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Abstract

Dramatic changes are occurring in the agricultural sector —changeswhich will result in agricultural
industries having many of the characteristics of manufacturing industries. The rapidly changing
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Risk in U.S. Agriculture: New Challenges and New Approaches*

by
Michael Boehlje

Change and the risk and uncertainty that result are not new to agriculture. But the rate of
change appearsto be accel erating. For example, biotechnol ogy and genetic engineering have reduced
thetimelapse fromtrait identification to commercialization in corn geneticsfrom 10-12 yearsto 7-8
years. The consolidation and restructuring of the food retailing industry has occurred very rapidly;
consolidation of the chemical manufacturing and retail input supply industries hasalso occurred at an
increasingly rapid pace. The rate of adoption of some new technologies such as biotechnology is
much more rapid than that of the past as evidenced by adoption of hybrid corn.

Finerefersto the speed of changein an industry as*® clockspeed”, and arguesthat competitive
pressures and technol ogical innovative as driven by morerapid scientific discovery hasincreased the
rate of changein products, processes, and organizational structure. Thisincreased rate of change, or
“clockspeed” in 1) product and process innovation; 2) organizational structurein terms of mergers
and acquisitions; and 3) reconfiguring of the supply/value chain through joint ventures, strategic
alliances, acquisitions and other forms of vertical integration and coordination arrangements means
that successful managers must be alert to the increasingly rapid changes in their customers and
competition, the business climate, and the science and technol ogy that underpin their business and
industry.

Many perceive change and uncertainty as athreat, and there is a natural tendency to resist
threatening environments. But change and uncertainty also provide opportunity, and anticipating
them enables managers to not just adjust, but profit from them. In fact, the business community
appearsto be increasingly focused on “managed” risks providing opportunities, (Pascal€) whereas
the capital markets have a much different perspective of risk as evidenced by the discounting and
reduced valueimposed on risker projectsor firms. Thisgap in perspectivesof risk between business
managers (entrepreneurs) and financial providersrepresents one of the more fundamental challenges
in understanding risk and its implications for the economic performance of the agricultural sector.

*This paper draws heavily from Boehlje, Michael and David Lins, “Risks and Risk Management in an
Industrialized Agriculture”, Agricultural Finance Review, May 1998, and Assessing Risk in Production Agriculture,
Centrec, Savoy, lllinois, 2002.



The New Industrialized Agriculture and Risk

One of the most dramatic changesin the agricultural sector, particularly thelivestock sectors,
iscommonly referred to asthe industrialization of agriculture -- the application of modernindustria
manufacturing, production, procurement, distribution, and coordination concepts to the food and
industrial product chain.

This new industrialized agriculture is characterized by:

1.

biological manufacturing which uses modern business principles and manufacturing
approaches including procurement, inventory management and process control
techniques. Thishastransformed farming from arural lifestyleto abusinessin many
situations.

differentiated products which have transformed farming from an industry that
produces commodities for example (#2 yellow corn) to one that manufactures raw
materials with specific attributes (high oil corn or specific amino acid composition
soybeans). This has also required segregation and identity preservation in the
marketing and distribution systems.

precision production which uses science and technology to “real time monitor” the
production processes and exercise control over those processes through
biotechnology and nutritional technology. Farmers are adopting technology and
management practicesto standardize, routinize, and generally manipulate and control
the biological process of crop and livestock production.

supply chains which are tight alliances and linkages in the value chain from input
suppliers through producers to processors and retailers. This movement to tightly
aligned value or supply chains has resulted in better quality control, improved
product flow scheduling, and stronger qualified supplier arrangementsthroughout the
chain.

consolidation and concentration at all stages of the food production and distribution
value chain. Accompanying thistrend are vertical business arrangements (contracts,
strategic alliances, qualified supplier programs, and vertical integration) across
previously independent, market coordinated segments of the industry.

Drabenstatt and others have documented the movement of various sectors of agriculturefrom
atraditional to an industrialized structure. In the livestock industries, much of the poultry sector
moved to this structure during the 1960's and 1970's. The pork industry is currently transitioning
from atraditional to an industrialized structure; for example at the production level 5% of the total
pork supply was produced by the 40 largest producers in 1986, whereas 31% of the supply was
produced by the 40 largest in 1996. Dairy is moving more slowly to larger-scale, industrialized
operations compared to pork, at least in the Midwest, but the trend is still clear in the Western and
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Southern U.S. In beef the feeding activity moved to an industrialized model during the 1970s and
1980’ s, but the beef cow sector remains fragmented.

In plant agriculture, processed fruits and vegetables, sugar, potatoes and similar crops have
adopted anindustrial production and distribution structure. The commaodity sectors(corn, soybeans,
cotton, wheat, rice) have remained more traditional in structure. But in recent times differentiated
products with specific end-use characteristics such as white food corn, waxy maize, high-oil corn,
high protein wheat, colored cotton, high amoloyze soybeans, etc. have been introduced into the
market, and the production and distribution systemsfor many of these differentiated products exhibit
the characteristics of the industrial model.

The implications of these profound changes for the risk and uncertainty in the agricultural
industry are profound. What are the new risksthat will result? How might we analyze them? Who
will bear them? What mechanisms are available to manage them? What are the financing
implications? And in general what are the important issues that we must emphasize in future
research and out-reach programs in risk management for the agricultural sector?

New Per spectives on Risk

Therapid changes occurring in the agricultural sector have not just introduced morerisk and
uncertainty in the industry, they have stimulated new perspectives on risk and uncertainty. Wewill
briefly introduce some of those new perspectives here.

Time and Risk

In a decision environment characterized by risk and uncertainty, timing of decisions and
managing time are critical to effective decision-making. Timing is particularly important in
decisionsthat involve technological innovations and marketing positioning. Most new innovations
involve ahigh degree of risk in terms of the potential payoff, but theinnovator or early adaptor also
typically has the highest potential to capture the most revenue or benefit from that innovation --
when everyone elseisdoing it, theincremental benefits from the new technology are marginalized.
So adopting new technology earlier typically results in higher returns, but also higher risk if the
technology is inefficient or ineffective. Adoption late has lower risk, but the payoff is typically
small. Infact, thereason for adopting by |late adopters may not beto increase profitability, but to just
stay in business -- to survive.

Likewisein market positioning thereistypically afirst-mover advantage whereby thefirst to
enter amarket can establish a position that is difficult for competitors that follow to overcome. A
quick follower may not lose alot to afirst-mover in market share and market positioning, but alate
entrant typically can only grow volume and gain market share by offering superior products and
services (which typically costs more and thus has|ower margins), or by price cutting to “ buy” market
share which also pressures margins. Again timing is important in market positioning with the
advantage typically being captured by those who enter or move early compared to those who delay
and are late movers.



