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Abstract This paper examines foreign exchange risk hedging determinants for a
sample of 82 French non-financial firms. Starting from the observation that firms,
often, use both currency derivatives and foreign debt, we find evidence that foreign
debt can be considered as hedging tool in addition to currency derivatives. Our
results show that currency derivatives’ hedging depends from firm size, financial
distress risk, liquidity level, foreign sales and future growth opportunities. Foreign
debt level depends from firm size, debt level, foreign sales and its future growth
opportunities.

We demonstrate, further, that foreign debt and currency derivatives are quite
different hedging tools. Our results show that the level of operational hedging with
foreign debt seems to be loosely correlated with that of currency derivatives.
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1 Introduction

The theory of corporate FX! risk hedging is quiet diverse, and there are various
empirical studies that investigate about determinants of this policy. In this content,
we distinguish between “classical” studies (e.g. Nance et al., 1993) that believe that
hedging is limited to the use of financial derivatives and other more recent studies
(e.g. Eliott et al., 2003) that take into account other FX risk hedging tools such
as foreign debt. Starting with Géczy et al. (1997), these studies assume that we
must consider relation between financial hedging with derivatives and firm capital
structure to define all dimensions of FX risk hedging. This hypothesis supposes
that financial hedging depends from firm other financial policies such as the debt
structure.

We hypothesize that FX risk hedging policy has two main components; the first
is financial hedging with currency derivatives and the second one is hedging using
foreign debt. This implies that both of these hedging instruments can, eventually,
be interdependent since currency derivatives’ use influences firm’s capital structure
and so is the debt and vice versa.

There are many reasons to believe that financial hedging with derivatives is not
the only way for the firm to hedge FX risk. First, the optimal hedging theory,
by Smith and Stulz (1985), assumes that the higher firm financial distress risk is,
the more are its incentives to hedge to reduce probability of default. This implies
positive relationship between debt level and hedging. As we know that foreign
debt is part of firm’s total debt and an increase in its level raises total value of
debt, we assume that foreign debt can have an impact on firm financial hedging
with derivatives. In this same pattern, Clark and Judge (2008) demonstrate that
foreign debt use influences the relationship between firm financial distress risk
and FX risk hedging with currency derivatives. Second, foreign debt itself can be
used as a FX risk hedging tool. For a firm with sales abroad, FX risk arises when
foreign currency exchange rate goes down. This can be hedged even with currency
derivative contract (e.g. a currency forward or future contract, etc.) or with foreign
debt issuance for the same amount of the transaction. Thus, foreign debt can be used
as an operational hedging tool of FX risk other than currency derivatives. Besides,
foreign debt, as part of firm total debt, is related to derivatives. Fazillah et al. (2008)
argue that distress cost reduction due to financial hedging increases debt capacity of
the firm. As there is tax savings in the debt, firms will go, further, into debt, and this
raises financial distress probability. Consequently, they will have to increase, over,
hedging using derivatives. Moreover, Schiozer and Saito (2009) empirical findings
confirm foreign debt role in currency derivatives’ hedging. Their results demonstrate
that the decision to issue foreign debt leads to that of using currency derivatives.

Recent empirical studies on FX risk hedging determinants (e.g. Eliott et al., 2003;
Clark & Judge, 2008; Schiozer & Saito, 2009) emphasize the role of foreign debt

1 EX is an abbreviation for foreign exchange.
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as hedging instrument in addition to currency derivatives. They consider that there
is interdependence between currency derivatives’ usage and level of foreign debt
since corporate FX risk hedging includes derivatives and foreign currency funds.
We notice that results of these studies do not converge about the nature of this
relationship (whether these hedging tools are complements or substitutes) or even
confirm each one of them, possibly, determines or not the use of the other. Eliott et
al. (2003) find that foreign debt and currency derivatives act as substitutes as there
is a negative relationship between them. On the other hand, Clark and Judge (2008)
find that foreign debt constitutes a real motive for hedging with currency derivatives
since it increases total debt level, so financial distress risk that makes firm increase
FX risk hedging.

As both of these hedging tools are different in terms of employment, hedging
purpose and prevalence, > empirical studies suggest different determinants for each
one. Most of these studies refer to optimal hedging theory (by Smith & Stulz, 1985;
Nance et al., 1993) empirical study for determinants of derivatives’ hedging to test
factors that influence currency derivatives’ hedging. The factors, often used, are firm
size, financial distress risk, liquidity level, exposure to FX risk and firms’ future
growth opportunities. For firm foreign debt use, the main determinants are firm
size, debt level, profitability rate, level of exposure to FX risk and future growth
opportunities.

Our paper aims to study factors that influence decision and level of both financial
and operational FX risk hedging and to check about possible link between them.
This paper adds to FX risk hedging theory in different ways. First, it questions about
the existence of interdependence between currency derivatives and foreign debt as
hedging instruments rather than “classical” approach limited to financial hedging
with derivatives. Besides, it is the first empirical work to check for a more realistic
definition of FX risk hedging and gives findings about French firms. Also, we use a
new methodology comparing the use of one of these hedging tools in addition to the
other. Our empirical results support evidence that currency derivatives and foreign
debt hedging are two separate hedging instruments.

