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SYSTEMS SIMULATION AND ITS
APPLTCATION IN THE KASS APPROACH

by

Glean L. Johnson®

One of the first thinus to.do in addressing people interested in using
results of simulation rescarch to help solve agricultural development problems
is to aaswer the que::iicn, "Wihat 1s simulation?" Even if this were a speech
to professional simulators. it would be necezsary to indicate the specific meaning
which T want to attach to thé word pecause there are many, many different types
of simulators, each type calling a scmewhat diffurent thing simulation.

I am going to talk about "generalized, computerized, systems-scieuce'
simulation. Such simulaticns are general because they are not specialized with
respect to type or source of data, technique, discizline, cr philosophy. They
are adapte& to utilize modern, high-speed, electrouic computers and, hence,

can be referred to as compuierized. They also deal with the structure of systems

and the activities which go on within such systems; hence, the appfoach of
systems scientists 1s advantageous and simulatibns involving their work can be
referred to as systems sclence simulations. Though systems scientists made their
name in the aerospace industry originally, the systems science approach is
applicable to any system including environmentallor ecological systems; économic,

social and political systems; and, of course, agricultural systems.

*Professor, Department of Agricultural Economics, Michigan State University,
East Lansing, Michigan.



Having discusscd briefly the meaning of the adjeétive "generalized,"
"computerized" snd "syuiama science," it remcins to discuss the meaning
of simulation as 2 noun. The word 1s used here to stand for a representation of a real
wofld system vilch 18 cipalle of tracing the evelution of the systes and activities
generated within that oysiem through tiwe. The two essentials are that the
systcw repraesent or be thought to represent at least some aspects of a real
world svstem and that It bs cupslle of operating through time. Examples include

ship testing baetay and pilck plents as well as mathemetical representations of

Hodels eau aley be eapraruid 1o Fngllvh rsther thsz dn rachesatics and, as such,
can be 6.4l roprocazit e 0i ezal tocld systers at polnts of time and through
tlac. Tha cdenlaticn todels vhat ave to be discussed herein represent systems

from the reul world in terus of equations capable c¢f being put on computers.

Why Simulate?

Vhen one 1s asked the question, "Why simulate?" the experienced simulator
is likely to éuuwer, "because real world decisions concerning practical problems
are almost always based upon knowledge concerning: (1) the structural nature of
an exiasting or newly devigned uystem about which a decision is being made and
(2) how that syrtew would opevate through time." This answer is true historically
as well as currently and will continue to be true for the indefinite future.
Such an answer indicates that simulation is not a new thing dependent upon
Yecent advances in computer technology. The answer recognized that down through
the ages it has been important for military leaders, kings, presidents, ministers
and legislators to understand the structure of the systems they are trying to

modify and to envision how the system's behavior would be affected by their
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decisions. Even before the advent of the written word, it is likely that the family,
governmental, and military decision-makers who attained the greatest successes wer;
those who did a superior job of envisioning the system in which they existed
including how it would operate through time if various modifications were made
in 1t. In Korea, Admiral Lee, Soon Sinn must have been a superior simulator
to attain his great victory over the Japanese fleet.

My own early expericnces as an agricultural economist includesa period
of pre-computer research in tke Statistical Service Section of the Division
of Historical and Statistical Research of tha old Bureau of Agricultural
‘Economics in the U.S. Department of Agriculture. The section served admin-
istrators from the executve branch and senators and congressmen from the legislative
branch of the U.S. Government. Tt was continually engaged in developing statistical

.

pictures of the structure and nature of the U. S. agricultural economy or of some
part thereof which was particularly relevant to then current problems and issues
before administrative and legislative decision makers. As a Y°““3'.§EEREE_19:
Junior professbonal assistant in the Department of Agriculture Civil Service,
I was asked repeatedly to make projections concerning the consequences through

time of alternative legislative and administrative actions. At that time,

econometricians had not yet developed the simultaneous equations technique of

estimating the parameters of sets of sinultaneous equations; hence, the
specialized simultaneous econometric equations of the Cowles Commission
variety were not used. Also, as linear progranming had not yet been
developed, specialized single~period, static and multi-period dynamic

and recursive lincar programming were not employed. However, both
mathematical and graphic correlation techniques were employed on occasion
while a great variety of economic, political, technological, sociological

and administrative concepts and theories were used. A great diversity of
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information was mobilized from "situation report writers" who had
responsibility for accumulating various kinds of information from many
gources concerning various commodity and subject matter areas. Supplemental
information was cbtained from lawyers, farmers,.oldxnaij. order catalogues,
agronomists, animal husbandrymen, business men, s~ciologists, demographers,
government admin.istrators, congressmen, etc. 1his information was assembled
on an ad hoc, flexible, seat-of-the-pants basis into a picture of

