationale for full hedging, 1987 to 1991

Priorr to 1991, Fokker hedged its complete (transaction) exposure for the coming two years.
Whatt economic benefits could be expected from such a risk management strategy? Why did
theyy at that specific moment decide to stop hedging? To answer these questions, we will discuss
Fokker'ss objective in risk management and put this into perspective with the insights developed
earlier.. This enables us to comment on the economic rationales behind Fokker's full hedging
andd its subsequent decision to lift the hedging strategy.
Thee purpose of Fokker's hedging strategy was to delay the effects of a change in the exchange
ratee levels on the firm's results. This delay should have given the firm time to reduce its costs
(Deterinkk et al., 1997, p. 89). Corporate hedging could not protect the firm against the level of
thee exchange rate. However, with the full hedging strategy over a two year horizon Fokker at
leastt bought some time to adjust its cost in order to remain competitive in the market.

8.5.28.5.2

Confronting theory with practice: rationalizing Fokker 's full hedging strategy

Whatt can we say about Fokker's motivation for risk management if confronted with theories
thatt rationalize corporate hedging? Theories rationalizing corporate risk management suggest
47

Deterinkk et al. (1997, p. 92), estimate the losses at about fl. 900 mln. after February 1994. Note that
thiss does not correspond to the (lower) figures we just presented. We do not have a clear explanation of
thiss difference in figures in the receivers' report.
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thatt risk management contributes to firm value since: (I) it reduces expected taxes, (ii.j it reducess the expected cost of financial distress, (Hi.) it mitigates financial contracting cost and, as
aa result, investment distortions. Moreover, corporate risk management may be explained from
(iv.)(iv.) a managerial perspective. 48 In addition, this dissertation has shown that risk sharing issues
inn relation to the firm's security design decisions (Chapter 5) and that imperfect product market
competitionn (Chapters 6 and 7) may affect and even serve as rationales for a firm's risk management.. Below we analyze whether these respective rationales were important for Fokker's initial
riskk management strategy.49

Reducingg taxes

AA firm can reduce its expected taxes through hedging if the firm's tax scheme is convex. An
appropriatee hedging strategy to achieve this would be directed towards reducing fluctuations
inn the annual accounting income. Fokker, however, directed its hedging strategy on a two year
horizon.. Moreover, the firm hardly paid taxes (see Table 8.1).50 We therefore think that it is
unlikelyy that Fokker used risk management to reduce its expected tax payments.

Reducingg expected cost of financial distress

AA more likely rationale for Fokker's risk management is a potential reduction in the firm's cost
off financial distress. It should be clear that the costs of financial distress (both the direct and indirectt costs) were considerable for Fokker. Direct costs of financial distress include the litigation
andd liquidation costs. The firm specificity of the assets will make liquidation relatively costly.
Indirectt cost of financial distress refer to the negative effects of financial distress on the cash
flowsflows generated by the firm. Since any aircraft needs maintenance and spare parts it is clear that
thee indirect cost of financial distress were considerable. Any doubt with respect to the financial
healthh of an aircraft producer will have an immediate drawback on the product's attractiveness
forr an airline (otherwise it will certainly affect the price).51 Another sign of the importance of
thee financial distress costs for Fokker directly follows from the firm's undercapitalization and
constantt need for new funds.
48

Seee for an extensive discussion of these rationales Part 1 of this thesis.
Inn the following discussion, we ignore potential benefits that Fokker might have received from an
improvedd security design; we do not have sufficiently clear theoretical predictions to test.
50
Fokkerr did have compensating tax loss carry forwards. These make the firm's tax scheme likely to
bee convex.
511
Another example where this may hurt has to do with the leasing business. After 1993, most planes
weree sold to lease companies (often partly owned by Fokker). These contracts often included a sell back
optionn to the aircraft construction company (i.e. Fokker). It should be clear that the value of such an
optionn decreases considerably with an increase in the probability of default.
49
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Corporatee risk management, together with the window dressing opportunities program accountingg offered, might have played a role in order to reduce the expected cost of financial
distress.. Producing a stable and more or less predictable (small) profit was important to persuadee future investors and clients. Corporate risk management that achieved such an objective
contributedd to this.

Reducingg investment distortions due tofinancialcontracting problems

Wee have concluded in Section 8.3 that Fokker faced a serious debt overhang. As a result of a
debtt overhang firms tend to underinvest in relatively safe projects with only a marginal contributionn and overinvest in relatively risky projects. This complicates external financing and is a
seriouss problem for a firm where future growth is important. We have indicated in Chapter 2
that,, prior to financial contracting, it would make sense for a firm to hedge in order to reduce
thesee agency costs of underinvestment. Hedging reduces a firm's incentives to engage in eitherr asset substitution (increasing risk) or underinvestment after the financing contract has been
signedd (when the firm commits to the hedging strategy over the contract life). Note that Fokker
hedgedd in a periodd when it needed external financing. Hence, this seems in line with theoretical
predictions.. However, as far as we know, there was no clear commitment to hedging over the
lifee of the financing contracts. The lack of such a commitment suggests that either this rationale
wass less important or that Fokker relied on a more implicit commitment, the reputation that it
hedged.. Fokker disclosed its full hedging strategy from 1989 to 1991 in its annual report, which
mightt offer some support for this implicit commitment.
Apartt from the debt overhang, the firm was also clearly liquidity constrained over the periodd considered. As Froot, Scharfstein and Stein (1993) noted, this suggests a role for corporate
hedgingg to stabilize internal wealth in order to finance future investment opportunities. Since
externall finance became increasingly harder to obtain, Fokker had to rely more and more on internall funds. Because a large part of the firm's receivables were exposed to the dollar, hedging
thiss risk may have reduced investment distortions and the costs of external financing (if available).522 Therefore, Fokker's risk management strategy should have been directed at achieving
sufficientt cash for future investment plans.
52

Itt should be noted, however, that there was a positive relation between the firm's exposure and
investmentt opportunities. The higher the US dollar, the more attractive investments were. This suggests
thatt a full hedging strategy with linear instruments was probably not optimal if Fokker wanted to reduce
thesee investment distortions or the expectedfinancingcosts.
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Manageriall reasons for corporate risk management

Howw important were managerial reasons for Fokker's risk management strategy? Managerial
riskk aversion and the structure of management compensation contracts may give managers incentivess to enter into corporate risk management.
Althoughh Fokker's annual report disclosed little information with respect to management
compensationn (only the total amount of salaries paid to the board of management is disclosed),
optionss did not seem to play an important role. Only one member of the management board held
optionss from 1987 to 1990, but these were far out of the money. Since 1990, no further options
weree granted to the management (at least there was no disclosure of additional outstanding
managementt options). 53
Withoutt options the most likely components of the management board's compensation structuree would have been a fixed wage with a performance related bonus (often on accounting based
numberss or the achievement of certain targets). 54 Such management compensation packages
mayy have given managers an incentive to enter into hedging. Given the financial conditions, we
thinkk that these issues were not the dominant driving force behind the firm's risk management.
Fokker'ss poor financial conditions may have given its managers a reputational concern to
keepp the firm alive. This is likely to be the case given the aircraft industry where managers are
highlyy concerned with the firm's future, especially when they have invested (firm specific) humann capital which is not easy transferable. Moreover, these managers may have been concerned
aboutt their reputation in the labor market. A risk management strategy directed at the prevention
off financial distress may reflect these managerial concerns.
Wee do not think that risk management was used to affect the informativeness of the firm's cash
flowsflows and financing decisions. Theories that rationalize corporate hedging from this perspective
(seee Section 2.6) assume that these risk management activities are private information and not
sharedd with the firm's shareholders. Fokker, however, reported exactly what it was doing in its
annuall report.55 These considerations therefore do not apply here.

