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Abstract 

 

The interaction between real options and financial hedging is analyzed empirically. A 

majority of Danish non-financial companies either (1) chooses at times not to hedge an 

exchange rate operating exposure financially due to the possibility of the company to react to 

changes in exchange rates by undertaking real actions (exercising real options) such as to 

abandon a market or establish production in a foreign country or (2) thinks it is likely that 

they will actually react to changes in exchange rates by undertaking such real actions. The 

role of real options in actual management of exchange rate exposures depends on the 

economic sector in which the company operates and the size of the company. Companies in 

Materials (and Consumer Discretionary) are significantly more inclined to undertake various 

real actions than is the case with companies in Industrials. The same holds for small and large 

companies as compared to medium-sized companies. 
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1. Introduction 

 

Translation exposure, transaction exposure, and operating exposure comprise the three 

exchange rate exposures (e.g. Eiteman, Stonehill, and Moffet, 2001). Translation exposure is 

an accounting exposure. Transaction exposure is a nominal exposure tied to contractual 

obligations. Operating exposure (also called economic exposure, competitive exposure or 

strategic exposure) is a real exposure and concerns the impact from unexpected changes in 

exchange rates on the operations of the company and consequently on the operating profits, 

the cash flows, and the value of the company. The emphasis in this paper is on operating 

exposure. 

 

A European company exporting to the US is exposed to the development in the EUR/USD 

exchange rate. If the European company exports goods to the US worth USD 100 million a 

year, the company may loose / win EUR 10 million on an annual basis in case of a 

depreciation / appreciation of the USD of 10 per cent.  

 

In the short run a financial hedge can easily offset such an exposure (e.g. by selling USD 

forward against EUR). However, in the long run such financial hedges are not suitable 

because the underlying transactions may not materialize as business conditions change - thus 

transforming what ought to be a financial hedge into a financial speculation without 

underlying business rationale. Empirical studies show that transaction exposures are often 

hedged while hedging of the longer term operating exposures are hedged more sporadically 

(e.g. Bodnar, Marston, and Hayt, 1998).  

 

The European exporter is not restricted to financial hedging. If the USD depreciates, a real 

option for the company could be to shut down production facilities in Europe and start up 

production in the US. Depending on the set-up of the specific company such an option may be 

an illusion (e.g. if the company faces too many barriers for establishing production in the US) 

or a reality (e.g. if the company already has production facilities in the US and is able to 

increase production).  
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Faced with a given exposure the finance managers have to analyze to which extent the real 

options held by the company provide the company with a real hedge or to which extent the 

exposure should be hedged financially.  

 

Exercising real options is costly and time consuming. In contrast, financial transactions can be 

made quickly and without much cost (e.g. forward contracts). Glaum (1990) finds that 

“financial policies are well suited to achieving exchange risk management objectives, be it for 

their own sake or be it for other policies which are more difficult to implement”. Capel (1997) 

is not too enthusiastic about financial hedging to deal with operating exposure but states that 

financial instruments may be used “to “buy” time for adjustments in the real sphere ”.  

 

As a an example of a practical approach Ruud Roggekamp, Foreign Exchange Manager at the 

US based multinational company FMC, is quoted in The Economist Intelligence Unit (1993) 

as saying: “We realize that [financial] hedging buys us some time, but from a long -term 

perspective what we really need to do is make structural adjustments in our sourcing and 

production methods.” Roggekamp further says: “One of the main considerations in our 

strategic hedging program is to confirm that our hedge horizon corresponds with the time 

needed to accomplish these adjustments.” In line with this reasoning Srinivasulu (1981) 

argues that the duration of operating exposure is “the time required for the restructuring of 

operations through such means as changing products, markets, sources and technology”.  

 

Stating examples of real options Trigeorgis (1993) points to the managers’ ability to “defer, 

expand, contract, abandon, or otherwise alter a project at different stages during its useful 

operating life”. Such actions by managers may happen in response to a lot of different factors  

- one of these being the development in exchange rates. Williamson (2001) illustrates how the 

Japanese automotive companies significantly altered their exposure to the USD by 

establishing production in the US after seeing a depreciating USD following the peak in the 

middle of the 1980s. 

 

As such, an interaction between real options and financial hedging is suggested – an 

interaction which between the two extremes of pure strategies (the very short run and the very 

long run) imply an ever increasing / decreasing role for real options / financial hedging as the 

time horizon is extended. But is this interaction an integrated part of actual exchange rate 
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exposure management in non-financial companies or is the interaction an academic creation 

that may only apply to certain specific companies? 

  

The purpose of this paper is to empirically investigate 

  

(1)  the extent (if any) to which such an interaction between real options and financial 

hedging exists in actual management of exchange rate exposures in non-financial 

companies and  

 

(2)   to which degree the likelihood of exercising real options following changes in 

exchange rates can be explained by company specific factors.  

