CHAPTER 2

REVIEW OF THE LITERATURE

2.1. Overview

This chapter condsts of three pats. The firg pat discusses the theoretica
framework of the market-driven drategic financid investment decison-making process
based on Roger's diffuson mode of 1983 (see Figure 2.1). This theoreticd mode
explans the rdationships among market environment changes, drategic/tactica planning,
and invesment decison-making based on the red option theory (see Figure 2.2). Then,
the second part of the chapter is a dscusson of the literature on environmental scanning,
highlighting mgor sources of recent literature surveys, and dso discusses the exiding
environmental scanning issues in the literaiure.  Environmental  scanning,  environmental
uncertainty and change, the environment and peformance rdaionship, and
understanding “threat and opportunity” are examined as sub-categories. The third part
reviews the red option theory currently avallable in the literature, and dso addresses the
difference between the traditional valuation approach and the real option gpproach.



2.2. Theoretical Model of the Market-Driven Strategic Financial
Investment Decision-Making Process
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Figure 2.1: Diffuson Mode (Adapted from Roger, 1983)

The theoreticd model of the market-driven drategic investment decisont making
process has been explaned based on the diffuson modd by Roger (1983). Four
sequentiad sages are introduced in his modd, including knowledge, persuasion, decison,
and confirmation. The knowledge dage is when the individud, through exposure and
dtention to physcd or socid gimuli (e high competiion and sysem maturity),
becomes aware of and deveops some undersanding of innovation. Environmenta
change would be put into the "knowledge stage’ in the theoretical moded (see Figure 2.1).
In various ways, foodservice operators have acknowledged changes in the busness
environment, such as populaion change, disposable income changes, changes in
consumer needs, and food consumption changes.

In Roger's diffuson modd, the persuason dage involves the formaion of
unfavorable or favorable attitudes, with the decison-maker weighing the potentid gans
and loses, and related risks. Acquiring and searching for information aso occurs a this
dage, which provides the decisonmaker with a specid opportunity. After the
acknowledgement of environmentd changes in the foodservice indudry, these
environment changes would lead foodservice operators to examine their strengths and

weaknesses, interndly and externdly. Since there are numerous information sources



available due to the devdlopment of information technology, it is important to determine
the vdidity of these information sources and synthesze this raw information into
vauable data Based on this information, the decison-makers should specificaly
undersand the magnitude of the environmental changes in the current environment. And
then, decison-makers should initiate drategic or tacticd planning in the persuason dage
of the theoreticd modd. When the decison-makers formulate their drategic or tecticd
planning, they should use their expertise comparing foodservice operations, they should
use ther financid abilities, and dso should examine their competitors actions.

The decison gage in the Roger's modd involves the activities that lead to ether
adoption or rgection of drategies, which could lead to success or failure for the decision+
maker. Sdection of drategic or tactica planning would be put into the decison stage of
the theoreticd mode. This sdection process usudly is based on the financid vauation
gpproach in the red world, such as the net present value approach, and the discounted
cash flow approach. The option-based approach, however, has recelved much attention
by many researchers, since the optiontbased approach provides more manageria
flexibility than the traditiond vauation gpproaches. In the theoreticd model, the option
based agpproach was adopted in the decison stage. Since the option-based approach is
very complicated and needs high levels of background in economics and mathematics,
and ds0 because individud restaurant owner's may not be familiar with the financid
option modd, the fundamental concept of optionbased theory will be used to understand
the strategic investment decisionmaking process.

The find dage of confirmation is where decison-makers reinforce or reverse
their decisons. In the option-based approach, there are three options for the decision
maeker to choose from: “invest it now,” “never inves,” and "wat and see” In the
traditional vauation approach, there are only two options. “invest it now,” or “never
invest.” The difference is the “wait and seg” option (see Figure 2.3). In the option-based
approach, the decison-maker can hold he project if the operators are not sure about the
outcome of this action. And adso, if they ae not sure about the true nature of
environmental changes, including “fade” “trends” or “fact of life” they wait to exercise
their dtrategic or tacticd options until uncertainty is resolved. This decison-making cyde
continuoudly repeats while the business environment is uncertain.