Productt market considerations
Inn Chapters 6 and 7 we argued that risk management decisions can be affected by product
markett considerations, especially with imperfect competition.
53

Seee the annual reports of Fokker from 1987 to 1990. One member of the management board held
options.. The options gave this member, together with other former members, the right to purchase 45.000
sharess at a strike price of fl. 77.50. See for example Fokker, Annual Report ( 1987, p. 47).
544
See for example, Murphy (1998) for a survey of compensation practices.
55
Forr example, from 1989 to 1991 the firm reported that the firm hedged its currency risk for the next
twoo years. From 1992 to 1994 Fokker reported that it did not hedge its dollar positions.
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Inn Chapter 7 we argued that in a more dynamic product market framework hedging may
createe value, since it makes firms more long-term oriented. Hedging is particularly important
forr externally financed firms when switching costs, and thus also the benefit of building up
markett share are high. This product market rationale of corporate risk management may have
somee additional value in explaining Fokker's risk management strategy. Switching costs in the
aircraftt industry are high, and therefore there might be an important benefit to building up
markett share. The optimal hedging strategy to achieve such a purpose should be directed at
reducingg the default probability on the firm's debt service. Fokker's hedging strategy was not
inconsistentt with this.
Inn addition, hedging may have further reduced the likelihood of competitors' actions of drivingg the firm out of the market. Fokker faced aggressive competition from a few competitors
bothh in the market for Fo 50 (from ATR) and Fo 100 (from Boeing). The greater the likelihood
off financial distress, the more competitors will try to drive the distressed firm out of the market.
Entryy costs are rather high in the aircraft industry, which makes such a strategy quite attractive.
AA hedging strategy that reduces the likelihood of financial distress increases the competitor's
costt of predation and therefore the likelihood that competitors will pursue such a strategy. Anotherr sign of its relevance is that Fokker's initial hedging strategy (hedging all receivables on a
twoo year horizon) was specifically directed at being able to restructure costs in order to remain
inn the market. This suggests that product market considerations were important in shaping the
firm'sfirm's risk management strategy.

8.66

Why did Fokker stop hedging?

Ann interesting question is whether we can also apply the theories discussed in this dissertation
too explain Fokker's decision to leave the dollar positions unhedged from 1992 onwards. To this
end,, it is important to further characterize the firm's situation at the moment of the change in
riskk management strategy and compare it to the period that the firm was hedging its currency
risk. .
First,, it is important to stress that at the end of 1991 the firm was close to its second neardefault.566 Compared to the situation in 1987, however, there were some important changes.
Forr example, in 1987, Fokker had nearly produced and sold any of its new aircraft. Although
thee future at this time was still full of uncertainty, the initial problems at Fokker were primarily
thoughtt to be start-up problems. Moreover, market conditions at that time still seemed favorable.
Inn 1992, Fokker had overcome most of its technical problems. It had become a rather efficient
aircraftt producer, yet the firm could not produce at a cost that was lower than the market price.
Markett conditions in 1992 had deteriorated dramatically compared to 1987. The demand (esInn 1987, Fokker also faced similar problems.
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peciallyy for smaller aircraft) was much lower than expected. Moreover, due to the unfavorable
markett conditions and their own financial problems, airlines switched from buying to leasing.57
Ass a result large lease companies took over the market. Apart from an increased negotiating
power,, these firms also often asked aircraft producers to accept a guaranteed take back price. In
general,, because market conditions had deteriorated, despite the fact that Fokker's operations
weree relatively efficient, Fokker's future as an independent aircraft producer was very insecure.
AA second important characteristic was that in October 1992 the US dollar's value reached a
historicall low equal to fl. 1.60/$. During 1991, the US dollar rate fluctuated strongly between
approximatelyy A.1.70/S and fl.2.00/$ (see Figure 8.1). Moreover, the dollar's exchange rate was
constantlyy lower than that which was used in Fokker's planning system (FLTP). It was under
thesee conditions that the decision to stop hedging was made.
Thee overload of debt and the fact that the firm was close to bankruptcy in 1992 clearly created
aa moral hazard problem. It is clear that ex post (after financial contracts have been signed) the
optimall strategy for the firm's shareholders is taking on as opposed to reducing risk, especially
inn the face of bankruptcy. In that case the gain from a stable cash flow is clearly less relevant.
Thee motivation given in the receivers' report, that management did not want to hedge a contract
thatt fixed a loss, is therefore understandable when such a loss would drive the firm into default.5*
Thee change in hedging strategy might also be rationalized from the perspective that firms
hedgee to protect future investments. At a certain point in time, further investments were only
relevantt with a higher dollar rate. Future investments therefore became positively correlated
withh the dollar rate. In turn, theory predicts that not hedging was not such a bad idea after all
(seee Chapter 2.4 and Froot, Scharfstein and Stein, 1993).
Alongg the same line, our predation based explanation of corporate risk management (see
Chapterr 7) may be of help in understanding Fokker's decision to stop hedging. Assume that
whilee hedging Fokker would have locked in a loss such that it was pushed out of the market
577

Airlines also started preferring to have whole families of airplanes from one producer, rather than
aa fleet made up of aircraft from several producers. This creates more flexibility in manning flights, and
economizess on training and maintenance costs. For an interesting discussion see Klemperer and Padilla
(1997). .
58
Inn the case of Fokker, it is important that the Dutch government was simultaneously a major shareholderr and an important debtholder. Wealth extraction from debtholders via increasing risk was therefore
nott to the benefit of the Dutch government as a shareholder.
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anyway.. In that case (and only in that case), it would have been optimal for Fokker not to
hedge. 59 9
Manageriall reputation and career considerations may also have played a role in the decision
nott to hedge. If a hedge strategy was insufficiënt to keep the firm alive then not hedging may,
fromm this perspective, have been the optimal risk management decision. Not hedging might at
leastt have given the firm the opportunity to survive.
Alll of the former rationales are strongly linked to the financial condition of the firm and do
nott hold after DAS A took a majority stake in Fokker in May 1993. From that moment on there
wass no clear motivation to remain unhedged. A reason might have been that at the time of
thee merger Fokker's management was not so sure about DASA's future commitment. This last
pointt is not so far-fetched; Fokker remained seriously undercapitalized and in other negotiations
DASAA was not very willing to support Fokker.60 But from DASA's perspective there seemed to
bee no clear motivation to remain unhedged.
Ann alternative reason why Fokker stopped hedging (and remained unhedged after the merger
withh DASA) was the historically low value of the US dollar. Despite all evidence that financial
markett prices are unpredictable, we believe that this might have played a role in Fokker's decisionn to stop hedging. This is also in line with the observation in Chapter 4, that managers often
usee their view on the market to adjust the size or timing of hedges. In the case of Fokker, the
factt that the US dollar was at a low made the decision not to hedge easier at least, especially
givenn the adverse financial conditions the firm faced.
Concludingg this discussion, we have argued that Fokker's risk management (both the hedging
andd the decision to lift the hedge) can be explained using insights developed in this dissertation.
Inn this context, it remains remarkable that Fokker remained unhedged after DASA became a
majorityy shareholder.61
59

Notee that this seems to contrast our discussion of product market rationales in Section 8.5. However,
thee key difference is the financial condition of the firm. If the firm's condition deteriorates such that
hedgingg increases the probability of default (because it fixes an unbearable loss) then the product market
argumentt is turned around and not hedging becomes the optimal strategy.
60
Forr example, even after the takeover DASA refused for quite some time to accept price cuts for the
bodiess of the Fo 50 and Fo 100. For some evidence of a potential lack of commitment on DASA's part
seee the discussion in chapter 10 of the receivers' report about the relation between Fokker and DASA
(Deterinkk et al., 1997).
611
As we will discuss in Section 8.8, DASA also used a system in which it only hedged conditional on
achievingg a prespecified target $-rate.
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Alternative risk management strategies