"the situation" releévant te the problem at hand. Projections were also
developed for altcrnative polizy, projram and project designs. These
projections were devolowed laterfously buc flexibly, with paper, pencil,

desk calcuiator aund huich until a reasonable picturc was obtained of how

the existing systen i.oked, orerated and would be modified by the lenislat{ve
and administrative proposals uider con §.oro i, Yloo, oo Loa

great deal of imteraction between the people waking the projections and

the decision makers. For a person as junior as I was at that time, the
interaction with senators, congressmen, and government administrators was
often with my supervisors rather than directly with nme though it was not too
long before it was clear that administrative and legislative decision makers
wanted to talk directly to the person making the projections. Oftentimes

the decision makers did not like the projected consequences of their own
proposals and wanted to develop still other alternatives. In doing this,
they wanted to talk to persons nore capable than they were of describing

the existing situation and of envisioning the consequences of their
alternatives through time; hence, they sought direct contact. And, I as the

person making the projections found such interaction an important source of

information.



The Interactive process which was just described is far from unique;
instead, it is characteristic of real world decision making, both public and
private. Essentially, it Is a staff/decision-maker relationship usually
found between staff and decision makers in the military as well as in other
administrative branches of the govarnment and between legislative staff
members and legislators. It is also the sort of working relationship which
exists in businesses betwe=n decision makers and thair staff. This interaction
is crucial for tic¢ success of both invastigator and staff. With interaction
more informatior iz awvai® hle oo fnvestigaiore and etaff and is used; without
it some dnformation ie I!™.!y to be wasted. VWith Interaction, the projections
take on credibility viih deciston nmakers because they have an opportunity to
supply ideas, informaticn arnd to understand the projections; without interaction
decision makers are left uninformed, deprived of opportunity to contribute
valuable ideas, and have suspicions of the results produced by their investigators.
One of the disadvantages of paper and peucil, seat-of-the-pants, ad hoc
projections 1is their higl cost. They require larce inputs of expensive professional
time and the slowness with which computations can be made make it difficult to

make projections for more than a few alternatives at a few points in time.

In the 40's a:.. 50"s, taere was a perfod of tinme in which considerable
mathematical and = .atistical progress was made with respect to very
specialized technijues. One "leap forward' came at the Cowles Commission
at the University of Chicago wirere tne technique of making probability estimates
for parameters of systems of simultancous equations was developed. At the time
this development was taking place, there was a great deal of hope that it would
make the informal winds of projections described above much more accurate
and hence more effective; however, tihe technique did not live up to {its

promise. Retrospectively, the difficulty seems to be that the technique



of making probabilistle ecstimates of the paramaters of simultaneous equations
was: (1) unduly speciuzlized on sources and kinds of data; (2) dealt only
with linear relatisuships wien non-linear ones should be used; and (3) often
assumed maxinizing behavior on the nart of procu:ers and consumers who

have not yet "sorted things cut" woll cnough to maximize. Primarily time

series and, in some instanc:s, cross-sectional data were used. It was difficult to
incorporate experimental ica and prior {nformation to which probabilities
could not be assipne! avd toe informacion coutained in the Judements of administrators
and experienced p.v: unel,

Another developuoutl had 1o do with linear provramning which has also
been computerized. lincar ;rograrcing cotputations ire maximizing computations
and require the sclec:ion of a single objective tc te raximized. After its
initial development, lirear programuine was extended so that programs could be
run recursively aund, hence, used as specialized simulation models.

