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USE OF SCENARIOS IN ERS 1 s 

ECONOMIC PROJECTIONS PROGRAM 1/ 

Originally a theatrical term ~etting forth the sequence of action 

as well as describing charaeters and sci~nes, Herman Kahn introduced the 

term "scenario11 into the pub lie dialogue about the future in his The Year 2000, 

published in 1969 (Kahn). Kahn defines scenario as a hypothetical sequence 

of events constructed to focus attention on causal processes and decision 

points. Thus, a scenario is a consistent, well researched and detailed set 

of events permitting the reader to understand the situation, conditions, 

and strategies that prevail (Carr). 

In ERS's Economic Projections Program, we give scenarios a similar but 

probably s,omewhat more restricted meaning. We define scenario as a precise 

statement of assumptions and/ or projections about the future require.d to define 

the environment in which the food and fiber system wil 1 function. Scenarios 

provide :information necessary to pr'.i.me the econometric components of the National­

Interregional Agricultural Projections (NIRAP) system. Scenario statements, 

assumption's and/or projections are. essential parts of the Economic Projections 

Program I s total information system but they are inputs into econometric components 

of the NIRAP system rather than output from them. 

Thus, in their use for "priming" our current operational NIRAP system, 

the scenarios are static; that .is, once a scenario is specified, no new 11 shocks 11 

occur. This limiting characteristic of our use of s<:enarios will be· trans­

formed into a much more dynamic application of scenarios in an "interactive 

mode" as analytical capahility of the NIRAP system L, expanded. 2/ 
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General World Food Scenarios .·· 

. . 

Scenarios can become' so restrictive• that they pr,edetermine the future,· 

For exam,ple, we've had· a feast or· famine attitude about. the world · food situation.·· 

With the regularity of a pendµlum, we swing from the position that ·the U .• S. food 

and' agricultural sector has an inherent and chronic capacity for overproduct"ion to 

the other extreme of viewing scarcity as a permanent chdr'acte~isi:dc of food 

production. For convincing e~{de1~~e ·~~pporting the ~g:ronicJt>¥,~1:;P,7::E>Q-µ6t:i,on hypo­

thesis, see The Roots of the Farm Problem. (Ready et. al .J and .{lrl;le;OV:er,pr,09uction 

Trap in U.S. Agriculture)Johnson and Quance, editors). For the scarcity 

theme, read almos·t any· current literature on global food production, · for the 

pendulum is at that extreme; but especially s-ee Lester Br~tm's By Bread Alone. 

And ,for a near; complete ·swing of the pendulum fr'om feast to famine, read BroWn' s 

Seeds of Change before you read his ~y)Br.ea:<3.!Alone. . .·· • ......:.,~...;.,-.-_.4_ -,. ,•,•---

The feast or famine pendulum scenarios, al though acknowledging demand for . . . . . . . . ' ~ 

food in the form of population and income growth, emphasize sup+JlY as the 

positive or negative force in the woi:- ld food balance.· . To more fully complete 

the broad scenario pdssibiHties, we must ~ive demand egual weight in a kind 

of four. quandrant supply-demand scenario plane, as illustrated in Figure 1. }_/ 

Depending on the quaqrant in Figure 1, · supplJ: and demand are positive 
_.· ~-'.:.\. ~ ·), .. 

or nega,tive forces in the world food balance. 

Malthus was the. originator of the quadrant III doomsday sc.enario in 

which only starvation is effective in holding population in check and balancing 

food supplies with needs. In An Inquiry 'Into the Huniah Prospect, 'Heilbroner· 

is a modern day Malthus. He laments the human prospect: horrifying population 

growth without sufficie~t food results .in catas~rophic starvation and disease 
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ABUNDANCE SCE'.1AR.IO ,,here 
~nlirnited technology leads 
to a future with·abundant 
and low-cost food 

-in 

DOOMSPAY SCENARIO leading to 
a Malthusian Trap kinrl of future 
in 01ich starvation iS the 
equilibrium mechanism 

