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ABSTRACT
I am interested in clarifying the discussion of how researchers might try to isolate
real option effects to identify whether managerial decisions are guided by a real option
heuristic. If we are to claim that the theory of real options illuminates managerial
behavior, then as a field, we must converge on an understanding as to what constitutes a
real option effect, and what does not. The discussion centers on hypothesis development,
measurement issues, and research methodology. (75 words)
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Understanding how organizational choice affects the direction and performance of
organizations is at the heart of strategic management. Issues of organizational choice that
have been the subject of strategy research include diversification, integration, alliances,
R&D investment, capital investment, and multinational organization, among many
others. That real option reasoning has begun to contribute to that inquiry is
understandable. Strategic choice involves commitment of resources, which under
conditions of uncertainty, places the firm at some hazard. Real options theory offers a
systematic way of analyzing the relative merits of different investment alternatives in the
midst of uncertainty, and a set of testable propositions relating to those merits to
attributes of transactions, firms, and the surrounding environment. In effect, real options
theory offers strategy a set of normative rules for choosing among investment alternatives
when choice is truly strategic; that is, when there is uncertainty about the payoffs from
investment. To the extent that investment choices are an important determinant of firm
performance, managers would be well advised to heed those rules and to factor real
options considerations into their decision-making calculus.
There is one broad methodological concern on which this chapter is focused. I
am concerned with understanding whether managers recognize and act upon the
flexibility inherent in their decision alternatives, even if managers do not precisely and
quantitatively value flexibility.1 More specifically, I am interested in clarifying the
discussion of how researchers might try to isolate real option effects to identify whether
managerial decisions are guided by a real option heuristic. If we are to claim that the
theory of real options illuminates managerial behavior, then as a field, we must converge
on an understanding as to what constitutes a real option effect, and what does not. My
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conclusion is that this convergence is currently lacking, leaving research in real options
vulnerable to critics not ready to claim that this perspective adds to our understanding of
strategic behavior.
REAL OPTIONS AND STRATEGY
The last twenty years have seen an enormous increase in the interest among
strategic management scholars in issues pertaining to flexibility. Needless to say, the real
options perspective has been at the forefront of that development. Building off the
pathbreaking work of Fischer Black, Myron Scholes, and Robert Merton (1973; Merton,
1973), Stewart Myers provided the logical foundation for analyzing an organization’s
investment decisions as real options when he emphasized that “many corporate assets,
particularly growth opportunities, can be viewed as call options” (Myers, 1977). His
seminal article has spurred a plethora of work in financial economics which seeks to use
option pricing techniques to formally value real assets. While Myers is a notable scholar
in financial economics at the Wharton School of Management, his ideas resonated with
colleagues in the Management Department, including Bruce Kogut, Ed Bowman, and a
doctoral student, Dileep Hurry. It was the work of these scholars (Hurry, 1990; Hurry,
Miller, & Bowman, 1992; B. Kogut, 1991) and the book by Avinash Dixit and Robert
Pindyck (1994) that opened the floodgates to empirical research in strategic management
and economics which seeks to understand whether real options theory illuminates
managerial behavior. The main substantive contribution of real options theory has been
to relate the opportunity costs associated with commitment and the advantages of
flexibility associated with incremental investment, to the attributes of an investment
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alternative “in a discriminating way”; which is to say, in a way that permits hypotheses
about organizational form to be formulated and tested.
The success of the theory in generating testable hypotheses has led to a recent
explosion of empirical research. Though a comprehensive review of that literature is
beyond the scope of this chapter, a conservative assessment is that the empirical findings
have been broadly supportive of real options propositions. Still, empirical investigation
into the fruitfulness of real option theory in explaining managerial behavior involves
some clear understanding as to the main constructs representing real option effects, and
the suitability of the measurement of these constructs. In the remainder of this section, I
offer my decidedly biased views on this subject.
In the Beginning
We begin by considering an important question. What is the valuation approach
underlying the theories of the firm we adopt in strategic management? Consider, for
example, transaction cost theory. Granted, firm managers should choose a governance
mode based on the lowest combination of transaction and production cost. However,
should we assume that managers are to appraise the relative cash flows using traditional
discounted cash flow (DCF) methodology? The Resource Based Theory offers another
example. Penrose (1959) was not explicit in dictating a valuation method, so Rubin
(1973), in his mathematical implementation of Penrose’s theory of firm growth, explicitly
assumes that firms will take a DCF approach to evaluating business opportunities
deriving from its slack resources.
The maintained hypothesis underlying neoclassical investment theory is that
investment is made when expected performance exceeds some threshold. If we let I*
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signify the investment decision, a representative model of the choice between investment
and non-investment would be
Ijt* = invest, if
don’t invest, if