As linear prograrmiag vodels must maximize something, they, like the systems
of simultaneous equati-ns developed by econoretricians, are of limited usefulness
in exploring the structurc of systems and the behavior of persons and organizations
not yet able to determine what to maximize. Simultaneous equations and linear
programming projections have not achieved the wide acceptability of seat-of-the-
pants projections among decision makers and important credibility gaps have
developed for these techniques. These gaps have not been easily bridged by
interactions between investigators and decision makers for a number of reasons.
Included in these reasons are the complexity of these estimation techniques, the
the narrow range of information used by investigators who often ignore
information readily available to decision makers, the obvious premature or ine-

appropriate uses of maximization, and the exclusion of the creative and .
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inventive ideas of decisicn makers. The unfavorable experiences of decision
makers and administrators with Projections produced by such highly specialized
techniques have produced a suepicion of all computerized sophisticated estimate
and a tendenty to prefer common-sense, more understandable, brosder based, less

specialized projectioﬁs.

As more specialized approaches such as sinultaneous equations and the
linear programning tecaniques lave less flexibility than the old paper and
pencil, scat-of-tne-pants projections, there i{s a need to maintain
flexibility in modeling the structures and cperations of real world systems.
Generalized, cemputericed, systeirs-science simulation models have been
successful in maintaiuing the fle-i00lity of the seat-of-the-pants projections
while expleiting the computational efficiency of the modern electronic
computer and utilizing such sgeciali;ed teclniques as linear progranming and
econometric estimaticon of parameters of simultaneous equations; thus, part
of the answer to the question of "Why simulate?" i; that simulation can
maintain tnye flexibility of the more creditable traditional seat-of~-the-pants

projections with respect to sources of data, kinds of information,

disciplines and specifiec techniques without beiug constrained to specific types
and sources of information, specialized techniques, or a single philosophic
point of view, Furthermore, simulation can deal with multiple objectives without
necessarily maximizing or assunming maximization behavior. Like the old seat-
of-the-pants projections, simulation can permit creative, inventive, and
original interactions with decision makers.

At thir point, it {s worthwhile to illustrate the decrease in costsg
which has been made possible by the use of systems science techniques and
electronic computers in making projections., Neither systems science techniques

nor the computer reduce the flexibility of the old seat-of~theZpants approach
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yet, together, they greatly reduce costs for a glven system of any important
degree of complexity. This can be illustrated fronm experiences in carrying

out agricultural sector analyses of the development problems of two countrieg-~
Nigeria and Kerea. Using seat-of-the-pants traditional projections for Nigeria,
an inter-university team expenced 30 professional man-years of time
constructing projections for three main_policy alternatives at three points

in time for Nigerian ngricultute,l/ In this connection, it was necessary

to amass a great deal of information about the “Wigerian agricultural

situatipn. The project tock three years. It was expensive. It did attain
acceptability. The Liserims used the final report c«long with an earlier
report from FAO on Nije2rian agriculture as the twd basic resource documents

for a six month agricultural éevelopzent plonnins exercise and sominar. This
Planning excrcise and seminar became the basis for the "perepective" agricul-
tural development plan which is the basic input concerning agriculture into the
development of Wigeria's next five-year plan. Thehhigh cost of making these
seatfof-thefpants projections was impressive; as a result of these high- costs,
steps were taken to investigate the possiblity of using the generalized
computerized systems-scicnce, simulation approach. At a national conference of
persons informed concerning this approach, it was concluded that the necessary
software had not yet been developed. Fortunately, the Agency for Internation-
al Development contracted with Michigan State University to proceed to

develop such softwara with the hope that the cost of doing subsequent sector
analyses could be greatly reduced. Subsequently, it costs about one-fifth

of what the Nigerian study cost to develop the necessary software to model the

A/J h 1 "
ohnson, Glenn L., et al,, ?trategies and Recommendations for Niperian

Rural Development 1969/1985," Consortium for the Study of Nigerian Rural
Development, July, 1969, .
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Nigetian»economy. L/ This software was developed by the time the Nigerian
Agricultural Development Seminar was held., In connection with that seminar
simulations were run for 17 policy alternatives by years for twenty years

into Fhe future at a cost of less than 2 percent of what the original seat-of-
the-pants projections cost for these alternatives at three points in time.