+ CONTRIBUTION OF 
SUPPLY TO A 
DESIRABLE 
EQUILIBRIUM 

I 

3 

U!,1FOLDING SCENARIO, supply-'demand 
management, leading to an alternative 
future with continued problems of 
abundance and scarcity which can be 
managed in a reasonable way 

CONTRIBUTION OF 
DEMAND TO A 
DESIRABLE 
EQUILIERIUL'i 

II 

CONSERVATION SCENARIO--zero population 
growth--· leading to a demand managed 
future 

Figure 1.--The world food situation supply-·defiland scenario plane 
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throughout a large portion of the developing worl.g. Unrestri9ted industrial 

growth eventually brings about a serious threat of envir.onment.al collapse. 

Advocates of the technology induced abundapce scenario of quadrant IV view 

unchecked population growth and other negative aspects. of demand as an alarm 

calling .for greater technical research in food and agriculture. In the U.S.~ 

Michigan .State University I s Sylvan .. Wit.twer, the whir ling coordinator of the 

National Academy of Science I s World Food and Nut1eition.,S,tudy: ,EHhancer!}ent. of 
-~--· ....-.-:,.,-.,-~,~"':"'='-:~::--· .-.. ~':"".:'----:-

Food Production for the United Stat~~' advocates a "Manhattan project" 

in food. that would rival the atomic bomb effort. Through an impressive 

government commitment of agricultural research funds, technological break­

throughs of increased photosynthetic efficiency, genetic engineering and con­

trol led environment, land grant experiment stations could remove production con­

straints and create an abundant food supply to meet demand. 

Hans Linneman, the Dutch economist and Lead er of the Club of Rome's project 

on feeding a doubled world population by year 2000, is apparently also convinced 

that food constraints need not limit population growth in the foreseeable future. 

The conservation scenario futurists in quadrant II ignore the possibilities 

of increasing conventional 'food supplies, placing emphasis on regulating popu-

la.tion growth. These advocates believe that population growth combined 

with continually rising affluence will unbearably pressure the earth's resources 

and ecosystem. Lester Brown's In the Human Interest advocates a population control 

strategy leading to a stable world population of 5.8 bilJion by year 2OJ5. This 

compares with uncontrolled world population projectiGns ranging from 10 to 16 

billion in the same time horizon. Teamed with the population control advocates 
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are those emphasizing conservation of our limited resource.s. For Mumford I s 

3"entagon of Po1fer--The Myth of the Machine, energy is one ingredient forcing 

us to adapt civilization to the machine. He advocates that we all "plant,· 

work and eat. 11 In the Cornbelt; Barry Commoner is investigating the outnut of 

organic· farms. And in urban neighborhoods, Karl Hess is experimenting with 

basement trout fisheries and rooftop gardens as alternative food sources. 

The supply--demand management or unfolding scenario of quadrant I sees man in 

control of himself and his environment, a world in which both technologies a.nd 

human values change. Rather than concentrating on either technolog:i.ca1 change 

to increase food supplies or population and resource use control and conservation 

to decrease food needs, a balanced future is sought in which both the .quantity 

and quality of human existe11ce is valued. Rather than accept Mumford's rejection 

f 1 h ' T.1 • . . I ' . . ·. h ' . f ' . 1 . o t 1e mac,. 1ne, w1ttwer s wors.11p o tne mac.1.Tne, or Heilbroner 1 & hopelessness, 

those of us in quadrant I have reasoned faith in a future where the machine 

and man are adaptive to a common rhythm in tune with our environment. 

Actually, only the unfolding scenario. provides. for a real opportunity 

to project and analyze alternative futures for the U.S. and world food 

and agricultural system. For those futurists basing their analysis on the 

doomsday, abundance, or conservation scenarios, the future is largely predetermined 

by their single din1ensional 2:nd m1yielding s-::enario. 

The unfolding scenario calls for bracketing the determinants of food 

supply and demand such as technological change, inflation, environmental 

.conditions, population and income growth and world trade in likely ranges. 