 

The results of the paper are based on closed-end questionnaires sent to Danish, non-financial 

companies listed on the Copenhagen Stock Exchange as of the end of year 2001. For half of 

the companies the interaction between real options and financial hedging is crucial in deciding 

the extent to which an operating exchange rate exposure is hedged by financial means. The 

economic sector in which the company operates explains part of this ability / willingness of 

the company to react to changes in exchange rates by exercising real options. Furthermore, it 

is found that the size of the company affects significantly  - but in a non-linear fashion  - the 

likelihood that the company will exercise real options in response to changes in exchange 

rates. 

  

The second section gives an overview of the literature. The third section states the 

methodology of the study. The fourth section analyzes the extent to which an interaction 

between real options and financial hedging exists. The fifth section analyzes the type of real 

option likely to be exercised and the extent of usage. The sixth section analyzes which 

company specific factors can explain the likelihood that the company will react to changes in 

exchange rates by exercising real options. The seventh section concludes. 
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2. Literature Overview 

 

A number of surveys on exchange rate exposure management have been conducted (e.g. 

Bodnar, Marston, and Hayt, 1998; Dolde, 1993; Malindretos and Tsanacas, 1995). It is 

generally found that when finance managers hedge exchange rate exposures, they focus on 

transaction exposure and anticipated cash flows within one year as opposed to anticipated 

cash flows beyond one year and competitive exposure. Consistent with the focus on near-term 

and directly observable exposures companies tend to concentrate their foreign currency 

derivative usage at the short horizon.  

 

Studies covering non-US companies (e.g. Alkebäck and Hagelin, 1999; Berkman, Bradbury, 

and Magan, 1997; Bodnar and Gebhardt, 1998; Ceuster, Durinck, Laveren, and Lodewyckx, 

2000; Hakkarainen, Joseph, Kasanen, and Puttonen, 1998; Joseph and Hewins, 1997) show 

the same general conclusions. However, companies in small, open economies tend to be more 

active derivative users than their US counterparts. 

 

The interaction between the exercise of real options and financial hedging has received little 

explicit attention. The founding textbook on real options is Dixit and Pindyck (1994) and 

numerous articles have elaborated on the topic of real options (e.g. Amram and Kulatilaka, 

2000; Grenadier, 2000; Luehrman, 1998). Trigeorgis (1993) addresses the interaction between 

real options and financial flexibility but does not so in relation to the interaction with financial 

hedging.  

 

At least two articles stand out as more or less explicitly addressing the interaction between 

financial hedging and real options. Capel (1997) shows how a real options approach can be 

used to manage exchange rate operating exposures. The focus is on adjustment costs and 

volatility of exchange rates using a stylised example. Financial hedging is relevant only as a 

short term phenomenon and is not addressed in the stylised example. Triantis (2000) gives a 

good general discussion on the interaction between real options and corporate risk 

management.   

 

If there is a lack of literature on the interaction between real options and financial hedging in 

general this is even more so on the empirical side. Bodnar, Marston, and Hayt (1998) only 
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address the question marginally in their 1998 survey of financial risk management in US non-

financial companies. 

 

3.  Methodology of Study 

 

This study is based on questionnaires sent to Danish, non-financial companies listed on the 

Copenhagen Stock Exchange as of the end of 2001. Questionnaires were sent to 117 

companies in October 2001 and as of the end of December 2001 52 questionnaires were 

returned reaching a response rate of 44%.  

 

The Copenhagen Stock Exchange (CSE) uses the Global Industry Classification Standard 

(GICS) developed by Standard & Poor’s and Morgan Stanley Capital International. GICS is 

comprised of 10 economic sectors: 

  

10  Energy 

15  Materials 

20  Industrials 

25  Consumer Discretionary 

30  Consumer Staples 

35  Health Care 

40  Financials 

45  Information Technology 

50  Telecommunication 

55  Utilities 

 

and further divided into 23 industry groups, 59 industries and 123 sub-industries. 

Questionnaires were sent to companies in all economic sectors except Energy (10) as no such 

companies are listed at the CSE and except Financials (40) as the target group of this study is 

non-financial companies. Furthermore, within the economic sector of Consumer Discretionary 

(25) the industry group Hotels Restaurants & Leisure (2530) was excluded because local 

soccer clubs with little international involvement comprise the main elements of this group.  
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A few more corrections as to the target group were made. (1) Companies with headquarters 

outside Denmark, (2) companies whose main activities are to hold stocks in listed companies 

included in the study, (3) companies in which an overwhelming majority of stocks is held by 

another listed company (with own activities) included in the study, and (4) almost identical 

sister companies were excluded.  

 

As such 117 Danish, non-financial companies listed on the CSE were approached in October 

2001. By telephone conversations the target persons were identified. The target persons were 

primarily finance managers (but also CFOs and treasurers). A questionnaire containing 17 

closed-end questions (the questionnaire is available on request) was sent to the 117 target 

persons. The companies were promised confidentiality. In November the companies that had 

not responded were contacted by telephone (or by e-mail). By the end of December 52 

companies had sent in filled-out questionnaires reaching a response rate of 44 per cent. 

