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a  b  s  t  r  a  c  t

Previous  studies  find  a  monotonic  positive  relationship  between  a
firm’s  internationalization  and  its foreign  exchange  hedging.  We
argue  that  high  levels  of  internationalization  can  reduce  the  need
for  foreign  exchange  hedging  through  diversification  (e.g.  sales  to
several  markets)  and  operational  hedging  (matching  of  cash  flows
and  operational  flexibility).  We  employ  multivariate  regression
analysis  and  find  an  inverse  U-shape  relationship  (“humpback”)  for
large  listed  non-financial  German  firms.  Foreign  exchange  hedging
activity  peaks  when  half  of  sales  (or  long-term  assets)  is  outside
Europe. We  do  not  find  support  that  diversification  or production
facilities abroad  drive  our  results.  Our  paper  is  the  first  empiri-
cal paper  to  document  an  inverse  U-shape  relationship  between
internationalization  and  foreign  exchange  hedging.
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1. Introduction

Empirical studies identify a monotonic positive relationship between a firm’s degree of
internationalization2 (often measured by a foreign sales ratio) and its use of foreign exchange deriva-
tives (Allayannis and Ofek, 2001; Brown et al., 2003; Guay and Kothari, 2003). This positive relationship
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2 The terms internationalization and multinationality is often used interchangeably. Dunning (1973) defines a multinational

firm  as a firm that has production facilities in more than one country. We use the more broad term internationalization. Vahnle
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makes intuitive sense since the direct foreign exchange exposure increases when a firm increases its
sales to markets that use a different currency than the currency in the firm’s home market (e.g. Choi
and Prasad, 1995; Bodnar and Wong, 2003). However, at the same time it makes intuitive sense that for
certain (high) levels of internationalization, the need for foreign exchange hedging may  decrease due
to diversification and operational hedging (matching of cash flows and operational flexibility). This
facilitates the potential existence of an inverse U-shape relationship between internationalization and
foreign exchange hedging. We  empirically test such an existence and the underlying reasons.

Specifically, we investigate the relationship between internationalization and foreign exchange
hedging for large German non-financial firms. German firms are especially relevant in this context
because (1) Germany is the largest economy in Europe and (2) Germany is an open economy with
total exports on par with the U.S. The size of the economy makes our findings economically relevant
and the openness of the economy provides a relevant setting for the detection of a potential inverse
U-shape relationship. New accounting standards provide us with geographical segment information
in the annual reports. We  use this information to go beyond a simple export ratio which would not
make much sense in a German context due to the use of the Euro by many of Germany’s major trading
partners (e.g. France, Netherlands, and Italy). We  measure internationalization by foreign sales outside
Europe (and alternatively by foreign long-term assets outside Europe) and find strong support for an
inverse U-shape relationship. In practical terms our findings indicate that large German non-financial
firms increase their foreign exchange hedging up to the point where they have approximately half of
their sales (or long-term assets) outside Europe. From that point on they tend to decrease their foreign
exchange hedging. The inverse U-shape relationship is especially important for large firms and is eco-
nomically significant. Thus, the median (largest) firm in term of size goes from a hedge ratio measured
as the notional amount of foreign exchange derivatives divided by total sales of 1% (11%) when the
firm has no sales outside Europe to 4% (33%) when the firm has half of its sales outside Europe and
then again to 2% (15%) when the firm has all its sales outside Europe. Our findings are novel and con-
tribute to the understanding of the relationship between risk management and internationalization
at the firm-specific level. To the best of our knowledge, we are the first to show an inverse U-shape
relationship between the extent of foreign exchange derivatives usage and internationalization.

Our study is related to Hutson and Laing (2014) who  find an inverse relationship between the
usage/non-usage of foreign exchange derivatives and foreign subsidiaries (number and location) in a
sample of US non-financial firms. Our study distinguishes itself from Hutson and Laing in two  impor-
tant aspects. First, Hutson and Laing use a foreign exchange derivatives usage dummy. This is a crude
measure that does not distinguish between e.g. a firm that has entered a single forward contract to
offset a specific transaction exposure and a firm that uses foreign exchange derivatives extensively
as part of a broader enterprise risk management program. We  use a continuous variable to measure
the extent of foreign exchange derivative usage. Second, Hutson and Laing investigate the inverse U-
shape relationship between foreign exchange derivatives usage and internationalization only in terms
of foreign subsidiaries3 (foreign sales is a control variable). The number and distribution of foreign
subsidiaries are relevant aspects of internationalization but give a partial picture of internationaliza-
tion and they fail to distinguish between (1) small sales subsidiaries and large production subsidiaries
and in this line of reasoning (2) subsidiaries that generate/constitute a minor versus a major part of
total sales and long-term assets. We  use foreign sales and foreign long-term assets ratios to measure
firm-specific internationalization.

At least two arguments exist why an inverse U-shape relationship could exist. First, a firm that
is international and sells its products to several markets may  reduce foreign exchange risk through
diversification following well-established theory (e.g. Markowitz, 1959; Sharpe, 1964; Agmon and
Lessard, 1977). Second, a firm may  reduce foreign exchange risk through operational hedging. This

and Ivarsson (2014) distinguish between (1) firms that are in a state of internationalization with limited geographical spread
and/or coordination and (2) firms that have passed this stage and have become “globalized” with wide geographical spread and
coordination of activities. Again, we use the term internationalization and encompass both “internationalized” and “globalized”
firms.

3 Hutson and Laing (2014) use three different measures related to foreign subsidiaries: the number of regions in which the
firms  has subsidiaries; the number of countries in which the firms has subsidiaries; and the number of foreign subsidiaries.
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