Probabilities of each reasonable combination of sub··-ranges are estimated 

and the resulting alternative futures simulated. through a planning horizon. 
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If the projections and analysis indicate a hil!,h probability of something 

like a doomsday, society is not constrained to accept the results. 

Rather, we can stop the simulation as it advances through time, rewrite 

the "second act" of the scenario, making new policy decisions in reaction 

to undesirable events, should they appear 1:Lkely, and continue our 

jom;:ney through time in reasonable control of our destiny but subject 

to the stochastic elements of our natural and human ~nvironment. 

The unfolding scenario seems to be a reasonable one. It has held for about 

4000 years and Genesis records; "As long as the earth remains, there will be 

springtime and harvest, cold and heat, winter ·and summer, day and night", and 

11man--·the master of all life upon the earth and in the skies and in the seas." 

Scenario Development Procedure 

Although ERS and USDA has had important economic projection activitiet:, 

as far back as records are available (Porter), it was _only with the 1973 

reor~anization ~hat ERS developed our present organization for, and 

approach to, long-range projections (Quance). And our use of scenarios 

in a systems approach to simulating and analyzing alternative futures 

for U.S. agricultt..:re is still being developed, tested, and modified. "But the 

scenario development process as we now see it i:wolves three basic activities; 

issue identification, information -::ollection and classification, and information 

analysis (figure 2). 

Issue Identification 

Although perhaps the greatest analytical task in the Economic Projections 

Program is t0 simulate the basic structure of all subse-:::tors of U .:s. food and 
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agriculture via the NIRAP System, we want to use the NIRAP system to analyze 

maJor recurring and emerging long-range issue_s with respect to food and agri­

culture.· Th1fs, the fi~st major activity in the scenario development process is 

to update our "information packagell concerning these .issues. And we find that 

almost all such issue,s relate to shifts in agricultural supply or d .. emand 

functions over time. 

We examine the NI.RAP system for a capability to simulate a reasonable 

ran~ge of uncertainty with respect to the issue by accepting exogenously calculated 

or generating calculated shifts in the appropriate supply or demand function 

representing the likely range of uncertainty. If appropriate supply-demand 

components of the NIRAP system do not have such a capability, that attribute 

1s considered for future system development along with other research priorities. 

If the needed capability exists, the issue information package is stored 

as a candidate for a sceriarfo dimension. Out current scenario ditnension capability 

includes population and 1GNP growth domestically a11d world agriculturd trade 

as commodity demand attributes and public expenditures for agricultural research 

and extension programs, input price inflation and environmental_ controls 

as supply dimensions. We are also working on alternative energy conservation 

practices as an additional supply attribute. See Agriculture Th? Tf!:l.td -Century: 

Commodity Productio,1.1 and Utilization Projections to 1985 (Numbey 2, Smith) 

for our first application of defuand attributes in scenario development. 

Information Collection and Classification 

The above issue identification process is designed to identify the 

maJor uncertainties with respe.ct to the future supply and demand. for agricultural 

outpu,t and how these might change over time. But there is an increasingly large 

· a-me·unt 0f infor.mation .available about projected events that •could {mpa,::t on the 
J ,_ .. · 
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supply and/or demand att'ribute representing the uncertainty. The Futures 

Group's Scout Index and the Foundation For The Futrure's Future Report ar:e examples 

of n:ajor organized sources of information al:fout possible future events. We 

routinely collect, evaluate.and sort such forecasts as potentially impacting 

a scenario dimension or NIRAP system coefficient. This informat.ion is also stored 

for periodic scenario development. 

Information Analysis 

Information from both of the above activities is ,brought together' in a scenario 

development workshop for analysis. 

Most technical and economic components of the NIRAP System depend basically 

on "hard 11 time series and cross sectional data and thus on ''hard" econometric 

analytical techniques. But the scenario development component depends mainly 

on "soft 11 or judgmental data. Here some of the emerging "soft" analytical 

techniques such as Delphi processes and cross-impact models are mor.e appropriate 

because they lend th ems elves to professional interaction, consensus derivation, and 

indexing of judgmental information (Mitchell et. al.). 