The body of the literature review is based on each component of the theoretica
modd, incuding environmental scanning, the option pricing modd, and red option
theory. The co-branding conceptual modd is discussed in chapter 4.
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Figure 2.3: Traditional Valuation Approach vs. Real Option Approach
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2.3. Environmental Scanning

The term "environmental scanning’ has been defined in many ways over the lagt
several decades. Fahey and King (1977) describe environmenta scanning as “the process
that seeks information about events and rdationships in an organization outsde the
environment, the knowledge of which would assgt top management in its task of charting
the organization's future course of action.”

The function of environmentd scanning as defined by Stubbat (1982) is to
provide information vitd to drategic planning, and to am decison-makers with accurate
forecasts of sgnificant trends. Stubbart describes the gathering of information as.

1. "broad in scope and future-oriented since the information serves as a vitd

resource to adapt the organization's strategy to a changing world,” and

2. “mugt provide assumptions for a long-range planing system, assumptions

about economy, changes in the work force, inflation, and interest rates.”

The process of environmentd scanning has played an important role in
developing both long and short-term srategic plans. Diffenbach (1983) describes the
development of environmental scanning in three phases. (1) the appreciation phase; (2)
the andyss phase; and (3) the application phase. The appreciation phase, developed
during the 1960s, is an approach for looking beyond the short-term market conditions
when assessing the externd environment. The andyss phase was developed during the
latter 60s and continued into the 70s where it was necessary for organizations to search
for religble information sources in order to collect data which could then be examined in
order to determine a drategic plan. The gpplication phase was seen as the development or
implementation of a drategic plan within an organization's environment. Aaker (1983)
uggedts that the formation of a drategic information scanning sysem can enhance the
effectiveness of the scanning effort and preserve much of the information now logt to the
organization.

Jan (1984) discussed the evolution of the scanning process through four
descriptive categories.
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1. Primitive management is exposed to information, both srategic and non
srategic, without making any effort to distinguish the difference.

2. Ad Hoc: there is 4ill no active search for information, but management
shows a greater concern for its need.

3. Reactive: the scanning processis used to make an gppropriate response.

4. Proactive organizations ae able to predict the environment for future
development based on what they learned during the first three stages.

The environment that businesses are involved in today demands a broad, new

outlook. The need to scan the environment is essentid to formulate a drategic plan for

remaining competitive in the market place.

2.3.1. Environmental Dimensions

Although conceptudizetions of the environment ae potentidly broad, two
dimensons are frequently identified by researchers studying the interaction between the
firm and the environment: (1) environmentd change (Chandler, 1962; Thompson, 1967;
Child, 1972; Porter, 1980; Miller & Friesen, 1984; Snyder, 1987; Smith & Grimm, 1987,
Ginsberg, 1988; Monge, 1990, Olsen et d., 1998), and (2) environmenta uncertanty
(Cyert & March, 1963; Emery & Trigt, 1965; Thompson, 1967; Lawrence & Lorsch,
1967; Duncan, 1972; Paine & Anderson, 1983; Williamson, 1985; Jauch & Kraft, 1986;
Snyder, 1987; Wernerfelt & Karnani 1987; Gerwin, 1993; Pagell, 2000).

Environmetd change involves a trangtion between environmentd dates
(Snyder, 1987; Monge, 1990). Changes are due to ether the degree of competitiveness in
the marketplace, the rate of technologica innovation ether within or across industry, or
the vaidbility in economic fluctuations (Shipper & White, 1983). Although
environmenta change is a complex process, objective indicators of change can be
identified by examining such characterisics as magnitude, direction, and frequency of
gpecific environmenta changes (Snyder, 1987; Monge, 1990).

Environmental change leads to drategic change. For example, Oser (1982)
predicts tha economic decline will tend to trigger drategic change for firms.
Mascarenhas (1989) finds empiricd support for the notion that Strategc change is
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associated  with  subgtantiad environmentd  volatility rather than  economic  dtability.
Specificdly, during periods of economic decling, firms are more likely to change ther
drategies than during periods of economic stability or growth.

Environmental  uncertainty involves indeterminacy @out  the nature  of
environmental  variables or about relationships among them (Miller, 1992). Uncertainty
aisss when future economic conditions are unpredictable, regulatory podtions are
unclear, or the actions of competitors are difficult to assess. Objective measures of
environmental  uncertainty are often cgptured in voldility tests assessing the unpredicted
movement of specific environmenta variables (Snyder, 1987; Monge, 1990). Denoble
and Olsen (1984) mentioned thet it is difficult to get accurate information to understand
the events teking place in an uncertan environment when underganding the causd
rel ationships between and among these events as they effect the firm.