This paper is organized as follows: Sect. 2 discusses about factors that determine
currency derivatives and foreign debt hedging. Our dataset and methodology are
presented in Sect. 3. Empirical results are detailed in Sect. 4. We conclude in Sect. 5.

2 Aabo (2006) study examines determinants of the relative importance of foreign debt to currency
derivatives. Results demonstrate that foreign debt is, often, used as an alternative for currency
derivatives’ hedging and most firms tend to prefer foreign debt to derivatives when hedging long-
term exposure.
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2 Determinants of FX Risk Financial and Operational
Hedging

As we assumed, FX risk hedging cannot be limited to financial hedging with
currency derivatives. Recent empirical studies confirm that operational hedging
using foreign debt is an important component of corporate FX risk hedging policy.
In what follows, we explain the impact of firm financial characteristics on hedging
policy using derivatives and foreign debt.

2.1 Currency Derivatives’ Hedging Determinants

The theory of corporate risk management suggests that hedging level depends,
mainly, from firm size, financial distress risk, exposure to FX rate risk, its growth
opportunities and the level of liquidity.

2.1.1 Firm Size

According to Nance et al. (1993), large firms benefit more from scale economies
that give them opportunity to implement a hedging policy at lower costs compared
to smaller ones. Most empirical researches on FX risk hedging determinants (e.g.
Géczy et al., 1997) find a positive relationship between firm size and currency
derivatives’ use. Thus, we hypothesize that the larger is the firm, the higher is the
level of FX risk hedging with currency derivatives. We expect a positive relationship
between firm size and currency derivatives’ hedging. We choose natural logarithm
of total assets as a proxy for size of the firm.

2.1.2 Financial Distress Risk

Optimal hedging theory suggests that distress risk is positively related to hedging.
Smith and Stulz (1985) assume that higher financial distress costs give firm a reason
to hedge to reduce the variability of its future value, so lowering the probability
of bankruptcy. This implies that firms with higher financial distress risk tend to
hedge more their FX risk with derivatives. However, empirical studies’ results are
not consistent about this relationship because some studies (e.g. Davies et al., 2006;
Gonzalez et al., 2010) find no significant effect. In our study, we use two variables to
proxy for firm financial distress risk: the debt-to-total assets ratio and fixed charge
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coverage ratio.> The debt-to-total assets ratio represents leverage of the firm. Fixed
charge coverage ratio is defined as earnings before interest and taxes divided by
interest expenses and preferred dividends. This variable represents the number of
times firm’s earnings can cover its fixed charges (interests and preferred dividends).
So, the greater is the firm fixed charge coverage, the lower is the default probability
and the less are the incentives to hedge. We hypothesize, then, that the higher is the
firm debt level and/or the lower is its fixed charge coverage, the higher will be the
currency derivatives’ hedging.

2.1.3 Exports Level

Level of exports measures for firm’s international sales exposed to foreign exchange
rate variations.* Most empirical studies (such as Goldberg et al., 1998; Géczy et
al., 1997) find a positive relationship between firm’s exposure level and currency
derivatives’ hedging. It is common that firm with higher level of sales abroad tends
to hedge more its FX risk using currency derivatives to reduce variability in value
of its sales. To measure exposure level for our sample firms in the study period,> we
construct our own foreign sales ratio because exports of French companies in the
eurozone do not generate direct exchange rate risk.

For every firm and every year, we collect data about geographical segments sales,
and we compute total value of international sales out of the eurozone. We, then,
divide this value by the total net sales to obtain exports level measure. Therefore, we
assume that there is a positive relationship between firm exports level and currency
derivatives’ hedging.

2.1.4 Growth Opportunities

Myers (1977) argue that, for firms with higher growth opportunities, agency
conflicts (between shareholders and bondholders) occur when shareholders forego
future investment projects if profits could go, first, to bondholders. This situation
is defined as the underinvestment problem. Bessembinder (1991) affirms that firm
can resolve this problem and assure bondholders about fixed claims payment by
hedging. Therefore, we assume that firms with higher growth opportunities tend to
hedge more with derivatives to assure funds for future investment opportunities and

3 Fixed charge coverage ratio is as follows: earnings before interest and taxes/((interest expense on
debt + preferred dividends)/(1—tax rate)). DataStream data type WC08251.

4 The foreign sales ratio, here, is manually computed using data about international sales by
different geographical areas in DataStream (not as presented with data type WCO08731 in the same
database, which includes sales in the eurozone). It is equal to the sum of international sales out of
the eurozone divided by the total of net sales for each firm and each year of the study period.

3 The euro common currency is, officially, adopted since 1999.
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to face higher underinvestment costs. In line with these assumptions, we suppose
that there is a positive relationship between firm’s future growth opportunities and
currency derivatives’ hedging. The market-to-book ratio is used as a proxy for
growth opportunities.