Thee former discussion focused primarily on Fokker's transaction exposure. What about the
firm'ss economic exposure? Fokker sold its aircraft in a dollar market while it had most of its
costss in other currencies. Market conditions and especially imperfect competition forced Fokker
too take on the currency risk rather than pass it through to its clients. Fokker therefore could not
simplyy quote its prices in guilders. Was there an alternative way the firm could have protected
itselff against unfavorable changes in the exchange rate? In order to address this issue it is importantt to consider Fokker's exposure more carefully.62 The cost of an aircraft roughly consists
off three components:
1.. 10% development costs (primarily wages in guilders);
2.. 30 % production costs (also primarily wages in guilders);
3.. 60% purchases (partly in dollars but mostly in other currencies: pounds, deutsche marks,
etc.). .
Thee development costs could theoretically be hedged using a dollar loan. In 1982 and 1983
Fokkerr tried to finance part of its activities in dollars. However, since most (90%) of the developmentt credit was from the Dutch government and because they refused to provide a loan in
dollars,, this was only a theoretical possibility for Fokker.63
Withh respect to the production costs, the time period between the first moment costs are
incurredd for the production of an aircraft and the final (planned) moment that the receivables
aree collected is approximately two years. Hedging these costs in advance enables the firm to
lockk in the margin on the plane. The only effect of hedging here is that the effects of the change
inn the exchange rate on the firm's cost is shifted to the future. This gives the firm time to
restructuree its costs. Note that Fokker pursued such a hedging strategy during the period 1987
too 1991. Note also that Fokker faced a volatile and gradually declining dollar with forwards
ratess that, during most of this period, traded at a discount. Moreover, hedging generally implied
fixingg a loss rather than fixing a profit margin. An alternative way to achieve this would have
beenn to switch production location (e.g. producing in a dollar related country). However, given
thee firm's ownership structure (with the Dutch government as a major shareholder) this was not
likelyy either.
62

Thee following is based primarily on an interview with Olde Loohuis.
Onee may question why Fokker did not swap its guilder loan into dollars. The main reason is that
thee repayments on the debt contract were linked to the number of aircraft that were being sold. Such
conditionall repayments cannot easily be swapped into a dollar loan.
63
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Thee exposure of the third component (purchases) could have been reduced by quoting all
purchasee contracts in dollars. If initially such a strategy had been followed, these purchases
wouldd have formed a natural hedge. However, due to Fokker's small size, this was impossible.
Developingg two new aircraft in the 1980's required the cooperation of partners.64 For example,
Shortss (UK) produced the wings for Fokker while DASA (Germany) produced the bodies. The
hugee investments required to participate in such a partnership forced Fokker to single source
makingg it very hard (almost impossible) to shift to other parties for purchases. The financial
healthh of these partners over time therefore became of considerable interest to Fokker. Putting
riskk on these partners was not without dangers. It could have come back to Fokker if it had
causedd financial problems at these firms. Since the switching costs were high and alternative
partnerss not very easy to find, the opportunity to dollarise purchases and reduce purchase prices
wass rather limited. Over time Fokker tried several times to reduce the cost of purchases. However,, this was not very successful. Even when DASA had taken over Fokker it was not before
19955 that DASA accepted price cuts for the bodies that DASA delivered for the Fo 50/100.
Howw then did Fokker's competitors deal with their economic exposure (to the US $)? Were
theyy in a better position to deal with such risks and if so why? To discuss these matters we have
too distinguish between the very large competitors (Boeing and AIRBUS) and the smaller ones
(e.g.. ATR). Boeing actually started way back in the 1970's and 1980's to force its subcontractors
too accept an important part of the business risk. It offered contracts where it put an important
partt of its risk on the distributors who could only participate if they accepted the conditions.
Duee to the market power of Boeing and the production scale (no single sourcing but multiple
sourcing),, the firm was less sensitive to the default of one of its subcontractors. AIRBUS also
forcedd its partners to accept an important part of the business but also of the financial risks before
theyy could participate.65 In most cases these partners were either state-owned or supported by
thee local government. Also in the ATR project both partners, Alenia and Aerospatiale, were
state-ownedd and remained in the market despite important losses over time. Hence, actually the
governmentss of some of these partners in addition to some of the smaller aircraft companies
64

Moreover,, since the Fo 50 and the Fo 100 were derived from the F 27 and F 28, Fokker was more or
lesss bound to these partners.
65
Forr example, the partners in AIRBUS carried all the dollar risk. For partners that were state owned
(e.g.,, Aerospatiale) this implied that the local government carried the dollar risk. DASA, which was not
statee owned, until 1991 used development credits that were conditional on the break even level (and
thereforee on the dollar) to transfer thefirm'sdollar risk to the government. After 1991, such support was
nott allowed. British Aerospace could not transfer its risk to the government, but benefited from a low
valuee of the pound sterling.
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carriedd these risks. Although the Dutch government did support Fokker several times 66 , it did
nott want to engage in this type of support.67
Inn conclusion, we have shown that the opportunities for Fokker to reduce economic exposure
weree very limited. With respect to the use of financial instruments (forwards) to hedge the firm's
risk,, we can conclude that buying time was all that could be achieved with hedging. At a certain
point,, this was not sufficient for the firm's survival and a more opportunistic risk management
strategyy was followed. Competitors, except for the US firms, also faced an important dollar
exposure.. However, these firms were either large enough to pass at least for a significant portion
off the dollar risk on to their subcontractors (e.g. AIRBUS) or this risk was carried by the local
governmentt (like in the case of ATR).68 Moreover, Fokker operated in a country with one of
thee strongest exchange rates. Hence, for firms in these other (weaker currency) countries the
developmentss of the US dollar were less intense.

8.88

The US dollar and Fokker's financial planning

Thee development and construction of airplanes requires long-term planning. From the start of
thee Fo 50 and Fo 100 programs, Fokker set up a financial planning (FLTP) with a ten-year
horizonn that was continuously updated.69 These FLTP's played a crucial role:
1.. as the basis of program accounting;
2.. as an internal control mechanism so that deviations of the budget could be detected;
3.. as a means to attract finance from the NIVR and banks.
Thee dollar rates used in the FLTP's were estimates from various financial institutions (Deterinkk et al., 1997, p. 56). However, an ex post comparison of these with the realized dollar
rates,, shows that the FLTP rates appeared to be too high (see Deterink et al. 1997, Table 4-2).
AA more appropriate benchmark to compare the dollar rate that was being used in the FLTP are
thee corresponding forward rates at that time. Figure 8.4 shows the dollar rates that were being
usedd in the 1990 FLTP, versus the corresponding forward rates in 1990. It appears that the FLTP
ratess were consistently higher than the corresponding forward rates. 70
66

Forr example, with the financing of the development credits of the F 28 repayments on the loan were

alsoo conditional on the achievement of a specified break even level.
67
Forr an extensive discussion of the relation between Fokker and the Dutch government, see Deterink
etal.. (1997, Chapter 9).
68
Seee for an indication of the losses in the ATR program the annual reports of Alenia and Aerospatiale.
69
Initiallyy these were eight year planning periods.
70
Inn all except one year (1994), forward rates were lower than the FLTP rates that were used.
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FIGUREE 8.4. Dollar rates being used in the FLTP (1990) versus the forward rates at that moment.

Ann interesting question is why Fokker did not use the forward rate as the planning rate for
itss financial plans. A possible explanation is that forward rates reflect interest rate differentials.
Whenn taken over a long time interval (five to ten years) this implies that the premium or discount
onn the spot rate becomes quite considerable. It is not unlikely that for this reason Fokker did
nott want to use these forward rates. Alternatively, we should conclude that any other prediction
onn the dollar rate over such a long time horizon, even from respectable financial institutions, is
moree or less useless.71
Thee dollar rate in the FLTP played an important role, not only as a planning device but
alsoo as a basis for program accounting and in the end as a guideline for the firm's hedging
decisions.. Fokker stopped hedging because the dollar was below the rate that was being used
inn the FLTP. Moreover, the management had decided to restart hedging only when the forward
ratee was five cents below the FLTP rate. This is remarkable considering the US dollar was
ann exogenous variable that could not be affected by Fokker's management. It therefore seems
ratherr awkward that a change in the dollar did not lead to a change in their plans but rather that
managementt perceived the FLTP rate as some kind of objective that could be managed by means
off its hedging strategy (even if this led to no hedging). Therefore, seen from the perspective of
financialfinancial planning there is no use in tying the hedging decision to the FLTP rate.
7

