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a b s t r a c t

This paper analyzes why gold mining firms use options instead of linear strategies to

hedge their gold price risk. Consistent with financial constraints based theories, the

largest and least financially constrained firms are the most likely to hedge with

insurance strategies (put options), while more constrained firms finance the purchase of

puts by selling calls (collars). The most financially constrained firms use strategies that

involve selling calls. Firms with large investment programs are also more likely to use

insurance rather than linear strategies. Firms’ hedging instrument choices are also

correlated with current market conditions, suggesting that managers’ market views

partially drive hedging instrument choices.

& 2009 Elsevier B.V. All rights reserved.

1. Introduction

Options positions are an important part of the risk
management strategies of many firms. For example,
Bodnar, Hayt, and Marston (1998) report that among
derivatives users 68% of firms use options. However, our
understanding as to why and how non-financial firms use

options rather than linear strategies (e.g., forwards) is
limited. Hedging instrument choice is clearly an impor-
tant question for any firm that hedges, and understanding
how firms hedge can provide indirect evidence as to why
firms hedge. To shed light on this area, this paper
comprehensively evaluates options strategies in the North
American gold mining industry.

Several theoretical models predict when firms should
use options to hedge their risk exposures. For example,
Froot, Scharfstein, and Stein (1993) show that if a firm is
financially constrained and if its future capital expendi-
tures are a nonlinear function of some risk exposure, then
options can be necessary to achieve the value-maximizing
hedge. Adam (2002) extends the Froot, Scharfstein, and
Stein (1993) model to an inter-temporal setting and shows
that financially less constrained firms buy options, while
financially more constrained firms sell options. Adler and
Detemple (1988) show that borrowing and short-selling
constraints can cause exposures to be nonlinear and hence
create a demand for options.

In addition to these financial constraints-based theories,
a few authors have examined the impact of non-hedgeable
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risks and real options on the demand for options. Adler and
Detemple (1988) and Moschini and Lapan (1995) show that
the optimal hedging portfolio contains options if hedgeable
and non-hedgeable risks are correlated. Brown and Toft
(2002) show that this result can hold even if hedgeable and
non-hedgeable risks are uncorrelated. Finally, in Moschini
and Lapan (1992) the optimal hedging strategy requires
nonlinear instruments, i.e., options, if a risk-averse firm can
choose certain production parameters after product prices
are observed. Common to all these theories is the general
insight that if the exposure is nonlinear then the optimal
hedging strategy is also nonlinear.

To test the empirical relevance of these theories,
I examine the use of options strategies in the North
American gold mining industry over a 10-year horizon,
between 1989 and 1999. The gold mining industry
represents an excellent laboratory for studying hedging
instrument choices because gold mining firms share a
relatively simple risk exposure (the future price of gold),
while employing a range of different hedging strategies.1

Therefore, differences in hedging strategies are more
likely the result of differences in certain firm-specific
characteristics rather than differences in exposures.
Furthermore, to my knowledge no other industry reveals
similarly detailed information about its derivatives port-
folios that would allow a detailed study of hedging
instrument choice.

I find that firms with relatively high investment
expenditures are more likely and more extensive users
of insurance (put options) instead of linear strategies. This
result is consistent with the Froot, Scharfstein, and Stein
(1993) model, in which financially constrained firms
hedge to match their cash inflows with their cash
outflows, i.e., capital expenditures. If capital expenditures
are sufficiently large and a nonlinear function of the future
gold price, then an options strategy involving puts would
provide a better hedge than a linear strategy.

Furthermore, I find that the largest and least financially
constrained firms are the most likely to hedge their price
risk by buying puts, while more financially constrained
firms finance the purchase of puts by selling calls, and
thus hedge with collar strategies. The most financially
constrained firms use strategies that involve selling calls
(without purchasing puts). These results are consistent
with the Adam (2002) extension of the Froot, Scharfstein,
and Stein model, which predicts that the least financially
constrained firms buy options while the most financially
constrained firms sell options. Overall, the use of options
strategies in the gold mining industry is consistent with
the hypothesis that financial constraints are an important
determinant for corporate derivatives usage.

I find no evidence that the uncertainty of the exposure
(the presence of production risks) motivates firms to use
options strategies. However, I find that firms’ hedging
instrument choices are correlated with current market
conditions. When gold prices decline, firms shift away

from hedging with forwards and buy put options instead.
When gold prices increase, firms tend to sell more calls. In
the presence of a requirement to hedge, which is
independent of a manager’s market view, these results
could arise from a belief that the gold price is mean-
reverting. When gold prices decline, managers prefer not
to lock in the relatively low price with a forward contract
but hedge the downside risk with a put option to maintain
the upside potential.2 When gold prices rise, managers sell
calls possibly in the hope that they will expire worthless.

No comprehensive studies exist on the corporate use of
options as hedging instruments. Tufano (1996) describes
the different risk management strategies used by gold
mining firms. Consistent with the results in this paper he
finds that large firms are more likely to use options. A
couple of papers examine other types of derivatives used
as part of their analyses. For example, Géczy, Minton, and
Schrand (1997) find that firms are more likely to use
currency swaps if they have more foreign-denominated
debt while they are more likely to use other foreign
currency derivatives (such as forwards, futures, and
options) if they receive more income from foreign sources.
In a clinical study of a durable goods manufacturer, Brown
(2001) finds that concerns about accounting treatments
and the firm’s competitive position affect its hedging
instrument choices.3 Consistent with the impact of market
conditions on instrument choices, Chernenko and Faulkender
(2007) find that the use of swaps is affected by the shape
of the yield curve.

In contrast to the lack of studies on hedging instrument
choices, several studies examine hedging strategies in the
gold mining industry. Tufano (1996) analyzes the deter-
minants of the decision and the extent of hedging. He
finds that hedge ratios are higher among firms that keep
less liquidity and lower among firms that reward their
executives with more stock options but less shares of the
company. In a second paper, Tufano (1998) studies the
gold price exposures of a cross section of gold mining
firms and finds that hedging has only a marginal effect on
a firm’s stock price sensitivity to gold prices. Petersen and
Thiagarajan (2000) argue that differences in operating
cost structures can lead some firms to use financial hedges
and others to use operational hedges to mitigate gold
price risk. Chidambaran, Fernando, and Spindt (2001)
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1 The four primary hedging strategies are selling forwards, buying

put options (insurance strategies), buying collars, and selling call

options. Further details are given in Section 2.1.

2 This rationale is also cited by Merck & Co., Inc.: ‘‘Given the

possibility of exchange rate movements in either direction, we were

unwilling to forgo the potential gains if the dollar weakened; so options

were strictly preferred’’ (see Lewent and Kearney, 1990, pp. 26–27).
3 Under the new derivatives accounting standards FAS 133 and IAS

39, adopted in 1998, only a portion of option positions qualify for hedge

accounting, while forward positions can qualify up to 100%, which

should reduce the attractiveness of hedging with options. In the Global

Survey of Corporate Financial Policies and Practices, however, Servaes

and Tufano (2006) report that 71% of metals and mining firms expect no

impact on their commodities derivatives strategies. If an impact is

expected, it is more likely to be negative than positive and affects options

positions more than linear positions. However, even among firms that

use over-the-counter options, only 15% state that they will decrease their

reliance on options. The largest impact is expected on exchange-traded

derivatives, which mining companies rarely use. Thus, the impact of the

new accounting standards is likely to be small in the gold mining

industry.
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