2.1.5 Liquidity

Firm financial policy suggests that it should invest in more liquid assets in order to
reduce the probability of default. Nance et al. (1993) assume that firms with more
liquid assets are less likely to engage in risk management because liquidity can be
used as a substitute for hedging. In line with this assumption, we suppose that there
is a negative relationship between liquidity level and currency derivatives’ hedging.
As a proxy for firm liquidity, we use the ratio of cash to total assets. We notice that
firm cash level is defined as money and equivalents available for use in the current
operations.

2.2 Foreign Debt Use Determinants

Recent empirical studies on FX risk hedging (e.g. Eliott et al., 2003; Schiozer &
Saito, 2009) emphasize the role of foreign debt, in addition to currency derivatives,
in hedging. In what follows, we analyse firm characteristics that can explain firm
foreign debt use for hedging.

2.2.1 Firm Size

It is supposed to have a positive relation with the probability and level of foreign debt
use. In fact, firms must benefit from economies of scale to have access to foreign
loan markets since foreign debt issue can be an expensive hedging method for
smaller ones. We assume, then, that there is a positive relation between firm size and
foreign debt use. We notice that Eliott et al. (2003) and Aabo (2006) find a positive
relationship between firm size and foreign debt. These findings are consisting with
the assumption of scale economies’ role in hedging using foreign debt. We chose
natural logarithm of total assets as a proxy for firm size.

2.2.2 Debt Level

There is a specific relationship between firm debt level and foreign debt. First, firms
with higher level of debt (so higher financial distress risk) can hedge FX risk with
foreign debt to reduce bankruptcy costs, as it has the same role as derivatives in
hedging. Moreover, foreign debt is a component of firm’s total debt, and firms
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with higher level of debt are more likely to use foreign debt than firms with lower
level as they, probably, have relatively higher level of foreign currency debt. Most
empirical studies find a positive relationship between firm’s debt level and foreign
debt use; Aabo (2006) finds that foreign debt is positively related to firm debt ratio.
In addition, Eliott et al. (2003) find a positive relationship between firm’s debt ratio
and level of foreign debt. We suppose that there is a positive relationship between
firm debt level and foreign debt use. As a proxy for debt level, we use the debt-to-
total assets ratio.

2.2.3 Profitability

There are two possible effects of firm profitability on its foreign debt use. The first
is that highly profitable firms have better and easier access to foreign loan markets.
In this case, there is a positive effect of profitability rate on foreign debt issue. The
second hypothesis, as detailed by the pecking order theory (by Myers & Majluf,
1984 9), is that firm tends to use internally generated resources (e.g. profits) rather
than costly external financing. In line with Myers and Majluf (1984) assumption,
we suppose that there is a negative relationship between firm’s ability to generate
internal resources and foreign debt use. We choose the return-on-assets ratio as a
proxy for firm profitability level.

2.2.4 Exposure to FX Risk

This variable is the main factor that can explain firms going on foreign indebtedness.
The level of international sales to total sales is as follows: firm yearly international
sales out of the eurozone divided by total net sales (the same method as for exports
level measure in the previous subsection). This ratio represents better firm exposure
to FX risk because it sizes up level of its activity running this risk. Most empirical
studies find a positive effect of foreign sales level on the decision (Gelos, 2003;
Keloharju & Niskanen, 2001; Nguyen & Faff, 2006) and on the level of foreign
debt (Eliott et al., 2003; Gonzalez et al., 2010). Therefore, we assume that there is a
positive relationship between exposure to FX risk and foreign debt use. As a proxy
for exposure level, we choose the foreign sales ratio as described above.

2.2.5 Growth Opportunities

Optimal hedging theory (as by Smith & Stulz, 1985) affirms that firms go on
hedging to reduce variability of future cash flows or revenues. This assumption

6Myers, S., Majluf, N., 1984. “Corporate financing and investment decisions when firms have
information that investors do not have”. Journal of Financial Economics. 13 (2), 187-222
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highlights firm derivatives’ role in reducing volatility of future revenues to, finally,
pay lower taxes and/or reduce default payment probability. This hypothesis concerns
firm financial hedging with derivatives in relation with its growth opportunities and
cannot be, necessarily, true for other hedging ways such as foreign debt use. In fact,
foreign debt is defined as an external funding and possibly a hedging instrument.
Myers and Majluf (1984) argue that firm with greater growth opportunities, so with
future investment projects’ cash flows, gives priority to internally generated funds
over debt because of uncertain future investments’ performance and the relative
expensive cost of external financing. Thus, we assume that there is a negative
relationship between firm’s future growth opportunities and its foreign debt use.
We choose the market-to-book ratio as a measure for future growth opportunities.