'Notee that also fundamental methods of predicting exchange rates based on interest rate parity and
purchasingg power parity (PPP) have a rather poor track record. See, for example, Hallwood and MacDonaldd (1994). Deviations from PPP can exist for rather long periods. And even the forward rate is not
ann unbiased predictor of the future spot rate. Moreover, it is likely that the financial institutions have used
thesee fundamental methods to achieve their long term predictions.
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However,, given the importance of the FLIP in program accounting and in reporting to the
NIVRR (for funding purposes), this might have given Fokker an incentive to use overly optimistic
exchangee rates for the FLTP and to link the hedging decisions to the rate that was being used in
thee FLTP.72 Using a lower exchange rate in the FLTP would have further increased the losses.
Moreover,, hedging at a rate lower than the FLTP rate implied that the firm should report losses
largerr than already expected. Such larger losses might reduce investors' (but also clients' and
employees')) confidence in the firm's future, thereby creating more problems (further slow down
inn demand, harder access to financial markets, and fleeing employees). It is not unlikely that,
givenn Fokker's position in 1991/1992, the decision to make future hedging conditions conditionall on the FLTP dollar rate was based on such considerations.
Thatt leaves the decision to remain unhedged after the merger with DASA. Why did Fokker
continuee making the decision to restart hedging conditional on the FLTP if the firm's future
improvedd considerably after the merger? This remains unclear and is not in line with our expectations.. From discussions with Olde Loohuis it appeared that DASA also used a system where
hedgingg decisions were conditional on certain preset target rates. Hence, the system used by
Fokkerr at the time of the merger had strong similarities with DASA's own system. This is clear
fromm the fact that from that moment the dollar did not reach the FLTP rate, Fokker's decision
too remain unhedged was in full accordance with DASA's system. Therefore, after the merger,
theree was no need to change the hedging strategy to keep it in line with the recommendations
givenn by DASA.
Thee literature to date, however, has no explanation as to the benefits of such a system. The
onlyy economic benefit of such a hedging system that we can think of is related to improvements
inn internal planning. 73 A benefit of the hedging strategy used by DASA and Fokker is that plans
lesss often need to be revised after a change in the dollar. If this implies that firms can concentrate
moree on long-term goals in planning and reorganization, there might be an advantage. However,
iff the dollar has significant impact and overly optimistic rates are being used in the planning
system,, then we think that the costs of such a strategy outweigh the benefits. The cost of the
systemm then is that it may be late in giving firms an incentive to reorganize in response to
changess in the exchange rate.
72

Thee FLTP's however were accompanied with deltas in which the consequences of a different dollar
ratess on specific parameters were estimated.
73
Brownn (2000) also finds that improvements in internal planning were given as a motivation for a US
multinationall to follow a certain hedging strategy. Boot and Ligterink (1995a) motivate hedging as a way
too improve transparency and accountability in the firm. Both studies however do not imply a hedging
strategyy such as that used by Fokker and DASA.
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Some comments on the receivers' criticisms of Fokker's risk
management t

Thee receivers criticize Fokker's risk management strategy during the period 1992 to 1996 on
twoo grounds. First, the receivers argue that Fokker's risk management was inconsistent. Despite
thee fact that management had decided to stop hedging the dollar, Fokker did enter into some very
specificc (but also relatively small) hedging decisions. According to the receivers, this inconsistencyy was caused by a coordination failure between the treasury and the management board
(Deterinkk et al., 1997, p. 90). We do not share this criticism. The examples appeared to be very
specificc transactions where the hedging decisions were well-founded and not inconsistent.74

75

However,, as the receivers concluded, the amounts concerned were not very material.
Moree importantly, however, is the second criticism concerning the moment when Fokker
shouldd have restarted its hedging policy again. The receivers argued that there was at least one
instancee where the management board had decided to leave a position open while they actually
shouldd not have done so (Deterink et al., 1997, p. 91). In February 1994, the dollar reached a
levell of fi. 1.9720/$ while the forward rate was around fl. 1.92/$ and the FLTP rate was fl.2.00/$.
Thee management had decided to restart hedging only when the forward rate was five cents
beloww the FLTP rate. The management therefore decided to leave the position unhedged. The
receiverss argue that they cannot understand this decision very well. They claim that at this time
thee dollar was exceptionally high and that it was very unlikely that the spot rate would come
closee to this level again in the near future. Therefore, probably the spot rate should have been
74

Thee first transaction was that the Treasury purchased a small amount of long-term dollars while there
wass a large amount of future dollar receivables (Deterink et al., 1997, p.90). Olde Loohuis explained
thatt the purchase of forward dollars was a hedging transaction that it entered for the Dutch government.
Thee Ministry of Defense had put in an order with Fokker and wanted a price in dollars. However, when
thee Ministry realized that this would leave them exposed to the dollar, it searched for a way to get rid
off this risk. Since, the Dutch government had problems hedging this transaction, the treasury of Fokker
offeredd to do it for them.
Thee second case described in the receivers' report concerned prepaid dollars. These were put on a
depositt (or swapped into future guilders) until the moment that the planes were expected to be delivered
(Deterinkk et al., 1997, p.90). The receivers questioned this since the firm wanted to keep positions
unhedged.. Olde Loohuis argued instead that there was a real risk of non- or delayed delivery in which
casee compensation (or repayment in dollars) would have to be made. By keeping the prepaid dollars on
deposit,, Fokker reduced its exchange rate risk on these repayments.
75
Moreover,, Olde Loohuis argues that the only way dollar positions could be left unhedged was to
addresss specific payments in the database. Note that all transactions in the database were linked to specific
airplanes.. Hence, the separation between the positions left open and those that were not was purely
technicall and not due to differences in responsibility.
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takenn instead of the forward rate causing them to restart hedging when the spot rate was five
centss below the FLTP rate. If this rule had been followed Fokker should have restarted hedging
inn February 1994. In addition, the receivers question the rigidity of the management in the use
off the self selected FLTP dollar rate (which was always too optimistic). More prudence with
respectt to this rate would have been more appropriate. The receivers then conclude that Fokker
shouldd have hedged (an important part) of its open positions: "This is no hindsight wisdom, but
basedd on professional judgement. It has cost Fokker a large amount of money." (Deterink et al.,
1997,, p. 92)
Wee disagree with at least part of the receivers' criticisms. Although with hindsight we may
concludee that the decision not to hedge was extremely costly, this was far from obvious at the
outset.. The receivers' criticism have been built on two pillars. First, they argue that the spot
raterate instead of the forward rate should have been taken as reference for the FLTP rate. If the
spott rate was five cents below the FLTP rate then the firm should have restarted hedging. But
whyy is this the case? The receivers provide no rationale for this decision rule. One may criticize
thee firm's decision to stop hedging, but given the firm's prospects at the end of 1991, there are
reasonss why this may have been a rational strategy. If the decision to hedge was indeed based on
whetherr this would fix a loss, the firm should have used the forward rate and not the spot rate.
Thee spot rate is not important in that context; it is the forward rate that determines the losses
thatt will result after hedging. Hence, we do not share the receivers' criticism on this matter.
Thee second pillar of the receivers' criticism is that they argue that the dollar exchange rate
wass exceptionally high in 1994, and that it was very unlikely that in the future the spot rate
wouldd come close to this level again. The receivers imply with this statement that the exchange
ratee is to some extent predictable (they refer to market predictions by renowned financial institutions).. However, most research in financial economics shows that prices in financial markets
andd especially exchange rates are highly unpredictable. It is well-known that forecast services
havee very poor track records. We do however share the receivers' criticism on the use of an
(optimistic)) FLTP dollar rate as a reference for the firm's hedging decisions and do not see the
benefitss of such a system.

