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1. 'QIIMMARY

fiA:‘ Sfaflsflcal Information

I. ;ProJecf Title: Adapflng and Tes*lng of Agrlculfural SImulafion
' Models to Sector Analysis _
Contract No: AlD/csd-2975

2. Project Director: George E. Rossmiller, Department of: Agriculfural
Fconomlcs, Michlgan State Unviersity, East Lansing, Ml 48824

3. Contract period: | July 1971 - 3| July 1975

4. Reporting period: 1 July 1973 - 30 June 1974

5. Total AID funding to date: $1,073,288

6. Total Expenditure and obligations through 30 June 1973: $752,106

7. Total expenditures and obligations for the reporting period: $351,029

B. Accomp!lishments and Utilization
Work continued during the report perlod on the four main areas of proj-

ect activities--field applications, training program, software |ibrary, and

methodological and theoretical development.

|. Fleld Operations--In Korean, mode! development focused on Incorpor-

ation of International trade activities into the demand component, develop-
ment of an annual price adjustment mechanism, further development of the
resource allocation recursive |lnear programming component, continued deve-
lopment of the graln management program component, conceptualization and
development work on a |lvestock component, and improvement and adjustment
of the basic KASS model to accept and !link to new components and to operate

on the KIST as well as the NCC computer.

In Nigeria the subcontract with the Unlversity of I[badan for the agri-
cultural economics M.S. thesis research by Cyril Aja on the kola nut Industry
contlnues with nompletion and a report due In November 1974. Felix Nweke,
Agricultural Economics Ph.D. candidate, is planning his dissertation research

on modellng certain aspects of the Nigerian Forestry Sector.

2. Tralning Program--Nine students are Involved In the pllot offering
of the one ysar Basic Study Program under the Development Analysis Tralning
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Program packagé. A simllar size class Is contemplated to begin In fall '74,
Deve lopment of the requfFed‘new courses, tutorial service, programming help,
~computer time, and intensive seminars in addition to the regular university
ﬂéourse offerlngs make this a particularly Intense and useful program--but

»anlexpehslve one. Supplemental funding sources are belng explored.

3. Software Library--Work toward bullding a "critical mass" of compo-

ﬁenfs in the software l|lbrary is progressing. The Policy Advisory Board for
the library met once during the reporting period and provided important
guidance to the library activities. They helped define the "critical mass,"
recommended concentration on the user rather than the developer language,
and proposed an international conference in 1975 to demonstrate |library

capabllitles.

4. Theoretical and Methodological Advances--Several theses in agricul-

tural economics and systems science are in progress, with one on the Colombian
beef cattle !Industry being completed during the report perfod. |In addition
significant work in this area Is taking place in Korea where |inkages of
sﬁeclal technique using components and extension of components in conformance

with economic and behavioral theory is being accomplished.

5. Other Activities--During the report period, the project underwent an

extensive evaluation by AID, culminating in an evaluation conference involv-
Ing AID offictals, the MSU team, the evaluators and representatives from
FAO, Korean Government, Seoul National University, and lowa State University.
In addition MSU team members particlipated In International conferences,

seminars, and workshops dealing with systems simulation and sector analyslis.



.{‘f’ LR *';r' S e Sy

M. OBJECTIVE AND BACKGROUND
17M,Work In furfher adapflnq and +esfing agrlculfural slmulaflon ﬁéaéié fo
secfér analysls was initiated fhrough Contract AlD/csd-2975 in July 1971
I+ fol lowed Contract AlD/csd-1557 (initiated in 1967) under which Mlchlgan
State University was responszible for developing the general systems simulation
approach to sector analysis. Contract AlD/csd-2975 along with the Korean
Agriculfural Sector Analysis Contract (AID/ead-184) has enabled Koréan,

Nigerian, Colombian and American academic and government personnel to jointly

develop, test and adapt simulation models to sector analysis.

The basic objective of this project is to increase the usefulness of
problem~-solving developmental studies and analyses while lowering the cost
of policy, program, and project deveiopment and evaluation through further
development, testing, and application, under practical field conditions, of
the general, systems-science, simulation approach and models (including
components) deve}oped under Contract AID/csd-1557 and the first phase of
Contract AlD/csd-2975. |

The generalized, compuferized, systems-simulation approach of this
project relates directly to the key problem areas of economies, sectors
and subsectors with emphasis on agriculfure.lj The models constructed under
AID/csd-1557 and the first phase of this contract were constructed on the
"building block" principle. They use specialized techniques where appropriate.
Examples in the Korean modeling effort are the recursive linear program for
modeling farmer behavior in resource allocation at the firm level, the simple
Input-output component linking the agricultural and the nonagricultural
sectors and the simultaneous equations and regression equations used as
Integral parts ot the grain management program component. They have

components for annual cash crops, annual food crops, perennial tree crops,

1/

-~ An Introductlion to the basic concept of the general sysfems
simulation approach may be found in Appendix A.



and ‘l'lvestock: lFurfher;JTheyfdeabwwlTh’agrlcul+ura1%reseabch, extension and
education, fransporfaflon; interregional domestic trade, export earnings,
population, domestic consumption, taxation, foreign trade, and in a rudimentary .
Qay, transactions between the farm and the nonfarm sector. In turn, each of
these components is constructed of subcomponents. In the future these sub-
components should be more oriented to micro-problems as well as to integration
as part of more macro-models.

Practical applications are worth doing both for their own sake and
because they reveal problems with the theory, data, and techniques which
must be remedied to increase the basic ability to solve practical problems.
These problems require research and development efforts of the type supported
by the Technical Assistance Bureau of AID/W. Critical basic needs apparent
from practical work so far are to expand both micro- and macro-type analyses
and fo bridge the two with appropriate aggragation models and theories. This
expansion must deal more specifically with the incorporation of specialized
techniques such as recursive |inear programming, in.ut/output analyses, etc. ‘
into the general approach. It must also stress the international, intersectoral,
interprogram and interproject usability and transferability of the components
of such models. The social capital being created should be documented and
stored in forms readily retrievable by other subsequent users so that AID's
Investment in this capital will have its full payoff. This requires a
software library. Also required is the building of a capacity through training

efforts among researchers and decision makers in countries and areas of
application, to further develop and use the methodology. Still further the
efforts must concentrate on revealing the data deficiencies and provide the

basis for priorities in the collection of more adequate, accurate and relevant

data. Finally, continued basic disciplinary work is necessary on the theoretical

~Issues and data shortcomings in the various disciplines contributing to agri-

<ultural sectoral analysis,

- The general, systems simulation approach: (1) has demonutraiod ite

- capaclty to enhance the state of the art in sector planning in Korea, Nigeria,
Colombia, and Venezuela, and (2) should be an Important component of an AID
program tnat assigns high priority to sector planning. A need, now, Is to
move In depth in further developing and applying the approach for evaluation



agybfgalférhaflyes{at;nafﬁqnalqwprogram and project levels, as wel I:-as. on &u%
“po[1¢y{alfornatlveﬁaaf¢soc#oral and subsectoral lavn|s.;~~-fw{; TR
SN The.furfhgr development and application of the general, systems
- simulation approach for analysis In planning, policy formulafipn, program
~.development, and project execution is the fundamental objective of this
project. As suggested by the specific objectives, the basic need is to -
improve the simulation models with respect to their theoretical bases and
their potential for efficient and effective application. Contributions
toward meeting this need are also required from disciplines ofper than
economics and systems science. In order to attain the objective, both

applied field and disciplinary research are required.

The field research in applying existing model components is needed in
~order to reveal their deficiencies in operational applicaflonsvin a varlety .
of country settings and environments. It is also needed to bhetter understand

the prerequisites necessary for institutionalizing an analytical capacity
using the approach into the decision making framework at various covernmental

levels.

And, of céurse, disciplinary research is needed to further develop the

approach, the models, and the components based on the field experiences and
- theoretical advances. In particular, the components need to be improved with
respect to economics, systems science, and other subject matter content.

More of the existing body of economic theory as well as theory from other
disciplines needs to be incorporated into the components and additional
theory (economic and other) must be developed for incorporation into and
guldance in conceptualiziig components. The same is true with respect to
existing and needed systems science theory as well as the theories of other
disciplines having to do with Institutional, technical and human change.

Of particular importance are the decision making theories which are
runder development in such related disciplines as economics, systems sclence,
' i



@sfa+dsflcs;‘polITICaIﬂsclence;»soclology and?phllbsophyivah‘essénTTal”s’&

iﬂcharacferls+1c<of'+he-sysTems simulation approach is:stress on using-specific )
quantitative techniques and theories from applicable disciplines including
+the social, biological, physical and natural sciences as well as In statistics,
cybernetics, mathematics, etc. In the general, systems simulation models of

w‘concern-:in this project. -

w10 Over the past three years of the contract, the major efforts in .Korea

+have been directed *o developing, testing, modifying and finally attaining
'a~worklng simulation model. This Korean model and the earlier Nigerian
model provide bases for further model development and refinement and are
'being successful ly used as analytical tools in the planning and policy
decision making process. This is particularly true in Korea where the govern-
ment is directed toward agricultural sector development. Specific examples
of usage include assessment of benefits from an expanded sgricultural research
program and projections of the Korean Ministry of Agriculture and Fisheries
input-into the Long Range Economic Development Plan (1973-81). AID is provid-
ing a loan for the agricultural research program and the model will be used
for development of the agricultural portion of the Fourth Five-Year Plan
(1976-81). The Nigerian model, developed under Contract AlD/csd-1557, has
been used by university and government personnel under Contract AlD/afr-786
and later under Contract AlD/csd-2975, to provide part of the input in
development of the "Perspective Plan for Agriculture to 1985." In addition,
mode! component applications have been made to specific agricultural sector
problems in Venezuela and Coiombia. The work in Colombia is in the form of
a Ph.D. dissertation on the beef industry in the northern region. This work
was published under the project. The work in Venezuela on the cattle industry
is not part of Contract AlD/csd-2975 but is a spin off from the Nigerian
simulation work, financed directly by the Venezuelan government. Other
utilization of project results has followed consultations, seminars, conference
participation, and training with 1BRD, F10, and ADB, as well a« in Japan,
Egypt, Tanzania, and at the University of Missouri. Because of the nature

of tha inputs, the potential for methodology transfer to other countries and
other problems, and anticipated usage, the contract also provides for the
establishment of a software library and a training program as vital support
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:‘°lemenff”fo quaranfee;ufliizaflon of i slich: smodeis.i:The training, program  and

h'“Sok*ware Aibrary. are now_ in:the lnlfla! -operational- s*ages of developmenf.

'?rxlTﬁe'annual report summarizes activities during the period 1. July 1973
10-30 June 1974 in four major areas of coordinated and mutually supportive
work--(1) field application and operationalization of models to agricultural

sector development problems in Korea and in other locations, (2) development -

and operation of a training program concentrating in support of institutionaliz-

‘ing The'approach in both host country decision-making structures and in donor

and grantor agencies, (3) development of a software library for easier and

more efficient transfer and application of the methodology to a variety of

development problems in chosen locations around the world, and (4) methodological

and theoretical development, particularly in economics and systems science at

both field and campus locations. Figure 1 shows the interrelationships among
~the various lines of activity within the p.,oject and how they will contribute
to further improved, problem-solving applicaiions.



Present Major
Field Operations

Improved Models and

Analytical Capability:

R&D ..
Theoretical and

&
) : N
Training 4 erience , New Identification
Content and| —-w-nu Koredﬁg%ﬂiﬂﬁf—*higeriq of Issues
Students Structure—_j:_—‘
Capacity Models and Compo- 'ﬁ
nents for Generali-| ([Future Non-Project
zation,Perspective | {Model Initiated Models
for Relevance {Structure and Components
4
]
N *
-———Eﬁmﬂ&el Basis for
Training Program inin Software library|{€———
; & Ira =18 ary-‘rImproved Models
Materials and Camponents
Future
Model Feedback
Structure for Improve-
Technical ment and
. F Services § - Further
ture Feedback Development
or Improvement . os .
Students v New Identification
i Personmel Capacity of Issues

Institutionalizati.

Experience and Document-
ation

Improved

New Field Applications

Direct Improvement

Training

Figure 1

Linkages of Project

Components

Methodological Advances




111, FIELD OPERATIONS TN KOREA

;f,ﬁf;sfbe ﬁajpp:f[e[d application effort over the past three years has been
; n Korea. 'In conjunction with the Natlional Agricultural Economlcs Research
 lnst?u+e,1/(NAER!), Republic of Korea, a basic model consisting of five
components has been developed, Is operating, Is belng improved by both MSU
and Korean per#onnel, and Is belng used by the Korean government in the ,
agricultural sector development planning and pollcy decision making process.g
. Work cbnflnues’on development of additional components and refinement of
existing components. With a sector model operating as a base and providing
- the broad perspective, attention is now being focused cn model components
- to tie into and complement the sector model as specific needs are assessed
“through interaction between the Korean Agricultural Sector Sfudy team, |
‘Kbréan government decision makers, and USAID/K personnel.

3 : . Summary of Main Actlivities v
Durln§ the past year activities of the Korean Agricultural Sector
SImulafionAProJecf have centered on further development of the grain manage-
‘men*lmodef, an urban demand component, effects of inferna+lonal‘+rade,

-the resource allocation component, a rudimentary |ivestock component, and
preliminary work on revising the population coﬁponenf. Exploratory work was
carried out on developing a computerized agricultural data base which could

. be used In conJunc*lon with the sector simulation projection models. -

In May and June, l§74, KASS staff members participated as members of
“a task force to review the government's gﬁaln'prlce policy for the remainder
‘of the rice year. Selected subcomponents of the exlisting grain managemenf

l4n December, 1973, the status of the Agricultural Economics Research
Institute, Ministry of Agriculture and Fisheries, was elevated by renaming
It the National Agricultural Economics Research Institute, Republic of Korea.
The Insritute was reorganized and the Sector Analysis Division was created--
an Indication of the ROKG's commitment to the type of research started
under this contract.

géor example, KASS demand projections which were prepared by a special
KASS/MAF task force team were used and acknowledged in an official document
"An Outline of Long Range Projections (Revised)" publlshed by the Ministry
of Agriculture and Fisheries, September 20, 1973.
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mode ), were used to.analyze alternative. s?rafegles for haanlng;the dqjlclfs'
In the .government.grain management account, and rlce deflclts and Wheat
surpluses during a period of hlgh,lnflaflon,‘;:

o ln +he area of fralnlng, workshops on agrlculfural sysfem analysls for
researchers and decision-makers were held at +he Agricultural Economics
Research Institute from July 30 - August 9, 1973. Informal training of
three computer programmers also continued. Arrangements were made for two
Koreans to attend the one-year, non-degree Development Analysis Study
Program at Michigan State University beginning in September, 1973, Three
additional NAER! personnel are scheduled to begin this program In September
1974,

Computer operations were improved slgnlflcanfly by making arrangements
to use the CDC Cyber Computer at the Korea Institute of Science and Techno-
logy, through installation of a remote teletype terminal at NAER! |inked to

.,.Yhe KIST computer, and through the acquisition of a keypunch.

The fleld staff cooperated with the five project evaluators who travel-
ed.tgvﬁoreaqu evaluate various aspects of the project during the early
part of 1974, Project personnel attended the two-day conference held out-
. side Washington, DC at the end of March.

AID Evaluation Conference

Fisyne Durlng January, February and March 1974 an extensive evaluation of the
a%ggggaquT!vlTy portion of this project was undertaken by the Economic and
Sector Analysls Division of TAB, AID. A 6-man evaluation group critically
reviewed project progress and direction both In Korea and on campus focus-
.dng on: (1) Instltutionalization, (2) the systems model, (3) the demographic
, component, (4) the recursive |inear program farm resource allocation compo-
.nent, (5) the graln management program component and (6) the |ivestock
component. The evaluation culminated in a 2-day conference held March _
27-29, 1974, at Airlie House In Virginia and Included the MSU team, the
evaluators, AlD representatives and an FAQ representative. (Sec Appendix B
for list of participants and presentations.) Evaluation emphasis was on

‘economics and demography without consideration of needed contributions from



?ofher dlsclpllnes Alfhodgh‘no overall formal summary and conclusion state-
ment has been prepared as yet by AlID, individual papers are available as
well as tapes of the evaluation conference. An apparent méjor conclusion
from the evaluation was that the work should continue with additional
‘ehphasls on further model development and refinement and on Institution-
allzfng the analytical capability in Korea. Activity in other locations
was not considered. Speclfically development, |inkage, Institutionaliza-
tion and use at the earliest possible date was emphasized for the grain
management program component, the RLP farm resou}ce allocation component,
an expanded agricultural-nonagricultural interface component, and an
Improved demographic component. Further, it was stressed that additional
attention needed to be addressed to bullding the institutional I inkages
and to training activities to provide a sound base for conflnuaflon of the
effort beyond the MSU/AID Involvement.

Mode! Development
During the past year work has continued on further deve!oplng'Varlous
components of the Korean Agricultural Sector Simulation Model. There were
fwo immediate objectives with respect to mode! development In Korea:
(1) The development of an improved version of the overall sector

model which will allow decision-makers to consider alternative
sfra+egles of developing the agricultural sector and lead to °
the formulation of the Fourth Five Year Plan and subsequent
upda+ed five year plans.
“t2) The development of a detailed sub-sector model to ald governmenf'
AN decislon-makers In the management of gralin policies and programs.