 

To address the problem of non-response bias the group of respondents is compared to the 

group of non-respondents in relation to size (consolidated turnover) and economic sector 

(GICS). All in all the sample of 52 companies does seem to represent the population as a 

whole without significant differences. The only exception is that Health Care companies 

(GICS 35) tend to respond more often than companies in other economic sectors. For 

elaboration on non-response bias please see Appendix. 

 

4.  Interaction between Real Options and Financial Hedging 

 

In the finance literature one of the main reasons for not hedging operating exposures by 

financial means is the inadequacy of financial hedging to address the real problems of 

operating exposures. As such, Cornell and Shapiro (1983) argue that the major burden of 

exchange risk management must fall on the shoulders of marketing and production executives. 

However, other reasons for not hedging operating exposures by financial means exist. 

 

Table 1 shows the likely reasons why the companies in this study sometimes or frequently do 

not hedge an operating exposure by financial means.  
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The most likely reason for not hedging  - sometimes or frequently  - an operating exposure 

financially is that the exposure is insignificant. 71% of the companies (37 of 52) find 

insignificance of the operating exposure to be the primary reason why an operating exposure 

is sometimes or frequently not hedged.  

 

At first sight this may seem astonishing. Denmark is a small open economy and most 

companies are supposed to be affected directly or indirectly by changes in exchange rates. 

However, the conclusion from the table is not that companies think that operating exposure in 

general is insignificant. Rather, the conclusion from the table is that a majority of companies 

finds that sometimes or frequently the specific operating exposure is insignificant to such an 

extent that a financial hedging strategy is not pursued.  

 

The second most likely reason for not hedging an operating exposure by financial means is 

that the operating exposure is managed by real means such as changes in sourcing and 

production (closely followed by high costs of hedging). Half of the companies (52%) indicate 

that this reason is important to a degree varying between the most important to the third most 

important reason. The result confirms the line of reasoning of Cornell and Shapiro (1983) as 

stated previously. 

 

The cost of hedging reason is a close follower (48% give this reason a first, second, or third 

rank of importance). Looking at the liquidity of the financial markets in relation to a range of 

foreign exchange products, the role of costs of hedging as an obstacle for pursuing a financial 

hedging strategy in relation to operating exchange rate exposures seems unjustified. However, 

two things bear to front some justification. Firstly, operating exposures are not short term 

exposures. The financial markets are not as liquid for long term contracts as for short term 

contracts. Secondly, a relevant way to hedge an uncertain operating exchange rate exposure is 

Table 1    Likely reasons why an operating exposure is sometimes or frequently not hedged

Rank according to importance (1 = most important, N = not important) 11 2 3 4-6 N Total
Operating exposure is not significant. 71% 17% 0% 4% 8% 100%
Operating exposure cannot be quantified. 8% 19% 13% 15% 44% 100%
Operating exposure is managed by real means
(e.g. change in sourcing and production). 10% 27% 15% 4% 44% 100%
Concerns about the effect from hedging on the accounts / taxes. 4% 2% 4% 19% 71% 100%
Costs of hedging are too high. 4% 21% 23% 12% 40% 100%
Other 8% 0% 0% 2% 90% 100%
1
 The number of companies that have given the highest rank (1) exceeds 100%  as two companies gave highest rank twice.
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by buying (far) out-of-the-money options. Far -out-of-the–money options tend not to be 

subject to high liquidity and competition.  

 

As can be seen from Table 1 the problem of actually quantifying operating exposures gets 

some attention, while concerns about the effect from hedging on the accounts / taxes is a 

minor problem. 

 

The interesting result from Table 1 in relation to the interaction between real options and 

financial hedging is that this interaction is a consideration in actual exchange rate exposure 

management in around half of the non-financial companies in this study.  

 

The aim of the next section is to analyze which real options are cons idered likely to be 

exercised within a certain time horizon and due partly or fully to changes in exchange rates. 

Furthermore, the aim is to analyze the extent of usage. 

 

5.  Types of real options and the likelihood of exercise 

  

A company may react to changes in exchange rates by taking real actions (exercising real 

options) such as to reallocate production facilities, to abandon a market, to by a foreign 

company, etc. But what actions are the most likely for companies to undertake partly or fully 

due to the development of exchange rates?  

 

Table 2 shows the real actions likely to be undertaken within a time frame of two to three 

years and partly or fully due to the development in exchange rates. 
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More than half of the companies (54%) indicate that it is likely that they will change sourcing 

between suppliers in different countries within a time horizon of two to three years and partly 

or fully due to the development of exchange rates. 

 

The equivalent likelihood of other and more radical changes such as buying or selling a 

foreign company is much smaller. The real action that is most unlikely to be undertaken is to 

abandon a market (stop selling to that market). Only 19% of the companies state that it is 

likely that they will abandon a market within the next two to three years as a consequence 

(partly or fully) of changes in exchange rates. A reason behind this low likelihood can be 

found in the very notion of real options. Even if a change in exchange rates makes a 

previously profitable market unprofitable, the very chance of this market becoming profitable 

again (e.g. because of a reversal of exchange rates) makes the company disinclined to leave 

the market due to what might be a temporary change in exchange rates. As such, many 

companies may choose to continue to service the market (pay the premium) in order to be able 

to enjoy the benefits if the market becomes attractive again (keep the option alive). The 

alternative would be to abandon the market and risk paying the (high) re-entering costs. 