Shortly after this, The Korean Agricultural Sector Study was done,
Many of the software compon:.ts developed for Nizeria were directly trans-

ferable to Korea. The main pronlem was to quickly amass a description of tie

current Kerean situntion. Tois was dove utilizlnp the services of about 40

modelinz, itouewver, toce systews scientists and aecricultural economists
involved who were oriented teovards such simulaticn modeliang used their
knowledize of such models ana modeling techniques to gulde the activity of
the 40 or more non-sinulators Qho participated in the Korean study. This
greatly increased the efficiency with which observations were made on the
existing economy. Further, the simulators were able to build that informa-
tion quickiy into matnematical equations which could be placed on the
computer. This meant that the Korean group, unlike the Nigerian group, did
not have to spend large amounts of very expensive professional time carrying
out paper and peucil and desk calcvlator computations. Ihe upshot of it

was that the Korean's agricultural sector study document reached first draft
. stage within 7 months rather than 36 months at a cost of approximately one-

fourth the coust of the Nigerian §tudy:2/ Still further, the Korean model

AJManetsch, Thomas J., et al., A Generalized Simulation Approach to Agricultural
Sector Analysis, Consortium for the Study of MNigerian Rural Development,
November, 1971.

2/

Rossmiller, G. E., et al., Korean Agricultural Sector Analysis and
Recomnended Developrient Stratecies 1971-1985, Korean Agricultural Sector

Study Team, 1972,




was much more comprehensive and dealt with many more policy alternatives in
much more detail than the original seat-of-the-pants projections for Nigeria.
Clearly, there has been a substantial ~eduction in costs of making projections
without losing the flexibility and credibility of the old seat-of-the-pants
traditional projections.

Incidentally, it must be stressedthat the generalized, systems-science
simulation approacn is not .o ué conpdired with such specialized techniques as
linear programning, sinultaucous econometric equations, cost/benefit analvsis,
injut-output analvals, etc. It is not a specializad technique; instead, it
is an approach. As an angroach, it utilizes any on2 of such specialized
techniques i ic is appoosiiate to e them,  In utilizing such a technigun,
the approach could coucentrate entirely upen tie technique ov mcrely use it
to model some small conponent of the system being modeled. in many instances,
the investigation reveals that it is not advantagequs to utilize certain
specialized techniques such as linear prosgramming, simultaneous econometric

equations or cost benefit computations.
What System Should be Simulated?

The building of a simulation model is like the building of, say, a
working model of a ship or airplane. Une does not sct out to model in the
abstract; instead, one models some thing. The system involved in the solution
of the practical problem of concern is modeled in practical, problem-solving
work.

The Korean Agricultura1 Sector Study (KASS) approach to the study of Korea's
; agricultural sector was practical and intended to assist in reaching prescriptions
- for solving Korea's agricultural development problems., KASS viewed its task
~ as one of developing as much of ths necessary information for making prescriptions

~ as feasible within its resource 1imits. Included in the sources of information

wera dacieion makers from the Republic of Korea Government (ROKG); the United
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States Agency for International Development, Korea (USAID/K); the Agency- for

International Development, Washington (AID/W) and from grantor, donbraand’lehder

agencies. The prescriptions reached in this study were not exclusively ﬁhosé

of KASS, but were, instead, partially the outgrowth of interactions with relevant

decision makers. |
Reaching prescriptive conclusions to solve agricultural development problems

required development of a picture of the Korean situation and of the desires and

dislikes of Koreans.

The Problem-Solving Process

The problemsolving process, as diagrammed in Figure 1, includes six steps
which all drawv on and produce knowledge of both Lhe Korean situation and of
Korean 1ikes and dislikes. bevelopment probiems of an agricultural sector grow
out of changes or the lack of changes in its environment, mainly with respect to
technology, institutions, and people. Acquiring kqowledge about such changes
requires the efforts of a wide variety of specialists such as technical écientists,
political stientists, socinlogists, psychologists and educators, statisticians,
and students of business administration. The plant breeder, not the economist,
1s central to the solution of a problem that requires new plant varieties.
Similarly, agronomists, chemists and biologists create new fertilizers, herbicidesl
and pesticides; chemists, physicists, engineers, and designers create nonagricul-
tural technologies; educators change people; and politicians and political
scientists create new political institutions,