J Development of an improved sector model bullds on +he Incomp lete
compufer mode! (shown in Figure 2 from the technical appendix of the KASS
reporf) which was used to prepare 15-year projections for +he main sector °
report published In |97zl( Figure 2 shows which components of the. model

A

—G. E. Rossmiller et al., Korean Agricultural Sector Analysis and
Recommended Deve lopment Strateglies, 1971-1985, Joint publication of the
Agricultural Economics Research Institute, Ministry of Agriculture and
Fisheries,Seoul, Korea, and Department of Agricultural Economics, Michlgan
State Unlversify, tEast Lansing, MIl, 1972,
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Diagram of iterative operational model of Korean
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fﬁere"operafionaif[agrlculfural production, crop accoﬁn*lng, farmiconsump-

| +lon; reglonal and nafionai accounting, national Inpuf—oufpufj(fudlmen-

- tary), urban dehand, and population-migration] and which compdnenfs were
not yet operational (price adjustment mechanism, yield projections,
‘resource allocation) and, thus, had to be handled by off-llne‘projecfldﬁé
or’by man-machine iterative adjustment of prices and cro, areé allo¢a+loﬁs.

~ The main efforts during the past year have focused on designing,
prégrammlng, and testing the missing components. Dr. Lloyd Teigen has
worked on modlfying the urban demand component to Incorporate an annual
price adjustment mechanism which uses a simultaneous equation approach,
and on an international trade mechanism with import and export quotas and
tariffs. While on short-term trips to Korea, Dr. Hartwig deHaen and Dr.
Friedrich Bauersachs from Bonn Unlversity in Germany worked on 6pera+lon-
allzing the recursive |inear programming resource allocation component.
Dr. Tom Carroll carried out preliminary work on updating the population
base from the 1966 census to the 1970 census and began incorporating
changes in the population component which were recommended during the
project evaluation. He also coordinated work on computerizing the rudi-
mentary |ivestock production and demand model being used by the Livestock
Bureau of MAF to make It+s projection. Mr. Forrest Gibson continued develop-
menf'work on the grain management model and Incorporated many changes which

were recommended during the evaluation.
Further discussion of development work on the various components
fol lows. | o | o S

Urban Demand and Price Adjustment Compénenfl/ : e

The urban demand component has been modified to Incorporate an annual
price adjustment mechanism and an international trade mechanism with import
and export quotas and tarlffs.

14n|*lal International trade work was supported by the MSU 211d-grant.
This work ldentifled additlonal work necessary on the KASS component which
is reported here. 5 o
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;... The original version of the annual price adjustment mechanlsm (as
deécrlbed In Appendix D of the User's Manual) was substantially redesigned
and reprogrammed during the report period. The original version operated

In the manner of a sequential disequilibrium adjuster. The new version
(SEAPA, simultaneous equation annual price adjustment component) calculates
the endogenous prices which simultaneously satisfy the linear demand equa-
tions and the budget constraint taking into account policy-specified prices
for certain commodities. The mechanism also includes a provision for reser-
vation prices for all commodities. These reservation prices correspond
theoretically to the minimum point on the average variable cost curve for

firms producing those commodities.

One version of the pricing mechanism has been uncoupled from the malin
KASS model in order to operate directly from an interactive computer
terminal. In this way the debugging process can be speeded up and policy
analysis can be carried out more quickly with the pricing mechanism,

The SEAPA price adjustment component was technically operational at
the end of the report period. However, more econometric analysis may be
required to obtain a more consistent set of price and income elasticities.
Sensitivity analysis Is being carried out to test the sensitivity of the
price adjustment mechanism to changes In policy-determined prices and quan-
t1ties marketed.

Another version of a price adjustment routine was also developed which
does not explicitly lncludé a simultaneously satisfied budget constraint.
This endogenous price gonerator (EPG) first uses a simultaneous equation
approach to solve log~-Iinear demand functions and then uses an Iterative
procedure to determine a budget parameter which will cause the proportion
of food expenditure to total Income to fall within some specifled range of

a value estimated using Engel's Law.

If the SEAPA price adjustment component turns out to be too sensitlve
1o quantity/price changes because of parameter estimation problems and the
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E irequlremenf of +he Bxact’ saflsfac?lon of fhe overall budge+ cons+raln+
'the EPG model can’ be* substituted as a back” up-for SEAPA. Tn’ KASS ‘médal”
‘-“runs.f o

“"The world market mechan ism Interacts with the system by se++lng
fhe domesflc supply plus lmpor+ target equal to the domestic demand plus
exporf ?argef If the calculated price is between +he export price
(f.0.b.) and the Import price (C+F+T), I+ remains unchanged. If It Is
below the export price, exports of the commodity are Increased by an
amount necessary to equate domestic with world export price. If it Is
below the import price, Imports of the commodity are decreased up to
the amount of the Import quota In an effort to keep the domestic price
" at the Import price. |f the domestic price exceeds the Import price,

no adjustment Is made. Thus there is a bullt-in asymmetry in the world
‘market linkage which is blased toward the saving of |imited foreign
exchange. Both of these trade adjustments (imports or exports) affect
all freely determined price in the system, as well as the budget para-
meter, in a general equilibrium fashion. Dollar prices are used for
the world prices of the commoditles and for transorporation charges,
" tariffs and the exchange rate explicitly enter the compufaflons.

RLP Resource Allocation Component

The overall design of the recursive |inear programming resource
allocation component (RLP-RAC) is outlined first, and then, model deve-
~lopment actlvities during the report period are reviewed.
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RLP-RAC Component Design./

The resource allocation component (RLP-RAC) being developed for the
KASS model Incorporates the recursive |inear programming approach to
projJect allocation of resources, principally land and labor, at the aqgre=-
gate farm enterprise level. The general design of the overall system
mode| provides for dynamic interactions between a general simulation
model (SIM) and a |lnear programming component (LP) as shown in Figure 3.
The whole system Is a model of a recursive decision system. The LP com-
ponent represents the farm firms; the other components (SIM) describe the
physical and institutional environment in which the firms operate and in

~which farmers derive their decisions.

In the present version of Korean model the simulated envlronment (SIM)
Is represented by (1) a set of policy determined variables, (2) endogen-
ously generated variables and (3) exogenous variables. Policy variables
are mainly prices for those products where market intervention for stabll-
ization and price-support take place (food grain management) and for those
Inputs (e.g. tlllers, fertilizer, etc.) which are controlled by the govern-
ment. Endogenously generated variables include prices which are determlned
by market mechanisms (currently belng Incorporated Into the KASS mode!) and
the agricultural labor force as projected by the national demographic
component. Exogenous varlables Include crop and |lvestock yields, techni-

cal coefficients, and input prices.

.kk full description of the RLP resource allocation component is found

In the following project working papers:

Hartwig deHaen andJeung Han Lee, "Dynamlc Mode! of Farm Resource
Allocation for Agricultural Planning In Korea--Application of Recursive
Programming within a General System's Simulation Approach," Project Work-.
Ing Paper 72-1, October, 1972,

Hartwig deHaen, "Preliminary User's Gulide to the Recursive Linear
Programming Resource Allocation Component of the Korean Agricultural Sector
Model," KASS Working Paper 73-2, May, 1973,

Hartwlg deHaen, "Projectlion of Resource Allocation and Production In
Korean Agriculture with a Microeconomic Model," Paper presented at the
Summer Workshop of the Agricultural Economics Research Institute, Seoul,
Korea, 30 July - 4 August, 1973,



;17_

Other ' - Other: _Other, .

Inputs. . = Output 193"*?(
! ¥ ol -
v "Prices ‘
SIM Outpyt,| . Mput/Output a | e Outauts
: sl ' Coefficients  (-hedt |24H
) : T e WU DU T S | SR Capac ‘Tles .
, : 5 Behavioral
o L Constraints |
: B ]
‘; 1 Land‘AlIocaflon ,
) . Technology ’
Input Livestock Produc- L Oufpuf
tion Investments
Feed Gralin Import

o
'Flgure 3., Dynamic Linkage Between Components of

,the General System's Mode! (SIM) and a
~ Linear Programming Component (LP)



18
i
The maln oufpuf of the farm flrm component (LP), computed once every
year, ‘are acreages for field crops, utllizatlon of labor, draft cattle and
farm machlnery, machinery investment and (mport requirements for feed grain,
Moreover the dual solution provldes information about the cost structure of
agrlculTural product ion compuTed as shadow prices of various resources.

The total agricultural area of Korea Is divided inio three quas i homogenous
reglons. Since farm sizes do not differ significantly so far, no further
disaggregation is done within the regions. Each region is treated as If it
were one unique decision unit to which principles of individual farm development
can be applied. Allocation, production and Investment activities for all three

regions are computed as the solution to a multiregional activity analysis problem

The LP component for each year Is block diagonal with one block for each

of the three regions:

Reglion] -
|

Region
I

Region
L

National

This block diagonal matrix structure makes the model ing of inter-regional
competition possible. In the current version of the model, there are three .
overlapping constraints for all three regions., Two stand for the politically
fixed national quota of raw silk and tobacco production. The third is a
restriction for feed grain imports. All other constraints are repeated in each

region.

~ The activities In the LP analysis include: (1) Production of varlous
3leld crops, Inciuding forage and pasture management, distinguished by type
of technology; (2) Production of Iivestock products; (3) Planting of orchards
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 ﬂ§and mulborry flolds, (4) lnvesfmenf ln farm machlnery, (5) Feed qraln .
'}f!mporfs, (6) Varlous transfer activities. The technology may elther be

| 1w+radlflonal, l.e., using hand and animal tools, or mechanized with a 10

hp-powertillier including the necessary attachments. In the case of rqu_
~ production there Is a third separate technology: transplanting of rice

. by mechanical rice +ran$planier. The llvestock activities are dalry,
‘Korean cattle, hogs, eggs and broiler production. Cattle can be kept
elther as draft cattle or for beef production. .

The constralnts for each region Include land capacities for paddy,
-upland, and double cropping. They include limltations for labor, draft
cattle and machinery during two peak seasons, constraints for the current
herd size of livestock enterprises, and several balance equations for
feed Inputs. The model also tries o reflect the "suboptimal" and cautious
behavior of farmers by Incorporating additional adaptive flexiblllity con-
straints on acreages of fleld crops and Iivestock production which guaran-
tee that production patterns In any year do not deviate by more than a
certain proportion from the patterns during the previous year. Similarly
the level of investment In new machinery Is restricted to a certain propor-
tlon of the existing stock of machines Invested in previous years. This
refiects the adoption behavior of farmers during the transition process,
where learning and diffusion of new ideas are accelerated as the number of

previous adopters increases.

The objective function for the model specifies that farmers try, within
~the limits of the current physical and Institutional constraints, to reallze
those combinations of enterprises and actlvities. whichmaximize the exbecfed
Income without running an unbearable risk of losing a basis for family
subsistence.

In order to account for the dynamic properties of the sectoral adjust-

. ment and growth process, a dynamic feedback operator Is defined which relates
the values of the objective functlon coefficlents, of conﬁfrain+s and a
matrix coefficients to preceding LP solutions, to variables baing computed

In other parts of the simulation mode! and to exogenously projected variables.
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‘"'Obfalnlng an operational RLP- resource allocaflon componenf wlfhln the

V;m:

genefal\KASS model. has been proceeding In_two. phases-hfgﬁ.

: ”wzj :
B ,Ph§59 I: KASM/RLP operating with exogenously projéyfed producer
s prices. : ‘
Phase Il: KASM/RLP operating with endogenousiy determined prices
through a market mechanism in the urban demand component,
(e.g. SEAPA or EPG components discussed earlier).
Ny

fe 3 s

RLP=RAC Development Activities

A prelliminary version of KASM/RLP with exogenously projected producer
price (Phase |) was operational at the beginning of the report period with
an earlier version of the KASS Model (Version 1.12). A paper (cited earlier)
describing preliminary projections with the model was prepared by deHaen
for the Summer Research Workshop held at the Agricultural Economics Research
Institute In Seoul during the summer of 1973. Dr. deHaen summarized strength:
and weaknesses of the prellminary Phase | version as follows:

The positive features may be summarized as follows: Projections of
resource allocation with the model allow for automatic consistency
checks for supply and utilization of resources. They include infor-
mation about the economic forces underlying growth or decline of
resources, measured as shadow prices, that cannot be obtained by non-
simultaneous system-models. The model Is adaptive in the way that

it contains feedback mechanism relating current plans to past exper-
fence. The results, although not yet fully acceptable, seem to support
the hypothesis of rational behavior under limited information.
Finally, the model structure includes explicitly the competition
mechanism between human, animal and mechanical power that regulates
the process of technical change in agriculture.

The weaknesses of the model are: Some important factors of production
so far have been left gut; they include mainly investment capitai and
the skills of people"L The limited availability of both resources
may have a consliderable Impact on production patterns (e.g. restric-
tion of modern vegetable production more than the results indicate)
and the speed of the modernization process. Another weakness of the
current model lies in the data supply. Too many data do not differ
between reglons with the consequence that the projected regional
production patterns are very simllar. This Is particularly true for
prices, hut also for ylelds and labor requirements. Whether the model

]

JQn AIncorporation of the capltal market was left out (1) for lack of
. data and (2) assuming that the public sector would supply the required
~capital at the assumed interest rate.
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;can;be .a.useful Instrument for detalled policy analysis as well as
for educational purposes In Korea cannot be answered at thls moment.
A final answer has to be delayed until this component is endogenous-
-ly -linked to the demand component and the rest of the sector model.
However, even at this stage it may give some Insight Into the mani-
fold Interdependencies within the farm sector which finally determine
the development process in agriculture.

‘Phase 11 development work on the RLP-RAC proceeded slowly during the

~ report perlod for several reasons. First, Phase || depended on Implemen-

tation of an urban demand gomponent with a market mechanism. The original
version of the annual price adjustment mechanism was discarded. Design
““and development of the SEAPA component described In the previous section
“proceeded much more slowly than anticlipated becausa of theoretical, empir-
" leal, and programming problems encountered along the way. Second, profes-
slonal Input was reduced to a two-week visit to Korsa by Dr. deHaen In

" March, 1973, and an eight-week visit to Korea by Dr. Friedrich Bauersachs

from 25 May 1974 to 22 July 1974, Third, because the KASM/RLF model required
25 minutes to run for |5 simulated years at the National Computer Center

and because It was glven somewhat lower priority relative to other KASS
components by our programmer sfaff, turnaround time on the KASM/RLP +est

" runs slowed down to more than & week between runs. Finally, when an effort
was made to transfer the model the CDC system at the Korean |nstitute of
Sclence and Technology In order to improve turnaround time, technical prob-
lems Involving core |imitations and the operation of the Wisconsin LP

package were encountered.

. Nevertheless, In spite of these problems, some progress was made.
f The prellmlnary Phase | KASM/RLP version was reworked, errors were uncovered
and corrected, and RLP-RAC was updated to 11nk with KASM I.I4 +he verslon
of the model documented In the User's Manual.

Perhaps the most signiflicant addi+ion to the program was a prepro-
~cessor routine which allow for the flexible alternation of the standard
two-dimensional LP matrix structure. The natural Indexing system for the
elements of the reglonalized block diagonal format described earilier Is
"reglon" by "constraint" by "activity" plus "national constralnts." The
preprocessor program converts thls three dimenslonal structure to the two-
dimensional structure, which is the Input structure required by a standard
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LP program. ,Thus,fhe;preprocessorffaclllfaies_addlng or deleting consfréinfs
and activities-In | to N,reglons.,_Equally important as Its use by KASS, .
this generallzed routine will be a useful addition to the software Ilbrary.

During Bauersachs' visit.to Korea during the last month of the report
period Intenslive work was carried out on several fronts:

1., At the National Computer Center test runs were made with the KASM-RLP-
SEAPA 3-region model. Efforts were being made to eliminate technical prob-
lems encountered In trying to link the subcomponents and to achieve results
from the larger mode! which made sense economically. While no successful
l1nked runs were accomplished during the reporting period, it became clear

.. That the linkage would require solution of technical and theoretical problems
not earlier anticipated, and that improved estimates of price and Income

. elasticity coefficients were required as well as further sensitivity

testing of the behavior of the SEAPA price adjustment mechanism.

2. At the Korea Institute of Science and Technology, advanced development
work on the RLP-RAC was started. The main objective of this work is to
achleve a version of KASM-RLP-SEAPA operating with a manufacturer's supplied
LP package (in the case of the CDC Cyber Computer, OPTIMA or preferably

APEX when 1t becomes avallabie at KIST) operating in a national mcde

instead of a regional mode (but with the flexibillty to operate In | to N
reglons as desired). It was decided to use a manufacturer supplied LF
package because most computer manufacturer's are invesiing significant
resources to make their LP packages very efficlent with respect to speed and
core memory utilization. It was also decided to operate at the national
level because as reported earlier little difference was found among the
. region patterns probably because the data thus far used In the model are very
simllar across regions. Also, operating at the national leve! will reduce
the computer costs significantly. I+ will allow researchers to investigate
. the economic behavior of the national model to determine changes that need
. to be made in the structure before Introducing complexities associated
#1th reglonallzation. Preliminary consideration has already been given to

modifying the 1P structure to include constraints on working caplital and
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#ﬁ*lnvesfmenf caplital; consfraln+s speclfylng land where mechanlzaflo" g
ff}posslble, constralnts on the speed at which double crop paddy can be

'*‘lmproved by a drainage program, and other modlfications.