  

Other actions such as (1) to enter a foreign market where the company did not have sales 

before, (2) to establish production in a country where the company did not have production 

before, (3) to shift production between production outlets in different countries, (4) to buy a 

foreign company (sales and/or production), and (5) to sell a company / to close down a 

production subsidiary in a foreign country get a likelihood of being undertaken between 23% 

and 33%.  

 

Table 2  Real actions likely to be undertaken  1 No Yes
Enter a foreign market where your company did not have sales before 77% 23%
Abandon a foreign market (stop selling to that market) 81% 19%
Change sourcing between suppliers in different countries 46% 54%
Establish production in a country
where your company did not have production before 69% 31%
Shift production between production outlets in different countries 69% 31%
Buy a foreign company (sales and/or production) 67% 33%
Sell a company / Close down a production subsidiary in a foreign country 75% 25%
1
 Within a time frame of two to three years and partly or fully due to the development of exchange rates.
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Roughly speaking, except for the radical action of abandoning a market or the more swift 

action of a change in sourcing between different suppliers other specific real actions such as to 

buy/sell a foreign company or start sales/production in a new market gain support from 

between one fourth and one third of the non-financial companies in this study. But is it the 

same one fourth / one third of companies which think that they may undertake all different 

kinds of real actions or is it allocated over the entire range of companies?  

 

The distribution of companies considering a certain number of actions likely to be undertaken 

is shown in table 3. 

 

 

The average number of real actions likely to be undertaken within a time frame of two to three 

years and due partly or fully to the development in exchange rates is 2.2. On the one extreme, 

one third of the companies in this study (35%) do not think that it is likely that they will 

undertake any of the considered real actions. On the other extreme, 3 companies (6%) think 

that all the real actions are likely to be undertaken. Most of the companies that consider only 

one action likely to be undertaken do so because they only consider a change in sourcing 

between suppliers in different countries likely to be undertaken. As such, almost half of the 

companies either do not think that any action is likely to be undertaken or think that only a 

change in sourcing is likely to be undertaken. The other half thinks that more than one real 

action is likely to be undertaken.  

 

Given the results from Table 1 on operating exposure being managed by real means and the 

results from Table 3 on the likelihood of undertaking real actions due to changes in exchange 

rates, it is tempting to make hasty conclusions. Half of the companies gave first, second, or 

third rank of importance to real means (such as change in sourcing and production) as the 

reason why an operating exposure is sometimes or frequently not hedged by financial means 

(Table 1). That half of the companies is probably the same half which states that more than 

one real action is likely to be undertaken as a consequence (at least partly) of changes in 

exchange rates (Table 3).  

Table 3  Number of real actions likely to be undertaken1

Number of actions 0 1 2 3 4 5 6 7 Average 2.2
Number of companies 35% 15% 15% 8% 6% 10% 6% 6% Total 100%
1
 Within a time frame of two to three years and partly or fully due to the development of exchange rates.
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This is, however, incorrect. Only half of the companies that gave a first, second, or third rank 

to real means thinks two or more actions are likely to be undertaken. Thus, we cannot 

purposefully divide the companies in this study into two equally large but distinct groups. The 

picture is not purely black and white but includes a range of gray nuances. 

 

The purpose of the next section is to analyze to which extent (if any) company specific factors 

(such as size and economic sector) can explain the likelihood that the company will react to 

changes in exchange rates by undertaking real actions. 

 

6.  Factors behind the likely exercise of real options 

 

The last section showed that the likelihood that real actions are undertaken within a time 

horizon of two to three years and partly or fully due to changes in exchange rates varies 

markedly among the companies in this study. At least two factors are obvious candidates for 

explaining this variation around the average number of real actions of 2.2 in Table 3.  

 

The size of the company is a candidate for explaining the variation. It may be advocated that a 

certain critical mass has to be reached before a company considers real actions related to 

foreign markets. On the other hand it may also be advocated that small companies are more 

flexible and thus more open for changes.  

 

 Table 4 shows the relationship between size in the form of consolidated turnover (the use of 

consolidated assets reaches similar results) and the average likely exercise of real options. 
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If there is a relationship between the size of the company (consolidated turnover) and the 

likelihood that the company will react to changes in exchange rates by undertaking real 

options within the next couple of years, then this relationship is not immediately obvious (a 

regression analysis shows a significant but non-linear relationship). 

 

Another candidate for explaining the variation of real actions is the economic sector in which 

the company operates. The competitive environment differs between the 10 economic sectors 

put forward in Global Industry Classification Standard (GICS) by Standard & Poor’s and 

Morgan Stanley Capital International. As such, the ability and willingness of companies to 

react to changes in exchange rates may differ across economic sectors. Table 5 shows the 

relationship between economic sector and the average likely exercise of real options.  