As Figure 1 Indicates, both normative and nonnormative information
are used in all steps of the problem-solving processes. A problem can-

not be defined without normative concepts of goodness and badness as well

8s concepts about the current situation and how the system under study are
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FIGURE 1. Six steps in a problem-solving process. {Source: Adanted from A Study

* of Managerial Processes of Midwestern Farmers, Johnson, G. L., Halter, A. H., Jensen, H.
- R., Thomas, D.\V,, eds., lowa Stat: Univursity Press, Ames, fowa, 1961, Sce also "“The
Role of the University in Economic Development,” J. S. McLean Visiting Professor

Lecture, Dept. of Ag. Ecun., Unwersity of Guelph, Publication No. AE 70/2, March 23,
1670.)
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»?giatéd. Norﬁative concepts indicate what is important and, hence, what kiﬁds

 of‘nonnorm3tive information should be observed and analyzed. The decision rules
foliowed by decision makers utilize both normative and non-normative information
to indicate which set of goals would, if attained through appropriate action,

" Action is, of course, oriented

bbést "maximize Korean interests and purposes...
towards attaining the goals or targets jnged by decision makers to be worthwhile,
all things both normative and nonnormative considered. Responsibility bearing is,
, of course, both normative and ronnormative. The decision maker is responsible

for the bad as wzll i3 tha grod consequences.

Noneconomists and cereaiu forgetiul economists need to be told that economics
does, in fact, deal wizh the atralimont of nonmonatary values, and that treating
nonmonetary values as noneconomic is a sericus error which results in elimination
of consumption and welfare economics from the discipline of cconemics! It is
hard to conceive of a single value about which quesFions of efficiency do not
arise when trying to attain the value (if it is a good) or to avoid it (if it is
" a bad)., Further, it is even harder to think of purely econoriic or purely social
values; attainment of the so-called economic values is attended by social con-
sequences, and conversely, as noted, there are economic questions of efficiency
involved in attaining or avoiding the so-called social values. In effect, the
dichotomy of economic and social values appears to be false.

Many of the problems of economic development do not meet the requirements
;or applying the simple calculus of economics in making decisions. The order
.1“ which actions are taken is often of crucial importance, yet the best order
15 not obvious, This 1s especially true where the problem involves invention and
~creation of new technologles, institutions and new kinds of people (through educa-
tion and motivation, for instance). Also, it is difficult to find appropriate

'common denominators when trying to subtract the badness bf, gsay, higher rice
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prices for poor urban dwel'ars from the goodness of greater national rice self-
sufficiency. When a problem involves several individuals (as in a family,
community or nation), the common denominator must have interpersonal validity if
the calculus is to be applied. The remaining complication arises from imperfect
knowledge. When outcomes of actions are uncertain, the "right" action is not
always defined as the one expected to maximize the difference between good and
bad. Instead, do decision makers, for instance, appropriately do that for which
the worst that could happen is better than the worst for any other possible
action? Or do theyv -wuimize the averawe =xpected differcace? Or satisfice or
flip a coin? Or rivht c¢r go tu war to settle the question, especially 1f they
are having treuble finiing an iar.r:2rsonally valid common denominator?

KASS investigators recognize that these difficulties would te encountered

)

in attempting to solve the devolopment problems of Korean agriculture. Like
other problem-solving teams before them, KASS workers sought to handle these
difficulties by studyving both the structure of the agricultural sector and its
problems to acquir2 an understanding of how the agricultural economy operates.
However, unlike many other teams before them in many other countries, they also
attempted to develop an cfficient computerized capacity to project the consequen-

ces of prescribing alternative solutions to the problems of Korean agricultural

development.