“In’ summary, +he KASM-RLP-SEAPA model (Phase | 1) ls close fo belng opera=
+lonal and to produclng results useful for policy analysls. Also, baslc’
deslgn work has been done to develop a more flexlble verslon whlch wili
“'make 1+ much easler to Introduce changes In +he mode | s+ruc+ure as well as
’iallow for operation at the nellonal level or reglonal levels. ' e

LIvestock Component
A "+wo~cohort" I'fvestock model was made technically operatlonal early
" In'the report period. This mode! simulates male and female |lvestock popu~
lations with two age cohorts per sex. In application of the mode! +the
first cohort usually corresponds to the "maturation" phase of |]fe and the
second to the "productive" phase of 1ife. Distributed delay subroullnes
modifled to handle attrition (deaths, sales, etc.) ars used to simulate
the "flow" of animals through these two cohorts. The model permits the
user to Introduce birth and death rates whlch are functions of per-animal
7nu+rlllonal levels '

Prellmlnary testing of the mode! was done using roughly esflmafed
parameters for the Korean native cattle herd in Korea. The model could be
extended to dalry herds, beef herds, swine populations and poultry. However,
for animals wi+th relallvely short reproduction cycles Ilke poultry and

"swine raised for slaughler 8 simpler first-order dlfferenllal equation
formulaflon may be more appropriate.

l+ was declded to suspend work on further developmenl on this verslon'
he llvesfock component pending: ‘ : s
*qu'Furfher work on the resource allocation component,
2. Clerification of the MAF's objectives and alternative development
'“"'slrafegles for Ilvestock production to be considered by the model,
i 7‘par+lcularly In view of the drastically Increased lnferna?lonal
" prices for feed grains,
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3; Clarification of the Impact of the energy cris|
vy -machanizatlon and:the effect . on. The:use;of +h .Korean. haflve
»uesy C@YTtle herd for.draft purposes, . PESRETGEE L g
4. Further training of Korean counterpart staff to handle a. compll-
. cafed systems mode! of the Iuvesfock and feed graln subsector.

‘ lnsfead work was started on compu?erlzlng the methods already deve-
loped by the Livestock Bureau in MAF for making the long~range projections
) for 1973-1981 which were prepared during the most recent government planning
htékérclse. Development of this rudimentary |ivestock model had several
advantages:

I. It provided opportunity for Korean counterparts at NAER! and MAF
to gain experience In programming and testing a computer model
glven relatively well-defined specifications as to the computational
procedures to be followed.

2. It minimized the input of scarce MSU personne! resources.

3. It produced a model which required estimates on much fewer para-
meters than were required for the two-cohort mode! described
above. These parameters were ones already in use at MAF.

4. |t provided a model which can be used now by MAF to revise their
projections quickly and thus demonstrate the utility of a com=
puterized simulation model.

5; It opened the [lnes of communication to MAF decislon-makers on
thelr terms and through their points of reference. 7This communi-
cation will help the KASS Team to clarify livestock development
objectives and to obtaln suggestions for areas of Improvement In

~the model In close Interaction with the decision makers.

At the end of the report period the MAF Livestock Model Is operational.,
1t produces projections of demand and production of beef, pork, chicken,
eggs, and milk, herd size for Korean native cattle, imported beef cattle and
dalfy cattle, swine and poultry; and feed grain requirements. Some of these
projections differ from projections produced in the MAF report, because

of variations In the methods used to computerize the projections. Inter-
action with MAF personnel will continue In order to resolve differences, to
determine the utility of the present model, and to extond the model's capa-

bEETty to hand o velovant economles and polley questions,
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ijopulaflon Componen+ ‘ .
-During the report: pevlod +wo Ph D fheses on aspecfs of rnral urban

| mlgraflon were complefed by East-West Cenfer Granfees af fhe Unlverslfy

6f ‘Hawal 1 4 L R P Rt

2 "The Economics and Soclal Defermlnaflons of Rural Urban Mlgraflon In
Korea: A Case Study of North Cholla Province" by Seyeul Klm.

) "Rural-Urban Labor Migration, Farm Structure, Facfor Producflvlfy,
and Farm Income In Korean Agriculture" by Kang-Slk Park.
 These theses contain useful conceptual Information which may influence
the design of an Imprdved mechanism for handling off-farm mfgra+ion and
Its effects on farm productivity for the KASS model. However; because of
+he small geographically local sample of farmers Interviewed for the study,
+he theses will probabiy not be useful for parameferlzaflon of the migra=-

| TIOﬂ mechanism In the model.

The KASS popu!ation component was reviewed by John E. Craig, Jr. of
lnferna+lonal Statistical Program Office, U.S. Bureau of the Census. He

‘ concluded.

In my estimation, KASS lias made a commendable first approximation to
incorporating demographic and nonagricultural variables into a sector
study. In ceriain respects this first approximation is technical ly
deficient; in others it is simply inadequate. These problems may be
traced primarily to simply the Inability to do every thing at once In
a massive undertaking.

Or. Tom Carroll has lald the groundwork for development of an improved
‘verslon of the population component by outiining the changes required In
model structure to make [+ demographically acceptable and by convering +to
a 1970 census base for data. Dr. Carroll along with John Sloboda, Harvard
traveling fellow in Korea, are developing a paper reviewing the |iterature
on rural urban migration as a base fcr modeling a migration mechanism. The
~actual modeling will begin during the next report period. '

4helr fleld research in Korea was funded under a sub-contract of
this contract., o S e ey



26

General Model Updating

' The User's Manual (Special .Report 9), whlch was complefed durlng +he
prevlous report period, documents version |.l4 of the Korean Agricultural
Sector Simulation Mode! (referred to hereafter as KASM I.14) which produced
the projections presented In the main sector study report (op cit.).

i .. Early in the current report period extenslive work had been done to
- prepare KASM 1.14 for interfacing with the grain management program (GMP)
.-component and to correct some minor errors in KASM |.[4 which were discover~
"ed while the verslon/was being documented. However, half-way through the
report period it was decided to glve much lower priority to updating KASM
.14 and to concentrate effort on first getting the GMP component to oper-
ate as a self-contained model. This was done for several reasons. First,
during much of the report period siow turnaround at the National Computer
Center was slowing progress, and It became clear that updating KASM [.14 was
taking too much time away from the development of the GMP model. Second,
KASM was designed to address a broad range of agricultural development poli-
cles on both a regional and national basis; while the first version of the
GMP model Is much narrower in scope, looking much more deeply into policy
issues at the national level concerned only with the major food grains (rice,
barley, and wheat). Thus, it Is doubtful that users of +he GMP model will
have an Immediate need to examine outputs of both KASM and GMP simultan-
eously. Third, an independent GMP model can be made operational much

sooner than a larger KASM-GMP model, because I+ will not be necessary to
test both the updated KASM and the linkage between an updated KASM and the
GMP component.

Ouring the remainder of the report period work continued on updating
‘KASM 1.14 but at a much lower priority. The effort which was invested is
not wasted, however, because an Improved KASM remalns onc of the object!ves
.of .the project--not only to facllitate |inkage of KASM with new components
Ilke the GMP, the RLP resource allocaticn component, and the |lvestock
;g»fomponenf, but also to be used in developing the Fourth Five Year Plan for

t-agriculture. Work will continue on updating KASM .4 during the next

report perlod.



Graln Managemenf Program Model

':“‘,\u'

bsoufllned first, and +hen model dévelopmenf ac+lvl+les durlng The repor?‘
Qperlod are reviewed. ‘

GMP Model Design _
The GMP model consists of ‘four subsector models and a marke+ pricing
;and transactlion mechansim which provides the - Iinkage befween these subsec-
“for models (and In later versions of the GMP, Iinkage with the larger KASS
model)
| . Government graln management subsector model
. Private marketing subsector model
. Farm production subsector model
", Urban demand subsector model
. Market pricing and transaction mechanism =
;f%hé overal| design of the GMP model Is shown In flgure 4.

The government grain management subsector model (GGM), the core of the
;GMP model, Is the instrument through which researchers and declsion makers
jcan avaluate proposed alternative grain management policles and programs.
This mode! calculates several variables directly related to government
graln management operations. Some of the types of policles which can be
addressed to GMP through the GGM mechanism are:
| a) policies for controlled market pricing patterns
b) policies for government buyling and selling pricing patterns
c) policies (or decision rulds) governing the intensity and +iming
of government domestic purchases and sales for confrolllng market
prices '
“d)’wpollcles governing the desired seasonal levels of reserve stocks
" of rlce and barley _
8) pollcles (or declision rules) governing the Intensity and timing
C 7 of Imports to maintaln des!red stock levels, while at the same
Vﬂ‘flme uttlizing these same stocks In controlling market grain prices
'f) ‘policies related to the amount of government-owned and government-
leased warehousing ‘
g) pollicles regarding warehouse construction and flnancing
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.h)' policles regarding 'Import financing

1) policles specifying Import quotas on wheat and feed grains

.J) policies Imposing tariffs on wheat and feed grains

The GGM Subsecfor model is designed as an automatic feedback control
system. Currently, three automatic controllers are lncorpora%ed into the
model: a market price controlier, an Import controller, and a warehousing
controller. Basically, each controller periodically compares the actual
observed values of the 'controlled' variables (e.g., rice and barley
prices) with the current desired values. The time-series of differences
between actual and desired values are called the "error signals." These
error signals are used to generate appropriate corrective action to reduce
the amount of error In the controlled variables. In the case of the price
controller, the error signals are used to generate government domestic
purchasing and sales patterns which would be necessary to maintain the
deslired market price behavior. There are definite trade-offs between
system response (how market price actually responds to desired price sig-
nals) and the costs end Impacts of various control schemes. These are
system design problems which must be worked out through interactions between

researchers, decision makers, and the GMP model.

More detalled description of the design of GGM subsector model and
other subsector models may be found In KASS Working Paper 73-4 (July, 1973),

GMP Model| Development Activities

During the report period the Iterative process of designing, testing,
and valldating subcomponents of the graln management program (GMP) model
has continued.

During February 1974, the GMP component was subject to a comprehensive
evaluation as part of the overall KASS project evaluation initlated by
USAID/W. Fleld evaluator for the GMP component was Dr. Richard Philllps of
the Food and Feed Grain Institute, Kansas State University. As a result of
this ln-proceés evaluation, several of the suggested reflnements out!Ined
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woin sec+lon IX of the GMP evaluation reporTl/ were underfaken immedla+e|y
and are currently programmed and included in the GMP componenf models..

- These current refinements and others which were already underway are -
summarized below,

Key market positions and functions are now identifled throughout all
subsectors of the GMP componeni. Market positions include farm households,
production area assembly and shipping polnts, consumption area terminal
polnts, port-discharge and storage points, retall sales siores and non-farm
consumer households. Transportation between production and consumption
areas, as well as between sea ports and consumption areas, is now explicit=-
ly modelled in both the private and government marketing channels. Hulling
and polishing processes, as well as product and by-product inventories, are

now modelled by market position.

The private marketing subsector mode! now is augmented by an industrial
wheat system model to track the progress of wheat imports from original
import orders through port arrivals, discharge, port storage, pnrt to mill
transit, mill wheat storage, wheat flour production, wheat flour warehousing
to wheat flour wholesales. Dlsaggregation of wheat flour products into
major commodities such as noodles, bread and bakery products and other pro-
ducts has not yet been accomplished. Also, now included in this subsector
is a prlvate grain storage behavioral mechanism which is responsive to

past as well as forecasted seasonal price and storage brofifabllifles.

The farm production subsector model now Identlfles non-food uses of
food grains (rice, barley and wheat). These uses currently Include |ive~-

- stock feed and seed requlrements.

A new urban demand subsector model has been designed to handle consu~ .
mer food grain consurption demands as well as demands for consumer stock

I/

pe - valuatton ot tho Graln Managoment Progrim Simulad fon Model,
,Rl(huld Phitlips and Poul L. Kelly, food and Food Graln ln'liluln, Kiane S5
"”+a+u University, Fobruary 1974.
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level adjustments. -‘Urban demandsfor food grains respond to relative price
levels as well as relative rates of change In food graln prices. Urban -
consumption of food grains also responds to difference between desired and
actual household stock levels. When stock levels are well below desired

levels, reflecting an unavailable supply at any price situation, urban
consumption is suppressed, reflecting a tightening-of-the-belt syndrome.

By the end of the report period most of the programming on the various
‘subsector models for the first version of the GMP model had been completed.
The next several months will be spent debugging and running the model to
observe its behavior and its usefulness In answering some of the policy

questions raised by the Korean government.

Miscel laneous Activities

KASS Project personnel were involved In several other activities
‘related to model development and application. These included: (1) parti-
clpating In a grains price policy task force set up in May, 1974, to assist
MAF and EPB in determining an optimum grains price policy for the remalnder
of the rice year, (2) developing a separate model of private storage
behavior, (3) developing a |9-sector Input-output model focusing on the
linkage between the agricultural and nonagricultural sectors, (4) consul+-
Ing with the Agricultural Production Division of NAERI on how to handle
problems encounTergd In operationalizing a large-scale nlne-région linear
programming model, and (5) consulting with the FAO advisor at the Institute
of Agricultural Scliences on the application of the |inear programming
method to allocating land areas associated with basic soll classifications
to different cropping patterns with the objective of maximizing regional
Income subject to meeting production targets, (6) giving preliminary thought
to the design of an agricultural data base which could be |inked to the
analytical simulation projection models.

Grelns Policy Task Force
In March 1974 when Dr. Kim, Director of NAERI, was In the U.S. attend-
ing the evaluation conference, he indicated that a major lssué confronting

MAF was to determine a conserving grains price policy for Implementation
untll harvest In mid-October and to determine longer term grain policy In
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copnecflon with changed world and domesflc condlflons with respect to

worl& grain prices and availabllifles, energy shortages, fertillzer supplies,
changed demand conditions and other relevant varfables. Dr. Kim indicated’
fha* KASS should help in the analysis.

Because of his general knowle“ge In the world grain policy area, his
specific knowledge of the Korean situation and the KASS work through con-
tact as one of the AID evaluators of the project, and his continued inter-
est, Dr. Rlchard'Phllllps was asked to consult with KASS on the problem
during the last two weeks In May. Dr. G. E. Rossmiller allocated part of
his 3-1/2 months in Korea beginning mid-May to this Issue as KAPP repre-
sentative. Mr. Forrest Gibson and Dr. Lloyd Teigen from KASS were asked
to participate. Thus, the foreign consultant group consisted of Phillips,
Glbson, Teigen, and Rossmiller. A Grain Policy Task Force was formed con-
sisting of Dr. Kim, Dong HI, NAERI; Dr. Moon, Pal Yong, KDI; Mr. Shin,
Food Bureau, MAF; and Mr. Park, EPB, The task force met five times during
late May, June, and early July to formulate the short run problem, discuss
alternatives, provide data, and to discuss results and form for the short
term report. At some of these meeiings additional personne! from MAF and
EPB were present. |In addition Dr. Fred Mangum, KAPP policy analyst, who
arrived in late June, was Invited to participate and to eventually replace

G. E. Rossmiiler as a consultant to the Task Force.

The analysis carried out by the task force made use of a simple
"front-end" market component developed for the larger Grain Management
‘Program Mode! described earlier. The simultaneous equation model Is cet
up for only rice, barley, and wheat. |t Includes price, cross price, and
Inébme elasticities, which are estimated for 3 different periods during
the year--October thru January, February thru May, and June thru September.
These periods coincide with three distinctly different consumption behav-
lor patterns during the year. The policy and solution variables which can
be analyzed are the three grain prices and the three grain quantities
demanded. The analyst can specify the level of any three of the varlables
and the model well solve for the other three. The model was used to gen-

orate results for the June thru September period.
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' Thls model s sef up +o run lnferacflvely from a' remote fermlnal fo

“The KIST compufer., This ‘modé of operaflon speeded up conslderably The analyflcal
work of the task force. During meeflngs ‘of the task force I+ was also posslble
to request runs to test dlfferenf prlclng pollcies and have results back for

¢

immediate dlscussiqn.

A In a meeting of the Task Force representatives wlfh‘AssTsfanf Vice
Minister Bae, MAF, and his Bureau and Division directors, in early August
copies of both an English and Korean version of the short run Task Force
report were presented and discussed. The Vice Minister was enthuslastic
about the report and the approach saying "this is the first time this kind
of analysis has baen done In MAF." He Invited the task force to continue
i+s work with even closer Interaction with MAF decision makers, promised
full support for data needs, and asked the task force help In determining
the rice purchase price to be set this fall. The task force will continue
+o function and wil!l respond to MAF requests for help as well.as initiate
work on analysis of intermediate and long term grain policy for Korea.

Model of Private Storage Behavlorl/

A separate model was developed by L. D. Teigen to analyze prlvafe
sector storage behavior and price response for two cases: (I|) a monopoly
or cartel in the storage industry and (2) a competitive equiiibrium in

the storage industry.

The mode! Is based on a |inear demand curve with inventory costs per
metric ton stored which are assumed to be the sum of Interest costs plus
a fixed storage rate per month. In the monopollistic case, the storage
level, and hence sales to consumers, Is determined In such a way as to max-
Imlze year-end profits from private storage activity. In the competitive .