But first response (i.e., earlier compared to later) is not aways best. There is also a
phenomenon known as the follower’ s advantage -- the benefits that a second mover can obtain by
carefully monitoring the successes and failures of the early adopter or first mover and learning from
those experiences. In fact, time and time delays can have rea vaue.

Many decisions, particularly major decisions involving the commitment of money and
resources, can be made sequentially rather than all at once. Managing this sequencing process and
taking advantage of time delaysis critical to making risky decisions.

One effective way to manage time in a risky environment is to use time delays to gather
additional information or to learn. New information might be of the following forms:

1 additional information about odds or chances (the probabilities) concerning therisky
events that might occur, thus giving the decision-maker more confidence in the
original estimates of the probability distribution.

2. changes in the environment surrounding the decision problem which alters the
original probability distribution with some events becoming more likely and other
eventslesslikely.

3. changes in the accuracy of estimating the consequences or payoffs so that a more
accurate decision problem and payoff matrix is used in the final anaysis.

4, changes in the environment which actually alter the results or consequences of
various decisions and, thus, increase or decrease the actual payoffs used in the
analysis.

A related benefit of time delays is the learning that might occur during that delay. This
concept of learning is beyond that of obtaining new information about the probabilities and
consequences. Learning involves new ways of thinking about the decision problem, new ways of
framing and specifying the problem, new eventsthat should be recognized, new sources of cost and
revenues that should be considered in estimating the payoffs, or new uncontrollable variables that
might impact the odds or chances of a specific event. Learning activities, thus, can result in: 1)
respecification of the problem, 2) identification of new events or respecification of events, 3)
estimation of new probability distributions for the events or the revision of those probability
distributions, 4) identification of new actions or respecifications of actions, or 5) identification of
new consequences or payoffs, or the respecification of payoffs. In essence, learning goes beyond
obtaining new information, because it may result in the identification and definition of a new
decision problem rather than simply a more accurate specification of the current problem.



Dynamic Uncertainty

The typical way that uncertainty and the potential risksthat result are measured istherange
or variability in particular events or outcomes. In addition to the variability in an outcome and the
skewness in that variability, the pattern an uncertain or stochastic variable exhibits over time may
also have significant implicationsfor the risk amanager faces. For example, Figure 1 illustratestwo
different possible price patternsfor corn over aperiod of time. Graph A shows random fluctuations
in price with no extended sequential periods of high and low prices, whereas Graph B hasasimilar
range in the fluctuations but exhibits a short sequential period of high prices and a much longer
sequential period of low prices. The uncertainty faced by a manager and the availability of toolsto
manage those uncertainties are significantly different for these two sets of circumstances. For the
price variability exhibited in Graph A, traditional hedging and forward pricing tools can be quite
effectivein reducing the potential |oss exposure of low prices. Itismoredifficult to usethesetoolsto
manage the uncertainty reflected in Graph B of an extended period of time or amulti-year sequence
of low prices; for example, forward pricing using futures or options marketsfor threeto four yearsin
thefutureisdifficult if not impossibleto use because such hedging instrumentsare not avail ablethat
far into the future. In essence, ashort period of high prices (or high payoffsin general) followed by
an extended sequential period of low prices (low payoffsin general) is a much different and more
difficult risk and uncertainty scenario to manage than one of random non-sequential fluctuationsin
prices or payoffs. Patterns of fluctuationsin outcomes over time - whether they are random or time
dependent (for example low for along period) — will have an important impact on the magnitude of
the loss exposure and the management strategy used to mitigate that exposure.

Sour ces of Risk

Therisksfaced in agriculture have often been classified into such categories as production,
marketing, financial, legal and human risks (Banquet, et.al.). An aternative and possibly more
useful taxonomy isto categorizerisk astactical or operational risk and strategicrisk. Asagriculture
becomesmoreindustrialized, strategic risksarelikely to becomeincreasingly moreimportant, and as
we will note are typically more difficult to manage.

Tactical or Operational Risk

Thetraditional risksfaced by farm and agribusiness firms can be categorized as businessrisk
and financial risk. Businessrisk is commonly defined as the inherent uncertainty in the financial
performance of the firm independent of the way it isfinanced. Thus, business risk includes those
sources that would be present with 100 percent equity financing. The major sources in any
production period are price, cost, productivity and production uncertainty; anumber of factors may
affect this variability over time.

Financial risk or uncertainty is defined as the added variability of net returns to owner’s
equity that results from the financial obligation associated with debt financing. This risk results
primarily from the use of debt as reflected by leverage; leverage multiplies the potential financia
return or loss that will be generated with different levels of operating performance. Furthermore,
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there are other risksinherent in using debt. Uncertainty associated with the cost and availability of
debt isreflected partly in fluctuationsin interest ratesfor loans and partly through nonprice sources.
Nonprice sources, a type of ingtitutional uncertainty, include differing loan limits, security
requirements, and maturities, which impact the avail ability of loan fundsover time. Thus, financial
risk also includes uncertain interest rates and uncertain loan availability.

Strategic Risks

Thefocusof strategic risk isthe sensitivity of the strategic direction and the ultimate val ue of
a company to uncertainties in the business climate. These uncertainties include: 1) political,
government policy, macro-economic, social and natural contingencies, and 2) industry dynamics
involving input markets, product markets, competitive and technological uncertainties. Tactical or
operational risk is easier to manage than strategic risk, in part because information is generally
available to measure these risks, and because of the availability of accepted tools and techniquesto
transfer these risks to others, such as insurance and futures markets.

Most strategic risks cannot be managed or transferred through conventional futures or
insuranceinstruments or markets. Strategic risk ismultidimensional, so managers cannot assumethe
simple one-to-one mapping between exposures and hedging or insurance instruments. Creative
strategies must be developed to manage strategic risk exposure; approaches include flexibility,
adaptability and diversification and options.

Toillustrate, one of the strategic risks farmers are facing because of the industrialization of
agriculture is contractual or relationship risk. The expanding use of contractual agreements and
other forms of negotiation-based linkages between the various stages within the agricultural
production and distribution system, combined with the decline in impersonal, market-based
transactions, results in price risk being replaced by relationship or contractua risk for many
businesses. A grower may have a contract that guarantees a price for the crop, but what happensif
the processor goes bankrupt? What happens to the contract (availability or terms) next year if the
processor finds other suppliersin other areaswho can satisfy their needsat alower price? Thisrisk
is not unlike that of losing a landlord or a lender, but losing access to the product market has
typically not been a significant risk in commodity based agriculture.