 

 

Table 5  Economic sector and the number of real actions

Number Average number
Economic sector of companies1 of real actions2

Materials 5 4.6
Industrials 19 1.7
Consumer Discretionary 7 3.4
Consumer Staples 5 1.4
Health Care 9 1.4
Information Technology 6 2.2
All sectors above 51 2.2
1 

The single respondent from Utilities is excluded due to confidentiality.
2
 Likely to be undertaken within a time frame of two to three years and partly or fully due to the development of exchange rates.

Table 4  Size (turnover) and the number of real actions

Consolidated turnover Number Average number

(fiscal year ending 2000 or 2001) of companies of real actions1

Million DKK 2 0-250- 9 2.0

Million DKK 250-500- 4 3.0

Million DKK 500-1,000- 10 1.3

Million DKK 1,000-2,500- 9 0.9

Million DKK 2,500-5,000- 10 3.9
Million USD 5,000- 10 2.2
All turnovers 52 2.2
1
 Likely to be undertaken within a time frame of two to three years and partly or fully due to the development of exchange rates.

2
 8.08 DKK = 1USD on average for 2000.
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The economic sectors of Telecommunication and Utilities are excluded due to the number of 

companies in these sectors (1 and 2 respectively) and the number of respondents (0 and 1 

respectively). As such only 51 companies participate in this part of the study.  

 

Table 5 shows one (or two) distinct outliers among the economic sectors. The companies in 

Materials (and in Consumer Discretionary) seem to be much more inclined to exercise real 

options in response to changes in exchange rates than the other sectors (a regression analysis 

confirms this finding). 

 

Materials include the industries Chemicals, Construction Materials, Containers & Packaging, 

Metals and Mining, and Paper & Forest Products. Uncertain environments characterize many 

of these industries. The prices of the underlying products fluctuate considerably. In such an 

environment a company is almost bound to be able to react to risk factors (one of these being 

the exchange rate) by a variety of measures (some of these being real actions). As such, it is 

not surprising that Materials is an outlier in Table 5. 

 

However, Table 4 and Table 5 only lay the foundation for partial conclusions that might seem 

obvious from the immediate numbers but that might be flawed due to omitted variable bias. 

An integrated approach is called for in which both the size of the company and the economic 

sector are included.  

 

Table 6 shows a least squares regression analysis for the 51 companies (the last two columns 

exclude the 10 largest companies). The dependent variable is the number of real actions (from 

0 to 7) that the company within a time frame of two to three years thinks it is likely that will 

be undertaken partly or fully due to the development of exchange rates. The independent 

variables are a constant (the intercept), the consolidated turnover, the square root of the 

consolidated turnover, and economic sector dummies (Industries being default). 
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Table 6 confirms our previous observation about Materials and Consumer Discretionary being 

economic sectors in which the companies possess a significantly higher ability and 

willingness to react to changes in exchange rates by taking real actions than is the case in 

Industrials.  

  

The conclusions on the size of the company and its impact on the exercise of real options are 

not as straightforward as the conclusions as to the impact of the economic sector in which the 

company operates. 

 

If we look at the regression results for the sample consisting of all the companies, there is a 

significant (at the 10 per cent level) non-linear relationship between the size of the company 

as measured by consolidated turnover (similar results accrue with the use of consolidated 

assets) and the likely exercise of real options. This relationship is, however, a bell-shaped 

Table 6  Regression analysis for number of real actions
Sample All companies
Variables Coefficients2 Coefficients2 Coefficients2

Constant 0.63 2.292 6.29
* ***

Consolidated turnover -0.0001 0.0024 0.0033
* ** ***

Consolidated turnover ^ (1/2) 0.0310 -0.1308 -0.2166
* * ***

Materials 2.78 2.081 1.97
** * *

Consumer Discretionary 2.00 2.581 2.44
** ** ***

Consumer Staples -0.51 -0.417 -0.17

Health Care -0.05 -0.759 -0.29

Information Technology 0.98 1.321 1.25

Solvency Ratio -5.37
**

R-Squared 0.27 0.41 0.51
Adjusted R-squared 0.15 0.29 0.38
1
 41 companies

2
 Level of significance is indicated below the coefficient (1%:***, 5%:**, 10%:*)

Turnover < DKK 5,000 mill.1
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relationship not reflecting the more seemingly U-shaped relationship in Table 4. It turns out 

that the bell-shaped relationship is driven by the ten largest companies (the top of the bell lies 

beyond a consolidated turnover of DKK 5,000 mill.). 

 

If we exclude the ten largest companies (the last two columns in Table 6) and only look at the 

companies with a consolidated turnover up to a maximum of DKK 5,000 mill (app. USD 620 

mill.), the sign of the coefficients for consolidated turnover and square root of consolidated 

turnover changes. The change of signs leads to the U-shaped form that was apparent for this 

range of companies in Table 4. Depending on whether or not solvency ratio is added to the list 

of independent variables the maximal negative effect from the consolidated turnover variables 

(the bottom of the U) lies in the range  of DKK 700-1,100 mill. 