8.100

Concluding remarks

Inn this chapter we have analyzed Fokker's risk management. Our main findings can be summarizedd as follows:
1.. We find that Fokker's risk management strategy can be explained to a large extent using
thee theoretical insights developed in this dissertation. We argue that based on these theoriess both the decision to hedge as well as the decision to stop hedging can be rationalized.
Preventingg the consequences of financial distress (in its broadest sense) appeared to be
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aa main determinant of Fokker's risk management strategy. However, at a certain point in
timee financial conditions deteriorated to such an extent that hedging lost its effectiveness
inn achieving such a goal.
2.. The decision to maintain the non-hedging strategy after the merger with DASA is harder
too understand and can be criticized;
3.. Fokker was morefinanciallyconstrained than its major competitors, and thus was vulnerablee to its competitors' predatory strategies. Moreover, it was too small to deal with risks
comparedd to many of its competitors.
4.. Fokker's use of the dollar in the financial long-term planning can be criticized. This is
especiallyy true after the takeover by DASA when there was no clear reason for Fokker to
linkk the decision to restart hedging with the dollar rate in the FLTP.
5.. We do not agree with the receivers' claim that the management of Fokker should have
restartedd hedging in February 1994 for the reasons stated in their report. Fokker could
nott foresee at that moment that the dollar was relatively high. However, we also do not
seee what the economic benefits of the non-hedging strategy were after the merger with
DASA. .
Thiss chapter gives us some tentative information about the relative importance of one theory
overr the other. In the case setting, the initial hedging strategy offers some support for the importancee of arguments related to financial distress but also for product market considerations
inn corporate risk management. With its hedging strategy, the firm tried to buy time to restructuree in order to be able to compete in the product market. Unfortunately, due to both internal
andd external causes, Fokker appeared to be unable to reduce its costs in the time period that it
"bought"" with its hedging strategy. Eventually, Fokker's hedging strategy lost its effectiveness
andd therefore the firm switched to a non-hedging strategy. Why it remained unhedged after the
takeoverr by DASA is an open question.
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Summaryy and conclusions