Another strategic risk that seems to be increasing in recent years is that of compliance or
regulatory risk. Farm and agribusiness firms are facing increasing regulation in all aspects of their
business transactions. Added to the traditional areas of regulation concerned with transportation,
taxation and labor use are two rapidly growing regulatory areas: food safety and the environment.

The Univer se of Risk

When viewed from the broader perspective of both strategic and tactical or operational risks,
thetota risk that farm and agribusinessfirmsfaceis much more complex and more pervasivethanis
often perceived. In fact, as the agricultural sector increasingly exhibits the characteristics of an
industrial model, the types of risks it will face will also change. A taxonomy of the broader
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dimensionsof risk that farm and agribusinessfirmswill befacinginthefutureispresented in Figure
2. From both an analytical and manageria perspective, amgjor chalenge in the future will be to
quantify both the frequency or probability of occurrence and the magnitude of exposure from each of
these potential sources of risk.

Options Thinking

Options theory provides a conceptual framework for measuring and pricing risk, and it is
widely used in financial marketsto transfer and priceinterest rate, foreign exchange rate, commodity
price, stock price and other risksthrough both organized futures and options exchanges and privately
negotiated arrangements such as strips and swaps in the financial markets. More recently the
concepts of options theory have been extended beyond the financial markets to investment and
strategic decisions in a risky environment -- real options. (Dixit and Pendyck, Amran and
Kulatilaka).

The basic premise of real optionstheory isthat many investments (as well asmost strategic
decisions) involve risk and uncertainty concerning future payoffs and costs, but they can often be
divided into stages and sequenced so that more information is available after the first stage which
will influence the probability as well as the potentia size of the expected payoff. In these
circumstances, the initial stage investment or commitment is much like buying acall or an option,
i.e. the opportunity but not the obligation to make additional investments or commitments at alater
stage.

Optionsthinking considersthe benefits of delaying adecision or financia commitmentinan
uncertain environment. Inessence, therearetwo financia benefitsof any delay in committing funds.
First is the interest or earnings received on those funds not committed but instead invested
elsawhere while you wait. This benefit accrues no matter what happens to the risk or uncertainty
during the delay. A second benefit of delaying isthat in most cases additional information can be
gathered, or a more detailed analysis can be completed that will increase the certainty about the
future costs and benefits that result from the decision or investment commitment.

Delaying has abenefit irrespective of what wefind out about the payoff -- whether itisbigger
than we originally thought or smaller than we originally anticipated. Andthe moreuncertainty there
isabout that payoff (whether negative or positive), thelarger the value of the option to delay making
theinvestment or decision. In essence, delaying adecision to have more certainty about either good
or bad events in the future has value for two reasons: 1) to capture the benefits of completing the
investment if they are higher than expected, and 2) maintaining the flexibility to avoid amistake if
the benefitsare not as high asexpected. Having the opportunity to obtain more accurateinformation
about the future is valuable, even if that future is negative.

Real options concepts have the potential to be very useful in analysis of strategic risksin
particular. For example, decisions concerning the profitability of capital investmentsincluding R&D
expenditures, and the timing and staging or sequencing of such decisions in an uncertain
environment, can be best understood as areal options problem. They can also be used to determine
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the optimal timing and sequencing of real investments such as land purchases, large scale new
venture livestock production facilities or company acquisitions.

Real options theory also may be useful to understand and evaluate the payoffs and risk of
joint ventures and strategic alliances. A number of aliances, joint ventures and similar vertical
linkages have been formed recently in the grain and input supply industries (ADM and Growmark,
Monsanto’ s acquisitions of Holden Seeds and DeKalb, joint venturesin the input supply industries
between Land O Lakes and Cenex Harvest States, etc.) Licensing and other agreements are
increasingly dominating the biotechnology industry. From a strategic positioning perspective such
arrangements compared to acquisitions might be viewed as acquiring an option, or as apreemptive
move, yet maintaining flexibility until new information isavailable. Foltaand Miller have applied
real optionstheory to strategic alliancesin the biotechnology industry. Insimilar fashionreal options
concepts maybe useful in understanding recent devel opments to form downstream linkages in the
grain and oilseeds industries.

Assessing and Analyzing Risk

There are numerous ways to evaluate and analyze risks. These methods vary from highly
guantitative techniques such as computing probability distributions, to subjective procedures such as
those used in risk scorecard techniques. A discussion of different procedures for evaluating and
analyzing risk is given below; these procedures are not all new but provide additional opportunities
for both analyzing and communicating risk in this new agriculture.

Probability Distribution Techniques

Risk is commonly measured as the variability of various physical or financial performance
measures. Consequently, there has been along history of measuring risk onthebasisof variationsin
yields, prices, net farm income and other performance measures. At the most basic level, this
involves the measurement of means, standard deviations, coefficients of variation and cumulative
density functions for the various variables of interest. Historical data is the basis for such
measurement of risk. Probability density functions (PDFs) and cumulative density functions (CDFs)
are an effective way to communicate the risk implications of various decisions and events.

The shape of a PDF or distribution is important in understanding risk and particularly the
potential for loss exposure. Some distributions are concentrated on theleft asin Figure3with along
tail to the right (skewed to the right); with this shape there is a higher probability of obtaining low
values -- in this case low prices compared to higher prices. A distribution might be shaped in the
opposite direction where the probabilities of obtaining higher values are generally larger than those
of obtaining lower values. Although most discussions of probability distributions or density
functions assume normality or abell shaped curve, this shape frequently does not occur in the real
world.

An additional concern about the shape of a probability distribution isthat of truncation -- in
some cases the tails of the distribution are or can be eliminated. For example, use of options and
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hedging marketing strategies can be used to guarantee minimum prices for some agricultural crops,
thus truncating the lower tail of the price distribution and thus the |oss exposure a producer might
face. And current farm programs that support prices at a specific level have the same effect of
reducing or eliminating the probability of low prices -- thus truncating the lower tail of the price
distribution.

Moving beyond the basic measures, various procedures have been used to help select among
risky choices. For example, stochastic dominance has been used extensively in agricultural
economics studiesto order risky choices (Robison and Barry). In addition, modern portfolio theory
(MPT) has been used to determine optimal portfolios, including studiesthat have examined therole
of farmland in optimal investment portfolios of institutional investors. (Linset. al.)