Pjt ≥ Tjt

(1)

Pjt < Tjt

where Pjt represents the expected net present value (NPV) to an investment by firm j at
time t, and Tjt represents firm j’s threshold level of performance required to induce
investment. The simple DCF approach is guided by the assumption that Tjt is where NPV
equals zero, an assumption that incorporates the opportunity cost of capital.2 Real
options theory revises Tjt from the neoclassical level, to give some weight to the
opportunity costs and growth opportunities associated with investment. In the midst of
uncertainty, it should be emphasized that the size of the revision can be consequential.
This suggests that theories of the firm that implicitly assume a DCF valuation approach,
don’t take real options into account and may be subject to error.
The points I am trying accentuate are several.
¾ Valuation approaches underlie every theory of the firm, even if theories are not
explicit in specifying the approach.
¾ It is probably fair to characterize the default method of valuation as traditional
discounted cash flow, which emanates from the neoclassical theory of investment.
¾ Like other valuation approaches, real options theory should be viewed as
complementing existing theories of the firm. Let us be clear that real options
theory is not a theory of the firm. That is, it does not define the conditions which
explain the boundaries of the firm.
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¾ Real options theory “does not describe the level of investment per se, but
identifies the critical threshold required to trigger investment” (Dixit and Pindyck,
1994, p. 421). It was introduced because existing theories of investment
inadequately identify the investment threshold, because they do not deal
adequately with resource commitment in the face of uncertainty. A focus on
threshold effects is warranted and overdue.
These points have at least two important implications for how empirical
researchers might seek to test whether manages employ a real options heuristic. First, the
assessment of a real option effect requires a comparative assessment of how managerial
decisions would differ if traditional discounted cash flow approaches were assumed.
Second, we should look for evidence of real option effects in investment thresholds. Each
of these implications is discussed below.
UNDERSTANDING THE RELATIVE CONTRIBUTION OF REAL OPTION
THEORY
It has long been recognized that models based on a simple DCF decision rule are
weakened by their failure to explicitly account for the additional opportunity costs of
irreversibility when capital investments are sunk (Abel, 1983; Arrow, 1968). Traditional
models of investment calculate the costs of capital as the product of the weighted average
cost of capital and the stock of capital employed. Such an approach fundamentally takes
the costs of the capital employed as a period “rental cost” and implicitly assumes that
capital can be redeployed to other uses. When capital is substantially sunk (i.e., has a
salvage value substantially less than its purchase price) the firm faces additional
opportunity costs due to the loss of flexibility that results from “committed,” difficult to
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reverse actions. It has only been with the development of the “real options” approach to
investment that the tools necessary for addressing these complications have become
available and modeling their implications in a parsimonious manner plausible (Dixit,
1989; Pindyck, 1991). In fact, this approach demonstrates that these opportunity costs
are proportional to the level of uncertainty associated with the investment, as well as the
degree of irreversibility.3 As uncertainty increases, the value of a flexible strategic
position increases relative to a more irreversible one.
Consideration of total uncertainty, rather than just the systematic component of it,
is one important feature which distinguishes the real options perspective from traditional
investment theory. This perspective recognizes that it is important to distinguish between
exogenous and endogenous uncertainty. Exogenous uncertainty is defined as being
“largely unaffected by firm actions, and is predominantly resolved over time” (Folta,
1998). The presence of exogenous uncertainty may make it beneficial to delay full
commitment and allow for new information to arrive that may affect the desirability or
timing of investment. Foregoing such an option creates an opportunity cost that must be
included as part of the cost of investment. Endogenous uncertainty “can be decreased by
the actions of the firm” (Folta, 1998). When firms can reduce uncertainty by committing
resources, it may make sense to do if the opportunity costs associated with commitment
are offset by the benefits from learning. This sort of uncertainty combined with an ability