2.2.6 Information Asymmetries

It is supposed that firms with foreign business face less information asymmetries
if it has more foreign investors or shareholders compared to the other ones. Kedia
and Mozumdar (2003) demonstrate that firms with greater operations abroad (e.g.
with foreign subsidiaries) benefit from less informational disadvantage and obtain
more foreign financing. In fact, the existence of information asymmetries makes
more difficult for the firm to have access to foreign currency debt. We argue that
firms with more foreign investors (more capital foreign investments) have less of
this asymmetry, so they hedge more using foreign debt. We choose the foreign
holdings ratio as a proxy for lower information asymmetries. This ratio represents
the percentage of firm shares held by foreign investors to total shares. We suppose,
then, that there is a positive relationship between foreign holdings ratio and foreign
debt use.

3 Dataset and Methodology

3.1 Dataset

Our study focuses on analysing the determinants of FX risk hedging with derivatives
as well as foreign debt for French non-financial firms. Data about currency
derivatives’ contracts and foreign debt (out of currency derivatives’ hedging) are
hand collected from firms’ published annual reports. The rest of our data, concerning
firms’ financial characteristics, are collected from both DataStream and Thomson
One Banker databases. We choose French firms listed in the SBF 120 with complete
data during the study period (2004-2012). We exclude financial firms from the first
sample because of the different nature of their business activities and their eventual
use of derivatives for speculative purpose. The final sample consists of 82 French
non-financial firms with a set of 568 firms’ year observations.
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3.2 Methodology

Our aim is, first, to check which factors have an influence on FX risk hedging using
currency derivatives and foreign debt, separately. Then, we try to test whether these
hedging instruments are interdependent.

To estimate determinants of currency derivatives’ hedging, we implement the
following model:

FCDeriv; ; = ap + «1Size; ; + aaDebtTA; ; + a3FixCh; ; + asFSales; ; 0
+asMTBYV, ; + asCashTA; ; + ¢ ;

where FCDeriv; represents firm currency derivatives’ hedging (probability or level).
Size; is the size of firm ; calculated by the natural logarithm of total assets. DebtTA;
is the ratio of total debt to total assets. FixCh; is the fixed charge coverage ratio (as
explained in footnote 2). FSales; is the foreign sales ratio. MTBYV; is the market-to-
book ratio. CashTA; represents firm’s cash level divided by total assets.

To estimate determinants of foreign debt hedging, we implement the following
model:

FDebt; , = Bo + B1Size;; + B2DebtTA; ; + B3ROA; ; + B4FSales; 2
+BsMTBV; ; + BeForHol; ; + &; ;

where FDebt; represents firm foreign debt hedging (probability or level). Size; is the
size of firm ; calculated by the natural logarithm of total assets. DebtTA; is the ratio
of total debt to total assets. ROA; is the return-on-assets ratio. FSales; is the foreign
sales ratio. MTBYV; is the market-to-book ratio.ForHol; is firm percentage of shares
held by foreign investors.

To test whether there is interdependence between currency derivatives and
foreign debt hedging, we run a two-stage regression estimation model.

The following equations detail this regression method:

FCDeriv; ; = Ao + A1Size; ; + A2DebtTA; ; 4+ A3FixCh; ; + A4FSales; ;

A (3)
+AsMTBV; ; + A¢CashTA; ; + A7FDebt; ; + wi

where FCDeriv; represents firm currency derivatives’ hedging level measured by
A

nominal value of currency derivatives to total sales. FDebt; is the forecasted value

foreign debt level estimated by eq. (2).

FDebt; ;, = 6y + 61Size; ; + 6,DebtTA; ; + 63RO0A; ; 4 64FSales; ; + 6sMTBV; ;

N
+60¢ForHol; ; 4+ 6;FCDeriv; ; + v; ;
“4)



12 G. Nouajaa and J.-L. Viviani

where FDebt; represents firm foreign debt hedging level measured by value of

foreign debt to total assets. FC]Serivi is the forecasted value currency derivatives’
level estimated by eq. (1).

Our empirical analysis for determinants of FX risk hedging consists, first, of
studying determinants of probability of using only currency derivatives and that
of using currency derivatives combined with foreign debt. For this, we implement
a multinominal logit model whose dependent variable is equal to O if firm does
not use currency derivatives, 1 if it uses only currency derivatives and 2 if it
uses currency derivatives combined with foreign debt. We do the same method for
estimation of determinants of foreign debt use probability. The multinominal logit
model dependent variable is equal to 0 if firm does not use foreign debt, 1 if it uses
only foreign debt and 2 if it uses foreign debt combined with currency derivatives.
Second, we study determinants of FX risk hedging level using currency derivatives
and foreign debt, separately. For this, we use three different empirical models:
tobit, OLS (ordinary least square) and GLS (generalized least square) models. The
last step of our empirical analysis will be to test whether there is interdependence
between currency derivatives and foreign debt hedging methods.