Inn this dissertation we explore economic rationales for corporate risk management. The central
issuee analyzed in this study is how the firm's decision to engage in risk management (through
thee use of financial derivatives) interacts with its real and financing/capital structure decisions.
Wee examine why non-financial firms engage in financial risk management (especially their use
off financial derivatives) and what forces drive these decisions.
Thee dissertation consists of two parts. In Part I we provide an extensive review of the theoreticall and empirical literature on corporate financial risk management. Part II contains three
theoreticall essays in which we explore the interaction between risk management, the firm's financingg decisions and the product market. In particular, we study how risk management may
affectt the firm's design offinancialsecurities from a risk sharing perspective (in Chapter 5), and
analyzee the interaction between risk management, financing decisions and the firm's product
markett environment (in Chapters 6 and 7). Finally, we discuss and apply the developed insights
too a case study on the risk management of the Dutch aircraft corporation Fokker. Below we
willl summarize the main insights developed in the various chapters and derive implications and
suggestionss for future research.
Inn Chapter 2 we present a comprehensive theoretical framework that incorporates existing
theoriess on corporate risk management. As is common in the mainstream finance literature, we
firstfirst study under which conditions corporate risk management is irrelevant. We then address
severall market imperfections and examine to what extent risk management affects firm value.
Wee present four important driving forces: taxes, bankruptcy costs, financial contracting costs
andd managerialism. More specifically, Chapter 2 shows that risk management may increase the
valuee of the firm by reducing expected taxes, expected bankruptcy and financial contracting
costss (thereby enhancing investment efficiency), and improving contracting terms with its man-
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agers.. In addition, we show that risk management may induce firms to take on more debt which
cann increase firm value tnrough lower taxes or improved incentives. However, we also show
thatt risk management may destroy value. Self-interested managers can use risk management to
achievee private objectives. For example, managers may increase their value of the management
compensationn package or manipulate earnings in order to obtain a better reputation on the labor
market.. In addition, managers use risk management to prevent the use of costly external financing.. Although this generally is value-increasing (since external financing is more costly than
internall financing), it may also reduce firm value if it implies that managers can circumvent the
monitoringg role of financial markets and undertake inefficient investments. We show that all of
thesee different motivations ultimately have direct implications on the way firms should manage
theirr risk.
Chapterr 3 reviews the empirical literature on the rationales for corporate risk management.
Thee survey clearly shows that firms that use derivatives are larger, have higher growth opportunitiess (spend more on R&D), and are more financially constrained (less liquid) than firms
thatt do not. Furthermore, it appears that the use of derivatives by non-financial firms is negativelyy related to firm size and positively related to the level of debt and the firm's market to
bookk ratio. Moreover, investments of derivatives users seem to be significantly less sensitive to
cashh flows relative to that of non-users. Hence, the empirical literature finds strong support for
thee Froot, Scharfstein and Stein (1993) rationale for corporate risk management; risk managementt prevents underinvestment (due to costly external financing) and enables firms to execute
theirr strategic plan more often. Rationales related to bankruptcy and financial contracting costs
alsoo receive strong empirical support. The evidence furthermore suggests that risk management
inducess firms to increase their debt level. There is, however, little support for taxes as a rationalee for hedging. The managerial rationales of corporate risk management have not been tested
extensively.. The only well-established link that has been found in this respect is between manageriall share (and options) holdings and derivatives usage. Other important observations are that
derivativess users tend to have higher firm values and that the amount of risk reduction due to risk
managementt is relatively moderate. Particularly interesting are the findings with respect to the
substitutability/complementarityy of various types of corporate risk management. For example,
itt appears that alternative forms of risk management are complements rather than substitutes.
Inn Chapter 4 we evaluate the state-of-the-art theory and the practice of corporate risk management.. An important observation is that risk management enables a firm to fine-tune its financingg decisions and that managerialism seem important. However, both of these rationales
aree insufficiently explored. Moreover, we stress that more insight into the costs of financial risk
managementt is needed. The theory provides a valuable framework in terms of the potential individuall contributions of several rationales of risk management to firm value. However, at the
moree detailed level of execution it is not very clear how these various rationales might interact.
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Wee also lack insight with respect to the more specific features of risk management choices. For
example,, what determines the choice between several risk management instruments or what
determiness the optimal maturity of financial instruments.
Ourr confrontation of the theory with recent survey evidence on the corporate use of derivativess implies that firms take a very partial approach to risk management. Firms tend to focus on
separatee risks in isolation rather than taking a portfolio approach. Benefits of risk management
identifiedd in the literature suggest that firms should focus on reducing cash flow volatility (and to
somee extent volatility in accounting earnings). Although this has been emphasized as the most
importantt objective for risk management, firms still seem to refrain from such an integrated
approachh of risk management. From this confrontation we further identify some interesting
puzzles: :
1.. Why are risk management decisions remarkably often guided by a view of the market
(givenn the relative efficiency of financial markets);
2.. Why and how do accounting guidelines affect corporate risk management?
3.. How do the costs and benefits of risk management vary with firm size? In particular, are
smalll firms different in their approach to corporate risk management? What are the major
economicc benefits of risk management for small firms?
4.. How do various forms of risk management (operational and financial hedging, insurance,
geographicall diversification, etc.) interact? Are they complements or substitutes?
5.. How does risk management interact with the design of a firm's securities?
6.. Why and how do product market considerations affect risk management decisions?
Thesee puzzles deserve to be explored in more detail. Chapters 5, 6 and 7 of this dissertation,
attemptt to fill some of these gaps.
Chapterr 5 analyzes the interaction between corporate risk management and security design.
Bothh the design of a firm's securities and risk management (especially the use of derivatives) enablee afirmto transfer risk. For example, afirmissuing shares sells part of its risk to the financial
market.. Alternatively, through a forward contract a firm can transfer risk to the financial market.. How do these different forms of risk sharing interact? We explore this issue in a theoretical
modell where transaction costs and short-sale constraints make financial markets incomplete. In
suchh a market the design of financial securities issued by firms is important in order to share
riskk and to increase the proceeds from issuing these securities. We introduce risk management
intoo this framework and show how it increases firms' opportunities to improve on their security
design.. In particular, we show that risk management enables firms to design securities that have
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lowerr marketing costs. That is, risk management enables firms to design securities that attract a
largerr investment base. An implication of our model is that firms issue more debt.
Inn Chapters 6 and 7 we study the interaction between risk management,financingand product
markets.. In Chapter 6, we analyze the interaction between two competitors' hedging strategies
whenn they face costly external financing and operate strategically in a market with imperfect
competition.. Wefindthat costly external financing makesfirmscompete less aggressively on the
productt market. Risk management may affect the firm's expected profits both through its effect
onn the expected costs of external financing as well as through its effect on the product market
equilibrium.. That is risk management may affect the likelihood that firms end up in equilibria
wheree they face external financing costs (and thus compete less aggressively on the product
market)) or are unconstrained and compete more aggressively. As a result, there is strategic
interactionn between competitors' hedging strategies. The equilibrium hedging strategies depend
onn the extent to which firms arefinanciallyconstrained or have deep pockets and the types of
financingfinancing costs these firms face.
Inn a numerical example, we find that when firms need limited amounts of external financing,
theree is an equilibrium where both firms do not hedge. When both firms have limited amounts
off internal wealth and they both face convex financing costs, then hedging by both firms is the
equilibriumm strategy. In the latter cases, where hedging is the equilibrium strategy, not hedging
wouldd have produced higher expected profits. However, a coordination problem prevents firms
fromm achieving such higher profits. This result therefore is merely the outcome of a prisoners'
dilemma.. We think this to be a fruitful area for future research. In our analysis we focus on
symmetricc cases only. An interesting extension is then to analyze what happens when one firm
hass deep pockets while the other does not. Moreover, it would be interesting to endogenize the
costss of external financing.
Chapterr 7 examines product market competition in a more dynamic framework. In this chapter,, we analyze the optimal risk management decision for a firm when building market share is
important.. An important consequence of costly external financing is that it makes firms more
short-termm oriented and therefore less aggressive in the short run. This, however, negatively
affectss a firm's opportunity to build market share. We show how risk management potentially
mitigatess this problem. An implication of our model is that risk management can be expected
too be more prevalent for financially constrained firms in industries where building market share
iss important (e.g. because large investments need to be made). In addition, we suggest that risk
managementt might be used to prevent the negative consequences of (potential) predatory strategiess by competitors. Both chapters suggest that there are additional benefits and costs to risk
managementt when taking product markets into consideration. We therefore think that consideringg the interaction with product markets is a valuable contribution to the literature which would
furtherr increase our understanding of corporate risk management.
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Inn Chapters 5 through 7 we look at risk management from two perspectives. In the first of
thesee chapters we focus on the interaction between financial contracting (security design) and
riskk management taking the real decisions as given. In contrast, in Chapters 6 and 7 we focus on
thee interaction between the firm's real decisions and risk management. Also in these chapters
financingg plays an important role (especially internal versus external financing). It would be
interestingg to integrate these two perspectives in future work.
Inn Chapter 8 we apply the main insights developed in this dissertation to a case study on the
riskk management decisions of Fokker during the period 1987 to 1996 (the year of its default).
Duringg this period, Fokker faced an important dollar-exposure and engaged both in full hedging
ass well as non-hedging strategies. We apply the insights developed in this dissertation to analyze
whetherr Fokker 's risk management choices can be supported by theoretical contributions. We
arguee that based on these theories both Fokker's decision to hedge as well as its decision to
stopp hedging can be rationalized. Their initial hedging strategy offers some support for the
importancee of arguments related to financial distress but also for product market considerations
inn corporate risk management. With its hedging strategy, the firm tried to buy time to restructure
inn order to be able to compete in the product market. Due to both internal and external causes,
however,, Fokker appeared to be unable to reduce its operating costs during the time period that
thee company "bought" with its hedging strategy. After some time Fokker's hedging strategy lost
itss effectiveness. The firm was very close to bankruptcy and its prospects were troublesome.
Itt therefore should not come as a surprise that the firm switched to a non-hedging strategy.
Thiss increased the value of its option to restructure. Why Fokker remained unhedged after the
takeoverr by DAS A is an open question that remains to be answered. With the merger, the direct
threatt of bankruptcy disappeared and with it the firm's main motivation to remain unhedged.
Inn the case of Fokker, we then expect the economic benefits of hedging to exceed those of
nott hedging. Therefore, the insights developed in this dissertation cannot explain why Fokker
remainedd unhedged after their merger with DASA.
Althoughh current theories provide us with a framework to understand the major economic
benefitss of corporate risk management, this framework is still far from complete. There are
quitee a number of puzzles indicated earlier that merit further attention. Further work in this
areaa therefore is important, especially given the profound role of corporate risk management in
today'ss financial markets.
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Ondernemingenn gebruiken een scala aan financiële instrumenten om prijsrisico's (bijvoorbeeld
valuta-- en renterisico's) te reduceren. Waarom doen ondeinemingen dit? Wat is de toegevoegde
waardee van het gebruik van instrumenten als valuta-opties, termijncontracten en renteswaps
voorr een onderneming? En breder: wat is de toegevoegde waarde van risicomanagement? Dit
proefschriftt is een zoektocht naar de economische achtergrond van dit verschijnsel. Dit lijkt
opp zich een vrij triviale vraag. Immers, ondernemingen dekken risico's op grote schaal af. Een
belangrijkk resultaat in de theorie van financiering is echter dat beleggers (al naar gelang hun
eigenn preferenties) dergelijke risico's ook zelf zouden kunnen afdekken en dat het daarom onnodigg is dit op ondernemingsniveau te doen. Het is derhalve niet op voorhand duidelijk wat de
toegevoegdee waarde van risicomanagement is.
Bovendienn worstelen veel ondernemingen met de vraag hoe een "optimaal" risicomanagementt eruit zou moeten zien. Inzicht in de toegevoegde waarde van risicomanagement is daarbij
vann groot belang. Alleen op basis hiervan kan richting worden gegeven aan verbeteringen in
hett gevoerde beleid door ondernemingen. Meestal komen ondernemingen met hun risicomanagementt alleen in het nieuws op het moment dat er iets misgaat. Spectaculaire debacles waarbij
derivatenn gebruikt zijn om speculatieve posities in te nemen, geven een andere belangrijke redenn om naar de economische achtergrond van risicomanagement te kijken. Hoe kunnen we dit
speculatievee gedrag verklaren? Welke lessen zijn hieruit af te leiden?
Inn dit proefschrift onderzoeken we waarom ondernemingen hun risico's trachten te beheersen.
Hett proefschrift bestaat uit twee delen. Deel I bevat een uitgebreide inventarisatie van zowel de
theoriee als empirie met als doel het in kaart brengen wat we wel en - vooral - wat we niet weten
overr de economische motieven van risicomanagement op ondernemingsniveau. Deel II bestaat
uitt drie theoretische bijdragen, waarin we repecti eve lijk de interactie tussen risicomanagement
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enn financieringsbeslissingen (hoofdstuk 5) en die tussen risicomanagement en reële beslissingenn (hoofdstukken 6 en 7) nader onderzoeken. In het bijzonder gaan we in hoofdstuk 5 na hoe
risicomanagementt kan bijdragen aan de creatie van betere vermogenstitels. In de hoofdstukken
66 en 7 analyseren we de interactie tussen risicomanagement en de wijze waarop een ondernemingg concurreert op de productmarkt. In Hoofdstuk 8 tenslotte onderzoeken we in hoeverre
dee hier ontwikkelde inzichten het risicomanagement bij Fokker gedurende de periode 1987 tot
19966 kunnen verklaren. In het vervolg vatten we de belangrijkste inzichten en conclusies van
dee diverse hoofdstukken samen.
Inn hoofdstuk 2 presenteren wij een raamwerk waarbinnen we de ontwikkelde theorieën over
risicomanagementt plaatsen. Zoals gangbaar in de moderne financieringstheorie leiden we eerst
aff onder welke voorwaarden het risicomanagement door ondernemingen irrelevant is. Vervolgenss bestuderen we hoe verschillende marktimperfecties risicomanagement op ondernemingsniveauu kunnen verklaren. In de theoretische financieringsliteratuur zijn vier belangrijke factoren
achterr risicomanagement geïdentificeeerd: belastingen, verwachte faillissementskosten, contractkostenn verbonden aan het verkrijgen van externe financiering (als gevolg van asymmetrisch
verdeeldee informatie) en belangenconflicten tussen vermogensverschaffers en het management.
Risicomanagementt kan waarde creëren door een reductie in verwachte belastingbetalingen. Dit
geldtt vooral voor ondernemingen waarbij belastingen een convex verband vertonen met het
inkomenn voor belasting. Daarnaast kan risicomanagement de verwachte faillissementskosten
verlagen.. Een derde voordeel van risicomanagement is dat het allerlei informatie- en agencyproblemenn tussen onderneming en financiers kan verkleinen en daarmee een situatie van onderinvesteringenn kan voorkomen. De vermindering van faillissements- en agencykosten zorgt er
tevenss voor dat ondenemingen zich met meer vreemd vermogen kunnenfinancieren,en daarmee
kunnenn profiteren van additionele belastingvoordelen en een betere disciplinering van het management. .