Fairly recent advances in computer programs have allowed researchers to more easily
incorporate risk into spreadsheet programs. For example, the program “BestFit” allows one to
quickly and easily determine the distribution that “best” reflects the distribution from which a
historical set of datawas drawn. Output from the BestFit model can then be directly inputted into
spreadsheet programs such as “ @RISK” in Lotus or “Crystal Ball” in Excel. Studies where these
techniques have been used include Barry et. al., Mazzocco and Laduzinski, and Powell et. al.

Value at Risk

Closely associated with probability distribution techniques, value at risk (VAR) is a
procedure for specifying the minimum amount of money one could expect to lose with a given
probability over a specified period of time. The concept has become quite widely accepted in the
corporate business world as a mechanism for more effectively communicating the dollar amount of
risk associated with a given portfolio position. A 1995 Institutional Investor survey found that 32
percent of thefirmsused VAR asameasure of market risk; asurvey by the Stern School of Business
reported that 60 percent of pension funds used VAR measures (Linsmeier).

TheV AR measure hasthree components. Thefirst isthe probability level used to specify the
minimum amount of money one could expect to lose. Since the objective isto evaluate an unusual
or abnormal 1oss, this probability is often set quitelow. One, two and five percent probabilitiesare
the most commonly used. The second component is the length of time over which the loss can
occur. This could be a day, week, month, year or any other relevant time interval. The third
component is the actual dollar amount of the potential loss. For example, consider an integrated
livestock producer with atotal investment of $5 million. Thisproducer might find that the VAR for
the firm for one year with afive-percent probability level is $200,000. This meansthat thefirmis
expected to show aloss of $200,000 or mor e during the year with a probability of 5 percent.

The concept of VAR isappealing becauseit allows oneto consider the dollar amount of risk
associated with the entire portfolio, or set of business ventures, not just one component of the
portfolio. Inessence, thefocusof VAR ison theloss exposure as measured by the reduced val ue of
abusiness or business venture that results from unpredictable events. To quantify thisrisk, one must
compute the probability distributions associated with the components of the portfolio. Linsmeier and
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Pearson haveidentified three different approaches to measure probability distributions: 1) historical
simulations, 2) variance-covariance approach, and 3) Monte Carol simulation. They describe the
pros and cons of each approach and their synopsiswill not be repeated here. However, they suggest
anumber of advantagesto the Monte Carlo approach -- an approach that isquite easily accomplished
with the @Risk and Crystal Ball programs described above.

While VAR has been quite widely accepted in the corporate financeworld, it has seen limited
use in agriculture. Schnitkey, et. a. have used it to assess the consequences of various grain
marketing strategies. As agriculture increasingly utilizes corporate finance tools and techniques,
firms seem more likely to adapt to and use this risk assessment tool to analyze implications of
strategic risk in particular.

Risk Scorecarding/M apping

Many of the new risksthat are part of today’ s agriculture can only be assessed subjectively or
qualitatively: sufficient numerical observations are not availableto provide objective assessment of
probabilities so as to develop market instruments for risk transfer and alocation, or use actuarial
techniques to insure and mitigate risk. Although objective measurement of risk is preferred to
subjective assessments, theincreasing relative importance of subjectiverisksin agriculture suggests
that they cannot be ignored because they can not be quantified. Until more objective evidenceis
availableto build actuarially sound numerical estimates of risk, asystematic procedureto assessthe
frequency and consequences of these new risks may be essential. Thisin fact is the emphasis of
recent developments in scorecarding (Thornton).

Risk scorecarding is similar in approach to that of credit scorecarding used by lenders to
assessthe credit risk of various customers. The concept isto identify the potential sourcesof risk for
a particular business, to assess the severity of those risks, and to aggregate these scores into an
overall risk assessment that then can be compared to a standard which discriminates acceptable from
unacceptablerisks. Objective, quantifiable measures of risk are preferred, but asin the early days of
credit scorecarding, a systematic approach to subjective assessment of risk is facilitated by the
scorecarding approach. Anillustrativerisk assessment scorecard that is structured to assess various
risksis presented in Figure 4.

Figures 5 and 6 provide a tool that might be used to summarize the risk management
implications of the scorecard. For each of therisk categoriesidentified in Figure4, the probability of
occurrence and the magnitude of the potential consequences are evaluated on ascaleof 1to 5with 1
defined as low and 5 as high for each scale. These numbers are recorded in Figure 5. A pair of
numbers can then assess each risk for a specific business. For example, (2, 4) would indicate a
ranking of 2 on the probability of occurrence scale and 4 on the potential consequencesscale. This
pair of numbersthen providesthe coordinatesto visualize that particular risk in the graph of Figure
6. Example assessment numbers have been assigned to the fourteen different risk categories to
illustrate how these various risks can be visualized by their score coordinatesin Figure 6.
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The different risks are reflected by their coordinates in the graph of Figure 6 along with the
general strategiesthat can be used to managerisk. The assessment provided by the graphical images
of Figure 6 are that the most vulnerabilities that this business faces are from business partners and
partnerships (risk category 6), and possibly the dated nature of the technology used by the business
(risk category 14). Most of the other risks can be either retained or readily transferred/shared with
appropriate market or other instruments. Note how this graphical representation provides a useful
and meaningful synopsis of the many dimensions of the risks faced by the business and can be used
to assess not only the key sources of exposure or vulnerability, but aso how they can be managed.

Scenario Analysis and Stress Testing

Aswe have noted, in many cases the probabilities of the potential risk or loss exposures are
not revealed by historical data, yet thereislegitimate concern about the potential magnitude of aloss
exposure that might occur. This may be particularly true when there are significant structural and
other changes in an industry that are beyond the bounds of historical information. In such cases,
scenario or “what-if” analyses may be the most useful technique to determine the magnitude of the
risk exposure. The basic approach of scenario analysisisto identify specific valuesfor theuncertain
variables that describe a particular future, and then to simulate the consequences or outcomes
resulting from that particular set of values. As suggested by the “what-if” descriptor, scenario
analysis attempts to evaluate the implications of different assumed prospective futures -- in some
sense it attempts to identify and describe the consequences of potential surprises. A procedure
described as Monte Carlo ssmulation is often used to develop quantitative estimates of the risk
consequences or 1oss exposures in scenario analysis. In essence Monte Carlo simulation uses
random draws from apre-specified distribution of possible future events or scenarios, computesthe
consequences for each of those potential events or scenarios, and thus creates a distribution of
consequences that describe the potential 10ss exposures.

Anincreasingly common approach to scenario analysisin thefinancial industry, particularly
in terms of assessing portfolio risk, iscommonly referred to as stresstesting. Stress testing can be
applied to any business -- financia or nonfinancial -- and in reality is a process of assessing the
severity of the potential |oss exposure from any uncertain event. Inreality, stresstestingisaform of
“what if” analysis whereby the severity of the consequences of future uncertain eventsis measured.
Again, Monte Carlo ssimulation procedures are frequently used in numerical anaysis. With the
growing importance and awareness of strategic risk inthe agricultural sector, stress-testing will likely
become an increasingly more common component of the assessment of futurefinancial performance
and financial risk.