4 Empirical Results

4.1 Univariate Analysis

Descriptive statistics for determinants of currency derivatives and foreign debt are
presented in Table 1. We notice that firms of our sample have an average size of
8.865. This indicates that most of our sample firms are quiet large. The debt level
represents, on average, 24.8% of our sample firms’ total assets, and fixed charge
coverage ratio mean and median values are equal to 22.94 and 6.01, respectively.
These statistics show the low level of financial distress risk among French exporting
firms. Liquidity level measured by the ratio of cash to total assets has a mean value
of 6.2% and that of return-on-assets is equal to 5.06. This result shows, strangely,
low liquidity level among our sample firms despite the high level of profitability.
This can be interpreted by important level of fixed costs for our sample firms.

We notice, further, that exports level mean and median values are relatively
high. On average, 41.3% of French firms’ total sales are out of the eurozone. The
percentage of shares held by foreign investors has a mean value of 6.6%. This low
level of foreign capital investments could reflect high information asymmetries and,
probably, a more restricted access to foreign loan markets. The average value of the
market-to-book ratio is equal to 2.24, and median value is equal to 1.81. This result
indicates the high level of future growth opportunities for our sample firms.

Table 2 reports Student test mean comparison results for determinants of
currency derivatives’ hedging. Results show that firms that use currency derivatives
have, on average, higher level of exports (out of the eurozone). This finding
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Table 1 Descriptive statistics

N Mean Median Minimum Maximum SD

Firm size 569 8.865 | 8.877 5.239 12.415 1.527
Debit to total assets 569 0.248 0.232 0 0.613 0.129
Fixed charge ratio 569 22949 6.014 —33.125 1562.5 105.89

Cash to total assets 569 0.062 0.05 0.002 0.383 0.05

Return on assets 569 5.065 | 4.806 —16.343 49.251 5.211
Foreign holdings 569 0.066 |0 0 0.75 0.107
Foreign sales ratio 569 0.413 10.397 0 1 0.193
Market to book value | 568 2.244 | 1.815 0.22 43.39 2.339

This table reports summary descriptive statistics of currency derivatives and foreign debt
explanatory variables. Currency derivatives’ explanatory variables are firm size, which is a natural
logarithm of total assets; ratio of debt to total assets; fixed charge ratio, which is the ratio of
earnings before interest and taxes by interests on debt and firm preferred dividends multiplied
by (1—tax rate); cash to total assets, which is firm cash and equivalents divided by total assets;
foreign sales ratio, which is international sales divided by total sales; and market to book value,
which is the ratio of firm market to book value. The sample consists of 82 French non-financial
firms for the period 2004-2012

N represents the number of observations. SD is the standard deviation

highlights the importance of exposure to FX risk in currency derivatives’ hedging
decision. Results of the same table show, also, that firms that use currency
derivatives in combination with foreign debt are larger and have higher level of
debt. This result shows the important role of scale of economies (measured by firm
size) and financial distress risk in the choice of a FX risk hedging policy including
both currency derivatives and foreign debt.

Results of Student test mean comparison for determinants of foreign debt
hedging are presented in Table 3. Results of this test show that firms that use foreign
debt, compared to other firms that do not use it, are more indebted and have lower
level of future growth opportunities. Our results indicate that firms with more debt
tend to hedge using foreign debt and/or those with higher average level of growth
opportunities tend to not use foreign debt.

Results of the same table indicate that firms that use foreign debt in combination
with currency derivatives are on average larger and lower indebted and have higher
exports than those that use only foreign debt. This finding indicates the importance
of economies of scales and lower level of debt charges in the choice of both foreign
debt and currency derivatives to hedge FX risk. The higher mean value of exports
for firms’ hedging with both of these tools emphasizes the relative importance of
currency derivatives (compared to foreign debt) to hedge higher exposure level. We
notice, also, that firms that use both foreign debt and currency derivatives have
higher growth opportunities compared to firms that use only foreign debt. This
reflects the important role of firm’s future growth opportunities in the choice of
currency derivatives in combination with foreign debt.
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4.2 Multivariate Analysis
4.2.1 FX Risk Hedging Probability

Table 4 reports empirical results for determinants of currency derivatives’ hedging
probability using multinominal logit model. Results show that firm size has a
significant positive impact on probability of hedging using currency derivatives
and that of using both currency derivatives and foreign debt. This result is in line
with Nance et al. (1993) empirical results of scale of economies’ positive effect
on probability of hedging using derivatives. French larger firms benefit from scale
of economies to implement a FX risk hedging using either currency derivatives or
both of currency derivatives and foreign debt. Results of the same table show that
financial distress risk has a negative significant effect on probability of hedging
with currency derivatives and foreign debt compared to that with only currency
derivatives (column 1 in the middle of Table 4). The sign of debt-to-total assets
ratio coefficient is not in accordance with optimal hedging theory assumption of
positive effect of distress risk on hedging. Therefore, we suppose that there is non-
linearity in the distribution of the debt ratio, and we introduce squared value of
the debt-to-total assets ratio as an explanatory variable in our model. Results of this
new regression are presented in column II of Table 4. We notice that the more firm is
indebted, the higher is the probability of use of foreign debt in addition to currency
derivatives to hedge. It is obvious that French firms with higher financial distress risk
use more foreign debt in order to attenuate default risk. Results of Table 4 show, also,
that exports level has a significant positive impact on currency derivatives’ hedging
probability. This result is consistent with most empirical studies’ results (e.g. Géczy
etal., 1997; Davies et al., 2006) about positive relationship between exposure to FX
risk and the use of currency derivatives.