KASS Approach
The broad general development problem of Korean agriculture is made up of
literally thousands of problems and sub-problems. Korea has a problem of attain=
ing increased food production, in general and for specific crops; it also has a
problem of high urban food prices and of low incomes to its farmers. The
Korean diet is not adequate; more protein is needed, particularly meat, poultry

" products, fish, and dairy products. There is also a problem of population
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coﬁtrol. There is an income distribution problem within agriculture, within the
irban sector, and between the two sectors. This income distribution problem
also.shows up regionally within ﬁhe country. There is a problem of developing
{orea's water resources and of controlling their use as well as of developing
)>addy and uplands. There are administrative problems in the agricultural estab-
lighment which interfere with the capacity of the Korean government to assist
its agriculture. Farm labor problems are numerous, both for the farm entie-
preneurs experlencing labor shortazes and for laborers who find their earnings
lower thar those in ¥orea's rapidly developing industry. Korean farms are small
and so fragmented that few peuple own enough land to produce incomes comparable
to those emerging for people in tho nonfarm sector. There is the problem of the
low social status actached to agriculture and to farmers. There is a need to
decentralize industry into rural areas. Korea's food marke.s are in need of
modernization and rapid expansion; markets for modgrn sectors of production for
agriculture are not well developed and function poorly. Economic intelligence
available to the private agricultural sector and to the Korean government is
inadequate.

Basic to solving the multiplicity of problems was the need to simplify the
analysis and acquire an understanding of how Korean agriculture operates. The
list of problems cited above could be expanded almost without limit, but it is
already long enough to indicate that KASS could not tackle all the individual
problems encountered in Korea's developing agricultural economy. Ways had to be
found to economize on the time and resources of researchers assigned to the study.

The need to simplify the list of problems was closely related to the need
to acquire an understanding of how Korea's agricultural sector operates, both
internally and with respect to the other sectors of the economy. This under-

standing had to be relevant in the sense that it told how the agricultural sector
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would respond to policies and programs and, for chat matter, projects designed
to handle problems such as listed above. Korea's agricultural development
problems were examincd in enough detail to set up -three broad alternative ways
of organizing Korean agricultura to (1) simplify the analysis, and (2) acquire
an gnderstanding of how the Korean agricultural sector is put together, how it
operates as now organized, and how it would operate if it were reorganized to
follow alternative policies and programs. Thus, KASS has studied the three
broad policy strategy alternatives for Korean agriculture which can be described
briefly as:

1. Continuaticn of the agricultural policles and rural development
strategles lail doim in Korea's Third Five-Year Plan (TFYP),

2. Modification of tie TFYP includiaz hizher acricultural product
and consuner feod »rices und incroa. o officienny In acc-ining
national avriculvural geals through shifts ia pelicy priorities
and program «npnasis from that plan, and

3. A policy strategy clternative involving greater Korean reliance
on international sources of agrizultural products and on the
domestic market mochanism.

By concentrating on questions concerning the empirical consequences of
following these three broad alternatives over the 1970 to 1985 period, the
KASS team has been able to acquire considerable empirical understanding of how
Korea's agricultural sector works. This deeper understanding is relevant to

analyzing and solving the kinds of detailed problems taken into account in

setting up the three broad alternative policy strategy sets.

Working Papers
After defi~ing each of the three alternative ways of operating Korean

agriculture, the KASS team raised questions as to what data and what subjects
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would have to be investigated in order to understand how Korean agriculture would
operate under each of the three alternatives. Over twenty'working parties were
established and workiug papers produced. Each working party included a special~
ist in each particular subject from Michigan State University and one, two or
even three Korean experts in the same subject matter. The working papers dealt
with such subjects as crop and livestock production, upland development, credit,
the National Agricu:tural Cooperatives Federation (NACF), water resources,
price Incore and suieldy rslilies, research and technolegical advance, extension,
rural institutions an!l infrascracture, administrative processes, population,
capital fornmaticn, arolovsent =nd mizration, and nutrition. In several instances,
the working paper teaws develesed intormal projections based on a wide variety
of data, information scurces, and judgments. Later these projections were used
as Inputs in the more formal simulation model which was handled on a computer.
Recognizing that information and skills from disciplines was required, the groups
assigned to produce working papers included a sociologist, another trained in publi
administration, an extension personnel specialist, an industrial psychologist,
an animal husbandryian, and an experiment station director as well as agricultural
economists and systems sclentists accustomed to working with a wide range of
information about technical, institutional and human change. The importance
of these working parties and papers in the KASS approach cannot be overemphasized.
While the various working papers were being produced, another group started
the process of ucdeling the operation of the Korean agricultural economy.