Strategy Development and Risk

Developing strategy and managing strategic risk in an environment of risk and uncertainty is
a complex and ambiguous process. Courtney has described a useful framework for developing
strategy and managing strategic risk. He identifies four levels of strategic uncertainty: 1) a clear
enough future where a single forecast of the future business environment is sufficiently narrow to
point to a single strategic direction; 2) alternative futures where the business environment can be
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delineated in afew discrete scenarios; 3) arange of futures where the business environment can be
defined by the range of alternative futures, but not by a discrete specific set of scenarios; 4) and true
ambiguity where the future business environment is essentially impossibleto predict. Visual images
describing these four levels of uncertainty are shownin Figure 7. Different approachesto managing
strategic risk are most useful depending upon the different level s of uncertainty in thefuture business
environment.

Courtney suggests that developing strategy in an uncertain environment is a two-stage
process: first, choosing a strategic posture which defines theintent of strategy; and, second, selecting
a portfolio of actions that are the specific moves or activities that can be used to implement the
strategy. Three strategic postures are identified: 1) shapers who attempt to drive their industry
toward anew structure of their own design, 2) adaptors who take the current and future structure of
the industry as given and react to the opportunitiesthat structure offers, and 3) reservistswho takea
wait and see approach but reserve theright to play by making incremental resource commitmentsto
enhance their ability to be a successful market participant in the future. These different strategic
postures areillustrated in Figure 8.

Once a strategic posture has been selected three different types of actions or moves can be
made to implement the strategy (Figure 9): 1) no regrets movesthat are expected to pay off no matter
what future comes to pass; 2) an option which is designed to secure high payoffs in the best case
scenarios while minimizing losses in worst case scenarios; and 3) a big bet which involves large
commitments of resources that will either pay off big or lose big.

A couple of examples may help our understanding of the applicability of these conceptsto
strategic risk management in agriculture. A key issuefaced by many farmersiswhat strategy to use
in expanding the land base in their business (rent vs. buy) given uncertainty about future prices and
government programs. It is typically feasible to identify alternative scenarios for prices and
government program paymentsthat define the future, so someform of scenario analysisusing game
theory or option valuation approaches istypically applicable. A most likely strategic postureisto
adapt to the future or reserve the right to play; a big bet move would be implemented with a land
purchase decision; whereas a no-regrets move might be implemented with acrop share lease where
future risk of prices and government payments are shared between tenant and landlord. An option
move might be implemented with alonger term cash lease that includes an option premium and a
right to purchase the property at some future period. Note that these different approaches to
managing the strategic risk may be adopted by different playersin the same market as afunction of
their financial condition and their risk attitudes.

Options concepts may also be useful in making decisions to enter new businesses such as
production of specialty crops. In most cases, transitioning from commodity crop production to
specialty crop production involves sequential investmentsin increasingly specialized machinery and
equipment in an uncertain environment concerning future growth in demand, price premiums, yield
drag, etc. If the required investment must be made up-front with limited capacity to make
adjustments, the expected benefit stream or the expected payoff may not justify the outlay. But if
critical investments such as storagefacilitiesfor identity preservation can bemadeinthefirst year --
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and specialized planting, pest control and harvesting equipment investments delayed for a year or
two until new information is available on the magnitude of the price premium or yield drag for
example, the option value of delaying part of theinvestment outlay plusbuying timeto obtain more
certainty about future payoffs may convert an unacceptable business venture into one that is
acceptable. An example of sequential expansion in livestock facilities would be constructing
finishing barnsinitially, and then a breeding/gestation/nursery unit two or three yearslater if initial
uncertainty concerning pork prices and feed costs subsequently suggeststhat marginswill be on the
higher end of the original probability distribution function rather than thelower end of that function.
These exampl es suggest not only the benefits of using the options approach to making investment or
strategic decisions, but also indicate the value of making such decisions sequentially when possible.

Critical Issues

A number of issuesthat surfacein the new agriculture have already been identified including
the importance of strategic risks, the potential usefulness of value at risk and real options concepts,
and the new risks and new ways of managing risk that result from contract production. This
discussion will present selected additional issues that in our judgment merit attention.

Risk and Product Differentiation

Thefood and industrial use marketsfor agricultural productsareincreasingly characterized as
segmented or niche marketsthat can appear and disappear rapidly. Somefood distribution channels
may require particular quality characteristics which may not be availablein predictable quantitiesin
open, spot markets. For many agribusiness firms that are in the food processing and distribution
business, the risk of changing consumer preferences or a food safety scare may be a much more
critical and important risk to manage than price or availability of raw materials. One reason for a
contractual arrangement to source raw materials from a qualified supplier is to reduce price and
availability risk as well as food safety risks from contamination, and simultaneously obtain the
attributes needed in the final product from the specific attribute raw material. But as noted earlier,
this arrangement may reduce flexibility and introduce relationship risk.

Thetransformation of asegment of agriculture from acommodity to adifferentiated product
industry introduces at |east three new risks. First, differentiated productsare positioned to respond to
unique market segments that value the attribute that is differentiated. Assuming this attribute is
measurable (which may bearisk initself since many food attributesincluding quality aredifficult to
measure), one risk is that consumers and end-users attitudes and willingness to pay for some
attributes may change over time. For example, consumer attitudes with respect to food additives,
biotechnology, and genetically modified organisms (GM Os) do not appear to be stable or predictable
across cultures and across time. Secondly, alternative techniques to accomplish product
differentiation will like develop over time, and those firms or individuals that can produce the
differentiated product will likely increase. Thus, differentiated productsare regularly commoditized
over time, and initially higher margins are eroded as new competitors appear. And the speed of
commoditization isalso asource of uncertainty. Finaly, differentiated productsin thefood market,
particularly if that product isabranded product, also carry therisk aswell asthereward of branding.
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Brand value can be quickly destroyed by defects or quality lapses, and in the food product markets,
food safety isarisk that can quickly destroy brand value.

Risksin Value Added | nvestments

Investment in value-added activities by producers is appealing because margins are often
perceived to be better in these activities, and more control of the food production - distribution chain
can be acquired by involvement in additional activitiesinthevaueadding process. Furthermore, the
common perception isthat vertical linkages or alliances through ownership or contract production
will aso reduce quality and quantity risk.