Results about determinants of foreign debt use probability are reported in Table
5. Our results show that firm size has a significant positive effect on probability
of hedging with foreign debt in combination with currency derivatives compared
to hedging with foreign debt only. This finding confirms the importance of scale
of economies in hedging with both of these instruments compared to only foreign
debt use. Besides, we find that firm debt level has a significant positive effect on the
probability of foreign debt use (columns I and II in the left of Table 5). This result
is in accordance with our assumptions of positive relationship between financial
distress risk and hedging with foreign debt. We find, further, that debt level has a
negative impact on probability of hedging with foreign debt and currency derivatives
compared to that of foreign debt use only. As we have supposed for determinants of
currency derivatives’ hedging (non-linearity in the distribution of the debt ratio), we
introduce squared value of the debt-to-total assets ratio as an explanatory variable in
the model. Results for this variable (column II in the middle of Table 5) show that
probability of hedging with both foreign debt and derivatives is positively related to
firm debt level. Our result show that the more firm is indebted, the higher will be the
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probability of use of both of these hedging tools but financial distress risk mitigates
the impact.

Results of the same table show that return-on-assets ratio has a significant
negative effect on probability of hedging with foreign debt and currency derivatives
compared to that of foreign debt use only. Firms with higher level of profitability
give up currency derivatives and foreign debt hedging as they have more funds
to face exposure to FX risk. We find, also, that firm’s capital foreign holdings
have a significant positive effect on probability of hedging with foreign debt and
currency derivatives compared to that of foreign debt. This supposes that foreign
investors prefer a combined hedging policy rather than hedging with foreign debt
only. This result is in contradiction with our hypothesis of negative relationship
between information asymmetries (represented by lower value of capital foreign
investors) and foreign debt use. Exports level has a significant positive effect on
probability of hedging with foreign debt and currency derivatives’ use. This is in
line with our assumptions and with results of most empirical research studies on
determinants on foreign debt use (e.g. Eliott et al., 2003) and on currency derivatives
hedging (e.g. Géczy et al., 1997; Davies et al., 2006). We notice, also, that exports
level ratio coefficients are positive and almost significant for probability of foreign
debt use only. Firm future growth opportunities measured by the market-to-book
ratio have significant negative impact on probability of hedging with foreign debt.
This is in line with pecking order theory (by Myers & Majluf, 1984) hypothesis.
It is obvious, here, that firms with higher future growth opportunities prefer to
use internally generated funds rather than external costly financing. Moreover,
our results show that firm growth opportunities have significant positive effect on
hedging with foreign debt and currency derivatives compared to that of foreign debt
use only. This is in accordance with Nance et al. (1993) empirical results of positive
relationship between firm growth opportunities and use of derivatives.

4.2.2 FX Risk Hedging Level

Results for determinants of currency derivatives’ hedging level (with tobit, 7 OLS
and GLS models) are presented in Table 6. Results show that firm size is positively
related to the level of currency derivatives’ hedging. An increase in firm size by 1%
leads to an increase in currency derivatives’ level by 0.094%. This result is in line
with Nance et al. (1993) finding about economies of scale role in hedging using
derivatives. Larger firms, as they benefit from scale economies, can more hedge
using currency derivatives at lower cost compared to smaller ones.

We notice that debt-to-total assets ratio coefficient sign is not consistent with
optimal hedging theory assumption about financial distress risk impact on hedging.
We explain this by non-linear distribution of debt-to-total assets ratio. To resolve
this, we add squared value of debt ratio as an explanatory variable in our empirical

7 The tobit model is left censored (censored at zero).
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models. Results show negative effect of debt-to-total assets ratio and positive effect
of squared value of the same ratio. We can conclude that the more the firm is
indebted, the lower will be the level of currency derivatives’ hedging and financial
distress risk attenuates this effect.

Surprisingly, firm cash level has significant positive effect on currency deriva-
tives’ level. An increase of firm cash level by 1% raises currency derivatives’
hedging level by 0.766%. Our result is not in line with Nance et al. (1993) assump-
tion about negative relationship between liquidity level and derivatives’ use. This
can be interpreted by the fact that French firms with more liquid assets profit from
the situation to increase their currency derivatives’ level as the liquidity expended
can be recovered, afterwards, from additional derivatives purchased at their maturity
dates. Exports level has significant positive effect on currency derivatives’ hedging
level. A 1% increase in international sales raises currency derivatives’ hedging
by 0.354%. This is in line with most empirical studies’ (e.g. Davies et al., 20006)
findings about positive relationship between exports and hedging. In fact, foreign
sales increase raises FX risk transactions exposure, thus making firms increase their
currency derivatives’ hedging level. Moreover, we find that firm’s future growth
opportunities have significant positive impact on currency derivatives’ hedging
level. An increase of 1% in the market to book value of the firm leads to an
increase of 0.008% on currency derivatives’ level. Our result is in the same line
with Bessembinder (1991) assumptions and with Nance et al. (1993) finding about
positive relationship between growth opportunities and derivatives’ use.