to learn from investment activities, encourages incremental investment.
Given the importance of exogenous and endogenous uncertainty, a key question is
how might empirical researchers measure and model these variables in a way that allows
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researchers to distinguish a real option effect. The subsequent subsections attend to this
question.
Measurement of Exogenous Uncertainty
There are at least two key challenges to measuring exogenous uncertainty. The first
challenge involves choosing an appropriate unit of analysis (i.e., firm, industry,
macroenvironment). It seems important that two conditions be met. First, the measure of
uncertainty should be pertinent to the context in which the investment is being
considered. For example, Campa (1993) studied the effect of exchange rate uncertainty
on foreign entry decisions. Clearly, exchange rate uncertainty is one factor that may bear
upon the value of a commitment into a country. Folta and Miller (2002) examined the
impact of volatility on a biotechnology stock market index as representative of the
technological and regulatory uncertainty in the industry that might bear upon the decision
to buy out a strategic partner. The second condition is that the measure of uncertainty is
exogenous, or nearly exogenous, to the firm. This rules out immediately, measures of
firm-level uncertainty, because irreversibility has greater consequence in the case of
industry-wide uncertainty. As stated by Dixit and Pindyck (1994), “If one steel firm
suffers an idiosyncratic negative shock, it can sell its plant to another firm and get fairly
good value for it, so the irreversibility is less severe. However, if the whole industry
suffers a negative shock, then the resale value of the plant is small and the irreversibility
is large” (p. 249). Whether one measures uncertainty at the industry-wide level or the
macroeconomic level should bear predominantly on which type of uncertainty has the
greatest influence on the irreversibility of the asset in question. There are a multiplicity
of sources that account for the randomness in the external industry or macroeconomic
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environment. Exogenous uncertainty has been represented in a variety of way in
empirical studies, including the volatility of demand (Episcopos, 1995; Folta & O'Brien,
2004; B. Kogut, 1991; Price, 1995), exchange rates (J. M. Campa, 1993), inflation
(Huizinga, 1993), output prices (Huizinga, 1993), and stock market indices (Episcopos,
1995; Folta, 1998; Folta, Johnson, & O'Brien, 2005; Folta & Miller, 2002; Pindyck,
1986).
A second challenge in the measurement of exogenous uncertainty involves the
development of a time-varying measure. It has been relatively common for empirical
researchers testing for real options effects to measure exogenous uncertainty by
calculating the variance of some output or indicator (e.g., stock price, GDP, sales, etc.)
over time. This approach has two critical shortcomings. First, it fails to account for the
trends in the data, which will increase the measured variance although they may not
constitute an element of uncertainty if they are predictable. Second, this approach does
not allow for the possibility that the variance may be heteroskedastic (i.e., not constant
over time), a characteristic that is typical of many economic time series.
Fortunately, there is a methodology emanating from the pioneering work of Nobel
Laureate Robert Engle that reconciles both of these concerns. The conditional variance
generated from generalized autoregressive conditional heteroskedasticity (GARCH)
models (Bollerslev, 1986), approximate unique, time-varying estimates of uncertainty.
The GARCH model produces an estimate of the conditional variance, which captures the
uncertainty that is not predictable about any trend that might exist for each period in the
time series. There is some precedent in the real options literature for employing these
models to approximate exogenous uncertainty , and they are being increasingly
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recommended to capture multi-period forecasts of volatility (Campbell, Lo, &
MacKinlay, 1997).
Measurement of Endogenous Uncertainty
Less is known about how one might measure endogenous uncertainty, that is,
uncertainty that can be resolved by firm action. We submit, however, that the inverse of
endogenous uncertainty is learning. Firms that learn more efficiently, are better able to
reduce uncertainty surrounding their opportunities. In this sense, there is tremendous
opportunity to link real option theory with the evolutionary theory of the firm. Cohen
and Levinthal’s (1990) construct of absorptive capacity and Kogut and Zander’s (1992)
notion of combinant capability might help in understanding when firms are better able to