But theimplicationsfor financial and strategic risk arelessclear. If themarginsinthevalue-
added activities are negatively correlated with margins in production activities, risks are reduced
from a portfolio perspective. But given that in the long run the same fundamental supply and
demand drivers will shape the profitability and margins in the entire production and distribution
chain, it isquite possiblethat these margins are not negatively correl ated but positively correlated --
thereby limiting risk reduction potential (Perry). Furthermore, if additional debt capital isacquired
in the acquisition of the capital assetsto implement the value-added activities, theleverage position
may be increased and thusthe financial risk would be greater. And even if thefinancia leverage of
the vertically integrated firm is no different than the aggregated financial leverage of separatefirms
involved in the same stages of the food chain, thefact that thisequity issupplied only by onefirm or
asmaller set of equity holders compared to the broader set associated with independent ownership of
the stages of the production/distribution system will typically result in increased absolute risk
exposure for those individuals and thus a redistribution of risk. In essence, the dispersion and/or
concentration of financial risk as one movesfrom independent firmsto vertical linkagesisacritical
issue that merits analysis.

A further dimension of thisissue of changesin risk exposure with producer investmentsin
value-added activities is the potential new risks that may exist or be introduced. These new risks
may be in the form of strategic risk such as business partners and partnerships, competitors and
competition, distribution and distribution channels, etc. rather than operational risk (price, quality or
guantity). Thesestrategic riskswill be encountered by both independent or integrated firms; but the
magnitude and complexity of these risks are expected to be larger and more difficult to assess and
managein amore integrated system compared to more fragmented and independent production and
distribution systems. Thus, as producersinvest in additional activitiesfurther down the chain, they
would likely face a new and different set of strategic risks than have been faced in the past.

New Business M odels and Risk

Many independent producers have entered into contractual agreementswith other businesses;
this business arrangement is increasingly used for example in the hog industry. Kliebenstein and
Lawrenceillustrate that while contract production reducesthelevel of risk for the producer, risksand
returns vary by contract. A key consideration in assessing the economic impact of contracting and
other business arrangements on the producer isthe interrel ationships between the risk aversion (and
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risk-return trade-offs) of the producer and the risk attitudes of lenders and the capital markets as
reflected by the financing terms and arrangements and credit availability under different business
arrangements. Because of their risk averse nature, lenders are careful in extending credit to
businesses that exhibit significant operating risk; they will often extend more credit to those
businesses that manage the operating risk through various techniques such as contract production.
To transfer operating risk to someone else requires the producer to accept alower profit margin,
(sincetherisk taker must be compensated to accept that risk) and thus return on assets. But thereal
issuefor the producer iswhat istheimpact on return on equity of different businessarrangements. If
the lender allows a producer to borrow additional funds and expand the business, because of the
reduced operating risk under contract production, it is possible for the producer to have a higher
mean return on equity and alower variance of return on equity (Boehljeand Ray). The higher mean
return and lower variance on equity may coincidewith the producer receiving alower mean returnon
assets. Thisissue of the implications of various contracting arrangements on the risk and return to
equity capital (not just to assetsor total capital asistypical of most analyses of contract production)
iscritical to understanding the growing opportunities and interest in contract production.

M arket Risk and Perfor mance

Theindustrialization of agricultureislikely to compound the risk and uncertainty related to
the effectiveness of marketsin providing accurate messages to consumers and suppliersin the food
chain concerning prices, quantities and qualities of products and attributes. With the formation of
more tightly aligned food supply chains, it can be argued that messaging is much more precise,
timely, and generally more accurate for participants in the chain than might be provided by market
forms of coordination. Critical assumptions of this argument are that product attributes are
accurately measurable, and that consumer demand for attributesis predictable. Recent studiesof this
phenomenain the pork industry provides support for this hypotheses, but much further work inthis
and other industriesis needed (Poray et al., Cloutier).

What about the risk faced by those who are not part of thetightly aligned supply chain -- are
not qualified suppliers? Isthere more volatility in the prices they receive because of thin markets?
Do they have access to a market or are they closed out because only qualified suppliers can
participate? Because of the thinness of these markets, are they not only subject to more volatility,
but also more potential for manipulation? Do the prices and other information conveyed by these
thin markets provide accurate messages to consumers and suppliers concerning quantities, qualities,
cost and value? If the commodity markets become the “salvage” market for products that do not
meet specificationsin the qualified supplier system, do they become frequently over-supplied with
the prospects of more downside price volatility than upside potential? If those who cannot
participate in the qualified supplier systems can only sell in commodity markets and these markets
take on the characteristics of a salvage market, do the participants incur more of the risk of more
tightly aligned chains without the potential of receiving any of the rewards? If markets become
sufficiently concentrated that only one or possibly two qualified supplier arrangementsareavailable
in a particular locale, how can participants be assured that their share of the risk and rewards of
participation are equitable? The fundamental issues of access to information; transaction
transparency; equitable sharing of risk and reward by non-participants as well as participants in
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tightly aligned supply chains; and the risk associated with market accessareall important market risk
and performance issues that are part of the changing agriculture.

New Risk M anagement | nstruments/Options

Private sector innovation in the risk transfer/mitigation/all ocation markets hasresulted in a
proliferation of new instruments and alternatives. In grain production, futures trading in yield
contracts combined with futures and options on commodity prices hasfacilitated the devel opment of
abroader set of insurance contracts including crop revenue insurance and revenue assurance. More
complex risk management alternatives that combine variousformsof crop insurancewith traditiona
forwarding pricing, hedging with futures and/or options, contracting or sSimilar instrumentsare being
offered. Contract production in livestock including pen-space, window or minimum price
contracting isincreasingly common in the pork industry in particular. Income per acre contracting
has been used in specialty crop and seed production, and may have potential in commodity
production in the wheat and corn industries. More input supply firms are offering performance
warrantiesas part of their product/service package (not just in machinery and equipment, but alsoin
the genetic and chemical industries). And more consulting firms are offering a broader set of risk
management/counseling services. The number of instruments and strategies for managing risk in
crop and livestock production is proliferating rapidly, yet we know little about how effective these
instruments and arrangements are and under what circumstances they may be useful.

Lending or Credit Risk

Therisk involved in lending to industrialized production agriculture are different than those
in traditional agricultural lending. If the product produced isaspecialized or differentiated product
rather than acommodity, therisk of market access may increase. Differentiated product markets can
disappear and/or be flooded by aternative suppliers; the borrower must have a thorough
understanding of the market as well as well-developed marketing and distribution skills to be
successful in differentiated product markets. Documenting these potential risks and proceduresfor
assessing and managing them would assist lenders in credit analysis for differentiated product
producers. And the growth in differentiated products and contract production may aso have
important implicationsfor commodity markets and commodity producers. Open access commodity
markets may increasingly becomeresidual markets (i.e. the salvage market) with growth in contract
and differentiated product production. Those who participatein these markets may thus be subject to
increased price variability with the prospect of more downside pricerisk than upside potentia - i.e. a
skewed price distribution.