Table 7 reports empirical results for determinants of foreign debt level (using
tobit, 8 OLS and GLS models). Results show that firm size has significant positive
effect on level of foreign debt. This is in the same line with most empirical studies in
the subject (e.g. Kedia & Mozumdar, 2003; Eliott et al., 2003). Economies of scale
allow French firms to have easier access to foreign capital markets and at lower
costs compared to smaller ones. Debt-to-total assets ratio coefficient is positive
and that of its squared value is negative. This finding indicates that the more the
firm is indebted, the higher foreign debt level will be and financial distress risk
mitigates this effect. We notice, here, that positive effect of firm debt level on foreign
debt is in accordance to our assumptions and to Clark and Judge (2008) finding of
positive link between financial distress risk and foreign indebtedness. Exports level
has significant positive effect on foreign debt level. An increase of foreign sales
ratio by 1% leads to an increase of 0.125% in foreign debt level. Our result confirms
the assumption that foreign debt is, often, used for hedging purpose. It is, also, in
accordance with most empirical studies on foreign debt determinants (e.g. Eliott et
al., 2003). Three out of six of the market-to-book ratio coefficients are significant.
This result is in the same line with Myers and Majluf (1984) assumption of negative
relationship between firm’s future growth opportunities and external financing. Our
result confirms that French firms with higher growth opportunities prefer to finance

8 The tobit model is left censored (censored at zero).
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their activities at lower costs by internally generated resources rather than the use of
foreign debt.

4.2.3 Currency Derivatives and Foreign Debt
Interdependence

Our empirical results, so far, confirm the assumption of foreign debt use as a
hedging instrument in addition to currency derivatives. We demonstrate that firm
exports level has significant positive effect on probability and level of foreign debt
use. In what next, we try to check for possible interdependence between currency
derivatives and foreign debt hedging levels. For this, we run a two-stage regression
procedure as detailed in Sect. 3. Results for this empirical regression method are
presented in Table 8. We notice, first, that firm size has significant positive effect
on currency derivatives and foreign debt levels. This confirms what we have,
previously, found for determinants of currency derivatives’ hedging and foreign
debt in Tables 6 and 7, respectively. Larger firms benefit from scale of economies
to increase level of currency derivatives’ hedging and that of foreign debt. Results
of Table 8 show, also, that firm foreign debt is positively related to total debt level
and to foreign sales. Our finding about positive impact on total debt confirms Clark
and Judge (2008) result of positive effect of financial distress risk on hedging using
foreign debt. In addition, the positive relationship between exports level and that of
foreign debt is in accordance with our result in Table 6 and confirms, once more, the
use of foreign debt as an instrument for FX risk hedging.

Results of Table 8 show, further, that foreign debt level has no significant effect
on that of currency derivatives. Similarly, currency derivatives have no significant
effect on foreign debt level. Although non-significant, both of the predicted
explanatory variable coefficients are negative and their p-values are not so far from
10% limit. Our result is interpreted by the fact that each one of these hedging tools is
independent from the other. It is obvious, so far, that currency derivatives and foreign
debt are different in terms of the access to costs and maturity. In this same line of
reasoning, Géczy et al. (1997) find that transactions abroad (imports and exports)
have positive effect on the choice of currency forwards rather than swap contracts.
We can deduce that exposure to FX risk in the short term is different from that for
long term. Corporate short-term FX risk can be hedged by currency derivatives, and
long-term FX risk (concerning foreign investments and assets) can be hedged by
currency swaps and/or foreign debt.

5 Conclusion

Our paper presents a new empirical approach in the study of determinants of FX risk
hedging policy for French non-financial firms. We follow recent empirical studies’



G. Nouajaa and J.-L. Viviani

24

SUONEAIRS]O JO JqUINU dY) SJudsaIdor A/ “[OPOW dY) WOy paureqo parenbs-y oy sjussardar -y