Maarr risicomanagement kan ook waarde vernietigen. Managers kunnen risicomanagement in
hunn eigen belang aanwenden, bijvoorbeeld om de verwachte waarde van hun beloningspakket
tee vergroten, of om winstcijfers te manipuleren (en zo een beter perspectief op de arbeidsmarkt
tee verwerven). Ook kunnen managers risicomanagement aanwenden om externe financiering
tee vermijden. Hoewel dit waardecreërend kan zijn (als gevolg van contract kosten is externe
financieringfinanciering in het algemeen duurder dan interne financiering) kan het ook waarde verni
genn indien risicomanagement wordt gebruikt om de tucht van de markt te ontlopen. Managers
hebbenn dan immers meer speelruimte om projecten te selecteren die vooral in hun eigen belang
zijn,, en daarmee niet noodzakelijkerwijs in het belang van de aandeelhouders.
Inn hoofdstuk 2 plaatsen we deze motieven voor risicomanagement in een theoretisch kader
enn illustreren we de directe implicaties van de verschillende motieven voor de wijze waarop
ondernemingenn hun risico's zouden moeten afdekken.
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Inn hoofdstuk 3 geven wij een overzicht van de empirische literatuur. Hieruit blijkt dat ondernemingenn die risico's afdekken (door middel van derivaten) gemiddeld significant groter
zijn,, meer groeimogelijkheden hebben (hogere uitgaven aan R&D) en meer beperkt zijn in hun
financieringsmogelijkhedenfinancieringsmogelijkheden (dat wil zeggen, zij zijn minder liquide en hebb
eenn credit rating) in vergelijking met ondernemingen die hun risico's niet afdekken. Bovendienn blijkt dat de mate waarin ondernemingen derivaten gebruiken positief gerelateerd is aan
dee hoeveelheid vreemd vermogen en de verhouding tussen marktwaarde en boekwaarde. Er
bestaatt een negatief verband tussen de mate van het gebruik van derivaten en de omvang van de
onderneming. .
Dee empirische literatuur vindt derhalve belangrijke steun voor de door Froot, Scharfstein en
Steinn (1993) ontwikkelde theorie dat risicomanagement kostbare onderinvestering (als gevolg
vann de kosten van externe financiering) voorkomt en daarmee ondernemingen in staat stelt
hunn strategische plannen uit te voeren. Ook motieven gerelateerd aan faillissements- en contractkostenn vinden steun in de empirie. Directe belastingvoordelen als motief van risicomanagementt lijken nauwelijks relevant te zijn. Wel is er een duidelijk positief verband met de
matee waarin managers worden beloond met aandelen en opties. Overigens zijn motieven die
voortkomenn uit het bestaan van belangenconflicten tussen managers en aandeelhouders in de
empiriee nog onderbelicht.
Tott slot laten we in dat hoofdstuk zien dat het gebruik van derivaten gemiddeld tot een
hogeree ondernemingswaarde leidt en dat de hoeveelheid risicoreductie verrassend bescheiden
is.. Bovendien heeft de empirische literatuur interessante inzichten opgeleverd met betrekking
tott de mate van complementariteit cq. substitutieerbaarheid van de verschillende vormen van
risicomanagement. .
Inn hoofdstuk 4 evalueren we de huidige stand van zaken in de theorie en praktijk van risicomanagementt door ondernemingen. Een eerste belangrijke les is dat de toegevoegde waarde van
risicomanagementt voor een belangrijk deel ligt in het bijsturen van initieel genomen financieringsbeslissingen.. Risicomanagement stelt ondernemingen enerzijds in staat om zich met meer
vreemdd vermogen te financieren. Anderzijds voorkomt het juist hoge financieringskosten en
daaruitt voortvloeiende onderinvesteringen. Bovendien stellen we dat het inzicht met betrekking
tott de kosten van risicomanagement nog tekort schiet.
Mett betrekking tot de theorie concluderen we dat - alhoewel gefragmenteerd - iedere deeltheoriee op zich belangrijke inzichten verschaft en in veel gevallen verklarende waarde heeft.
Maarr omtrent de interactie tussen de verschillende motieven van risicomanagement bestaat nog
veell onduidelijkheid. Bovendien ontbreken inzichten inzake de meer specifieke karakteristieken
vann risicomanagement, bijvoorbeeld met betrekking tot de keuze tussen de verschillende instrumenten. .
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Dee beschreven voordelen van risicomanagement suggereren dat risicomanagement moet zijn
gerichtt op het reduceren van de variabiliteit in kasstromen (en in mindere mate de variabiliteit in
winst).. Dit vraagt om een geïntegreerde aanpak van risicomanagement. Case studies en surveys
beschrevenn in hoofdstuk 4 laten echter zien dat ondernemingen slechts zelden voor een dergelijkee portefeuillebenadering van risicomanagement kiezen maar eerder een partiële benadering
vann risicomanagement gebruiken. Daarnaast signaleren we andere opmerkelijke bevindingen
diee vragen om nader onderzoek:
1.. Waarom laten managers zich bij risicomanagement-beslissingen relatief vaak leiden door
eenn marktvisie gegeven het feit dat vele studies op het gebied van efficiënte markten laten
zienn dat prijzen in hoge mate onvoorspelbaar zijn?
2.. Wat is het belang van accounting-richtlijnen op de risicomanagement-beslissingen van de
onderneming? ?
3.. Hoe hangen de opbrengsten en kosten van risicomanagement samen met de ondernemingsomvang?? Meer specifiek, waar ligt de belangrijkste toegevoegde waarde van risicomanagementt voor kleine ondernemingen?
4.. Hoe verhouden de verschillende vormen van risicomanagement (bijvoorbeeld operational
versuss financial hedging, geografische diversificatie, verzekeringen, etc.) zich tot elkaar?
5.. Wat is de invloed van risicomanagement op het optimale ontwerp van vermogenstiteis?
6.. Waarom en hoe hebben concurrentie-overwegingen invloed op de risicomanagementbeslissing? ?
Inn het vervolg van het proefschrift, de hoofdstukken 5 tot en met 7, richten wij ons op de
laatstee twee van deze "puzzles".
Inn hoofdstuk 5 onderzoeken wij de interactie tussen risicomanagement en het ontwerp van
optimalee vermogenstiteis, waarbij de optimale allocatie van risico tussen de onderneming en
beleggerss centraal staat. Wanneer een onderneming aandelen uitgeeft of wanneer zij een termijntransactiee aangaat, hevelt de onderneming risico's over naar beleggers op de financiële
markt.. Dit roept de vraag op wat de relatie is tussen deze twee vormen van risicotransfer. Wij onderzoekenn dit in een model waar transactiekosten en "short sale constraints" financiële markten
incompleett maken. In een dergelijke markt hebben ondernemingen er baat bij vermogenstiteis
tee creëren zodanig dat deze terecht komen bij die partijen die voor dat type kasstroomrechten
dee laagste risicopremie eisen. Wij gaan na of in een dergelijk model risicomanagement een
toegevoegdee waarde heeft.
Uitt de analyses volgt dat met name indien we de marketingkosten van dit proces in ogenschouww nemen risicomanagement kan bijdragen aan een betere creatie van vermogenstiteis.
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Doorr risicomanagement kan de onderneming de kasstromen van de vermogenstitels beter aanpassenn aan de preferenties van beleggers. Risicomanagement stelt de onderneming met name in
staatt meer generieke vermogenstitels te emitteren die zorgen voor een bredere groep potentiële
investeerderss en daarmee voor lagere marketingkosten.
Eenn implicatie van het model is dat ondernemingen zich in het geval van risicomanagement
meerr met vreemd vermogen en minder met eigen vermogen zullen financieren. De economische
literatuurr die deze problematiek bestudeert, is abstract en nog zeker niet uitgekristalliseerd.
Hoofdstukk 5 levert een bijdrage aan deze stroming in de economische literatuur.
Inn de hoofdstukken 6 en 7 bestuderen wij in hoeverre er een verband is tussen risicomanagementt en concurrentie-overwegingen. In de praktijk wordt vaak op een dergelijk verband
gewezen.. Wat gebeurt er als een onderneming haar risico's volledig afdekt, terwijl haar belangrijkstee concurrent dit niet doet? Moet een onderneming rekening houden met de mogelijke
risicomanagement-beslissingenn van de concurrent bij het bepalen van de eigen beslissing tot
afdekking?? De economische literatuur over risicomanagement heeft dit type strategische interactiee tot op heden nagenoeg genegeerd.
Inn hoofdstuk 6 analyseren wij of er sprake is van een dergelijke strategische interactie tussen
dee risicomanagement-beslissingen van twee elkaar beconcurrerende ondernemingen in een oligopolistischee markt indien beide ondernemingen kosten van externe financiering maken. Wij
latenn zien dat kosten van externefinancieringertoe leiden dat ondernemingen minder agressief
mett elkaar concurreren. Risicomanagement beïnvloedt de verwachte winst van een ondernemingg via enerzijds de invloed op de verwachte externefinancieringskosten,en anderzijds via het
effectt van deze kosten op het evenwicht dat tot stand komt op de productmarkt.
Dee risicomanagement-strategie die de ondernemingen in evenwicht kiezen, is enerzijds afhankelijkk van de mate waarin ondernemingen gebrek aan financiële middelen hebben en anderzijdss van de financieringskosten. Als ondernemingen slechts in beperkte mate externe financieringg nodig hebben, vinden we een evenwicht waar beide ondernemingen hun risico's niet
afdekken.. In het geval de ondernemingen relatief weinig interne financiële middelen hebben en
externee financieringskosten een convex verband vertonen met de hoeveelheid externe financieringg vinden we juist dat volledige afdekking door beide ondernemingen de evenwichtsstrategie
is.. Dan realiseren ondernemingen met deze risicomanagement-strategie niet de hoogst haalbare
verwachtee winst; een coördinatieprobleem voorkomt dit. We hebben hier te maken met een
prisoners'' dilemma.