• Scenario ievelopment workshdp participants are selected fdr their 

knowledge of proposed scenario dimensions and the uncertainties surrounding 

their future growth. Background papers are provided to participants summarizing 

information gener,;1.ted in the issue identification and information col 1 ection and 

classification phases. With the use of Delphi and other professional judgment 

consensus generating techniques~ coefficients of a cross.impact model are 

developed and the model is used to derive COTT\posite scenarios. .Information 

generated in this phase includes supply and demand attributes or "shifters" 

and NIRAP system coefficients affected, time sequence of impact, magnitude 

.of impact and associated probabilities or likelihood that the forecas"ted 



events and adjustment ranges comprising the reslilting scenarios will 1n 

fact occur. 
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The combination of "most likely" ad ju.sttnent ranges comprises the "unfolding" 

or sti'pply-demand rnanagemen:t scena;rio while other, adjustment ranges permit issue 

analysis and estimates of the likelihood that our food future could fall within 

various ·ranges depicted by the stereotyped· scenarios of Figure L Scenario 

detail· provides adjusted coefficients for, and "primes'' econometric · supply-,-
.. 

demand oriented components of, the NIRAP system. ResuLting pnij,ections 

and analysis of alternative food and agricultural futures are disseminated 

to public and private decisionmakers and one round of a general interactive 

research, planning. and policy making cyclic process is complete. 

A Food Future Hypothesis 

The supply--cl.emand ·sCenarJ..o plane concept presented in Figure 1 may b9 ll.se-

ful for more than stereotyping peop_le who propose of various alternative futures 

for food and agriculture. The a.~es of Figure 3 measuLe fhe annual percentage. 

11 shifts 11 or nonprice increases in the sfrpply and derhand for U.S. farm output 

In the context of Figure 1, it is thus necessary to index the axes 

of Figure 3 such that combinations of long···run normalized annual shifts 

in the supply and dema;1d _for U.S. fa.rm output falling within each quadrant 

would const'itute a food flltlire dominated by a unfolding or supply-demand 

management situation, conservation, doomsday, or technplGgy inq.uced 

abundance. 

With respect to dema:id, I have labeled the origin of Figure 3 as 4 percent 

because a recent preliminary appraisal of U.S. agricultural production 

capacity indicates that our feasible supply capa,city could accommodate an 

annual increase in. demand of. up to 4 percent per year.· Gr.eater annual increases 
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in output would be so costly as to cause prices received by farmers to increase 

sharply and thus perhaps unreasonable food price increases· (yeh, et. al.). 

U.S. agriculture has gei1erally been blessed with technological advances 

and increasing agricultural productivity. And although input price inflation and 

cost increasing environmental controls cause a "real 11 nflgati ve shift in the 

supply function for farm output, we include these as real price supply responses 

in the NIRAP system. Thus, technology induced productiv~ty growth is the 

primary farm output supply shifter. And since any long run decrease in productivity 

would be an alarming development, the vertical. axis in Figure 3 representing the 

annual shift in the supply function for U.S. fanr; output is indexed with zero at 

the origin. 

According to Figure 3 then, a long run food future with positive produc-

and less th211 li ~ent ~1nual growth ind would constitute a 

manageable supply-demand or unfolding food future. Food abundance with long-run 

demand growth ii1 excess of L, percent per year could be sustained only with 

. technology induced productivity growth .. Long-run negative productivity growth . . . 

would necessitate a population controlled conservation food future where growth 

in demand was constrained to less than 4 percent per year. And negative productivity 

growth accompanied by long-run demand growth in excess of 4 percent per year 

could constitute a doomsday food future. These generalities hold only within 

reasonable ranges .of annual shifts in supply and demand .. For example; a 1 

percent per year productivity gain accompanied by a 7 percent per year increase 

in demand would not represent a food future of abunda 1ce. This raises the 

question of probability or estimates of the likelihood that agriculture will 

adjust within various areas of Figure 3. 
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We have developed projections of several alternative future, for U.S. 

agricultu~e · based on major uncertainties with respect J:o possible shifts 

in the supply and demand for U.S/ farm output. In all such cases, the resulting 

annual shift in supply was centered around 1 percent per year and the annual, 

shift ip. demand generally ranged from 1 to 2 percent· per year. This leads to 

the hypothesis represented by the probability contours impo.sed' oil Figure 3. 