L3

l/wOrk on this model was supported in part by the MSU 211d grant and
Is writter up In KASS Worklng Paper 73-5, "A Model for Private Storage
Behavior under Competition and Monopoly with an Application to Korean Rice
Storage" and In KASS Issue Paper 7, "Price Targets and Import Levels on
Korean Rice." :
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E *éaée,%sforage levels ‘and"'sales to consimers are such that ‘the ‘month= To-”
: “‘month rise “In prlces Is Just suffictent to equal the average cost of holdtnq
i anenforles. ' '
The model was modifled In order to accommodate governmenf'far§e+'pPlces
and used to analyze the trade-off between price targets and import levels
“for rice under the assumption of a market clearing price of 125 § per

kl'logram.
NaTIona! Input/Output Modell/

A 19-sector input-output mode! for Korea has been prepared and docu-

mented in KASS Working Paper 74-1. This model has been aggregated from
the 1970 Bank of Korea 56-sector input-output model.

~All of the significant ITnkages between the agricultural and nonagri-
“éuffural sector have been maintained. Thus, the model can be used to +race
through the consequences of the agricultural-nonagriculTural sector inter-

actions for policy analysis.

' This version of the mode! Is being used to evaluate tiie effects of the
extrapolation of 1960-1970 demand trends to the year 1975 under several
assumptions regarding Import substitution. '

This version of the mode! will be used as a basls for developing a
dynamic input-output mode! which will link the nonagricultural sector
““'directly to the KASS Model.

“ NAER| Interregional! LP Model
 Project staff consulted with the Agricuitural Production Division:of

'NAER! on problems encountered In operationalizing NAERI's renional |inear
programming mode! of the Korean agricultural economy In 1961, The model

St

l/SupporTed In part under the MSU 2I1-d grant.
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conslsts of nlne submodels .describing the agrlculfural producflon tacili-
Tles ln each provlnce of the Republic of Korea and a denand aecfion which
is represen+lng the national market for nearly 60 commodities. The demand
’,sgcflon connects all the regional submodels into a homogeneous interre-

i

ﬁfglonQI:COMpgflflon model .

“¢~Ih9 general recommendation is that both KASS and the Production Divi-
sion should concenfrafe'on getting national versions of fhelr‘respecfjve
LP resource allocation models operatior=l. This will facllltate making
the models operate technically and the running of policy analysis at the
. national level In order to obtain the technical and economic experience
ﬁeeded before regionalizing the models.

Gimhae Soil Survey Linear Programming Model

Project staff cooperated with Mr. Thomas Day, FAO Soi | Survey and
.Fertility Advisor at the Institute of Agricultural Sciences at the Office
of Rural Development, in developing a Iinear programming method for allo=-

cating land areas assoclated with different soil| classification groups

among alternative cropping patterns.

- The purpose of this program was to establish an exanple of a method
of‘uslng the linear programming technique to assist the Government in
reaching their established crop production targets and, beyond that, to
maximize regional farm Income and the efficlency of crop distribution.

To do this a rudimentary program was devised to combine the sol | survey
data avalilable In the reports of the Institute of Agricultural Science (IAS)
with Information on crop yields, costs and Income data avallable from other
sources. The linear programming analyzes miximized reglonal Income based
on allocation of land areas for || basic soi! classification groups In
Gimhae Gun, Gyeongsangnam Province, to |34 possible cropping patterns (sin-
gle, double, or triple cropping) of 18 basic crop commodities subject to
land constraints and the necessity to meet minimum production targets for
the 18 crop commoditles. Constraints on capital and labor were not consi-
dered In the analysis. Thus, there Is doubt as to the relevance of this
particular version to a full economic analysis. However, the purpose of
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 *he proJecT was to demonstrate how |!near programmlng analysls would be
exfended to Include the effect of soll classlflca*lon data on yleld and
f Incpmes under o!fferent cropping patterns.

Fdfure Work on Data Base Llnkages

;. Work on the KASS model during the past two years has made It clear-
hfhaf the simulation projection models must eventually be llnked to an
updatable agricultural data base If they are to provide useful up-to-date
projections for policy-makers operating In a rapidly changing world
environmenT. The extent of the data base required will depend on thn
level of detall and regionallzation which policy-makers wish to address.
Thus In thinking about the design of a computer-based agricultural
data system one must think about the scope of the data base (the kinds,
_periodicity, and geographical levels at which time series data is to be
stored) and the computer software required for manipulating the data base
(e.g., updaflng.fhe data, accessing by general users for a varlety of
analyses, accessing data to Initiallize the KASS mode!l at any point In
time, aggregating data across commodities and reglons, accessing through

a user-oriented conversational language, etc.). :

Future work must include the design of the basic software required -
to manage the data base and the storage of basic time serles data at the
province-level at least In order to test the system. This work must be
coordinated with the activities of the Agricultural Statistics consultant
under KAPP, :

Trainlng Activities

Tralnlng actlvities which were supported under the contract or other
AID programs In support of the Korean fleld operation Included presentation
of agricultural systems analysis workshop for researchers ahd declision-
makers, formal training of two Koreans In the Development Analysis Study

WProgram at MU, and Informal on-the-job t-alning of counterparts.



ﬁ workshop for Agricultural Systems Analysis

Durlng July and August the Agricultural- Economlcs Research lns+I+u+e
In cooperaflon wlfh Michigan State University Project staff, conducfed a
Workshop for Agr!culfural System Analysis for researchers and. declslon-~
makers. The Researcher Workshop ran for flve full ‘days (30 July - 3 Augusf
1973). .Most of the Twen+y~nine participarts considered the workshop to be
a valuable conTrlbufcon to their professional careers. The Decision-Maker
Workshop, which ran for four afternoons (6-9 August 1973), was attended by
_thirty-one participants. Unfortunately, 2t the end of the second day the
Minister and Vice-Minister of Agriculture and Fisheries were suddenly
replaced and as a result the thirteen participants from the Ministry were

unable to attend the remaining two sesslons.

The workshop presentations and the number of par+lc1pan+s by organlza-
Tion are- glven In Appendix C., SR GRRE AT R

Academic Training

. In-October two Koreans went to Michlgan State University to take part
In the special non-degree Development Analysls Study Program on agricul-
tural sector simulation methodology. Mr. Dong Min Kim has been associated
with the KASS Project since its beginning at the Natlonal Agricultural
Economics Research Institute and will return to head the new Agricultural
Sector Analysis Division which has been set up at NAERI. Dr. Ho Tak Kim
Is a faculty member of the College of Agriculture, Seou! National Univer-
slty, and will return to train studonts at the college in the system s Imu-
lation methodology. Several other Koreans continue their graddate
degree programs In agricultural economics at MSU.

LA

Informal Training

Mr. Olson, our fleld computer programmer from Michigan State Univer-
slty, continues to provide on-the-job training for three Korean prograMmers.
Each by now has completed a formal training course In FORTRAN programming
conducted by the Korea Irstitute of Sclence and Technology. The programmer-
trainees continue to learn about the Inner workings of the KASS model and

the computer operating systems at both the Natlonal Computer Center and
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v Korea lns?!fufe ‘of! S¢Tens4 and Technology. One programmer was glven the
rJrespons!blll+y'of deslgning #nd programmlng the MAF Livestock Model des~
cribed earller and did an excellent Job with the assignment.

* 2.0On=the-Job training of Korsan counterparts continues, but this proba-

~bly has been the least successful part of the training effort during the
past year. There are several reaéons for this. Approximately one-fourth
.of the NAER! professional staff was away during the year for further aca-

- demic training. Since there was no appreclable reduction in the NAER!
work load, brush-fire work in the form of special reports and quick trans-
lations have interfered with the concentrated effort required by a counter-
part If he is to master the skills that come with close interaction with
contract personnel. Also, the people who are presently away recelving
further training are the people probably best suited to working closely
with the KASS contract personnel.

WIfh respect to those who have returned to NAER| after comp leting
'frainlng and thus would be better sulted to work with the KASS group, it
Is necessary for the director to distribute them across the five divisions

in order to maintain an overal| balance of capablilities In the organlzation

However, in spite of these difficultlies, some progress has been made.
Mr. Sang Won Lee worked very closely with Mr. Gibson for five months pre-
paring data series for the grain management mode| and qgalning Insights
Into the overall design of the model. He wlll be attending the 74-75
session of the Development Analysis Study Program and most ITkely will do
a speclal project on some aspects of the grain management model. Mr,
Chang Bok An and Mr. Young Suk Kim worked on the design and development
of the MAF Livestock Model under the guidance of Dr. Carroll. Mr. An
will also be attending the 74-75 Development Analysls Study Program and
wlll continue work on developing a more sophlsflvafed Ilves+ock model

N7 PUSN . e a—
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‘ operaflons in. fhe fleld. : : S e igf*»;

. Since fhe beginning of the project most of our compuflng has been

done In bafch mode on the Univac 1108 Computer located at the National

_ Compufer Center In the Unifled Government Building In downtown Seoul.
The programmers were located In an offlce in the Unified Government Build-
Ing. Computer service was "free" to government agenclies; thus nefther
our contract nor NAERI had tc pay directly for computer service used by
the project. However, turnaround pecame slow, averaging only three to
four executions per week on any one line of work. By comparison, at
Mlchlgan State Unlversity it is possible to average at least two to three
executions per day In batch mode and more In interactive mode.

In October arrangements were made +o begin using the CDC Cyber 70
Computer In batch mode at the Korea Institute of Science and Technology.
ProJec+ programmers were also allowed access to the remote batch termi-
nal located at the Korea Times Building about three blocks from the

i

~programmers' office in the Unifled Government Building. Development work
on the KASS model was slowly shifted over to the KIST Computer.

~ From October to December, 1973, computer services at KIST were paid
ln dollars by the contract. Beginning In January, 1974, computer services
“qgre pald In won from the local AID Trust Fund Budget.

. On March 12, 1974, a Teletype Mode! 38 Terminal was installed at
NAERI This brought remote Interactive computer service directly Into
NAERI. Arrangements were made by USAID/Korea with 1BM Corporation

(Federal Systems Division) to lease an 1BM 026 Keypunch on a temporary basis
until such time as NAER! could obtalin Its own keypunch from 1BM Korea, Inc.
The keypunch became operational Aprii 10, 1974. Shortly after installation
of the keypunch, the programmers' office was moved from the Unified
Government Building to NAERI.
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#sugty-These changes brought a considerable improvement in our computer oper-

wiiw-atlons. . Turnaround at KIST has been a factor of about 10 faster than at

NCC. As a result the controlling factor on productivity shifted from com-
puter to the programmer staff,

The Improved computer operations were obtained only'fhrough considera-

~ble administrative effort to make the arrangements and through programmer

-and professional input to convert programs from one computer to the other.

- Although the costs were relatively high the long run viability of the

computer-project interface Is greatly enhanced.

KASM 1.14 was the first part of the model to be made operational on
the KIST Computer. This was followed by the development work on the GMP
model and SEAPA component. The work on the RLP component continued at NCC
during deHaen's short-term visit in Korea during March 11-26, 1974, and
Bauersach's visit beginning May 25, 1974, Because of the complexity of
programming it was deemed best to get the Phase |1 of RLP development work

operational at NCC before transferring it to KIST.

The plan for future computer operations Is to do most of the soft-ware
development work on the KIST computer as long as the contract malntains a
fleld operation in Korea. Moreover, [t is planned that the computer pro-
grams also be made operational at NCC so |f adequate funds are not availa-
ble in the NAERI budget to buy time at KIST, then NAERI can use the "free"
computer service at NCC for operational activities.

International Data Communication Link

During the past year the Field Project Leader also Investigated the

.. feaslbl ity of using the remote terminals located at NAER! and the project
"~ offlces at MSU for International data communication. The purpose of this

arrangement would be to speed the flow of important communications befWeen
project headquarters and the fleld operation. These communications might
relate to coordination of the project activities, requests for data and

help on thcoretical problems, source code for mode!l componerts and updates,
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_ draffs of work plans and- research papers for comment, compufer ou+pu+s
from mode | runs. etc.  The ‘proposed scheme for |inking the’ remote terminals

mlgh+ even*ually lncludé the equipment shown In Figure 5.

A simllar set-up, although much less elaborate, could be used by a-

“task force preparing a sector analysis using the system simulation metho-

da

Adology In a counfry without adequate compufer facilities. In this case

“'there would be only a central computer center at which the software |ibrary

' reslded and was maintained by a central research staff. The central staff

would recel?e instructions and data from the field via the International

data communication {ink, submit runs, and then send computer outputs back

" to the fleld task force via the data communication |ink.

Investigation of the feasibl!i+y of an International data communica-

“tlon link revealed the following:

2.

4.

5.

'Data communication at 100, 300, 1200, 2400 baud s technically

feasible now over the international voice-grade channels.

An International standard exists for the operation of 2400 baud
modems. There Is no international standard for 100, 300, or 1200
baud modems. The low-speed modems used by the AT&T Company In
fﬁé United States cannot communicate with low-speed modems used

- by most other countries of the world.

Member nations of the International Telecommunication Unlon last
year signed a convention allowing for 2400 baud data communica=
tion over international voice channels.

The tariffs agreed to between the Unlted States and Korea do not
yet allow data communication at any speed over the volce channels
between the two countries. However, agreements between the U.S.
and some of the other LDC's would permit thls mode of operation.
Between the U.S5. and Korea It may be possible to use the U.S.
Department of Defense AUTOVON |Ink as an interim measure unt!|
such time as data communication becomes legal over the commerclal

channels.
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? ;’{Th¢f§con§hlcs of the new technology look very' favorable. AF 2400
 'baud 1t would be possible to send at least a 6000 word message
durihg a three-minute phone call for the same cosf'as a 50 word
; cable.
37:‘:lmplemenflng and testing the utility of international data commu-
“nications Is worth pursuing as a project activity because of its
“Implications for improving the efficiency of international research
and possible applications by task force who wish to use computer
based analysis for evaluating strategies of agricultural develop-

ment countries without adequate computer facilities.

KASS Relations with Other Projects and Organizations
Dﬁring the past year the KASS Project has maintained cooperative rela-
tlons with the Korean Agricultural Planning Project (KAPP), the Korean
Dévelopmenf Institute (KDI), the Korean Institute of Sclence and Technology
(KIST), the Institute of Agricultural Sciences (1AS) at the Office of
Rural Development (ORD).

During the remainder of the contract period In Korea the KASS Project
through NAER| hopes to increase Its cooperative relationships with the
Korea Advance Institute of Science (KAIS), with the AlD-Loan Crop Improvement
Project, and with other projects and organizations concerned with agri-
cultural development In Korea.

A brief discussion of the nature of these relatlonships follows.

Korean Agricultural Planning Project (AID Grant)

The Korean Agricultural Planning Project (KAPP) Is a three-year con-
tract between the Republlic of Korea Government and Michigan State Univer-
sity funded through a $703,042 AID Grant to the ROKG. The general objec=-
tive of the KAPP Project Is "to Increase the capacity of the Ministry of
Agriculture and Fisheries and through thein the government of the Repub!ic
of Korea for sound planning, agricultural policy formulation, prdgram
development, and project design and execution toward more rapid and effec-
tive development of the agricultural sector." The project staff Includes
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the following Iong-ferm;personnel;W,(l) jolcyngna[ysf (agrlculfural_economlsf)
working with the Planning Coordlna+orfs”0f%]ée“fﬁ MAF, (2) an agriculture
outlook analyst (agricultural economist) Qorklng with the appropriate agency

in MAF, and (3) a program and proJecT'evaluaflon analyst (agricultural economist)
working initially with the Agricultural Development Corporation (ADC, the MAF
~.operational agency responsible for land and water development) and other
_agencies as appropriate. Provision has also been recently added for a one-year
agricultural statistician to work with the MAF Statistics Bureau on the improve-
ment of the present statistics collection and data processing now being done

(n MAF and on the develobmenf of a comprehensive statistics and data system.

Michigan State University agreed to undertake the KAPP Project with
the understanding that there would be close cooperation between the KAPP
Project and an on-going KASS Project. KAPP Project personnel would help
Introduce the use of the KASS models into the decision-making structure
of MAF and help identify areas where the exis3ting KASS models could be
improved in order to be responsive to the needs of decision-makers. The

KASS Project would be responsible for extending and improving the models.

The scope of work for the KAPP Project may be found in Appendix D,

Korea Development Institute (KDI)

The Korea Development Institute was established in 1972 as a semi-
autonomous research Institute to conduct policy-oriented research on
strateglies of economic development for the Economic Planning Board.

KASS personnel, particulariy Mr. Glbson, have consulted with Or.
Pal-Young Moon, Senior Fellow In agricultural economics at KDI, about hls
econometric analysis of grain prices.

Further contact with KDI is expected during the next year as the
 KASS begins development of a dynamic Input-output model to provide the

I Inkage of the KASS mode!l with the rest of the Korean economy. It Is
hoped that a mutually cooperative arrangement can be worked out with KDI
In tho effort to work out the set of national guidelines which will be

tho basis for the Fourth IMive Year Plan.
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Korea Insflfufe of Sclence and Techno!cgy (KIST)

' Durlng the past year KASS Projecf personnel have establ I shed very
'good relations with Dr. Ki-Soo Sung, Dr. Yong-Teh Lee, and the staff of
the Computer Center at the Korea Institute of Science and Technology
(KIST). They have been most helpful In arranging for bafcﬁ service and
Interactive service and have maintained an active interest in implement-
ing the data communication proposal described earlier. Discussions have
been held on identifying KIST personnel who could serve as programmers

on the KASS Project and who might go on for further training in agricul-
tural systems science. Both Dr. Sung and Dr. Lee are actively interested
in the substantive content of the KASS Project, not just the KASS Project

as a paying customer for computer services at KiST.