Michigan State University personnel, operating under AID/csd contract 2975, were

available to transfer to the Korean modal components which previously had been

developed for work in Nigeria and Brazil.
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There was constant. MSU-Korean interaction between people writiﬁg the‘Wdiij
ing rapers and those designing the model. Information revealed by t:he.x':oi:"l‘f.king77t
ﬂp#rties in each working paper changed the niodel and the model, in iﬁs tdrn, wés
the source of questions addressed to the various working parties. The many-
facected process of examining Korean agricultural development problems, defining
those problems, establishing working parties and working papers, and of model-
ing the Korean agricultural cconomy was continuous, with steady feedback and
reformulation as the project procecded. Figure 2 diagrams the model developrent
process und, as sush, 1s clesely related to the general problem-solving process
diagrammed iu Figure 1.

KASS personnel wanted a rodel of the Korean agricultural economy which would
permit estimation of the consequences through time of following, not only the
three policy strategy sets defined, but other alternatives as weli. Because
the .gricultural Economics Research Institute (AERi), the most directly involved
Korean agency, has direct long~term responsibilities for economic research on
Korea's ag?icultural sector, a model was designed to be (1) capable of handling
a broad range of future policy alternatives, and (2) specific and relevant .
enough to the Korzan situation to handle the three policy strategies in a manner
directly related to Korea's agricultural development problems and her experiences
with the TFYP.

To project the consequences through time of following the three alternétive
policy strategy sets, the model had to handle a set of variableswhich could be
manipulated by analysts to correspond to each of the policy strategy sets.

These pulicy variables are designated(ﬁ)in Figure 3. Figure S-gives the reader

a quick graphic view of tha whole model developed by KASS. At the top of the
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diagram are four major components of the model: (1) agricuitural production and
:ébﬂéuhétion, (2) agricultural product marketing, (3) urban consumption, and

(4) nonagricultural production reached via an abbreviated version of the Korean
National input/output table. More Jetail concerning the agricul:tural sector

is p;ovided by other major components dealing with agricultural input markets,
puSlic agricultural development programs, public administration, the national
b;dget, and internaticnal czaio. While the entire model shown in Figure 3‘was
not yet developed vhen this report was writcen, the diagram represents what the
KASS group hopes to devzlcs in Phase Twe of its work. The strict time limitation
imposed on this rzport by the contract betwecn Mfchigan State University (MSU),
the Republic of Korea Government (ROKG) and the United States Agency for Inter-
nutional Development (USALD) made it necesszrv to work with an abbreviated ver-
sion of the model which eventually will be constructed. Thai model is represented
by Figure 4. Special attention should be callad to different parts of Figure 4
to help the reader see that the model used by KASS“is really a '"man and computer"
rather than just a "computer' model. The "man" components which are enclused

in dashed lines in Figure 4, include: (1) yield projections, (2) resource alloca-
tions, and (3) price adjustment. In each of these three 1nstances,’projections
were developed for 1980 and 1985 on an informal basis using paper and pencil or
desk calculators and drawing on a wide variety of data and sources of information
These "man-made" projections become inputs into the computerized components of
the model. Tables 2, 3 and 4 contain some of the man-made projections with

respect to ylelds, resource allocations and prices.

Specific components developed to help prepare the projections for the
gector analysis include:
1. Sub~components of the agricultural production model: annual crop

production, perennial crop production, and livestock production
(rudimentary version). The annual and perennial crop sub-component
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ccmpute for three regions and 12 agricultural commodities;
output, supplv, farm consumption, income, costs, returns to
land and laber, and seasonal labor requirements. The rudimentary
livestock sub=-component Computes output and value added for
each of 6 livestock commodities,
2, An urban demand model which computes nonfarm consumer demands
for 19 agriculturallv-bhased corrmodities and one aggregate non-

food commoditv as a function of price. Incoms, and population.

3. A population model which projects the rural farm population and
the urban anonfarm Fooulation as a function of time-dependent
birthrates, cearh tates, and migration rates.