Furthermore, Lawrence and Lorsch (1967) extend their own research by exploring
the link between environmenta uncertainty and interna organizationd dructure. They
conclude that for a firm to be successful, its internd organization must be adapted to the
characteridics of the environment in which it operates. In a amilar manner, Thompson
(1967) notes that organizationd structure and environmenta characteristics are closely
intertwined. Thompson argues that successful organizations in dynamic environments are
more decentrdized and rely more on planning than do unsuccessful organizations. Pane
and Anderson (1983) adso determine that firm strategy must be compatible with
environmenta characterigics for optima peformance. They theorize tha environmenta
predictability is akey factor impacting formulation of organizationa strategy.

Although change and uncertainty are didinct environmenta characterigtics, the
two dimensons are interrdated. If environmental trangtions are clearly foreshadowed, or
follow observable patterns (i.e. rate of inflation), then there may be change but little
uncertainty. Alternatively, if change occurs without precedence or discernible pattern,
then change may be accompanied by increased uncertainty. Findly, even when the
characteristics of change are known, change may increase uncertainty through unforeseen
effects on other environmenta eements.
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2.3.2. Environment and Performance

Environment has been categorized in many ways by researchers, including the
externd & internad environment, the remote environment, the task environment, and the
functiond environment (Chandler, 1962; Gdbrath, 1973; Argyris & Schon, 1978;
Mintzberg, 1978; Lawrence & Dyer, 1983; Olsen et d., 1998). Since smal changes in
esch environmental category directly or indirectly influence busness performance, an
understanding of small environmental changes are critica for afirm's success.

The organizationd theory literature thoroughly discusses the importance of the
externd environment (Galbraith, 1973; Mintzberg, 1978; Olsen et al. 1998). Researchers
have indicated that the short-term effectiveness and long-term survivd of organizations
are determined partly by the actions they take in response to their externd environments
(Chandler, 1962; Argyris & Schon, 1978; Lawrence & Dyer, 1983). Moreover,
researchers have shown that large and powerful enterprises are seen as holding at least
patiad sway over the externa environment (Child, 1972; Chandler, 1977, Hannan &
Freeman, 1989). Such enterprises may possess sufficient economic, politicdl or socid
clout to sgnificantly shagpe the environments in which they operate.

Organizationd research has, furthermore, supported the propostion that the better
the "fit" or congruence between the organization's perceived task environment and the
organization's dructure, the higher the organization's peformance (Lorsch & Allen,
1973; Lorsch & Morse, 1974; Venkatraman & Camillus, 1984). Research has adso
examined the reationships among environment, Srategy and organizationd performance
(Jauch, Osborn & Glueck, 1977; Hitt, Irdand, & Stadter, 1982; Hambrick, 1983). Jauch
and Kraft (1986) suggest tha managers and the performance of their organizations
influence the environment. Through its influence on the environment, an organizetion can
creste grester uncertainly for competitors, thereby enhancing its own competitive
posgition.

2.3.3. Threat and Opportunity

The hospitdity indudtry is facing dgnificant chalenges as a result of changes in
technology, consumer needs, socio-economic changess and high  competition.

Underganding these environmenta changes will be criticd success factors. This process
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requires time-consuming and patient effort. The process may not generae revenue
directly for the companies, but will pogtively affect acompany’s competitive advantage.

The terms "threat” and "opportunity” are used frequently by decison-makers, and
are addressed in forma routines and programs in organizations. Environmental analytical
procedures typicaly classify issues as threats and opportunities (ChristensenSzdanski et
d, 1982). Although threats and opportunities contain "important® and "future-oriented"
atributes, they are didinguished by didtinctly different atributes. An opportunity implies
a pogtive gtuaion in which gan is likdy and over which one has a far amount of
control. For indtance, researchers who study decison-making (Mintzberg et d., 1976;
Nutt, 1979), assume that opportunities represent podtive dtuations in which gan is
possible and perhaps likdly.