reduce endogenous uncertainty. Firms that are better able to learn from their experiences
might be more suitable candidates for incremental investments in growth options.
I imagine some would ask, “What then, would distinguish real options theory
from the evolutionary theory of the firm?” It is the predicted interaction effect. Whereas
an evolutionary perspective would simply consider the main effect of absorptive capacity
on a strategic outcome, a combined real option and evolutionary perspective would look
at the interaction between exogenous uncertainty and absorptive capacity.4 No work that
we know of has interacted firm-level measures of learning with exogenous uncertainty.
As such, an interaction between exogenous uncertainty and absorptive capacity might
enable researchers to isolate real option effects tied to firm learning.
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Interactions with other variables
As discussed above, discerning real option effects relative to other effects may be
effectively done by interacting exogenous uncertainty with other variables that might
bear upon option value. An examination of option pricing models, such as the BlackScholes model, reveals that volatility, which we equate with exogenous uncertainty, has a
main effect on option value, but also interacts with every other variable (exercise price,
time to expiration, interest rate, asset value) in the equation. It is important to also note
that in those models, variables other than volatility have no main effect. This suggests
that empirical work should focus on exogenous uncertainty, and interactions with
exogenous uncertainty to determine the contribution of real options relative to existing
theoretical frameworks.
There is some work that illustrates this strategy. For example, Folta, Johnson and
O’Brien (2005) interacted exogenous uncertainty with measures of irreversibility (i.e.,
exercise price) to isolate the determinants of value in the option to defer entry into new
markets. They reasoned that uncertainty will have no effect in the absence of irreversible
investment, but that its effect will become more significant with greater levels of
irreversibility.
Interactions of Multiple Types of Real Options
One of the challenges of testing for real option effects is that most investment
decisions involve multiple real options. For example, Kulatilaka and Perotti (1998) noted
that most investments involved a tradeoff between the option to defer and the option to
grow. Understanding how these options overlap is not necessarily obvious. Empirical
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researchers trying to discern real option effects must evaluate which options to consider
and how to model their different effects.
To date, most of the empirical research on real options theory has focused on the
option to defer, which ascribes value to avoiding commitment in the face of exogenous
uncertainty. Thus, a real options perspective focusing on the option to defer would argue
for a negative relationship between exogenous uncertainty and investment. Alternatively,
the option to grow gains its value from the possibility that early investment will help the
firm to develop a “capability” that will allow it to take better advantage of future growth
opportunities in the industry (Kulatilaka & Perotti, 1998). Accordingly, more valuable
growth options encourage investment, which suggests a positive relationship between the
likelihood of investment and exogenous uncertainty. Folta and O’Brien (2004) tested the
conjecture of Kulatilaka and Perotti (1998) that the combination of the two options would
lead to a non-monotonic effect of exogenous uncertainty. Their results suggested that
uncertainty has a negative effect at low levels and a positive effect at high levels, where
growth options tend to dominate. The success of their endeavor suggests that future work
should consider how to model the effect of overlapping options in a single investment
decision.
A related issue that needs further illumination is where a firm has a real option
portfolio, and option values overlap within the portfolio. Vassolo, Anand, and Folta
(2004) considered the fact that investments by pharmaceutical firms in biotechnology
firms represent growth options on new technology. To the extent that a firm’s options
may overlap, additions to (or subtractions from) their option portfolio may not be
accurately represented by merely taking the value of the additional single option into
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account. This work encourages some attention to the effects of real option portfolio
overlap, rather than an exclusive focus on isolated real options.
Controlling for Systematic Risk
If we are to provide evidence that real option theory provides additional
explanatory power relative to traditional DCF approaches, we should include measures of