4. Adyna.'c natfcnal irput/outnut nodel which projects urban non-
farm Cross Naorjonal Product (6NP) aud iuncone,

Certain mechaniswe for wlinsting prices, allccating areas to different
Crops, and adjusting y.:2175 have not yet been procrammed to link the components
outlined above. (Tl.ese mechanisnsg are enclosed by dotted lines in Figure 4),
Therefore, in making the curreat Projections on the compucer, it was necessary
to use a "manual" iterative procedure to adjust yields, crop areas, and prices
in ofder to equate production with consumption and'to bring exports and imports
into line with current levels and reasonable projections for the fﬁture under
various altérnatives.

As a result of this iterative procedure, projections of the following
(and other) variables arg produced for 1975, 1980 and 1985 for the several
policy alternatives: farm output, consumption, farm income, farm income per
capita, farm consumed calories and protein per capita, returns to land and labor,
value added from agriculture, urban consumption by commsdity, urban price
indices, ratio of urban food expenditure to total urbaa expenditure, and importq[
and exports by commodity.

Figure 4 1s an oversimplified version of several hundred equations which
express the relationships being modeled in quantitative form for computing

purposes.
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Develdpment of KASS ﬁodel

tko;éan administrators are seeking so many different goods and aQbiding
;;fhéhy different bads in developing their agriculture that it is very difficult
fof.them or anyone to find a common denominator for a maximizing model. Con-
sider, for instance, the goods of (1) adequate food, (2) political stability,
’,(3) off~-farm migrants to develop industry, and (4) education. Also consider the
' 9563 of (1) unequal incomes between farm and urban people, (2) dependence on
5 fb6d imports, (3) water and air pollutien, (4) urban slums, (5) destructive
v;tévolution, (6) malavtriticn, (7) illiteracy, etc. who can deternine, before °
analysis, a common denominutor ameng such divergent goods and bads? And how can
one be sure that tbe vamages imposed on some by unequal agricultural growth
~ are greater or lesser than benefits conferreld on oathers? Who can know ahead of
~ time the best order in which to execute the projects within a program, and the
programs within a policy? And, if knowledge is ungertain, how can one know
whether decision making should be cautious or chance taking?

"Because of such complex questions, the KASS team preferred, initially at
‘least, to use general models to project the consequences of following alter-

native courses of action--in terms of several goods attained and bads incurred.

In Figure 3, these variables are indicated in the lower right hand corner as

performance variables and in Figure 4, as criteria. The KASS group views itself

‘as assisting public decision makers by (1) making projections of such variables
available, and (2) helping to reach prescriptive decisions as to the right actiox
to take concerning policies and programs. The KASS approach is general with
respect to the use or nonuse of maximizing models.

It is also general with respect to sources of data and techniques, as it
accepts data and information from miny sources, that is, time series, carefully

controlled experin. ts, the uormative and non-normative judgments of informed
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men, survey data, and opinions, etc.

The KASS approach is designed to trace the consequences of alternative
courses of action throuph time. Therefore, it can be viewed as capable of
simulating the perivrmance of Kerean agriculture uander Alternative Policy
Strategy sets. It i{s this ability to trace consequences through time which
makes it a simulation approach. Simple planning and budgeting models employed
long before the existence of «ven simple mechani.al desk calculators were
simulation approaches. Historically, such approaches atttained and maintained
high credibility umong both public and privote decision makers. It is a mistake
to assume thal enl~ 4 compurerized approach can be a situlation approach and that
all simulation nodels are computerized, To do so is to Ignore some of the most
effective simulatica vork done and most of the actual basis for private and
public decision naking.

The model was constructed so that it could be computerized. Personnel,

time and costs can te reduced several fold by using;electronic computers.!/

The KASS model 1s also a systems model in which the Korean agricultural sector is
viewed as a system wade up of sub-systems, and which is itself a sub~-system of a
still largar system, the naticucl economy of Korea. Fortunately, the Korean
national economy is modeled in a general way so that the mure detailed KASS agri-
cultural model can relate agrlculture to the rest of the economy. When and 1if

a general systems simulation mcdel of the nonagricultural sector of Korea is devel-
oped in the detail being created for agriculture, it will be easier to study'more

fully the farm/nonfarm interactions for the entire Korean econotay.

1/
='Glenn L. Johnson, 0. J. Scoville, George K. Dike, and Carl K. Eicher,
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