 

At least for companies below a certain size it seems that the ability / the willingness to react to 

changes in exchange rates by taking real actions is at first a decreasing function of the size of 

the company and thereafter an increasing function of the size of the company. This may be a 

result of the “stuck-in-the -middle” phenomenon. Small companies are flexible and open for 

new ideas (willingness high). Once the companies grow, they get more settled (large -scale 

plants, fixed strategies) and less flexible. Reaching a certain point the flexibility again rises 

due to more keys on the piano  - e.g. knowledge about more markets, production in different 

countries (ability high).  

 

Why the U-form does not include the ten largest companies (consolidated turnover up to DKK 

84 bill.) is not clear. 

 

In the last column of Table 6 the Solvency Ratio is added as an independent variable (not a 

significant coefficient in the regression analysis comprising all the companies). The analysis 

shows that the more solvent (equity/assets) the company is, the less likely it is that the 

company will react to changes in exchange rates by taking real actions such as reallocating 

production facilities, entering new markets etc. A priori I would suggest that a higher 

solvency ratio ceteris paribus raises the ability of the company to undertake real actions 

because such a company does not have the financial constraints that less solvent companies 

may have. As such the sign is not according to immediate intuition. 
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However, it might be that the causal effect is not from the solvency ratio to the flexibility 

measure. Mansi and Reeb (2002) find that international activity (as measured by a 

combination of (1) foreign sales to total sales, (2) percentage of foreign assets to total assets, 

and (3) the number of geographical segments where the company operates) is associated with 

less use of equity than is the case for more domestically oriented companies. If this is the 

explanation the solvency ratio above should be a substitute for international activity (with 

opposite sign). Using only one of the factors for international activity (foreign sales to total 

sales) in the regression analysis above did not lead to a statistically significant coefficient. As 

such, the role of the solvency ratio is not clear. 

 

7.  Conclusions 

 

This study empirically shows an extensive interaction in Danish, non-financial companies 

between on the one hand the ability of these companies to undertake real actions following 

exchange rate changes and on the other hand financial hedging. Half of the companies may 

choose not to hedge an operating exposure financially because such an exposure is managed 

by real means (e.g. a change in sourcing and/or production). And half of the companies think 

that within a time frame of two to three years it is likely that they will react to changes in 

exchange rates by undertaking such real actions. A majority of companies actively consider 

both financial hedging and the exercise of real options in managing exchange rate operating 

exposures.  

 

The likelihood that a company may react to changes in exchange rates by undertaking real 

actions (exercising real options) such as to reallocate production facilities, to abandon a 

market, to buy a foreign company, etc. is of course company specific and may depend on a lot 

of company specific factors. However, two factors are shown to affect this likelihood 

significantly in a statistical sense  - economic sector and size. 

 

Companies in Materials and Consumer Discretionary are more inclined to react to changes in 

exchange rates by undertaking real actions compared to companies in Industrials (default). 

Furthermore, a non-linear relationship exists between the above likelihood and the size of the 

company (as measured by the consolidated turnover). However, the shape of the non-linearity 

depends on the range of consolidated turnovers that are allowed in the sample. Excluding the 
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top ten companies, a stuck-in-the-middle phenomenon is apparent in which small and large 

companies possess a large (compared to medium-sized companies) ability / willingness to 

react to changes in exchange rates by undertaking real actions.  

 

Economic sector and size can explain some of the variability between companies. A question 

remains whether other important factors are excluded. The solvency ratio does show some 

potential but not in an immediately intuitive direction. Another question is whether the results 

of this study are applicable to companies in other markets.  

 



The Interaction between Real Options and Financial Hedging  
-  An Empirical Study of Danish Non-Financial Companies 

______________________________________________________________ 

 18 

REFERENCES 

 

Alkebäck, Per and Niclas Hagelin, “Derivative Usage by Nonfinancial Firms in Sweden with 

an International Comparison”, Journal of International Financial Management and 

Accounting, (1999), Vol. 10, No. 2, pp. 105-120. 

 

Amram, Martha and Nalin Kulatilaka, “Strategy and Shareholder Value Creation: The Real 

Options Frontier”, Journal of Applied Corporate Finance, (2000), Vol. 13, No. 2, pp. 15-28. 

 

Berkman, Henk, Michael E. Bradbury, and Stephen Magan, “An International Comparison of 

Derivatives Use”, Financial Management, (1997), Vol. 26, No. 4, pp. 69-73. 

 

Bodnar, Gordon M., Günther Gebhardt, “Derivatives Usage in Risk Management by US and 

German Non-Financial Firms: A Comparative Survey”, Journal of International Financial 

Management and Accounting, (1999), Vol. 10, No. 3, pp. 153-187. 