In contradt, a threat implies a negative Studion in which loss is likdy and over
which one has rdatively little control. For example, Staw, Sandelands, and Dutton (1981)
have defined threat as a negative Stuation. Arguments supporting the concluson tha
uncontrollability is a key dement of threstening simuli have been presented by
researchers of stress (Averill, 1973; Thompson, 1981).

Sometimes decison-makers have different perceptions of the same environmentd
changes in the same industry. The perceived difference between threst and opportunity
depends on the decisonmeker's way of viewing environmental changes Some
ressarchers have mentioned that an organization's actions are determined in part by the
intentiond behaviors of individuds in the organization, especidly top-levdl decisont
makers (Thompson, 1967; Child, 1972). Therefore, a better understanding of
environmenta change by decisonrmakers will have a dgnificant impact on a company’s

performance.
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2.4. The Option-Pricing Model

In this section, we present the definitions, terminology, and basic concepts used
for pricing options on common stock. It should be noted that we have only attempted to
present financia option theory in a smple manner as gpplied to stocks to enable one to
understand the options gpproach for vauing invesment opportunities in  capita
budgeting. The option-pricing theory is much more complex than presented here, and has
become one of the most widely applied and researched areas in investment and finance.

An option holder has a choice. The option gives the holder a right to do
something. The holder can choose whether or not to do it, and hence there is no
obligation to act. Options are available on stocks, stock indices, foreign currencies, debt
indruments, commodities, and futures contracts. Options are cdled derivative securities
gnce ther vaues ae derived from other assets. In this section, only options on
non-dividend paying common stocks are discussed, since they are the smplest types of
stock option, but yet are sufficient to explain the basc concepts. There are two basic
types of options - cdl options and put options (see Figure 2.4). We will firs explain cal
options on common stocks.
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2.4.1. Call Options on Common Stock
A cdl option is a contract giving the owner the right to buy a fixed number of

shares of a specified common stock at a fixed price a any time on or before a given date
(Cox, Ross, & Rubinstein, 1979). A cdl option on stock gives the option-holder the right
to buy a specified common stock. The specified common stock is the underlying asset.
The fixed or predetermined price a which the stock can be bought is known as the
exercise price or drike price. The option-holder has no obligation to buy the stock on or
before the fixed date in the contract. The fixed date specified in the contract is known as
the expiration date, exercise date, or maturity date. The act of buying the stock is referred
to as exerciang the option. A cdl option could be ether a European cdl or an American
call. European cal options can only be exercised a the expiration date. In contradt,
American cal options can be exercised any time on or before the expiraion date.
Therefore, European options are easier to price than American options.

An investor who buys a cal option on a stock benefits if the stock price increases
in the future. A cdl option's vaue can never be negative as long as there is some
probability that the stock price will increase. If the stock price decreases, the investor will
not exercise the option so its value will be zero (ignoring transaction costs).
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2.4.2. Put Options on Common Stock

A put option is a contract giving the owner the right to sdl a fixed number of
shares of a specified common stock at a fixed price a any time on a before a given date
(Cox, Ross, & Rubingein, 1979). An investor buys a put option when he expects a stock's
price to fdl. If the stock price fdls bedow the exercise price, the investor will gain by
buying the stock a the market price and sdling it at the exercise price. There are two
types of put options. European put options can only be exercised on the expiration date,

and American put options can be exercised any time on or before the expiration date.

Value Profit on
of Call Expiration

Value
of Put

Price

Exercise
Price

l

Figure 2.4: Call and Put Option Diagram (Adapted from Brealey and Myers, 1992)
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2.5. Real Options Theory

The concept of a red option arose from earlier research on financiad options by
Fischer Black, Myron Scholes, and Robert Merton. Because of this financial research,
Scholes and Merton were awarded the 1997 Nobel Prize for economics. Stewart Myers
(1977) weas the first to compare an investment to a cal option on securities, and the term
Ted options was born. Early applications of red option theory have been in naturd
resource development related to mining and energy. Since then, the application of red
option theory to capitad budgeting has been expanded to other industries, such as
pharmaceutical, automotive, and computer and consumer eectronics (see Table 2.1).