This hypothesis is that there is· about an 80 perc:'~nt likelihoo,d'. that we ,;zill 

experience a long-range food future bounded by a 1.5 to 2. 5 pet.cent annual 

shift in demand and a . 5 to 1. 5 annual shift in supply. As the food future 

possibilities extend from this central tendency, the probabilities of our 

food future falling within the various areas of Figure 3 decrease rapidly. 

And the likelihood that our food future will have the doomsday characteristics 

of quadrant III is only a fraction af .12 since that propab.ility area ( .06 + 

. 04 + . 015 + . 005) is shared by almost all of quadrants II and IV plus the out­

lying areas of_ quadrant I. 

We will be repeatedly testing this food future hypothesis in the ERS Economic 

Projections Program. Through careful specification and quantification of 

scenario attributes, we can make a direct linkage between the general world 

food scenario po_ssibilities and our· projections and analysis of alternative 

food. futures. Each alternative future will have quantified dimensions 

related to emerging or recurring long-run food issues, can be plotted 

in Figure 3 when reduced to an annual percentage shift in the supply 

. and demand for farm output, and will provide an early warning for long-range 

food and a~ricultural policy considerations if its location approaches 

quadrants II, III, or IV. 
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But much work remains to be done. I don't know if the axes of Figure 3 

are indexed to accurately represent the four general types of food and agri­

cultural futures. The probability dimension of Figure· 3 needs·· to be mapped 

out more completely through repea:'ted simulation of alternative futures for food 

and agriculture where scenarios are purposely compiled to push agriculture 

toward a doomsday; c01rnervation, or technology induced abundant food 

future. And we need to develop auxilary indicators of the quality 

of our food future such as percent of per capita real dispos 0able income 

spent on food, the number of people dependent on welfare for their 

food diets_, . the nutritional quality of our future food diet, the incidence 

and magnitude of world food shortfalls, environmental quality, food 

safety, etc. 

Deyeloping long-range projections 1.s by nature a risky business. We often 

find ourselves 1.n a "box" of trying to predict a future that has, not yet been in­

vented. We want to avoid this dilemma. Private and public decisions and actions 

will combine with stochastic natural forces to invent our food future. We want to 

develop a comprehensive information· system t·o aid this pro-cess ,.· Our system must· 

rely on both professional judgment and formal modeling capabilities combined in 

optional combinations. Scenario development, while relying mainly on professional 

judgment, can be a very detailed and rigorous process and can contribute n'ruch 

toward making our food future manageable. 
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FOOTNOTES 

1/ This report is a produc::t of ERS' s Economic Projections Program. As such, 
it is an integration and analysis of pertinent data and professional judgment 
contributed by many. economists, program managers, and support personnel in. 
several program areas and divisions of ERS and sister agencies of the U.S. 
Department Of Agriculture. Because so many persons supply materials for 
the program, it is not feasible to name all in each report. Also, it is 
necessary to include some analysis and interpretations of projections that 
should be attributed only to the author. Agricultural projections pre-
tlenl:ed herein are preliminary working materials and not of fie ial U.S. 
Department of Agriculture projections. 

2/ See (Quance) Agriculture The Third Century: -rntrodaction·to·the Economic 
Projections Program for a fuller explanation of how the NIRAP system fits 
int-o the overall ERS Economic Projections Program. 

3/ I am indebted to Jean Johnson, National Science Foundation, for the 
original supply-demand scenario plane concept used in this paper. Johnson 
originally developed this idea with respect to energy scenarios while she 
was with Forecasting International, Ltd, Arlington, Va., in Societal and 
Political Implications of the Energy Crisis, April 1974 and has since ex­
tended it to the resource development field. 
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