 

Bodnar, Gordon M., Gregory S. Hayt and Richard C. Marston, “1998 Wharton Survey of 

Financial Risk Management by US Non-Financial Firms”, Financial Management, (1998), 

Vol. 27, No. 4, pp. 70-91. 

 

Capel, Jeannette, “A Real Options Approach to Economic Exposure Management”, Journal of 

International Financial Management & Accounting, (1997), Vol. 8, No. 2, pp. 87-113. 

 

Ceuster, Marc J.K. De, Edward Durinck, Eddy Laveren and Josef Lodewyckx, “A survey into 

the use of derivatives by large non-financial firms operating in Belgium”, European Financial 

Management, (2000), Vol. 6, No. 3, pp. 301-318. 

 

Cornell, B. and A.C. Shapiro, “Managing Foreign Exchange Risks”, Midland Corporate 

Finance Journal, (1983), Vol. 1, No. 3, pp. 16-31. 

 

Dixit, Avinash and Robert S. Pindyck, Investment under Uncertainty , Princeton University 

Press, 1994.  

 



The Interaction between Real Options and Financial Hedging  
-  An Empirical Study of Danish Non-Financial Companies 

______________________________________________________________ 

 19 

Dolde, Walter, “The Trajectory of Corporate Financial Risk Management”, Journal of 

Applied Corporate Finance , (Fall 1993), Vol. 6, pp. 33-41. 

 

Eiteman, David K., Arthur I. Stonehill, and Michael H. Moffett. 2001. Multinational Business 

Finance. Ninth Edition. Addison-Wesley Publishing Company.  

 

Glaum, Martin, “Strategic Management of Exchange Rate Risks”, Long Range Planning , 

(August 1990), Vol. 23, No. 4, pp. 65-72. 

 

Grenadier, Steven R., “Option Exercise Games: The Intersection of Real Options and Game 

Theory”, Journal of Applied Corporate Finance, (2000), Vol. 13, No. 2, pp. 99-107. 

 

Hakkarainen, Antti, Nathan Joseph, Eero Kasanen, and Vesa Puttonen, “The Foreign 

Exchange Exposure Management Practices of Finnish Industrial Firms, Journal of 

International Financial Management and Accounting, (1998), Vol. 9, No. 1, pp. 34-57. 

 

Joseph, Nathan Lael and Robin David Hewins, “The Motives for Corporate Hedging among 

UK Multinationals”, International Journal of Finance and Economics”, (1997), Vol. 2, pp. 

151-171. 

 

Luehrman, Timothy A., “Strategy as a Portfolio of Real Options”, Harvard Business Review, 

September-October 1998, pp. 89-99. 

 

Malindretos, John and Demetri Tsanacas, “Hedging Preferences and Foreign Exchange 

Exposure Management”, Multinational Business Review, (Fall 1995), Vol. 3, No. 2, pp. 56-66. 

 

Mansi, Sattar A. and David M. Reeb, “Corporate International Activity and Debt Financing”, 

Journal of International Business Studies, (2002), Vol. 33, No. 1, pp. 129-147. 

 

Srinivasulu, S.L., “Strategic Response to Foreign Exchange Risks”, Columbia Journal of 

World Business, (Spring 1981), pp. 13-23. 

 



The Interaction between Real Options and Financial Hedging  
-  An Empirical Study of Danish Non-Financial Companies 

______________________________________________________________ 

 20 

The Economist Intelligence Unit, Strategic Financial Risk Management, Research Report, 

1993. 

 

Triantis, Alexander J., “Real Options and Corporate Risk Management”, Journal of Applied 

Corporate Finance, (2000), Vol. 13, No. 2, pp. 64-73. 

 

Trigeorgis, Lenos, “Real Options and Interactions With Financial Flexibility”, Financial 

Management, (Autumn 1993), Vol. 22, No. 3, pp. 202-224. 

 

Williamson, Rohan, “Exchange Rate Exposure and Competition: Evidence from the World 

Automotive Industry”, Journal of Financial Economics, (2001), Vol. 59, pp 441-475. 

 

 

 

 

 



The Interaction between Real Options and Financial Hedging  
-  An Empirical Study of Danish Non-Financial Companies 

______________________________________________________________ 

 21 

Appendix 

 

In this Appendix it is examined whether the classification of firms (GICS) and the size of the 

company (consolidated turnover) have a significant influence on the rate of response/non-

response. To do this, a ”test of independence” is completed. The test of independence is based 

on a ”class test” and builds on examination of possible differences in the observed and 

expected values. 

 

GISC NO. 
 