ORD Institute of Agricultural Sciences

During the past year contact has been made with the ORD Institute of
Agricultural Sciences (lAS) through cooperation with Mr. Thomas Day, the
VFAO Soil Survey and Fertility Advisor and Mr. E. Boswinkle, advisor on
the statistical analysis of yield response trial data. [|AS has a new
director, Dr. Ree, Jung Haeng, who has expressed interest in the KASS
Project and a desire for closer cooperation with NAERI in the economic
analysis of |AS-gathered data. ’

Korea Advanced Institute of Sclience (KAIS) |
The Korea Advanced Institute of Science (KAIS) was esfabllshed in
1972 as a graduate school to give advance degrees (Master's and Ph.D!'s)

In various scientific flelds including Industrial engineering and computer
sclence. FKASS personne!l have been in contact with Dr. Chan-Mo Park of '
the Computer Sclience Department and Dr. Lee of the Industrial Engineering
Department about the possible means of collaboration between KAIS and
NAERI .
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e ggeone-means’bf7c6i]abdfaflon Would be an'arrangement Whéreby one or more
”:4;@WKAIS Students, highly qualified Ip technical areas, coyfg work with KASS
| !;L“Upersonnel'on a Practical prob|em aoplication, ldeally thig arrangement
| . could lead to 3 master's thesis for the KAIS student, further experlence
for KAlS Is an Important soclo-economjc area, progress on KASS work, and
development of persons wi+h systems expertise who might be able to contri-
bute to further NAER! work in the Systems-simulation area. However, such
an arrangement probably would Succeed only |f;

b)  Experienced KASS ‘systems People Invest an appreciable amount of
time to provide guldance and direction,

Analysis Study Program. The students would take appropriate course work
and write a master's thesisg as part of the program. Both alternatives are

being explored.

ORD Crop Improvement Project (AID Loan)
The U.S. Agency for Internationa| Development has recently made a




e

The project also provides for esfabllshlng a Cro 8ping SvsfemnTeam.

Y r(}r,‘;r‘ n
Thls feam witl carryhoufurQSearrh*B?‘b n'?l) an "agronomlqcequrrmenfal"

nafure fo see whaT combinations iof! cFops can be grown qnder experimental
conleIons and under .farm.condit+tons and (2) whaf +he cost,. and-.returns are
‘hnder varlous farm cropp lng’ SysTems, and whaf co:fs, re;urns -and -produc~

+lon could be under djfferent hypofheflcal cos+ and .price.structures.

[N
k*‘" s L. g

o T The KASS Team should cooperate witn the Cropping System.Team In order
fo speed the analysls of. .the Impact of proposed cropping systems-on overal |
agrlcul+ural producfivlfy. iAs the KASS effort expands Its.data base from

“the' naflonal level .down to the province and coun+y levels, .the KASS model

W also be in a position to- make ‘recommendations on land allocation to

" new’ croppinghsysfems under: expected cost/price sfrucfures.

N :

"A‘béber‘ba the use of PERT in project implementation included In our
contractual obligations will use this project as a demonstration of the use
of fne‘PERT technigue. Hopefully the resul* wlll be useful to the director

by

of The Crop lmprovemenf Project..



IV, FIELD OPERATIONS IN NIGER|A

gy
“gggpgmy‘was‘done by Fellx Nweke. Mr. Nweke's graduate stipend was paid under

.In the. year ehding 30 June 1974, the main simulation work on the Nigerlan
.MSU's 211d grant; however, considérable assistance was rendered to Felix Nweke
by members of the Simulation Project supported by A1D/csd-2975.

- As a result of the Nigerlan Development Seminar held in 1971, Nigerian
graduate students at MSU became Interested in both the fishery and forestry
sectors of the Nigerian economy. Felix Nweke decided to attempt a major effort
at modeling the Nigerian forestry sector. To this end he spent considerable
t+ime developing a rough model outline of the Nigerian forestry sector includ-
Ing processing and the utilization of round and sawn lumber and plywood. He
was given substantial technical assistance in modeling by members of the
AID/csd-2975 team and by such 2975 consultants as Dr. Dupe Olatunbosun, then
a visiting professor at the University of Michigan and now acting director
of Nigerian Institute of Social and Economic Research.

After the rough outline of the ovarall forestry sector had been developed,

I+ was decided that Nweke should confine his modeling efforts to the domestic
demand for round, sawn and plywood. Arrangements were made for Nweke to work

in cooperation with Mr. Oseni, Director of the Federal Department of Forestry

in the Federal Ministry of Natural Resources in the 1975 fiscal year. At the
close of the project year, It was anticipated that Nweke would go fo Nigeria

to work cooperatively with Mr. Oseni and that appropriate conferences involving
AID/csd-2975 personnel and Nigerian personnel would be held as appropriate. It
s anticipated that Mr. Nweke will return to MSU with the data which he collects

to complete modeling of his part of the Nigerian forestry Industry.

The subcontract with the University of lbadan covering the kola put
Industry, research being done by agricultural economics M.S. candidats, Cyril
,Aja, continues until 30 September 1974. Cyril Aja expects to complete his

research on the kola nut Industry by that date. We expect preliminary
results of that research by early November.
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V. TAMPUS AGTIVITIES AND RESEARCH’
e “5everal project personnel contributed to project objectives “+hrough
varIOUS sctivities on campus. Alvaro Posada completed his Ph.D. disserta-
;iflon research on a simulation of the Colombian beef cattle Industry. He focused
on the Atlantic Coast of Northern Colombla as the most important of Colombia's
five beef producing regions and developed a model in which four alternatives
to traditional production could be considered, and in which the system would
}raspond to various policy stimuli such as disease control, taxing policies,
development credit policies, government production campaign promotion, and
“cattle pricing and export policles. A more complete abstract of this work can
be found in Appendix F.

Jeung Han Lee is nearing completion of his Ph.D. dissertation research
‘fbn‘broJec+lons of product supply and factor demand under structural change
“for Korean agriculture. The primary purpose of this study Is to contribute

to thc model of tiia production system in Korean agriculture as a component of

the MSU/KASS model. Gince the acreage response system is already built, this

study concentrates on modeling the yield response and factor demand of the

various crops in the KASS vwodel for the three regions. Emphasis of the

study is to explain how the public policies, programs and projects concerned

with technological, institutional, and human change will affect yleld response,

The results of this model in terms of yield response and other outcomes will

be fed into the agricultural resource allocation component (RLP) of the KASS

model .
' Marc Buchner is also nearing completion of his dissertation research
with the project. The purpose of his research Is to develop and construct
an optimization component that will efficlently assist in solving parameter
estimation and policy decision problems in complex simulation models. The
approach used Is to have a crude pattern recognition capabllity, numerical
optimization methods, and human interaction In a computer program that wil|
provide the user with a procedure to study modal behavior and maximize or
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vf, 516)mlzé'various?obJécflyéyfungtloh;;wfth:resppcjf+orpbsslply cons+trainad
variable sets. An Investigation of-vhe sultabllity of different optimization
methods for inclusion in The'componenf led to a decisfon to use a two-level
search strategy. These two methods are the Complex and +he Powell's algorithms,
The complex method is efficient for searching far from an optimum while +he
Powell's method Is efficlent for searches close to an optimum. The completion
and integration of this research into our Korean models and the software .
library will great!y enhance the capability of these models to provide analytical
inputs to decision makers.

.. Dr. Ho Tak Kim developed as his special project for fhe Development
~Analysis Study Program a model depicting the broad Interrelationships between

- the variables of Income distribution, savings, effective demand and economic
growth In the Korean economy. The mode! allcws examination of the impact and
consequences of alterrative policy measures for the redistribution of income

on econémic growth and other related variables. The model is presently operable
and a paper is available which will become a KASS Special Report. Or. Kim

plans to refine and integrate this component into the KAS3 model system upon

his return to Korea.

Dong Min Kim is developing, as a special project f9r'The Development
Analysis Study Program, a micro-farm simulaior adapted to the Korean situation
which may be run in an Interactive mode from a teleprinter devise. The study
is an attempt to develop a computerized simulation model to Investigate the
problem areas in exploiting the alternative possibilities of food production
at the farm level in Korea. In the long run this individual farm model may
become an integral componenr of the larger KASS model but immediate plans are
for 1t to be independently designed so I+ can be used as a research and educa-
- tional devise In Its own right. It Is I'lkely that this work will also be

published as a KASS Speclial Report. :



“VIi “THE DEVELOPMENT ANALYSIS STUDY PROGRAM

Purpose J
b””Tﬁa?éééﬁf”yéars the judiclous use of quantitative methods has proven

useful In arrlv!ng at better planning and management decislons In develop~

lng countries. The purpose of this study program is to develop professional

capacity needed to effectively apply modern quantitative methods to the

1ﬁbrdbf§ms of project, program, and policy formulation and implementation
in developing countries. The program is designed for professionzls working
in various areas related to developmental planning and emphasizes basic
me+hodology, fheory, and techniques; practical experience in developing and
maln1aining decision-making models; and the use of models in developmental
daclsiun-makuns processes. Due to the nature of past experience of the study
program staff, neavy Initial emphasis is given to applications of the approach

'to problems of agricultural and rural development. Another goal of the

" program, however, is to extend app!ications into other areas such as educa-

“tion, nutrition and health planning and management. Thus |imited numbers

" of participants can be accepted with interests in such areas.

Overall Description of the Sti'dy Program

" “Due to the dlversity of disciplines and functions necessary In the
“?ébbllca+lon of the systems analysis approach (or any approach) to the
"formulation and Implementation of projects, programs and policies for develop-
ment, several types of study programs are needed to produce required personnel.
" The Developmen+ Analysis Study Program proposes three distinct subprograms
" which can be used singly or In combination to produce a range of capabilities.
" These are the Basic Study Program primarily for analysts and mode! bullders,
‘an Orlentation Study Program for decision makers, administrators, and others
who need a broad understanding of The.sysfems analysls approach and Its applica-
. tlon In decision making, and a Computer Programmer Study Program for personnel
needed to process data and program and operate models.
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o The Basic Study Program *

e { (For Analysts and Mode! Builders)

b*“"The Basic Study Program Is designed for professlonals who ‘have at least
a bache]or s degree In an appropriate fleld such as agrlculfural‘economlcs,

N T I T

englneering, economics, mathematics or statistics. I+ can be used as a part

of a regular master's or doctoral program in an area such as System Science

or Agricultural Economics or'it can stand alone as a one-year diploma program.
;The former option is recommended as a norm but the latter option is available
for participants who cannot remain away from thelr professional positions tor

more than one year.

~Content of the Basic Study Program
- The Basic Study Program Includes formal course work in systems methodology,

system theory, simulation methods, optimization methods, computer-based deci-
sion analyses, and computer science. Where needed, it also includes formal
course work in essential related areas such as economics, areas of technical
agriculture, public administration, sociology, etc. Regular university
courses are reinforced by special seminars and tutorials. The Basic Study
Program also includes intensive practical experience in the development of
decision-making models. The last six months of thls one-year program are
largely devoted to a model development project in the participant's area of
interest. This work is carried out in close interaction with exper lenced

members of the study program staff.

The following courses are considered as an essential technical core tor
the Basic Study Program (zourse numbers are those at Michigan State Unlversity):

Basic Computer Sclence (CPS 120 and/or 300) 3-6 hours

Mathematics (Theory of Matrices~-MTH 334) 4 hours

System Science o
Linear System Theory (SYS 810) 3 hours
Systems Mothodology and Simulation (SYS 81,4, 2 hours,
System Project (SYS 813 or aquivalont thosis work) "~ 12 hour e,

Advanced Syotems Methodology and Simulation
(5Y5 8xx to be developed) 3 hours
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Mathematical Programming - o
EC 833 or SYS 465 or SYS 828 "3 hours .

Econometrics (AEC 835) gféﬁﬁpurs. :

Computer Models in Agricultural Sector. Analyslsr=.. ey Y;@-g
with Computer Laboratory (AEC 8xx) 3 hours

TOTAL HOURS 34-40 hours

. The technical core therefore includes about 37 quarter hours of work.

fhls Includes intensive practical project and laboratory work'as well as formal
éédfée work., A quallfied participant can complete this core ﬁlus some
"broadening" work and/or electives In a period of one year;

A possible time schedule fqu*hlsiprogram,‘based 6n»onéifu]l‘7ééf;éis

" as fol lows:
Fall Winter  Spring w ~ Summer _
'S5 810 (3) SYS 811 (3) SYS 813 (5) (Proj.) SYS 813 (7) (Proj.)
CPS 120 (3) . AEC 8xx (3) © - SYS 8xx (3) © AEC 835 (3)
MTH 334 (4) CPS 300 (3) AEC 833 (3) o

10 credits 9 credits 11 credits ' 10 credits

S

- Normally there would be room in this program for "broadening" electives.

Prerequisites for the Basic Study Program

Participants are carefully selected on the basis of the following
‘eriteria: : o

a. Formal training and experience in a relevant discipline-~
agricultural economics, engineering, an area of technical
agriculture, mathematics, statistics, etc.

b. A "flair" for quanti*ative methods and solld pregaraTlon in
baslc mathematics and statistics which Includes: o

. College Mathematics through differential and Integral
calculus (at least one year)

1. A course In probability theory preferably based on the
calculus

,Candldafes essentially qualifled but weak In speclfic quantitative
areas could remove deflclencies In a number of ways Including spending

additional t+ime at M.S.U.



54 .

4L FY S One or more courses In statistics--preferably including
2 s . regression analysis

c..Participants should be appropriately located In the institu-
tional structure of a country that is seriously interested In
the use of models as aids in policy, program and project analysls.

d. There should be high probability that individual participants
will be actively Involved in analysls, research, teaching or
other work related to problems of agricultural sector analysis
for a considerable period of time upon return to thelr home
countries.

e, Adequate facility with the English language.

f. Adequate "infrastructure" In participating countries (computers,
 programmers, data acquisition, etc.).

Status of the Basic Study Program
}'t“LVA "pilot" version of this study program began in the fall of 1973
with 10 participants (three of these full-time) from Korea, Nigeria, Ghana,
}SQéden and the U. S. If funding for the training program is forthcoming, a
‘Eébular class will begin in September 1974,

The Orientation Study Program

(For decision makers, administrators)

The purpose of the Orientation Study Program is to provide decision
makers, administrators and others with a basic understanding of the systems
approach to planning and management and the use of quantitative models In
decision making. The program is designed to be usefu! for decision makers
and administrators who need or will need to converse with and understand
staff analysts as quantitative techniques are appliz2d to the management
issues they face. The Orientation Study Program Is also designed for others
who need a broad understanding of this area. This program, of two-week
duraflon,lzlncludes tormal instruction in systems methodology and the
capabilirles and |Imitations of quantitative methods such as |inear prcgramming,
simulation models, econometric models and critical path analysis, Laboratory

1/ - :
—“This training program would normally ba hald af Michigan State
Universily though in spociol coses soualony may bo schoduled abrood,
Attendoes coming to M.5.U. from abroad should allow adoquate addilional

time for "jet shock” adjustment. . ‘
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'sesSlons will be directed at exploring the use of an interactive approach
to decision making Involving quantitative models. The Orienféflon Study
Program can be offered on a pllot basls during the 1974-75 academic year,
Facility with the English language is required. ‘

The Programmer's Study Program

(For computer programmers) :

The Programmer's Study Program is a variable duration program designed
to produce computer programmers who can effectively program, maintain and
operate decision-making models. The program includes formal training n
computer programming and necessary related areas such as mathematics, statistics,
and economics. The program also includes intensive practical experience in
programming and operating simulation, linear programming and other models as
appropriate. Depending upon the background and preparation of participants,
the program will involve 3-12 months In residence at Michigan State University.
This program could be offered on a pilot basis during the 1974~75 academic
year. Normally a bachelor's degree in an appropriate area such as mathematics
or statistics is desirable but appropriate experience may substitute for formal
education in particular instances. Facility with the English language Is

required,

Financial Arrangements

~ Expenses for participant trave!, tuition, and maintenance at Michigan
State Unlversity are borne by particlpants or their sponscring agencies.

Training Activities During Report Period

The training program as currently concelved and operated Is described
In the above. The so-called Basic Study Program was operated for the first
time during the 1973-74 academic year. Thils program offered foreign professionals
with advanced degrees in agricultural economics an intensive one-year ‘
experience in the theory and application of systems analysis and simulation
to problems relating to agricultural sector development. |t also offered
Ph.D. candidates (mainly Koreans in Agricultural Economics at MSU) more
Intensive work in systems and simulation than thev would normally have recelved
In thelr regular academic program. In several cases thls e«perience contributed
directly to the ability of theso doctoral students to do thesis work based on

systems analysis and simulation,
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e ﬁlhexfolwang?péréonswparchlpafed In the 1973-74 Baslc Study Program:

_ Person
Kim, Dong Min

Lee,-Jeung-Han..
féa; Jphg'Ték
Lée, Seong Woo

R

Bo Andersson

Status

Section chief of NAERIl/In charge
of sector analysis and simulation

Post doctoral fellow
Assistant Professor of Agricultural
Economics, Seoul National Unlversity

Ph.D. candidate in Agricultural
Economics (Korea)

Ph.D. candidate in Agricultural
Economics (Korea)

Ph,D. candidate in Agricultural
Economics (Korea)

Ph.D. candidate in Agricultural

. Economics (Sweden)
Rhee, Seung Yuer Ph.D. candidate in Economics (Korea)

Felix Nweke & Ph.D. candidate in Agricultural
o Economics (Nigeria)

Atta Konada ' Ph.D. candidate in Agricultural
R ST Economics (Ghana)

During this year a number of elements of the training program were

noveloped. These included:

1. A two-term seminar to parallel basic courses participants
take in System Science. (The seminar reinforced this basic
material and provided more examples directly related to
rural development.)