Red options theory concerns classes of investments in red assets that are smilar
to financid options in dructure (Myers, 1977; Dixit & Pindyck, 1994; Trigeorgis, 1996;
Bushy & Pitts, 1997). For example, the holder of an American cdl option on a stock has
a right, but no obligation, to obtain the stock by paying a specific price prior to its given
maturity. Smilarly, the management of a firm having a disoretionary  investment
opportunity has the right, but no obligation, to acquire the project’'s benefits if they
exceed the required invesment outlay (the exercise price) before the opportunity
disappears (the expiration date).
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Table2.1
Common Red Options

Category

Description

Important in

References

Option to defer

Management holds alease on (or an
option to buy) valuable land or
resources. It can wait x yearsto seeif
output prices justify constructing a
building or aplant or developing afield.

All natural-resource-
extraction industries; real-
estate development; farming;
paper products.

McDonald and Siegel
1986; Paddock et al.
1988; Tourinho 1979;
Titman 1985;
Ingersoll and Ross
1992

Time-to-build
option (staged
investment)

Staging investment as a series of outlays
creates the option to abandon the
enterprise in midstream if new
information is unfavorable. Each stage
can be viewed as an option on the value
of subsequent stages and valued as a
compound option.

All R&D-intensive industries,
especially pharmaceuticals;
long-devel opment capital-
intensive projects (e.g. large-
scale construction or energy -
generating plants); startup
ventures.

Majd and Pindyck
1987; Carr 1988;
Trigeorgis 1993

Option to alter

If market conditions are more favorable
than expected, the firm can expand the

Natural-resource industries

Trigeorgis and Mason

operating scale scale of production or accelerate (e.g. mining); facilities s ]
(e.9. to expand, resource utilization. Conversely, if planning and construction in 1987; Pindyck 1.988’
. . N . . McDonald and Siegel
to contract; to conditions are less favorable than cyclical industries; fashion .
” . . 1985; Brennan and
shut down and expected, it can reduce the scale of apparel; consumer goods; Schwartz 1985
restart) operations. In extreme cases, production | commercia red estate.
may be halted and restarted.
If market conditions decline severely, Capital-intensive industries
Option to management can abandon current (e.g. arlines, railroads);
operations permanently and realizethe | financial services; new- Myers and Majd 1990
abandon : : . S
resale value of capital equipment and product introductionsin
others assets on secondhand markets. uncertain markets.
Output shifts:
Any food sought in small
; batches or subject to volatile
If prices or demand change, . demand (e.g. consumer Margrabe 1978;
. . management can change the output mix A . . !
Option to switch s e electronics); toys; specialty Kensinger 1987;
of the facility (product flexibility). ; . ) . i
(e.g. outputs or . paper; machine parts; autos. Kulatilaka 1988;
) Alternatively, the same outputs can be . .
inpuits) roduced using different types of inputs Input shifts: Kulatilakaand
p 9 yp P All feedstock-dependent Trigeorgis 1944

(process flexihility).

facilities; electric power;
chemicals; crop switching;
sourcing.

An early investment (e.g. R&D, lease
on undeveloped land or oil reserves,
strategic acquisition, information
network) isa prerequisite or alink ina
chain of interrelated projects, opening

All infrastructure-based or
strategi ¢ industries-esp. high
tech, R&D, and industries
with multiple product

Myers 1977; Brealey
and Myers 1991;
Kester 1984, 1993;

Growth options - generations or applications Trigeorgis 1988,
up future growth opportunities (e.g. new (e.9. computers, Pindyck 1988; Chung
product or process, oil reserves, access ph'ar'mac adticals); and Charoenw’ong
to new marketg str.engthen.i ng of core multinational o érati ons: 1991
capabilities). Like interproject or ategicaoquis%ions
compound options.

Redl-life projects often involve a
collection of various options. Upward-
potential -enhancing and downward- Trigeorgis 1993;

Multiple protection options are present in Real-life projects in most Brennanand

interacting combination. Their combined value may industries listed above Schwartz 1985:

options differ from the sum of their separate ' K ulatilaka 1994

values; i.e., they interact. They may also
interact with financial flexibility
options.

Note: Adapted from Trigeorgis (1996)
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If investments are staged so0 that expenditures end under poor conditions, losses
can be contained. The cogt of falure, in other words, is limited to the cost of cregting the
red option, less any remaning option vaue (Roberts & Wetzman, 1981; Mitchdl &
Hamilton, 1988; Dixit & Pindyck, 1995; Ledie & Michadls, 1998).