Table A1. Observed values           Expected  values        Test for independence 
GICS no yes  Total  GICS no Yes Total  GICS no yes   

15 3 5 8  15 4.4 3.6 8.0  15 0.47 0.59  

20 31 19 50  20 27.8 22.2 50.0  20 0.37 0.47  

25 14 7 21  25 11.7 9.3 21.0  25 0.47 0.58  

30 4 5 9  30 5.0 4.0 9.0  30 0.20 0.25  

35 3 9 12  35 6.7 5.3 12.0  35 2.02 2.52  

45 8 6 14  45 7.8 6.2 14.0  45 0.01 0.01  

50 1 0 1  50 0.6 0.4 1.0  50 0.36 0.44  

55 1 1 2  55 1.1 0.9 2.0  55 0.01 0.01  

Total 65 52 117  Total 65.0 52.0 117.0  Total 3.90 4.87 8.77 

 

Summarized the deviations equals 8.77 which is well below the critical value of 14.071. Thus 

the conclusion is that no significant differences can be found between the group that 

responded and the group that did not respond. Thus, no sectors overall had a different rate of 

response than expected, but does this hold when looking at the sectors individually? 

 

Table A2. Comparison of two groups.  

GICS p1 p2 p-hood var. P1 var. P2 var. p1 + var. p2 Std.dev. Z obs.  

15 0.0462 0.0962 -0.0500 0.0007 0.0017 0.0023 0.0480 -1.0417 

20 0.4769 0.3654 0.1115 0.0038 0.0045 0.0083 0.0911 1.2244 

25 0.2154 0.1346 0.0808 0.0026 0.0022 0.0048 0.0693 1.1655 

30 0.0615 0.0962 -0.0346 0.0009 0.0017 0.0026 0.0510 -0.6787 

35 0.0462 0.1731 -0.1269 0.0007 0.0028 0.0034 0.0583 -2.1771 

45 0.1231 0.1154 0.0077 0.0017 0.0020 0.0036 0.0600 0.1282 

50 0.0154 0.0000 0.0154 0.0002 0.0000 0.0002 0.0141 1.0911 

55 0.0154 0.0192 -0.0038 0.0002 0.0004 0.0006 0.0245 -0.1570 

 
                                                 
1 The critical value is found under the χ2-distrbution of the statistical tables with degrees of freedom (r-1)(k-1) = 
(8-1)(2-1) => 7.The test is done as a right -tailed tes t (because of the characteristics of the distribution) with a 
significance level of 0.05. 



The Interaction between Real Options and Financial Hedging  
-  An Empirical Study of Danish Non-Financial Companies 

______________________________________________________________ 

 22 

Appendix (cont.) 

 

The table above shows one sector (GISC no. 35) where the calculated Z-observation value is 

higher than the critical value of +/- 1.962. The conclusion is, that the group with GICS no. 35 

is more likely to respond to the questionnaire than expected.  

 

TURNOVER 
 
Table A3. Observed values        Expected  values        Test for independence 
Turnover 
(mill. DKK) no yes  Total  

Turnover 
(mill. DKK) no yes  Total  

Turnover 
(mill. DKK) no yes   

0-249 15 9 24  0-249 13.3 10.7 24.0  0-249 0.21 0.26  

250-499 12 4 16  250-499 8.9 7.1 16.0  250-499 1.09 1.36  

500-999 12 10 22  500-999 12.2 9.8 22.0  500-999 0.00 0.01  

1000-2499 11 9 20  1000-2499 11.1 8.9 20.0  1000-2499 0.00 0.00  

2500-4999 7 10 17  2500-4999 9.4 7.6 17.0  2500-4999 0.63 0.79  

5000- 8 10 18  5000- 10.0 8.0 18.0  5000- 0.0 0.50  

Total 65 52 117  Total 65 52 117.0  Total 2.34 2.92 5.25 
 

Summarized the deviations equals 5.25 which is well below the critical value of 11.07. Thus 

the conclusion is that no significant differences can be found between the group that 

responded and the group that did not respond. Thus, no sectors overall had a different rate of 

response than expected, but does this hold when looking at the sectors individually? 

 

Table A4. Comparison of two groups. 

Turnover 
(mill. DKK) p1 p2 p-hood var. P1 var. P2 var. p1 + var. p2  Std.dev Z obs.  

0-249 0.2308 0.1731 0.0577 0.0027 0.0028 0.0055 0.0742 0.7775 

250-499 0.1846 0.0769 0.1077 0.0023 0.0014 0.0037 0.0608 1.7713 

500-999 0.1846 0.1923 -0.0077 0.0023 0.0030 0.0053 0.0728 -0.1057 

1000-2499 0.1692 0.1731 -0.0038 0.0022 0.0028 0.0049 0.07 -0.0549 

2500-4999 0.1077 0.1923 -0.0846 0.0015 0.0030 0.0045 0.0671 -1.2610 

5000- 0.1231 0.1923 -0.0692 0.0017 0.0030 0.0046 0.0678 -1.0211 

 

From the above table it follows that no group has a Z-observation value higher than the 

critical value of +/- 1.96. Thus, in relation to the size of the company as measured by 

consolidated turnover there is no reason to believe that differences exist between the group 

that responded and the group that did not respond.  

                                                 
2 Because the test builds on the presupposition of normally distributed random variables the critical value is 
found under the normal distribution of the statistical tables. The test is done as a two-sided test with a 
significance level of 0.05.   