2, A pllot version of a graduate course in simulation-based pollcy
* analysis.

3. A pilot version of a course in advanced systems methodology and
simulation. (This course was designed specifically for the needs
of students developing large scale simulation models such as those
encountered Iin developmental planning.)

4. Development of new teaching materlals related to 2) and 3)
(see bibliography).

I}

-National Agricultural Fconomics Research Institute, Sooul, Korova



sﬁwheﬁfralning pfog?am aISO’Offéfedfpa%?lClbanfé-consUldﬁngiséEVIbesfln compu*er ’
~sclence and system science to ald In assimilating basic'material and in

acquiring necessary skills., : ' AR

Two participants completed the one year Basic Study Program and completed
mode| development projects relating to problems of Korean rurél development.
Kim, Ho Tak developed a simulation model to explore the impacts of Income
distribution within the rural and urban sectors upon macroeconomic growth.
Kim, Dong Min developed an interactive farm simulator that permits users to
explore issues In farm maragement and the impacts of certain public policies
upon farmer responses. The training program supporTed'bofh these projects
with computer programming assistance and consulting in model development.

The expected enrollment in the 1974-75 Basic Study Program is eight
Including three Koreans from the staff of NAERI, two scientists from the
International Rice Research Institute (Philippines), one staff member from
Agricultural Economics at M.S.U. and two Ph.D. candidates In Agricultural
Economics (one a Korean and the other an American research assistant with
the Agricultural Sector Analysis and Simulation Projects).

During the year a study was conducted to determine appropriate selectlon
criteria for the Basic Study Program given that the objective nf the program
Is to produce individuals who will be able to make useful contributions to
their country's development over a period of years. Results of this study
are reported in "Candidate Selection Procedures: Multi-National Program
of Study in Systems Analysis for Developmental Planning" by William A. Mehrens
and Stephen M. Downing, Michigan State University, 16 April 1974,



VL), ‘SOFTWARE LIBRARY

, Background , T
~uoi - Under contracts AlD/csd-1557 and this contract, in Nigeria and In.

.Korea, the project team has developed and applied the generalized system
simulation approach to agricultural development analysis and policy
~.making. As part of that effort, a number of models have been bull+t,
assembled and computerized. These include, for example, models of
production and processing processes; demand and consumption demographic
processes as applied to human, cattle and tree populations; commodity,
reaional and national accounting; resource allocation declisions; and

the diffusion of Innovations.

It has become clear that these and other processes are of general
interest in the developing (and developed) world and that generallzed
models of them could be bullt and then adapted and assembled in variou-
configuratlons to help analyze particular problems In particular countries.
This model structure is capital stock which should be preserved for rein-
vestment elsewhere where required. The use of a software library of such
generalized models can greatly raduce the cost of conducting agricultural
sector, subsector, policy, program and project analyses by: (1) facili-
tating application of the computerized system simulation approach incor-
porating a broad range of quantitative analytical techniques--c.q., LP
models, econometric models, PERT models, state space models, otc.--to
the analyses (the approach was shown to be a cost-saver in comparing the
KASS and CSNRD experiences); and (2) greatly reducing the |lkelihood of
one team of workers, addressing a particular problem in a particular
country, going through the process of developing models which may or could
be virtually ldentical to models alrecady developed or being developed by
another team in another place. For such a library to be effective, Its
prime concerns must include complete and clear documentation 6f each of
I'ts models and programming the models In a language which Is acceptable

to a wide range of computer models and sires.
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With this rationale, the ‘initiation of dévelopment of such a software
t1brary--CLASS, the Computer Library for Agricultural Systems Simulation--
was written into the first phase of this contract, and a Simulation
Library Working Conference was held in March 1973 with representatives from
national and fnfernaflonal development assistance agencles, LDC's and rele-
-vant disciplines to get some idea of the potential demand for'such a

library and of how best to @ about organizing i+. The conferees concluded,

briefly, that:l/

1) there Is clearly a need for developing analytical capacity, par~
ticularly in LDC's for policy and other decision making in deve-
lopment planning;

2) CLASS can contribute to the satisfaction of that need;

;3)' the library shouid be open to any analytical techniques which
: prove themselves useful; ’

"4) a passive clearinghouse would not be sutficient, but rather com-
plementary inputs, particularly expertise, need to be actively
provided to successfully implement |ibrary components; and

u»._S) such expertise is a major |imiting resource and, therefore, train-
sl Ing Is a high priority, complementary activity.

U With this background, tne |ibrary and it+s scope have been defined as
~fol lows:

The Computer Library for Agricultural Systems Simulation (CLASS) Is
viewed as a unit which acquires, catalogs, maintalins and distributes compu-
ter programs and assoclated documentation. These computer programs are of
generalized simulation models and routines designed specifically for the
analysis of agricultural development problems and processes. In particular,
the Ilbrary sets standards of admissibility for programs and documentatlon;
catalogs and Indexes programs and documentation so as to facilitate their
retrieval by users seeking a set of programs to be used in a specific prob~-
lem analysis; and distributes programs and documentation to users.

To enhance the effectiveness of the I'tbrary, its functions also Include
Identifying and soliciting needed models; actively bringing programs and
documentation up to the llbrary's standards; and providing lim!iad consul=-
tation In Identifying and Implementing appropriate Ifbrary programs for a

l/"Summary of the Simulation Library Working Conference, March 29-30,

1973" by Michel Petit.
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particular application. A subsidiary function of the library In conjJunc-
tlon with the identification and solicitation of models Is to survay and
“catalog ongoling research in agricultural systems modeling and simulation,

It is essentlal that CLASS remain closely assoclated with, |f not a
. part of, one or more organizations charged with model development, research

and analysis applications, and training. In the short run these broader
functions will be carried out in fulfilling MSU's obligations under Its
AID contract, AlID/csd-2975. In the long run, however, as the |lbrary
expands and acquires applications experience, I+ will be desirable, even

necessary, that it move from MSU to, or to some assortation with, one or
more national or international development assisianc: Laencics,

Component General ity

’ In the terminology of the Iibrary, the word "component" refers to
~the unit maintained and distributed by the library, much as a book is the
unit.of a book library. CLASS stocks two kinds of components: utility
routines and models of socloeconomic processes. When a set of such models
and routines are linked together, they become, In systems terminology, sub-
models or components of a larger system model, e.g., the KASS model or the

Nigerian simulation model.

Utillty routines Include programs of mathematical operations and algo-
rithms which have been found to be useful In simulation models. Examples
Include discrete and continuous t+ime delays, table functions, LP algorithms,
gradient search techniques, PERT routines, matrix Inversion routines, and
the like. The general applicabl!ity of such utllity routines is obvious,

and no further discussion is necessary here,

Models of socioeconomic processes may be general in two dimensions,
First, a model can be gesneralized across appllications. For example, a
demographic model may be applicable to human, tree, livestock or caplital
equipment populations; or a processing model may be sultable for the pro-
cessing of cocoa, oll palm products, rubber or tabacco (as In the Nigerian
simulation model). The other dimension of model generality Is with respect
to geographic and problem areas. For instance, a population model, a
demand model or a productlicn model may be applicable to analyses of food
production problems in Tanzania, cattle Industry problems In Venezuela or

Colombla, or agricultural sector problems In Nigerla or Korea.
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Jngw”h l+nls dlffIcul+ +o ‘measure fhe generality or generallzablllfy of’ a-

bfmddel:g‘We can say wlfh confldence that complete generallfy--a model whlch

Is all things to all people--is not only impossible but nonsense. We may
'“é]sb'asserf that extreme generallty~-less than complete--1s undesirable for
reéSohs of model development and application efficlency; |ikewlse, extreme
specl ficity would be Inefficient from the point of view of the llbrary's
stocking and maintenance of a.componenT with very limited demand potential.
The implication 1s that the library must aim for a middle ground and,
hence, a set of models for each process (Including different levels of
aggregation) so that within the set can be found a model which meets the
requirements of a given application. Of particular relevance for the kinds
of models to be included in CLASS is the fact that, as models become larger
and more problem-oriented they of necessity lose generality. Thus, there
will be trade offs to consider.

Component Standards

For CLASS to be of service to, and thereby attract, users, llbrary
components must maintain standards In three areas. First components must:
1) meet the test of generality as discussed above; 2) be theoretically
and empirically valid, realizing, of course, the |imitations of the body
of soclal and economic theory upon which the models must be based; and 3)
be mathematically sound, 1.e., as to the use of techniques, algorithms

and loglic.

Perhaps the most crucial aspect of a component from the point of view
of user access Is Its documentation. 1+ Is primarily through the documenta-
tlon that the scope, assumpticns, limitations and applications of a compo-
nent will be communicated to the users. Therefore, strict documentation
standards are malntalned which specify topics to be discussed (e.g., ration-
ale for 1he model, mathemat'ca! description, sample run) and call for readi-
" blitty. thoroughness, and the cltation of relevant references. Included
also Is documentation of the component's computer program to enable a pro-
grammer to Implement i+ at the local Installation.
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Finally, the computer program itself is expected to meet a set of
'standards. A basic requirement Is that programs be in the FORTRAN language
so that they may be cbmpaflble with as wide a range of FORTRAN compllers as

" "possible on a variety of computers around the wortd. In addition, recogni-

zing the role uf the program itself as a vehicle of communication with the
user, clarity and readabllity are also Important criteria. Computational
efficiency is also a factor, particularly if library components are to be
Implemented on small computers, and this then means that trace offs must

be made with the compatibility and readability considerations.

Simulation Language

- To tacilitate user access to models constructed from Iibrary compo=-
nents, CLASS is developing a FORTRAN~based simulation language. The lan~-
guage Is conversational and interactive and allows the pollcy analyst to
sit down at a computer terminal and enter parameter values to "tell" the
model what he wants to do with it and how he wants output displayed-=-without
the need of programming skills. For example, he can specify whether he
wants to perform a policy experiment or sensitivity tests; If a policy
experiment, what policy combinations and levels (e.g., budget levels, tax
rates, etc.); what endogenous variables to display at what intervals and
in what format (e.g., graphs, histograms, tables, etc.}); and the time
period tfo simulate and whether he wants to Interact and possibly change

polic'es in the course of simulation or to see results only at the end.

A second phase of the sImulation language development will focus on
facl|itating the job of the model bullder/programmer In linking up |ibrary
- components Into the particular configuration desired as a model for the
speciflc application at hand. '

" Field and Tralning Links

Aside from actual use of the |lbirary. and I+s services, there are Impor-
tant two-way links betwaen the CLASS activity and the fleld appllcaflbns
(1.e., Korea) and tralning program activities of the total agricultural

simulation project.
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l‘“Thbffleld“ahd tralning activities fead Into CLASS by: .=~ it

R * '1dentifylng needed components as a result of field ekperiénteﬂbnd'
i« tralning requirements; b

2) testing library components In actual fleld and fralnlng‘appjjcgf!ons;

3) bullding models which could be generalized and otherwise adapted
to serve as CLASS components; ;

fop i g
¥

4) testing, and thereby demonstrating the strengths and weaknesses
" of, the simuiation language under actual fleld and training con-
ditions; and :

5) Identifying useful output formats and testing output-generating
routines iIn fleld and training applications.

Likewise CLASS services the field applications and trainling program by:
1) supplying components to serve a teaching and training function;

2) supplying the field with models and routines either not yet In
~ place or in need of replacement;

3) providing and maintaining the simulation language system to facl-
{1tate non-programmer interaction with the models;

4) providing and malntaining output-generating routines; and

5) making the KASS and other field experiences (models, etc.) readlly
avallable to other agricultural development researchers, analysts,
advisors and consultants in the fleld. This last contribution
relates particularly to the Simulation Library Worklng Conference's
viewing CLASS as a means of conserving, utilizing and disseminating
the capital (i.e., models and expertise) created under AlD/csd-1557
and the first phase of this contract.

CLASS Advisory Bcards
In view of the fact that the library's obJective is to provide a ser-

vice--and a rather unique and novel one at that for the agricultural develop-
ment field--it Is consldered essentlal that potential users and other exper-
lenced professionals have an Input into Its development and operaiionallzation.
Formally, this Input will be ~hanneled through technical and policy advisory
boards whose functions, In general, will be to review, evaluate, advise and
recommend. '

The spectflc charge gliven the Policy Advisory Board (the Technical
Advisory Board will be defined at a later date once the Policy Advisory,
Board has speclfled Its parameters) will be to:
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‘1) Evaluate the quallty and coverage of |lbrary componanis, and -
.,Fecommend where exlisting components should ba revised and where.
further modeling Is needed. Coverage here refers toth to the

model ing of subject matter areas (i.e., sociveconomic processes)
and to the Incorporation of various analy+ical techniques, e.g.,
cost-benefit analvsis models, PERT models, optimizing models
(1lnear programming or otherwise), I Inear-in-the-parameters simul-
taneous equations systems, stochastic process models, Input-output
models, etc.

2) Revlew and evaluate the Ilbrary's scope and operations as to the
level of usage and effectiveness of Its components and services,
and recommend modifications of services and operating procedures
as necessary for improvement. ‘

3) Recommend and evaluate alternative means of disseminating Infor-
mation to users and potentia! users of CLASS components and servicec

4) Based on the performance of CLASS during the period of this con-
tract, consider and advise on the {ibrary's ultimate geographic
and Institutional location and means of financial support,

The Ultimate CLASS
The last function of the Pollcy Advisory Board discussed above arose

out of discussions at the Simulation Llbrary Working Conference concernlng
the ultimate nature of such a Ilbrary. It was generally recognlized that

It would be nelther appropriate nor efficlent for an operation such as CLASS,
once |t has been established and has become a regular "business," so to
speak, to be located at any university. Rather, its proper nlace will be
within a national or, preferably, international agency charged with per-
forming--and developing indlgenous capacity to perform--the analysis

necessary for development planning and policy making.

CLASS Activities During Report Perlod
The Computer Library for Agricultural Systems Simu'ation (CLASS) prb~

gressed on four fronts during the reporting period: organizational deﬁlgh,
component deveiopment, language development and policy advisory board.

On organizational design, refer to a paper by Dennls Pervisl/ out-
[Ining a functional and administrative organization for CLASS and procedures

l/"Funchons, Procedures and Crganizatlon of CLASS," Aprli 8,,|974,fby
Dennls Pervis, : L s
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for rnmpunnnr nrqul lflon and davelopmonf. In addlflon. fha‘PLA§°‘91dnddrdr‘
lﬂWnr compurer,

Manuul doflnu sidndardv for compononfs, for documonfnllnny

programs.

| Component development concentrated Initlally on utility routines for
t

two reascens. Flirst, such routines are often necessary compodehfs of other
models and, secondly, they served as prototypes to test, evaluate and

revise the library stancards and procedures. Six distributed delay routines
and four table look-up routines were defined and are now In the final

stages of review and documentation. In addltion, a routine for commod ity
and reglonal accounting was defined and is In the programming and testing
stage.

Developmen} of process models began with two demographic models which,
glven age~sex-specific birth, death and migration rates, simulate the
cohort survival process. One model has fixed age cohorts, and the other has
distributed delay age cohorts. These models are in the review stage of
development. Table 1 Indicates the stage of development of |Ibrary mater-
lals In process. Effort Is concentrating toward the "critical mass"
recommended by the Policy Advisory Board. '

Design and Implementation of the simulation analysis language was

Initleted and has progressed well. A preliminary design was Implemented

for demonstration purposes at the CLASS Pollcy Advisory Board meeting in
May l974‘(see below). Based on that experience, the design has been
improved and expanded to of fer the user greater flexlIbility and ease of use.
lmplemenfaflon’l: currently underway. A brief description of the language's
objectives Is found In Tom Manetsch's workling paper on the subJecf.l/ A
!sfafemenf of language requirements follows.

Two general requirements on the language system are that I+: (I) be
completely compatible at least with the FORTRAN compllers most commonly

i/T J. Manotech, "A Simulation Language to Facllltate ths Development

and Use of Slmula1lon Models In Pclicy, Program, and Project Analysis--Pre-
liminary Outiine," Prolect Working Paper 73-1, 1973.
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Distributed Delay

Distributed Delay with Storage

Al

blsfr]bufed Delay with Finer Time Increment

Distributed Delay with Storage losses

Distributed Delay with Variable Delay Time
Distributed Delay with Storage Losses and Varlab}e;Délaylemé

Table Function with Equal Intervals, Limited Exfrapola?lén and
Single Curve L - _ Y

Table Functlon with Equal Intervals, Extrapolation, énd élngie
Curve ' E

Table Function with Unequal Intervals, Limlted Extrapolation.
and Single Curve - - R i

Table Functlon with Urequal Intervals, Exfrapojaflgn'and‘SInble
Curve ‘

Demography with Distributed Age Cohorts
Demography with Discrete Age Cohorts

Agricultural Accounting
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used on CDC 6000 series computers and IBM 360/370 series computers, and

with as many additional compilers as practicable; and (2) be scalable to
handle various kinds and sizes of problems, e.g., ohly that part of the

system need be loaded which Is necéssary to execute the particular task

at hand at any gliven moment .

More specifically, based on an Initial conceptualization of ‘the s!mu-
lation language system (Figure 6 ), top priority Is glven to 'development
of the FORTRAN-based system executive and the user Inferprefé}, the latter
being the software which translates the user-orlented component of the
simulation language into FORTRAN. This Is not to diminish the Importance
of the designer Interpreter (which translates the deslgnar-or!ented compo-
nent of the system into FORTRAN), particulariy the automatic |inking of com-

ponents, but It does recognize the project's preeminent user orientation.