Recently, many companies have dready used the optiontbased investment
decison agpproach instead of usng traditional vauation approaches. For example,
condder the oil company vduing its license blocks. This is a cassc example of a red
option, in which paying the license fee (acquiring the option) gives the owner the right to
invest (at the exercise price) after uncertainty over the value of the developed reserves
(stock price) isresolved (Paddock, Siegel, & Smith, 1988)

Ancther example is technology invesment. A hoted company consders ingaling
Internet service. Investing for Internet service gppears to have a negative net present
value when congdered in isolation, dthough this may have a least a protective option
vaue. When a hotd company has a great future option posshility, they should pursue the
project. Otherwise, they will lose ther maket share. Currently, many financid andyss
are wondering about the “dot com” companies recent success in the financid market,
gnce most of these companies business modds could not be explained by traditiona
vauation approaches. Sometimes, the traditiond vauation approaches and options
vauation methods may give very different results.

Since the Myers approach of real asset vauation, academics saw that the red
options approach could be a bridge between finance and drategy (Kogut, 1991; Hurry,
Miller, & Bowman, 1992; Kogut & Kulatilaka, 1994; Dixit & Pindyck, 1995; Trigeorgis,
1996; Busby & Pitts, 1998). For example, Avinash Dixit and Robert Pindyck (1994)
ings that “the net present value rule is not sufficient.” To make intdligent investment
choices, managers need to consder the vaue of keeping their options open. Tom
Copeland and Jon Weiner (1990) observe that the “use of options methodology gives
managers a better handle on uncertainty.” Red options can be profitably applied more
broadly to busness operaions, where they encourage much greater flexibility and
opportunism than the application of traditional valuation gpproaches.
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2.5.1. Traditional Valuation Approach versus Real Options

The net present value approach has been the most widdy used vauation
technique for a long time. However, the busness environment has changed repidly and
predicting the future is dmost impossble Many researchers have criticized the
traditional vauation approach, since it may not properly evauae the present vaue of
future projects.

Myers (1977) was the first to @mpare an investment to a cal option on securities
and discuss the limitations of conventiond net present vdue leading to an under-
vauation of an investment decison. The conventiond net present vaue treats an
invesment as a gngle project operaing under determinigic conditions, and fals to
capture drategic value. Kester (1984) adso argues that conventional net present vaue
tends to undervaue investments. Both Myers and Kester conclude that the red options
approach enables the decison-maker © capture the time-series link between projects and
integrates strategic planning with capital budgeting decisions.

Traditional vauation gpproaches dso fall to provide an adequate decision-making
framework because they do not properly value management’s ahility to wait, to revise the
initid operating drategy if future events turn out to be different from origindly predicted,
or to account for future investment. Trigeorgis and Mason (1987) criticized the traditiond
vauation gpproaches in that the basic inadequacy of the net present value or discounted
cash flow approaches to capita budgeting is that they ignore, or cannot properly capture,
management’s ability to revise its origind operating drategy if and when, as uncertainty
is resolved, future events turn out differently from what management expected a the
outset. Aggarwa and Soenen, (1989), ded with a specific case of management flexibility,
the ability to exit a project over its life. They desgn a procedure which integrates this
ability into the net present vaue caculation. This is somewhat smilar to the evauation
of the degree of specificity of a given project, and its effect on the net present vaue of
this project. Furthermore, Ingersoll and Ross (1992) discuss the limitations of the net
present vaue rule, and Ross (1995) further elaborates on the limitations of the net present
vaue rule and argues that al mgor invesment decisons be treated as optionbased

problems.
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The traditiona net present vaue gpproach is a one-period mode of a perfect
capital market. Uncertainty is treated by adding a risk premium based on gpecific
assumptions with regard to the didributions of the cash flows and/or the nature of the
utility functions. Once a decison has been made, time expires. In the next period,
everything dtarts anew. However, this model cannot accommodate the complexity of the
red life dtuation where the decison is a dynamic process of periodicd adjusment, and
where management can use complete information a any point of adjusment rather than
summary vaiables such as the expected vaue, the variance, and the resulting risk
premium.