systematic risk as control variables. Incremental models should add measures of total
uncertainty and determine whether there is added explanatory power. It is true that
interpretation of the effect between total uncertainty and the dependent variable is
confounded by the inclusion of both total uncertainty and systematic risk. Therefore, if
there is evidence that the inclusion of total uncertainty improves model fit, then
researchers should consider withdrawing the systematic risk variable to better ascertain
the relationship between total uncertainty and the dependent variable.
To summarize this section, we believe that efforts to isolate real option effects
need to focus on the effect of total uncertainty on strategic decisions, as compared to just
the systematic component of uncertainty. Interactions with exogenous uncertainty offer a
fascinating opportunity to examine how existing theories of the firm might be revised
when managers employ a real options heuristic. Careful measurement of exogenous
uncertainty is critical.
REAL OPTION EFFECTS IN INVESTMENT THRESHOLDS
Equation 1 highlights the importance of thresholds in theories of investment.
Real option effects should be noted in the critical threshold required to trigger
investment. Despite the theoretical clarity that the presence of options influences
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investment decisions through an impact on firm thresholds, empirical verification on this
impact remains uncultivated. The most direct test of option theory would be to measure
the effects of uncertainty and irreversibility on threshold levels. However, the fact that
firm thresholds are not directly observable confounds the ability to test theory (Dixit &
Pindyck, 1994). Scholars have sought to “work around” this challenge in a number of
ways.
Empirical precedents
A handful of studies have focused on observing discrete investment events, such
as entry, and regressing option variables against those events. This approach implicitly
recognizes that entry is a function of a firm’s expected profits and its unique threshold. If
option variables have no effect on expected performance, their impact on entry should
illuminate their true impact on the firm’s threshold. In this line of inquiry, Campa (1993)
examined the effect of exchange rate uncertainty in entry by foreign firms into the U.S.,
and found that uncertainty had a larger negative effect on entry. He also found that the
negative effect uncertainty was most pronounced when entry required more
irreversibility. Folta, Johnson, and O’Brien (2005) corroborated these findings when
examining the effect of industry uncertainty on entry into new industries by U.S. firms
listed in Compustat. They extended the work of Campa (1993) by providing a more
robust test for the moderating effect of irreversibility on uncertainty, including evidence
for the effect of firm-level irreversibility. While option theory has the potential to
illuminate firm-specific thresholds, these empirical findings are the first to hint that
thresholds vary across firms. While providing no direct evidence of a relationship for
uncertainty and irreversibility on firm thresholds, this work examining the entry decision
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suggests that such a relationship exists. It obfuscates, however, the fact that certain
variables may effect entry by their influence on expected performance, the threshold for
performance, or a combination of the above.
An alternative empirical strategy for investigating the existence of threshold
effects in the presence of irreversibility was used by Pindyck and Solimano (1993), and
Caballero and Pindyck (1996). They calculate a measure of the marginal profitability of
capital and use the volatility of this series as a proxy for uncertainty, together with its
extreme values as an indicator of the threshold at which investment will be triggered.
Pindyck and Solimano (1993) use indicators of the threshold to find evidence that
countries with more volatile marginal capital profitability require higher investment
thresholds, as predicted by theory. Caballero and Pindyck (1996) use the same approach
to examine the differences of investment levels across industries. The problem with this
approach is the need to impose a great deal of model structure (e.g. Cobb-Douglas,
constant returns technology with a perfectly competitive economy with free entry, etc.)
(Carruth, Dickerson, & Henley, 2000). Furthermore, their findings are only weakly
supportive of theory since the size of the effect of uncertainty is quite small. For
example, and increase of 0.05 in the volatility is associated with a 5-15 percent increase
in the threshold. Finally, the thresholds they ascribe do not vary across firms – they are
constant within an industry, or a country. While this work does not represent a direct test