Incltuded In the user-oriented component will be provislons for
Interactive or batch

Mode! Components

imulation
system xecutive
Te- |
| Designer
' User Designer l y ——-dner
User ——" —_— I~ - (e.g.,
2.4, I Interpreter Interpreter | programmer,
acision systems
aker, l | modeler, etcy

1a|ysf, etc,) | __ i e ket 0 _|

[

' lgur‘e | 6.

Simulatlon Language Syéfam
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?ﬁ(1)5“Job“baramé+er specification, . .= v
fil)f?senslflvlfy testing of any model parameter, ..
1!!) ‘policy uxperimentation, a

(tv) time series tracking (automatic or manual),

(v) optimization mode operation (for elther policy experimentation,
response surface estimation or parameter estimation),

(vi) Monte Carlo mode analysis, and
(vil) response surface estimation.
Important supportive features here will Include alternative output modes
and formats capable of accessing, storing and/or printing any ‘specified
.model variable or set of variahles; appropriate error diagnostics; and the
abillty to specify alternative model Initlal conditions for various times
zero.

As the user Interpreter becomes operational, development of the design-
er Interpreter will get under way. The latter will Include:

(1) automatic model bullding, I.e., component Itterconnections,
: Including Iinkages of component Input and output variables and
execution time sequencing,

(I1) automatic overlaying as may be specified,
(I11) program editing,
(lv) - appropriate error dlagnostics,

(v) program documenting of equations and variable definitions.
Further down the tine may be higher level programming capabillties, Includ=
Ing modeling directly with block diagrams and/or differential and Integral
equations, the optlon of specifying alternative numerical Integration
methods, etc. A

The language specifications outlined above for elther the user nr the
designer are of course subject to revisions, additions or deletions as
Indicated by experience In the course of language development and, Indeed,
wlth the project's activities In general.

The Policy Advisory Board was constituted and held I+s first meeting
In East Lansing on 6-7 May 1974, Offlclal minutas and recommendations of
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that meeting are found tn Appendix E. While the Board's role Is advisory
only, the ideas, criticisms encouragement and guide!lnes offered by Its
members. are of Immense value to the project team in development of CLASS
toward a working system which can ultimately be transferred to an actlon
agency. Board members are: Art Coutu (Chalirman), Derek Byerlee, Doug
Caton, lLee Fletcher, Al Halter, George Judge, Henri Quaix, Leroy Quance,
and Stephan Tangermann.

Continued work on CLASS will focus as indicated below:

I Component development will proceed to add to the |ibrary a) a simpli-
fled production component, b) a generalized LP-simulation Interface
package, c) an Input-outout macroeconomic model |inking agricultural
and nonagricultural sectors, d) an urban demand/simultaneous equa-
tlons annual price adjustment model, and e) an output display package.

2. Initlal Implsmentation of the simulation analysis language will be com=-
pleted. The language system will be tested and demonstrated at the
International conference (see below), The system will be evaluated and

revised based on this experience.

3. A Policy Advisory Board meeting will be held In February 1975. Another
will possibly be held In fall 1975 in conjunction with the International

- conference.

4. An International conference will be held per Advisory Board recommen-
dation (see Appendix E ) In 1975 to introduce the International pro-
fesslonal community to CLASS services.

5. CLASS standards and procedures will be continually reevaluated an¢_ 
revised as Indicated by experiences.

6. The llbrary will respand to roquests for Its services within thy Iim]ts

of Its rosourcos.
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" Project activities during the report period included attendance of: -
project personne! at conferences and seminars and publicetions as |isted

below,

Conferences and Seminars

1. Glenn Johnson, Tom Manetsch and Ed Rossmiller participated In two
Workshops on Agricultural Systems Analysis in Seoul, Korea In7July and
‘August 1973,

2. Ed Rossmiller presented a seminar at the Food 1ns+lque, East-
West Center, Honolulu, Hawaii on "The Korean Agricultural Sector Simulation
Project--a Two Year Perspective" in August 1973,

3. Mike Abkin, Glenn Johnson, Tom Manetsch and Ed Rossmi(ler attended
a Simulation Seminar at AID/Washington on 9 July 1973,

4, Ed Rossmiller consulted with AID officials at a meeting In Chicago
on alternative methods of financing and administering AID contracts in the
“$yture on 11-12 September 1973.

5. Ed Rossmiller presented a seminar In the Department of Agricultural
Economics, Michigan State University on "The Koreean Project: Reflections
of a Team Member" in November 1973.

6. Tom Manetsch and Ed Rossmiller met with AID, IBRD, and USDA
personne! In Washington, D. C. to discuss the tralining program on 8-9
November 1973,

’

7. Tom Manetsch consulted with AID officlals In Washlngfon,'D. C.
with respect to AID administration of agricultural sector research on
28-30 Movember 1973, |
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;;;B.W Mike Abkin: and: Dennis Pervis‘traveled to Athens, Georgla to consul+
with Margaret; Park and visit.the COSMIC Computer Center Library at the
University of Georgia on 9-10 January 1974.

9. Glenn Johnson traveled to Bellaglo, Italy on a Rockefeller Foundation

¢+ ‘reslidency to draft a book on agricultural change In February 1974. This was

grpqrflally In the furtherance of objectives of AlID/csd-2975.

- 10.  Glenn Johnson attended a Ford Foundation conference in Nalrobf,
Kenya to make avallable analytical techniques developed under AID/csd-2975
on 23-28 February 1974,

11, Mike Abkin, Tom Carroll, Glenn Johnson, Dong Min Kim, Ho Tak Kim,
“Tom Manetsch and Ed Rossmiller attended an evaluation conference on Contract
AlD/csd-2975 and confer with AID personnel and project evaluators on
27-29 March 1974,

12, Ed Rossmiller presented a seminar at the Society for International
Development luncheon, Michigan State University, on "Agricultural Sector
Analysis: The Korean Case" on 5 Aprll 1974, ,

13, Mike Abkin attended the Symposium on Global Model Ing sponsored by
the International Institute for Applled Systems Analysis (l1ASA) In Baden,
Austria In May 1974, The subject of the Symposium was the Mesarovic-Pestel
multiregional world model. Dr. Abkin also held discussions with |[ASA
Director Howard Raiffa on the possibilities of MSU~[1ASA collaborative

research.

4. Mike Abkln followed up on the |IASA meeting by attending as an
observer a meeting of the Natlonal Academy of Sciences Advisory Comml+ttee
on [1ASA In June 1974. The committee Is advisory to Harrison Brown, USA
_representative on |IASA's governing councll, Agalin, the potential for
MSU~11ASA collaboration was Investigated.
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00 15, . Glenn Johnson a?fendedwa“MUOIA~plannlng‘meéflngdinﬁCh16a967on
session3 design workshops on- internatlonal aspects of International’
development on 18 June 1974, ‘

Miscel laneous Reports and Working Papers

- Abkin, Michael H., and Manetsch, Thomas J. "Simulation Approach to Develop-
ment Planning with Nigerian and Korean Applications.”" East
Lansing: Michigan State Unlversity, March 1974. (Paper submitted
for publlication in Automatica.)

de Haen, Hartwig. '"Suggestions and Conclusions from a Two Week Stay with
the KASS Team, Seoul, Korea." Consulting Report. Seoul, Korea:
Korean Agricultural Sector Simulation Project. 22 March 1974,

Gfbson, F. J. "A Status Report on the Grain Management Simulation.' KASS
Working Paper 73-4., Seoul, Korea: Korean Agricultural Sector
Simulation Project. July 1973,

>Glbson, Forrest and Kim, Sang Gee. "Food Grain Management Program in Korea."
e Agricultural Economy. Ministry of Agriculture and Fisheries. May
1974. (In Korean)

Kim, Dong Hi and Kim, Sang Gee. "Background Report on Korean Agricultural
Sector Study (KASS), 1971.9-1974.1." Korea: National Agricultural
Economics Research institute. January 1974. (In Korean)

“Manetsch, Thomas J. "Simulation of Aggregate Loan Repayment Policies Using
: the Variable Distributed Time Deray.” Project Werking Paper 74-1,
East Lansing: Michigan State Unlversity. March 1974,

. "Equations for an Urban Consumption Component with Consumer Storage
for the Korean Grain Management Model." Project Working Paper 74-2.
East Lansing: Michigan State University. 1974,

. "Some General Principles of System Modelling." Training Program
Paper. East Lansing: Michigan State University, 1974,

. "Toward a Learning Cybernetic Mode! of Farm Production, Consumption,
Investment, and Dis-Investment Activities.” Training Program Paper.
East Lansing: Michigan State University. 1974,

"Use of the VDEL Subroutine to Simulate Project Implementation in
Economic Development." Training Program Paper. East Lansing:
Michigan State University. 1974,

. "Consulting Report on Gralin Management Mode! and Systems Science
Tralning Based on a Fleld Trip to Seoul, Korea. 16-29 June 1974."
Consulting Report. Seoul, Korea: Korean Agricultural Sector
Simulation Project. June 1974,

Mehrens, William A. and Downing, Stephen M. "Candidate Selection Procedures:
Multi-National Program of Study In Systems Analysis for Developmental
Planning." Training Program Paper. East Lansing: Michlgan State
University., 16 April 1974,
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Telgen, L. D. "Report on the Modifications of the KASS Model for International
. Trade Analysis." KASS Issue Paper 5. Seoul, Korea: Korean
"[Agrlculfural Sector Simulation Project. 26 November 1973,

++ "Thoughts on International Prices as Limits to Domestic Price
i Variation." KASS Issue Paper 6. Seoul, Korea: Korean Agricultural
PP R Sector Simulation Project. 7 December 1973,

", "A Model for Private Storage Behavlor under Completion and Monopoly
with an App!lication to Korean Rice Storage." KASS Working Paper
REE 73-5. Seoul, Korea: Korean Agricultural Sector Simulation Project.

' December 1973,

E . Wppice Targets and Import Levels on Korean Rice." KASS Issue
Paper 7. Seoul, Korea: Korean Agricultural Sector Simulation
Project. 15 January 1974,

. "The Annual Price Determination Mzchanism." KASS Working Paper
74-2. Seoul, horea: Korean Agricultural Sector Simulation Project.
June 1974,

: Telﬁen, L. D. and Suh, H. H. "An Aggregated Input Output Model for Korea
Emphasizing Agriculture." KASS Working Paper 74-1. Seoul, Korea:
Korean Agricultural Sector Simulation Project. March 1974,

“WIner, Claudia and Wolf, Chris. "PAL Syntax." East Lansing: Michigan State
University. 6 August 1974.

- Wolf, Chrls, Manetsch, Thomas J., and Winer, Claudia. "A FORTRAN Executive
Program for Contlinuous Flow Simulation Models--SIMEX1." Training
Program Paper. East Lansing: Michigan State University. 1974,

Journal Publications

/'Abkln, M. H., et al. "System Simulation of Agricultural Development: Some
i ngerlan Policy Comparisons." American Journal of Agricultural
Economics, Vol. 55, No. 3, August 1973.

Ph.D. Dissertatlons

Kim, Seyeul. "The Economic and Social Determinants of Rural-Urban Migration
in Korea: A Case Study of North Choila Province." Unpublished
Ph.D. Dissertation, Department of Agricultural and Resource
Economics, Universlty of Hawali, 1973.

Park, Kang-Sik. "Rural Urban Labor Migration, Farm Structure, Factor
Productlivity, and Farm Income in Korean Agriculture." Unpublished
Ph.D. Dissertation, Department of Agricultural and Resource
Economics, University of Hawall, Decembeor 1973,

Posada, Alvaro. "A Simulatiun Analysis of Policies for the Northern Colomblia
Beof Cattle Industry." Unpublished Ph.D, Dissertation, Dopartment
of Agricultural Lconomics, Michlgan State University, 1974,
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refiatel el o KASS Publications Translated Into Korecan

~Ferrls,’J. N., Libby, L. W., Seol, I. J., Suh, H. H., and Rossmiller, G. E.
4 .77 "Storage and Movement of Farm Commodities wiih Emphasis on

et Storage Requirements" and "Demands on Transportation Facllities
tipria and Benefits from Road Improvements," Chapters 10 and 11 from

S Investment Priorities in the Korean Agricultural Sector, written
T by the Korean Agricultural Sector Study Team, 1972 (¥ranslated into
S Korean in 1974),

Frhef

~Haley, William J. and Kim, Young Sik. "Land and Water Resource Development."
Part Il from Investment Priorities in the Korean Agrlcultural Sector,
written by the Korean Agricultural Sector Study Team, 1972 (translated
Into Korean in 1974),

Papers Presented at Conferences, Seminars, and Meet ings

"Abkin, Michael H. “Infrastructure to Support Systems Modeling as a

Continuous and Transferable Process: The Computer Library for
LR Agricultural Systems Simulation." Paper presented at the Airlie
Ry Evaluation Conference 27-28 March 1974,

"An Optimization Component for Large Scale Simulation Models." Paper prepared
o for the CLASS Policy Advisory Board Meeting, 6-7 May 1974, East
Lansing: Michigan State University. April 1974,

"CLASS Standards Manual, Computer Library for Agricultural Systems Simulation."
e East Lansing: Michigan State University. 4 April 1974,

de Haen, H. "Projections of Resource Allocation and Production in Korean
Agriculture with a Microeconomic Model--A Component of +he Kurean
Agricultural Sector Modej." Paper presented at Workshop on Agri-
cultural Systems Analysis, Seoul, 30 July - 9 August 1973,

;Johnson, G. L. "Systems Simulation and I+s Application In the KASS Approach."
' Paper presented at Workshop on Agricultural Systems “nalysis,
Seoul, 30 July - 9 August 1973,

.- "Ceneral, Systems, Simulation Models for Sector Analysis." Paper
presented at the Airlie Evaluation Conference 27-28 March 1974,

‘Manetsch, 7. J. ‘“Economic Analysis for Agricultural Sector Planning: System
S Simulation Concepts." Paper preseniad at Workshop on Agricultural
Systems Anzlys!s, Seoul, 30 July - 9 August 1973,

. "An Introduction to the Systems Approach as a Problem Solving
Methodology." Paper presented at Yorkshop on Agricultural Systems
Analysis, Seoul, 30 July - 9 August 1973,

. "Basic Systems Theory and Concepts Underlying Construction of the
Korean Simulation Model with Implicationsz for Further Work."
Papcis presented at the Alrlie Evaluation Conference 27-28 March 1974,

« "A Proposed Development Analysis Study Program." Paper presented
et Alrlie Evaluation Conferenze 27-28 March 1974,
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Pervis, Dennis. W, "An Analyslis of the Proposed Agricultural Accounting
, Component for CLASS," Paper prepared for the CLASS Policy Advisory
Board Meeting, 6-7 May 1974. East Lansing: Michigan State Unliversity.
29 April 1974,

ooy . "Functions, Procedures, and Organization of CLASS," " Paper prepared
for the CLASS Policy Advisory Board Meeting, 6-7 May 1974, East
' Lansing: Michigan State University. 8 April 1974,

Rahimi, Morteza. - "Preliminary Reference Manual Policy Analysis Language
PAL." Paper prepared for the CLASS Policy Advisory Board Meeting,
6-7 May 1974, East Lansing: Michigan State University., May 1974,

"Requirements for the Development of a Simulation Language System." Paper
prepared for the CLASS Policy Advisory Board Meeting, 6-7 May 1974,
East Lansing: Michigan State University. 16 July 1973,

Rossmiller, G. E. "Role of Eccnomic Analysis in the Planning and Palicy
Formulation Process." Paper presented at Workshop on Agricultural
Systems Analysis, Seoul, 30 July - 9 August 1973,

"Utllizing a Systems Model for Policy Analysis." Paper presented
at the Airlie Evaluation Conference 27-28 March 1974,

Rosgmlller, G. E. and Kim, D. H. "KASS Development Issues." Paper presented
at Workshop on Agricultural Systems Analysis, Seoul, 30 Juiy -
9 August 1973,

"Research Needs for Planning and Policy." Paper presented at Workshop
on Agricultural Systems Analysis, Seoul, 30 July - 9 August 1973,

Watt, David and Winer, Claudia. "Using the Software Library: An Example from
Michligan Agriculture." Paper prepared for the CLASS Policy Advisory
Board Meeting, 6-7 May 1974. FEast Lansing: Michigan State Universlty.
May 1974,




RN

10.

11,

“IX.-* EXPENDITURES AND CONTRACTOR RESOURCES
1 'AND WORK PLAN

Per sonnel

~ The ‘following Individuals were employed during ‘the perlod 1 July - 1973
Through 30 June 1974 to carry out the terms of the Contract:

Dr. George E. Rossmiller
‘Project Director
Post:

U. S. and Seoul,

Dr. Tom W Carroll
Field Project Leader
Pcst: Seoul, Korea

Dr. Michasl H. Abkin
Regular Staf? Member
Post: U. S.

Mr. Bo Andersson
Graduate Student
Post: U, S.

Mr. Alan Baquet

.. Graduate Student

Post: U. S.

Mrs. Herta Bauersachs
Short-Term Staff Member
Post: Seoul, Korea

Dr. Freidrich Bauersachs
Short-Term Staff Member
Post: Seoul, Korea

Mr. Marcus Buchner
Graduate Student

Post: U. S.