2102—-700¢ potrad oy} 10J SWIY [BIOUBUY-UOU YOUL] 78 JO SISISU0D

orduues oy [, ‘[opowt STTST JO UOISSAITI 9F8IS-1SIY WIOIJ SIATBALIOP AOULIND JO dN[eA PAJRWNS? o) aIe (P)oIpaid) soAneALIOp AoUa1Iny) "anfeA J0ooq 0} joyIew
WY JO o1er ay) SI Yorym ‘OnjeA Jooq 0} JoyIew pue (so[es [e)0} £q PIPIAIP SI[ES [RUONBUISIUL ST YOIy ‘OTjel Safes USIaIo] ¢s101soAul uSiaio) £q proy soreys
Jo a8ejuoorad wuy st yoIym ‘sSurpjoy uS1aIo] Onjel $J9SSe-Uo-UINjal S)asse [e10) 0} 1qap JO OIjel ($JIsse [2)0) JO WIILIeSo[ [eInjeu & SI YOIYM ‘9ZIS ULl QIe
so[qerrea juapuadapuy "onjeA s}asse [103 03 1qop uSIaI0] Jo onel oy} Aq pAjuasald st a[qerrea Juapuadap Y], “SIUBUNILINAP [9AI] 1Gop USIAI0] SUIOU0D uonenba
PUO029s AU, ‘[opol SIS JO UOISSaISar 95e)s-1s1y woij 1gop uSIaI0) JO anJeA PAJBWISA A} ST YoIym ‘(pajorpaid) 1qop uS1o1o] pue ‘onfeA J0ooq 03 JoIew ULy
JO oneI ay) SI YoIyM ‘anfeA J00q 0] JO)IBUI {SI[eS [e10) AQ POPIAIP SI[BS [BUOTIBUIAIUIL ST YOIYM ‘OljRl SIes USI10J $s)asse [810) Aq PAPIAIP SJUQ[eAINDS pue yseo
Wiy ST YoIyM ‘s)asse [ejo0) 03 ysed :(ajer xe}—[) Aq pardninw SpuoprAlp pairojord uuy pue jqop Uo $)SAIUI £q SOXe) PUB JSIUI 210Joq sSuTuIed Jo oner
Y} SI YoIyMm ‘orjel 95Ieyd PAXY (S)OSSe [e10) 0] 1O JO ONRI (SJASSE [£10) JO WIILILSO] [eINjeU B ST YOIYM ‘9ZIS WLIY oIk SI[qeLIBA Juopuadopu] 'sd[es [810) 0)
SOAT)BALIOP AOUQIIND JO ON[BA [BUTWOU JO ONjel oY) Aq pojuasaidar st ojqerrea juopuadop oy} a10ym JUISpay ,SOAIIBALIOP AJUSIIND SUIOUOD uorenba 1siy oy,

89¢ 89¢ N

€100 VN o

0000 000°0 A <qoid

9L'€TI 87°0¢ (L) 7o Prem

(861°0) 180°0— F (porpaid) seAnjeantop Aouarmn))

(981°0) 9656~ F (pa1o1paxd) 1qap uS1a104

(€89°0) £000°0— - (€6°0) 6000°0— + ONEI §00Qq-0)-1)Ie]A

(000°0) 921°0 + (€11°0) 8LT'T + onel soes ug1aI0

(##9°0) 110°0 + Surpjoy usa104

(658°0) 80000°0 — $)OSSE U0 WINOY

(€SL°0) 181°0 - S)OSSE [£10) 0 YseD)

(12$°0) 80000°0— - OneI 9FIeYD PIXI]

(000°0) T11°0 + (S0€°0) 800°1 + s19s8E [€303 01 3G9(0

(¥10°0) 110°0 + (L00'0) 821°0 + 9ZIS W]
(enfeA-d) JUaIOYJo0)) ug1s pojoadxyg (enfeA-d) JuaIdyjo0) ug1s pojoadxyg
SJUBUTULIA)P [9AJ] }GOP USIIO] SJUBUTULI)AP SUISPSY SOATIBALISP AOURLIND)

1qop USIAI0] PUB SOANBALIOP AOUALIND U3am)dq 20uapuadop 10§ S)[NSAI SOJLWI)SA [9powW SIST 8 L



Foreign Exchange Risk Hedging Policy: Evidence from France 25

definition of firm hedging policy, which combines currency derivatives and foreign
debt use.

The empirical analyses consist of studying FX risk hedging determinants and
testing for eventual interdependence between currency derivatives and foreign debt
hedging for French non-financial firms. The main assumption is that firm hedging
policy is composed of financial hedging with currency derivatives and hedging using
foreign debt. Empirical results show that currency derivatives’ hedging and foreign
debt use are positively related to firm size and exports level. This finding indicates
the importance, of both, of scale of economies and transactions exposure in firm
FX risk hedging policy. Our results show, also, that financial hedging with currency
derivatives depends from financial distress risk, liquidity level and future growth
opportunities. The more the firm is indebted, the lower is hedging with currency
derivatives as more debt generates higher financial costs. The higher liquidity level
and/or growth opportunities is/are, the more important is currency derivatives’ level.

We find, also, that foreign debt level is positively related to level of debt
and negatively related to firm’s future growth opportunities. In fact, financial
distress risk makes firms hedge FX risk with foreign debt and firms with higher
growth opportunities prefer to use internally generated funds, rather than foreign
indebtedness. Our results show, further, that French firms’ operational (with foreign
debt) and financial (with currency derivatives) hedging are two weakly related
hedging tools.
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