Hoofdstukk 7 beschouwt een meer dynamische variant van imperfecte concurrentie. In dit
hoofdstukk analyseren we de optimale risicomanagement-beslissing voor een onderneming in
eenn bedrijfstak waar het creëren van marktaandeel belangrijk is. Wij laten eerst zien dat externe
financieringfinanciering ondernemingen meer korte termijn georiënteerd maakt. Externe financiering ver
groott de faillissementskans van een onderneming waardoor managers meer waarde hechten aan
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dee korte-termijnwinst. Dit leidt ertoe dat de onderneming op de korte termijn minder agressief
zall concurreren, waardoor het vermogen marktaandeel op te bouwen, afneemt. Risicomanagementt vermindert deze externaliteit van externe financiering en beïnvloedt daarmee de uitkomst
opp de productmarkt.
Eenn implicatie van ons model is dat risicomanagement met name van belang is voor bedrijven
diee relatief vee1 gefinancierd zijn met vreemd vermogen en actief zijn in bedrijfstakken waar
hett creëren van marktaandeel van belang is. Een tweede bijdrage van dit hoofdstuk is dat we
latenn zien dat ondernemingen risicomanagement kunnen gebruiken om de ongewenste negatieve
consequentiess van roofzuchtige productmarkt-strategieën te verminderen. Zowel in hoofdstuk
66 als 7 laten wij zien dat er additionele voordelen en kosten van risicomanagement zijn indien
concurrentie-overwegingenn in de analyse worden betrokken.
Inn de hoofdstukken 5 tot en met 7 bestuderen we risicomanagement vanuit twee invalshoeken,
Inn hoofdstuk 5 onderzoeken we in hoeverre risicomanagement het ontwerp van optimale financieringsvormenn kan beïnvloeden. In dat hoofdstuk nemen we de reële beslissingen als gegeven.. In de hoofdstukken 6 en 7 kijken we in hoeverre risicomanagement-beslissingen de
reëlee beslissingen beïnvloeden. Ook daar speelt de financieringswijze (interne versus externe financiering)) een belangrijke rol. Toekomstig onderzoek, waarbij deze twee invalshoeken worden
geïntegreerd,, is wenselijk.
Hoofdstukk 8 tenslotte presenteert een case study van het risicomanagement bij Fokker over de
periodee 1987 tot 1996. Fokker stond bloot aan een omvangrijk dollar-risico en paste gedurende
dee onderzochte periode zowel een beleid van volledige afdekking toe als ook een beleid waarin
hett alle posities openliet. Wij onderzoeken in hoeverre deze beslissingen in overeenstemming
zijnn met de inzichten zoals deze in dit proefschrift zijn ontwikkeld en zien dat we beide strategieënn kunnen verklaren.
Hett initiële beleid van volledige afdekking is met name te verklaren vanuit het reduceren van
dee verwachte faillissementskosten maar geeft ook enige steun aan het belang van concurrentieoverwegingenn bij het bepalen van het afdekkingsbeleid. Door voor een periode van twee jaar
vooruitt haar risico's af te dekken, trachtte Fokker voldoende tijd te winnen om in die periode
tee kunnen herstructureren en concurrerend te blijven. Als gevolg van zowel externe als interne
ontwikkelingenn bleek Fokker onvoldoende in staat om de benodigde herstructureringen door te
voeren,, zodat op een gegeven moment de risicomanagementstrategie haar effectiviteit verloor.
Dee onderneming kwam dicht bij een faillissement en schakelde over op een beleid waarin het
valutarisicoo niet meer werd afgedekt. Ook dit was vanuit theoretisch oogpunt een logische stap;
hett vergrootte immers de waarde van de optie tot herstructurering.
Hett feit dat Fokker het afdekken niet hervatte op het moment dat DASA het bedrijf overnam,, is niet in overeenstemming met de verwachtingen. Als gevolg van de overname verviel
dee onmiddellijke dreiging van een faillissement. Op dat moment leken de economische voorde-
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lenn van risicomanagement voldoende groot om een switch naar een beleid waarin Fokker in
iederr geval een deel van de risico's zou afdekken, te waarborgen. Het is ons niet duidelijk wat
dee economische voordelen waren om na de overname de valutaposities volledig ongedekt te
houden. .
Hoewell dit proefschrift een kader verschaft waarbinnen de belangrijkste economische voordelenn van risicomanagement duidelijk naar voren komen, is dit onderzoek verre van compleet.
Err blijft, zoals in bovenstaande is uiteengezet, nog een groot aantal "puzzles" liggen. Gegeven
hett toenemend belang (en de mogelijkheden) van risicomanagement als gevolg van de ontwikkelingg van financiële markten, blijft verder onderzoek van groot belang.
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CORPORATEE F I N A N C L

NAGEMENT T

Thiss dissertation explores economic rationales for
riskrisk management. It examines why non-financial firms engage
JDUU financial j i s k management and what forces drive these
"cTJHflstss of two parts."Part I provides
ann extensive review of the theoretical and empirical literature
onn corporate financial risk management. Part II contains three
leoreticall essays and a case study. The first essay studies
_.oww risk management may affect the firm's design of financial
securitiess from the perspective of risk sharing between firms and
investors.. The second essay analyzes if and to what extent
wee may expect strategic interactions between the hedging
•decisionss of two competitors in an imperfect product market
whenn external financing is costly. The third essay examines
thee optimal risk management decisions for a firm operating
inn a market where building market share is important. The
threee essays illustrate the complex interactions between
riskk management, financing decisions and the firm's product
markett environment. The insights developed in this dissertation
aree finally applied to a case study on the risk management
decisionss of the Dutch aircraft corporation Fokker.
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