Many of theintegrated, new venture projects also involve specialized assets. Thetechnology
embodied in these specialized assets may be critical to the physical performance and debt servicing
capacity of the venture. The wrong technology could be disastrous, both in terms of operating
performance and marketability of assets if default occurs. Although the technological risk for
integrated, new venture projects may not beall that different than for traditional |oans, thesize of the
loan and thus the exposure to a bad technological choiceislikely to belarger. The implications of
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asset specialization and technological risk on credit risk and collateral management are interesting
and important issues.

New venture projects are expected to have long lag times during the construction and start-up
phase which must be recognized in developing financial projections. Itisnot unusual for delaysin
construction of hog buildingsand other livestock facilities, resultingin little revenue during thefirst
year and an expanded need for operating funds to cover cash flow deficits during the longer than
expected start-up period. Itistypical to havethe operation running only at 75% to 90% of efficiency
and/or capacity during the second year of operation, so cash flow and debt servicing is impeded
further. Documenting the magnitude and frequency of these start-up problems and theimplications
for debt servicing isessential for lendersin assessing credit risk, and in developing loan terms such
asdeferralsof first year principa payments on building loans or multi-year operating credit linesto
accommodate start-up problems.

Asafunction of thelarger scale of operations, industrialized new venture projects may more
frequently encounter regulatory compliance risk. Particularly in integrated livestock production,
larger scale units may be held to higher standards concerning environmental rules and regulations
and labor and worker safety rules. Recent violations of environmental regulations, both in the
Midwest and Southeast, have resulted not only in increased monitoring of compliance, but have
made the approval and permitting processin some states moreformidable. Thusregulatory concerns
may not only increase the delaysin current and future construction which will impact cash flows, but
they also may increase monitoring and compliance cost as well as the potential risk of shutdown
because of non-compliance which also will impact debt servicing capacity. Documenting these costs
and risks would be useful to understanding the credit risks that lenders who serve this segment of
agriculture will face.

Increased integration of the food system aso has significant implications for lenders. An
integrated food system will mean that individual firms may require financing for a broader set of
activities, thus increasing the potential amount of funds needed as well as the types of financing
termsand arrangements. If the coordination isaccomplished through contractsor strategic alliances,
the lender must not only evaluate the internal credit-worthiness of the customer, but also the terms
and conditions of the contract or alliance to make sure that the overall arrangement is financially
sound. Various coordination systemswill likely change the asset structure or the cost and revenue
characteristics of afirm, and thusrequire different criteriafor credit assessment. For example, out-
sourcing of suppliesor contract production frequently reduces the current assetsand liquidity of the
firm since others own the inventory. Thus, typical measures of liquidity used in credit analysis --
such as the current ratio or liquid asset margin -- will need to be modified. Analytical work to
document the risk implications of amore integrated agriculture would not only be useful in lending
decisionsand credit analysis, but also in policy discussions concerning both saf ety and soundnessin
thefinancial industry, asit attemptsto serve the new agriculture; and farm policiesand programsto
cost effectively mitigate or manage risk in the agricultural sector.
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Strategic Risk Analysis

Strategic risks are unique -- there is little historical documentation of their occurrence or
severity; thusthey havethe potential to bereal surprises. The chances of occurrence are presumably
very low; the consequences are very severe (maybe even a capital wipe-out). And in genera,
because of their ambiguity, most managers and lenders ignore strategic risks. Strategic risks
typically are not reflected in traditional financia documents used in credit analysis, and are rarely
documented otherwise. Consequently it is not uncommon for these risks to receive little if any
attention in the credit review process.

The implications of these concerns are apparent. First, additional tools must be developed
and procedures adopted to assess strategic risks for both borrowers and lenders. Such tools might
include further development of the scorecarding and mapping techniques aswell as stress - testing
technique discussed earlier. In addition, further analysis should be focused on innovative ways to
manage strategic risks; even flexibility and avoidance may not be adequate to manage and mitigate
the consequences of real surprises. Finally, concerns about strategic risks shouldinclude whether or
not capital adequacy policiesand regulations, whether for borrowersor lenders, adequately account
for these risks.

M anagement vs. Financial Approaches to M anaging Risk

Strategies to mitigate and manage risk, whether that be for a farm or agribusiness or a
financial institution, can be categorized as either asset/income management strategies or
financial/liability management strategies. Asset/income management strategies would include the
classic diversification approach to managing a farm business or a lender’s portfolio; the pricing
and/or hedging approachesto protect marginsin afarm business or afinancial institution; insurance
programs to mitigate loss exposures for assets in afarm or agribusiness firm and the paralel for
financial institutions of credit analysis, loan guarantees, and collateral to mitigate losses on credits
and other financial assets for a financial institution. The asset/income management strategies to
reduce risk exposure for farm and agribusinessfirms and |enders have been the focal point of much
of the historical assessment of risk management and the evolution of risk management instruments
and markets.

Until recently financial/liability management instruments and approachesto mitigaterisk in
agriculture have not been thefocal point of asmuch innovation, and those that have evolved recently
in the form of off-balance sheet financing, leasing, and even some of the financial derivatives have
falen into disrepute because of recent misuse and abuses. Consequently, innovative financial
management instruments and markets to mitigate risk have been slow to evolve, leaving the most
basic of financial management strategies to mitigate risk exposure -- maintaining strong equity
capital positions.

But ismaintaining astrong equity base the only acceptabl e financia management strategy to
mitigate risk? Could more creative financing instruments be used that might share some of the
upside potential while accepting some of the downside risk? What is the potential of some of the
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investment banking principles used in other industries to expand the set of financial/liability
management strategies for risk management in agriculture and agricultural lending? Have we been
as cregtive as we might be to use the financial futures and derivatives markets to truncate the loss
exposure on the liability side of the balance sheet for businesses and/or banks? Is there an
opportunity in the financial markets to extend securitization and reinsurance principles to further
reduce credit risk so that higher leveraged positions do not generate unacceptabl e | oss exposures. In
fact, the opportunity to mitigate some of the strategic risks noted earlier with traditiona asset/income
management strategies maybe difficult if not impossible. It may become increasingly important to
develop innovative financial/liability strategies for risk management because many firms will be
unabletoincreasetheir equity capital base and maintain even higher equity financing positionsif that
isthe only strategy available to mitigate the oss exposure from strategic risks.