Unlike the traditional valuation gpproach, taking a red option gpproach is not
amply a mater of usng a new st of vauaion equations and modds. The red option
goproach is about the vdue of managerid flexibility in irreversble capitd investments in
an uncertain world. Ramasesh and Jayakumar (1997) dae that the need for "flexibility
arises from the stochadtic (i.e. uncertain) and dynamic (i.e. evolving over time) nature of
the environment (both internd and externd) in which it operates” This need necesstates
a vdudion that condders the interaction of different flexible sysems with ther
environments. Benjaafar, Mortinm and Tdavage (1995) date that "there is a lack of a
unified framework for defining an evauaing flexibility...the rdationship between
flexibility, uncertainly, and vadue remans ambiguous and poorly quantified." The recent
uncertain  busness environment requires flexible management <kills rather than a
concretely framed strategic plan.

Since evauation of an investment project based on potentid competitive impact is
fundamentdly different from evaduation based on cash flows, many researchers have
proposed that a real option approach may be able to properly quantify the operating
flexibility, synergy, and certain draegic aspects of project vadue. Therefore, many
scholars gpplying a red options framework have emphaszed its advantages over
conventional gpproaches (such as net present vadue cdculations) under conditions of
uncertainty (Kogut, 1991; Hurry, Miller, & Bowman, 1992; Kogut & Kulatilaka, 1994,
Dixit & Pindyck, 1995; Trigeorgis, 1996; Amram & Kulatilaka, 1999).

Although it is not practicd to carry out a detalled quantitative andyss, the red
option theory reflects much more closdy the vaue of capitd investments than apply net
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present vaue and sSmilar methods, and it provides support for some of the more
quaitative arguments of drategic decisorrmaking. In fact, drategic interaction becomes
fundamentally important in the vauation and exercise of red options, while it may not be
such a dggnificant concern for financid options, because most financid options are
widdy held among agents externd to the firm, and therefore their exercise does not
influence the characterisics of underlying security. Hence optimd exercise draegies can
be derived without consderation of the drategic interactions and competitive preemption
across option holders.

In the case of red options, however, red busness stuations usudly festure a
limited number of interactions among players, each of whom can influence the red-
option parameters and therefore the option value. Hence, drategic interactions may have
important effects on option exercise equilibrium and the underlying business effects.
Amram and Kulatilaka (1999) mentioned that the redl value of red options lies not in the
output of Black-Scholes or other formulas, but on the reshaping of executives thinking
about drategic invesment. They concluded that the red options agpproach enables
executives to think more cearly and redidicdly about complex and risky drategy
decisons.

Understlanding red options can be difficult. Unlike financid options, red options
are not precisdy defined or neatly packaged. But they do exist in dmost every business
decison, and they tend to teke a limited number of forms (see Table 2.2). Trigeorgis
(19939) illudrates interactions among options to defer, abandon, contract, expand and
switch use through smple examples, and shows that interactions, whether pogtive or
negaive, preserve the option characterisics such as flexibility having vaue. An excdlent
illugtration of options to abandon, contract, expand and switch use can be found in
Trigeorgis (1996) and Amram and Kulatilaka (1999). By understanding these forms,
decison-makers can become better able to spot the optionsin their own decisons.

In hospitaity investment andyss, the drategic aspects of an investment decison
ae usudly captured usng tools such as sendtivity andyds, decison tree andyss and
gmulaion. When a decison can be ddayed and there is the posshility to obtan
additionad information or when there is an opportunity to replicate, a Bayesan type
andyss is used. The Bayesan framework is a mathematicaly eegant tool for andyzing
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decison problems involving learning and adgptation. For example, operating flexibility
associated with pogponing an investment is usudly vadued as a "wait and see' type of
decison usng decison tree andyss. Project interdependencies (opportunity to replicate)
are valued as sequentid investments with uncertainty resolution over time.

While the traditiond tools are useful in vaduing investment decisions under
uncertainty, the real options approach is better suited for severa reasons. Fird, it enables
a decison-maker to cgpture future opportunities by lowering the chance of overlooking
them. Second, as options involve choices rather than immediate commitments and are
based on an asymmetry of payoffs, they enable decisornrmakers to view uncertainty as
vaue cregtion. The options mindset of viewing investments as opportunities is criticd in
competitive and globdly integrated business environments for both strategic reasons and
shareholder vaue cregtion. We bdieve that red options can provide a systemdtic
framework that will aso serve as a drategic tool, and that it is in this srategic application
that the real power of red optionslies.

26