of the impact of increased uncertainty or irreversibility on investment, it does give
consideration to the non-linearities in the investment process that more traditional
approaches ignore, as outlined below.
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Most empirical studies have sought to validate the predictions of real options
theory by testing whether greater uncertainty reduces the level of aggregate (total
industry or macroeconomic) or firm investment. For example, Pindyck (1986)
demonstrates a negative correlation between the variance of lagged stock market returns
and aggregate investment spending in the U.S. Episcopos (1995) found that the level of
fixed investment in the U.S. is inversely related to five different types of macroeconomic
uncertainty. Carruth, Dickerson, and Henley (2000) summarize various empirical studies
that attempt to correlate aggregate and firm investment with proxy measures of
uncertainty. The broad consensus is that there seems to be a significant negative
relationship between aggregate uncertainty and investment. Curiously, studies are far
less conclusive regarding the relationship between uncertainty and firm levels of
investment. While a number of studies report the expected negative relationship between
uncertainty and firm investment (J. M. Campa, 1993; Guiso & Parigi, 1999; Huizinga,
1993), a number of studies also report weak or no relationship (J. Campa & Goldberg,
1995; Driver, Yip, & Dakhil, 1996; Leahy & Whited, 1996). The studies trying to
validate the usefulness of option theory by examining the impact of uncertainty on
investment levels suffer from several limitations. The first limitation is that the theory
does “not describe investment per se, but rather the critical threshold required to trigger
investment” (Dixit and Pindyck, 1994: 422). A second limitation is that while several
studies have had the firm as the unit of analysis, there have been no attempts to identify
firm-level differences in investment thresholds. By assuming that industry investments
differ in their degree of irreversibility they have indirectly focused on industry-level
differences. Yet, the relationship between uncertainty and investment ought to be at least
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as strongly observed at the level of the firm, since investment thresholds are a firm-level
attribute, and aggregation at the industry-level may mask firm-level differences (Carruth,
Dickerson, and Henley, 2000). The theory “applies most directly to a firm or similar
decisionmaking unit” (Dixit and Pindyck, 1994, p. 421). Different firms can have
different technologies or managerial capabilities, and thus, they may be asymmetrically
subject to exogenous shocks. This implies that firms will have different thresholds.
Moreover, historical accidents may leave firms with stocks of resources that position
them with different thresholds at which entry is undertaken. Unless firm-level studies
control for differences in firm thresholds, the effects of uncertainty may be ambiguous or
inconclusive.
To summarize these empirical results, although we know that real options should
influence the required threshold level of performance to induce investment, there is a lack
of evidence linking these variables directly to the threshold level. Presumably, this lack
of evidence is tied to the challenges of isolating the determinants of the unobservable
threshold.
A Methodological Approach to Isolating Threshold Effects
Estimation of the model in equation 1 presents three methodological challenges:
(1) the unobservability of Pjt when no entry occurs; (2) the endogenous nature of the
entry decision (because entry only occurs when expected performance exceeds the
threshold); and (3) the total unobservability of the Tjt. Fortunately, a fairly standard
econometric technique can resolve these problems. The censored regression (or tobit)
with unobserved stochastic thresholds (Maddala, 1983; Nelson, 1977; Smith, 1980) is
appropriate when the dependent variable is only observed when it falls above a particular
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level or threshold, and this threshold varies from observation to observation as a function
of some independent variables.5 Thus, this methodology deals with the challenges
identified above. This method has two other advantages over approaches used in prior
research. First, it avoids potential problems of self-selection bias (Heckman, 1979).
Second, censored regression estimation can identify the magnitude of individual
coefficients for both Pjt and Tjt, and therefore permits tests of hypotheses regarding the
relationship of variables to each construct.
The decision to invest or not is based on the comparison of the two latent
constructs of expected performance and the threshold,
Pjt = αX + e,