I ntegration of Risk and Financial M arkets

Important changes are occurring in the product and serviceindustriesthat supply production
agriculture. One of these changes is the integration of the financial services industry and the risk
management servicesindustry. Insurance companies have alwaysbeen significant playersin both the
risk and financing markets, but not as integrated providers. Instead, the investment division of life
insurance companies in particular have been important providers of mortgage credit to farmers,
whereas specialty crop and casualty insurance compani es have been the magjor participantsin therisk
management markets. But risk isakey issueimpacting thetermsand rates of the financing package
offered to specific customers, and it has been common-place for lenders to require various risk
management strategies such as purchasing crop insurance asacondition for extending credit. More
recently, new risk management instruments including price, yield and performance warranties by
input supply companies and net income contracting in grain and livestock production have been
introduced into the market by input suppliers and product purchasers. These new instruments and
arrangements areresulting in an increasingly integrated risk management serviceindustry, financia
products/services industry and real product input supply and product processing industries.

A Final Comment

Dramatic changes are occurring in the agricultural sector -- changes which will result in
agricultural industries having many of the characteristics of manufacturing industries. The rapidly
changing business climate is creating a new agriculture with new risks. And many of these risks
require new approaches and different perspectivesto adequately assess and manage them. The new
risks will create both challenges and opportunities for farm and agribusiness firms and those who
finance them.
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Figure 2—The Universe of Risk

Categories of Risk

lllustrative Sources of Risk

Financing and Financial
Structure

Debt servicing capacity, leverage, debt structure, nonequity
financing, liquidity, solvency, profitability

Market Prices and Terms of
Trade

Product price volatility, input price volatility, cost structure, contract
terms, market outlets and access

Business Partners and
Partnerships

Interdependency, confidentiality, cultural conflict, contractual risks

Competitors and Competition

Market share, pricing wars, industrial espionage, antitrust

Customers and Customer
Relationships

Product liability, credit risk, poor market timing, inadequate
customer support

Distribution Systems and
Channels

Transportation, service availability, cost, dependence on
distributors

People and Human Resources

Employees, independent contractors, training, staffing adequacy

Regulatory and Legislative

Export licensing, jurisdiction, reporting and compliance,
environmental

Political

Civil unrest, war, terrorism, enforcement of intellectual property
rights, change in leadership, revised economic policies

Reputation and Image

Corporate image, brands, reputations of key employees

Strategic Position and Flexib

ility

Mergers and acquisitions, joint ventures and alliances, resource
allocation and planning, organizational agility

Technological

Complexity, obsolescence, workforce skill-sets

Financial Markets and

Foreign exchange, portfolio, cash, interest rate

Operations and Business
Practices

Facilities, contractual risk, natural hazards, internal processes and
controls

Adapted from Teach, Edward, "Microsoft's Universe of Risk" CFO, pp. 69-71, March 1997.

Figure 3—Skewed Probability Density Function (PDF) for Corn Price
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Figure 4—Risk Assessment Scorecard

ASSESSMENT

Low High
CATEGORY OF RISK Risk Risk
1 Financing and financial structure 1 2 3 4 5 6 7 8 9 10
2 Market prices and terms of trade 1 2 3 4 5 6 7 8 9 10
3 Business partners and partnerships 1 2 3 4 5 6 7 8 9 10
4 Competitors and competitions 1 2 3 4 5 6 7 8 9 10
5 Customers and customer relations 1 2 3 4 5 6 7 8 9 10
6 Distribution systems and channels 1 2 3 4 5 6 7 8 9 10
7 People and human resources 1 2 3 4 5 6 7 8 9 10
8 Political factors 1 2 3 4 5 6 7 8 9 10
9 Regulatory and legislative factors 1 2 3 4 5 6 7 8 9 10
10 Reputation and image 1 2 3 4 5 6 7 8 9 10
11 Strategic position and flexibility 1 2 3 4 5 6 7 8 9 10
12 Technological factors 1 2 3 4 5 6 7 8 9 10
13 Financial markets and instruments 1 2 3 4 5 6 7 8 9 10

14 Operations and business practices

TOTAL SCORE:
Figure 5—Risk Exposur e Assessment
Severity
Probability = Consequences

Business/Operational

1. Operations and business practices
2. People and human resources
3. Strategic position and flexibility

Financial

4. Financing and financial structure
5. Financial markets and instruments

Business Relationships

6. Business partners and partnerships
7. Distribution systems and channels

Market Conditions

8. Market prices and terms of trade
9. Competitors and competition

10. Customers and customer relations
11. Reputation and image

Policy and Regulation

12. Political factors
13. Regulatory and legislative factors

Technology

14. Rate of change and innovation
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Figure 7—Strategy Under Uncertainty

A Clear-Enough Future

Alternate Futures

What Can Be
Known?

A single forecast precise enough
for determining strategy

A few discrete outcomes that
define the future

Analytic Tools

“Traditional” strategy tool kit

Decision analysis
Operation valuation models

Game Theory

Examples Strategy against low-cost airline Long-distance telephone carrier’s
entrant strategy to enter deregulated
local-service market
Capacity strategies for chemical
plants
< ’) R
A Range of Futures True Ambiguity
What Can Be A range of possible outcomes, No bias to forecast the future
Known? but no natural scenarios

Analytic Tools

Latent-demand research
Technology forecasting

Scenario planning

Analogies and pattern recognition

Nonlinear dynamic models

Examples

Entering emerging markets, such
as India

Developing or acquiring emerging
technologies in consumer
electronics

Entering the market for consumer
multimedia applications

Entering the Russian market in
1992

Source: Courtney et al.
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Figure 8—The Three Strategic Postures

2f

Shape the Future Adapt to the Future Reserve the right to play
Play a leadership role in Win through speed, agility, Invest sufficiently to stay in
establishing how the industry and flexibility in recognizing the game but avoid
operates (for example, setting and capturing opportunities premature commitments
standards, creating demand) in existing markets

Source: Courtney et al.

Figure 9—What’sin a Portfolio of Actions?

These building blocks are distinguished by three payoff profiles that are the amount of investment
required up front and the conditions under which the investment will yield a positive return.

Scenario Value

1 +

2 +

3. +

4 +
No-reg!'ets moves Options Big Bets
Strategic decisions that have Decisions that yield a significant  Focused strategies with positive
positive payoffs in any positive payoff in some outcomes  payoffs in one or more
scenario and a (small) negative effect in scenarios but a negative effect

others in others

Source: Courtney et al.
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