(2)

Tjt = βZ + u,

(3)

X and Z are vectors of attributes thought to influence Pjt and Tjt, respectively; α and β are
coefficient vectors, and e and u are normally distributed random variables. Even though
the threshold, Tjt, cannot be observed for any observation, and Pjt cannot be observed for
non-investment, the full structure of the investment decision can be estimated if we know
the selection process and if we can observe data or proxies for the expected returns to
acquisitions. Since Pjt but not Tjt is available, the model becomes
I=

Invest

=

αX + e,

if Pjt ≥ Tjt

(4)

don’t Invest

=

n.a.,

if Pjt < Tjt

(5)

Consistent estimates of the coefficients of equations (2) and (3) can be obtained as long
as (i) an independent variable in X is not in Z, or (ii) the covariance between e and u is 0.
One critical decision left for the empiricist is in defining the variable Pjt. A strict
interpretation of model (1) would suggest that estimates of expected performance are
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appropriate in the case of investment. However, how does one arrive at such a
calculation? Alternatives that might proxy for expected performance include:
a) Abnormal returns around an investment event. This assumes that market response
corresponds with the project’s expected performance. If, however, the market had
already incorporated the returns prior to the event, the appropriateness of the
measure is in jeopardy.
b) Accounting returns subsequent to an investment. This assumes that actual returns
correspond closely with expected returns, and that returns near the event are
proportional to total returns subsequent to an event. This is problematic in
instances where investment involves research and development, where returns
may occur many years after initial investment.
c) Investment levels corresponding to the event. This assumes that levels of
investment correspond with expected returns. This seems a reasonable
assumption.
CONCLUSION
In this chapter, I have attempted to clarify the key constructs, measurement issues,
and methodology that might allow researchers to distinguish real option effects from
alternative effects. Table 1 offers a checklist of these issues for empirical researchers
trying to isolate real options effects. A greater focus on investment thresholds and the
determinants of these thresholds is warranted. Let us be clear that not all determinants of
investment thresholds will be related to real options. We should be careful to use theory
in guiding us which effects to test. I have offered my own opinions about where we
might turn in this regard.
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TABLE 1 ABOUT HERE
There remains much to be learned about real options, and how to test for real
option effects. For example, the question of what constitutes growth options is not very
well understood. The vast majority of empirical work has focused on the option to defer,
at the exclusion of growth options. Yet, for strategy researchers, growth options are
particularly intriguing. In a review of the literature pertaining to entry into new markets
and the scale at which firms enter, Caves (1998) noted that the pattern of empirical
evidence invites interpretation in terms of entrants’ diverse expectations and real options:
entrants holding more positive expectations about their untested capabilities – their costs,
or the qualities of their assets – make larger initial commitments. Even if the industry’s
technology supports a large optimal scale, the less confident entrant might rationally start
out small, incurring a unit-cost penalty but limiting its sunk commitment while it gathers
evidence on its unknown capability. This characterization of entry using the theory of
real options has close parallels to March’s (1991) concept of exploration to expand firm
capabilities, and is the basis for Matsusaka’s (2001) award winning theoretical paper on
diversification in the Journal of Business. Clearly, the evolutionary theory of the firm
and the resource based view may offer insight into the determinants of growth options.
The focus here should be on firm-level effects, which lies in strong contrast to the
majority of empirical work on real options.
Another fruitful area of research is exit. This is an understudied phenomenon in
strategy, and real options theory offers one perspective on what might influence exit. In
fact, in the context of exit, it may be much easier to test the threshold model elaborated
upon above. One might approximate Pjt with a firm’s actual performance.
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In conclusion, let me emphasize that this work represents the obvious bias of this
researcher. My hope is that I do not constrain work in this area. Rather, the hope is that
the field converges on some fundamental approaches to examining the fruitfulness of this
perspective and its potential to complement existing theories of the firm.

1

Survey evidence has indicated that even though most managers report that real options

are important in influencing investment decisions, few firms have formal systems for
valuing them (Busby & Pitts, 1997)
2

This assumes that investment opportunities are not mutually exclusive. If investment

opportunities are mutually exclusive, the firm is advised to invest in the project with the
highest NPV, as long as it exceeds zero. It is relatively common in practice for managers
to assume opportunities are not mutually exclusive.
3

In employing the term “uncertainty”, we are referring to exogenous uncertainty, or the

volatility of the stochastic process determining the returns from investment, consistent
with Dixit and Pindyck (1994).
4

Since the evolutionary theory presumably uses traditional DCF approaches to valuation,

it would not, by itself consider total uncertainty to be consequential.
5

This method has been used to estimate the determinants of actual and reservation

wages in labor supply applications (Nelson, 1977), market transaction costs and internal
organizational costs in studying decisions around organizational forms (Masten, Meehan,
& Snyder, 1991), and entrepreneur’s performance and performance threshold in relation
to the exit decision (Gimeno, Folta, Cooper, & Woo, 1997).
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Table 1: Checklist for Discerning Whether Real Options are “Real”

Hypothesis Development
√ Do hypotheses include a focus on exogenous uncertainty or on interactions with
exogenous uncertainty?
√ Do hypotheses distinguish between threshold effects and investment effects?
√ Has some consideration been given to the effect of different types of options on a
single investment alternative?
√ Has some consideration been given to the overlap in a firm’s portfolio of options?

Methodological Issues
√ Is the measure of exogenous uncertainty pertinent to the context in which the
investment is being considered (i.e., does it bear upon the irreversibility of the
investment)?
√ Does the measure of exogenous uncertainty control for trends in the data and
allow for unique, time-varying estimates (i.e., is an ARCH or GARCH model
used to estimate)?
√ Is systematic risk controlled for in the empirical model?
√ Does the operationalization of variables or research design allow one to
distinguish between (or control for) the effects of multiple types of real options?
√ Does the operationalization of variables or research design allow one to control
for the overlap among a firm’s portfolio of real options?
√ Does the empirical model allow one to discern statistically significant effects of a
firm’s threshold for investment?
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