Mrs. Kay Tooper
Secretary

Post: Seoul, Korea
Ms. Patricia H. Cooper
Secretary

Post: Seoul, Korea

Dr. Hartwig de Haen
Short-term Staff Member
Consultant

Post: U. S. and Seoul,

Korea

Korea

12,

13,
14,

15.

16.

17,

18.

19.

20,

21,

22,

Mr. Steven Downing
Graduate Student
Post: U. S.

Mr, Fo'rest Gibson
Regulai- Staff Member
Post: Seoul, Korea

Mr. Thomas Hamby
Graduate Student
Post: U, S.

Mr. Frank Huybrechts
Graduate Student :
Post: U. S.

Mr. Gary Ingvaldson
Regular Staff Member
Post: Seoul, Korea

Dr. Glenn L. Johnson
Regular Staff Member
Post: U. S.

Mr. Chung Ho Kim
Graduate Student
Post: U. S.

Dr. Ho Tak Kim
Post Doctoral Appointee
Post: U. S.

Mr. Seong Woo Lee
Graduate Student
Post: U. S.

Dr. Thomas J. Manetsch
Regular Staff Member
Post: U. S, and Seoul,

Dr. William Mehrens
Short-Term Staff Member
Post: U, S. :
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24,
25,
26.

2T

1.

3,

4,

78

Mr. Kelth Qlson \
Regujar Staff Member

Post:" Seoul, Korea
Miss Judy Pardee
Secretary
Post: U. S.

Mr. Dennls Pervis

Regular Staff Member
Post: U. 5,

Mr. Alvaro Posada
Short-Term Staff Member
Post: U. S.

Mr. Bert M, Pulaski

"~ Short-Term Staff Member

Administrative Assistant
Post: U, S.

s Short=Term Staff. Member
" . Post:

29,

30.

.

32.

Dr. Morteza Fshimi 47

u. S.
Or. Lloyd Telgen

" Regular Staff Member

Post:

Ms, Claudia Winer
Regular Staff Member
Post: U, S.

Mr. Christopher Wolf
Regulair Staff Member
Post: U. S.

Mr. Carl Wright
Student Labor
Post: U, S.

Secul, Korea

The personnel !listed below, although not employed or pald under the
terms of the Contract, contributed signlficantly to the Contract obJéc+!ves.

.Douglas Caton
. Agency for internatlonal Development
* Pollcy Advisory Board

Computer Library for Agrlcul+ural
Systems Simulation

Apostolas Condos

Food and Agriculture Organization

Pollcy Advisory Board

Computer Library for Agricultural
Systems Simulation

Arthur Coutu

North Carolina State Univarsity

Policy Advisory Board

Comnuter Library for Agricultural
Systems Simulation

Albert N, Halter

Oregon State Unlverslty

Pollcy Advisory Board

Computer Library for Agricultural
Systems Simulation

3,

8.

9.

Dong Min Kim

Development Analysis
Training Program

Michigan State Unlversity

(KASS Division Chief, NAER!)

Jeung Han Lee
Graduate Student
Michigan State University

Stan Miller

Oregon State University

Policy Advisory Board

Computer Library for Agricultural
Systems Simulation

Margaret Park
CosMIC
University of Georgla

Leroy Quance

ERS, USDA

Follicy Advisory Board

Computer Library for Agricultural
Systems Simulatiu: o
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Stefan Tangermann 11. David Watt
University of Gdttingen '~ Graduate Student =
Pollcy Advisory Board Michigan State Unlvarsity

Computer Library for Agricultural
Systems Simulation '

The following personnel from the Natlonal Agricultural économlcs B

Research Institute have been assoclated with the KASS Project In Korea

during the past year.

1.
2.
3.
594'

3.

6.

Dong Hi Kim : 10. Kong Nam Hyun

Director Asslstant Agricultural Economist
Bong Koo Kim 1. Bu Kwan Lee

Research Consultant " Computer Programmer

Soon Pyo Chyun, Chief 12. Hyo Bok Lee

Agricuitural Sector Division Assistant Computer Programmer
Sang Gee Klm 13. Young Suk Kim

Staff Agricultural Economlst Assistant Researchet

Chang Bok An 14, Kyong Sook Park

Staff Agricultural Economist Assistant Researcher

Sun Jeung Lee 15. Young Sa We

Staff Agricultural Economist Research Assistant

Han Hyeck Suh 16. Young Sub Kim

Statf Agricultural Economist Research Asslistant

Chul Ho Kim 17. Kyong Soo Kim

Assistant Agricultural Economist Secretary

Sang Won Lee
Assistant Agricultural Economlst
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The following Indlviduals are pggsehfly'worklng with the kbrean
‘Agnicultural: Planning Project: ..

Dr.. George E. Rossml!ler

Director
U. S. and Seoul, Korea

Dr. Hahm, Man Jun
Contract Officer

Post: Seoul, Korea
Miss Jeong Suk Cho
Secretary

Post: U. S.

Dr. David Culver
Short Term Consultant
Post: Seoul, Korea

Dr. Richard Duvick
Program and Project

Evaluation Analyst
Post: Seoul, Korea

10.

Py

Mr. Byung Suk Lee
Administrative Officer
Post: Seoul, Korea

Dr. Fred Mangum
Policy Analyst
Post: Seoul, Korea

Ms. Edith Nosow
Secretary
Post: U. S.

Mr. Bert Pulaskl
Adminlstrative Officer
Post: U. S. and Seoul, Korea

Dr. Karl Wright
Short Term Ccnsultant
Post: Seoul, Korea
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Budget
the provisions of Amendmont 8 to Contract AlID/csd-297% has -provided:

funding for the continuance of the project period to 31 July 1975. This
budget currently is scheduled to support a modified full campus and Korean
compohenf statf until 31 December 1974 followed by a |imited Korean component
only to be extended to 31 July 1975. A proposal is being submitted for
further extension and funding of the project to: (1) further refine and
develop the Korean model, (2) enhance and complete the Software Library as

to Its use and placement In either an international or privately funded
Institution, (3) provide support for the training program component, and

(4) to provide consultant services and software for use in other countries.

Budget Schedule

: Actual Firm Total
Line Item Expenditures Budget Budget
Fm 7/1/71% Fm 4/1/74 Fm 7/1/71
To 3/31/74 To 7/31/75 To 7/31/75
Salaries 334,619 202,366 537,985
Consul tants 5,865 4,000 ‘ 9,865
Fringe Benefits 38,696 29,842 68,538
Overhead 171,138 93,946 265,084
Travel 31,535 50,028 81,563
Equipment 750 -- 750
Other Direct Costs 50,436 38,360 88,796
Allowances 10,430 -- 10,430
Subcontract 6,877 3,400 10,277
TOTAL $650, 346 $421,942 $1,073,288

The last Annual Report covers the activities related to expenditures
for period 7/1/71 to 6/30/73. Other sectlons of the present report describe
the activities performed during this reporting period. Undor the present
terms of tho Contract as currently stated, the next annual reporting period
would be the flinal one; however, there Is currently a proposal In AID/W
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oo fn 7/1/71 Fn 7/1/72  Fm7/1/73  Total
Line Item. To 6/30/72 To 6/30/73 To 6/30/74 "gjgo ke
Salarles 61,154 144,312 189,482 394,948
Consultants 1,700 1,365 200 3,265
Fringe Benefits 5,024 15,446 21,727 42,197
Overhead 32,442 71,291 84,129 187,862
Travel/Transportation 11,859 10,525 21,616 44,000
Equipment 478 272 - 750
Other Direct Costs 12,617 19,533 29,985 62,135
Al lowances - 7,677 2,395 10,072
Subcontract - 5,382 1,495 6,877
TOTAL $125,274 $275,803 $351,029 $752,106

for a continuation of the project. The Contract at this time is planning

and continuing on to meet the objectives of the Contrant as stated In the

Flan of Work,

Budget Forecast and Summary

The following projected expenditures and budget for the remainder of

the Contract are minimum of what Is needed to carry out the terms of the

Contract.
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v:ébdgef.Expendlfures and Forecast

Actual/Estimated Expenditures Projected Expenditures

e Fm 2/1/7 Fm 7/1/74 Fm 7/1/71
Line Items To 6/30/74 To 7/31/75 To 7/31/75
Salaries 394,948 143,037 537,985
Consultants 3,265 6,600 9,865
Fringe Benefits 42,197 26,341 68,533
Overhsad 187,862 77,222 265,084
Travel/Transportation 44,000 37,563 81,563
Equipment 750 - 750
Other Direct Costs 62,135 26,661 88,796
Al lowances 10,072 358 10,430
Subcontract 6,877 3,400 10,277
TOTAL $752,106 $321,i82 $1,073,288

The following approved budget summarizes the budget according to Amendment
8 to the Contract.

Approved Budget*

Actual/Estimated

Expenditures Flrm Budget Total

Fm 7/1/71 Fm 4/1/74 Fm 10/1/74  Fm 7/1/71
Line Items To 3/31/74 To 9/30/74 To 7/31/75 To 7/31/75
Salariles 334,619 132,737 70,629 537,985
Consul tants 5,865 2,500 1,500 9,865
Fringe Benefits 38,696 19,248 10,494 68,538
Overhead 171,138 69,831 24,115 265,084
Travel /Transportation 31,535 35,035 14,993 81,563
Equipment 750 - - 750
Other Direct Costs 50,436 20,680 17,680 68,796
Allowances 10,430 - - 10,430
Subcontract 6,877 3,400 -- 10,277
TOTAL $650, 346 $283,431 $139,511 $1,073,288

*,ccording to Amendment

8 to the Contrac?.
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_Admlnlsfraflve Relations With
USA1D/Korea and AID/Washington

: USAIb[Korea

The Mission has continued to meet its contractual obligations to the

~ Michigan State Unlversity project. The cooperation of the Rural Development
Division and the General Services Office, AID/Seoul In providing support and
advice in time of need is acknowledged with many thanks. Particular recogni-
tion should go to Francls €. Jones and Michael H. B. Adler for their interest
and support,

AlD/Washington

Contracting Office

The sooperation of Miss Virginia Perell1, Contracting Officer and
. Mr. Phillp Casteel of that office Is appreciated. Their advice and full
attention given to our many contractual requests and the professional manner
in which the contract negotiations, over the past years (extensions, new
budgets, etc.) were handled and carried out Is certainly a credit to that

offlce.

TAB Offlce

TAB personne! have taken a keen Interest in the project over the
reporting period as evidenced by the relatively high proportion of thelr time
devoted to evaluation and contractual discussions. In particular the support
of Douglas Caton unti! his transfer from the Agency Is gratefully acknowledged.
Lee Fletcher has given freely of his time and energioes In carrying out the
contractual obligations of his office.
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Work Plan_for the Porlod 1 July 1974 - %1 July 1974
The AID evaluation of the project In early 1974 made it Impossible to

place previously developed proposals for extending AID/csd-2975 before AlD/W
and Its Research Advisory Commlttee prior to the fall meeting tn 1974. Con-
'zsequenfly The project has been twice extended by Amendments 7 and 8. Amend-
ment 7 amended the Scope of Work and provided funding through 30 September
iwhlle Amendment 8 further amended the Scope of Work. In addition, Amendment 8
| provided salaries for four workers In Korea for 12 months each in the period

1 July 1974 - 31 July 1975. Amendment & presumed that an effort would be made
to extend the project on a longer term basis and that such an extension would
provide a modified plan of work for the four workers in Korea starting 1 January
1975. That proposal for extension of the Contract to 30 June 1976 is presently
In process. Following is the work plan provided for in Amendment 7 and 8 to
the Contract:

1. Finalize preparation of the |ivestock subsector component of the
overall agricultural sector model.

2. Formulate an auxlliary mode! on grain storage and management.

3. Flnalize a llbrary procedure to Identify, catalog, and record
computer software on systems simulation.

4, Prepare technical papers on:

a. lInvestment-disinvestment theory
b. wuse of PLRT in project analysis
€. modeling of rural-urban migration

5. Prepare a substantive proposal on utilization of the experlence
and advancement In technique In Korea to other LDC's,

6. A 15-socter Input-output component wilth dynamic feedback will be
llnked to the Korean Agricultural Sector Study (KASS) model. This
model will be carablo of tracing the agricultural sector Income
Investiment and consumption activity and migration bohavior in the
honagricultural scctor as well as nonagricultural oconomic actlivity
Impact on the agricultural sector and will provide the basls for
development of the expanded Input-output component.
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The migration portion of the population component will be [inked
to the rest of the KASS model and the Input-output interface between
agricultural/nonagricultural sectors. Base policy runs Incorporating
these |inkages and projecting the consequences of alternative popula-
tion control and agricultural income and price policy alternatives wil|
be assessed during this period.
An operational version of the yield determination component will be
completed. This yleld determination component will be |inked with
the KASS model and runs selected jointly with the Korean Agricultural
Planning Project (KAPP) workers and Korean decision makers will be
made,
Work on the grain management component and policy analysis of alter-
natives will be accomplished in conjunction with the Ministry of
Agriculture and Fisheries.
Contractor personnel in Korea will:
a. be responsive to KAPP and Korean decls!/on maker needs for model Ing
and programming assistance
b. in the event that a contract extension is not negotliated, prepare
for a 31 July 1975 departure with:
(1) special training and seminars to ease the dislocations which
would be caused by their departure
(2) speclal documentation work to help insure the continued use
of the KASS model
(3) develop alternative ways of pioviding assistance in:
(a) model development
(b) training
(c) documentailon and |ibrary work



APPENDIX A"

1‘“"V: Introduction to the |
General System Simulation Approach

This appendix Is an introduction to the general system simulation |
L‘,abproach. I't discusses (1) the d'stinction between the "systems approach"
Pvand "simulation techniques," (2) +he relation between the system simula-
~ tlon approach and other analytical techniques, and (3) the application of
the approach at non-sector level applications,

First Is the distinction between "systems appreach" and "simulation
techniques." The concept of the systems approach adhered to by the
project is described by T. J. Manetsch and G. L. Park In their forthcoming
book Systems Analysis and Simulation with Applications to Soclal and Economic

Systems.

In that book, they define the "systems approach" as a problem-solving
methodology which begins with a tentatively identifled set of needs and
has as Its result an operating system for efficiently attaining a set of
"goods" and avoiding a set of "bads" vithin the constraints of a system,

There are two prominent attributes of this approach:
1) it overtly seecks to include all factors which are
Important In arriving at a ... solution to the given
probiem and 2) it makes use of quantitative models to
assist In making rational decisions at many levels
where it Is appropriate to use such tools,

To elaborate, we consider the foliowing
. mathematical statement:

N
'Systems Approach' > ) x
=]
(read ' Includes but
Is greater than')

Xy = A methodology for planning/management
Xy = A multidisciplinary team
Xy = Organization
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Xy = Mathematical modeling techniques Ve o
fx5‘= Disciplined non-quantitative thinking R
Xg = Simulation techniques ' f; 'L}!pv1

Xy = Optimization technlques

Application of computers

We see from this statement that we have a numbeor of
factors that make up systems analysls but do not
completely define i+. One of these important factors
Is a systems planning and management methodology.
~This is a process that begins with the definition of
the needs in the particular situation, moves on to
explicit problem definition, synthesis of alternative
solution approaches, examination of the feasibility
of these alternatives, approach selection, design and
optimization of the selected approach, and ends with
an operating system which has been implemented in the
real world ....

In order to implement the systems approach we
usually need a multidisciplinary team which can bring
together the many disciplines and talents needed to
carry out these diverse functions. We also need
organization theory, and organizations to effectively
allocate these human and physical resources to the tasks
at hand in all phases of activity from planning through
operation of the real system.

The fourth factor in the inequality above is the
concept of modeling. Much time is devoted to model ing
In many systems and technical courses. Our concept of
model Ing is the construction of an abstract model as
representation of 'the real thing'. 'The real tihing'
here is the real situation or problem that is belng
studled, and the model 1s a useful representation of
that situation that can be dealt with intellectually
and reasonably in terms of mathcmatics or computer
programming .... While mathematical models are galn-
Ing In Importance as means of studylng systems and
making docisions that relate to the ‘real thing', they
can never replace sound non-quantitative thinking
using the 'montal models' that come with experience
In dealing with roality,



The aixth factor in our dincussion of the Gy bon,
approach Te Hho concapl ol simtation.  Simotation waally
“means that we have g computor program or othoer luncfloninq
mode!) of the system on which we can try different design
and management strategles ...

Optimization Is where we desire to maximize or
minimize some crlrerion of performance of the system
while satisfying other constraints due to phys'cal or
social environments. Readers who have been exposed *o
(economics, our insert) |linear or nonlinear programming
or to optimal control problems have encountered the con-
cept of optimization before. An example of an optimiza-

lon problem might involve the assignment of transporta-
tion links in a system that transfers goods between
several factories, several warehouses, and the ultimate
consumers. The goal might be to provide the transportation
of goods at minimum cost while satisfying constraints on
delivery time and other factors.

The eighth significant area in systems analysis Is
the usc of computers, Systems analysis can be done
without computers but the computational power of the
computer makes many systems analysis tools easier to
use, especially In large scale problems where the number
of variables and interactions are large. Using modern
computers It is now feasible computationally to study
complex systems with thousands of variables.

Second, simulation techniques are often used In applying the systems
approach to problems. Simply stated, simulation is the tracking or pro-
Jection of & variable or set of varlables over time, under different assumed
conditions some of which are and some of which are not controlled by man,

An eyeballed line through a scatier diagram on graph paper, using a ruler

and pencil, Is a simulation 1f the line projects the horizontal time dimen-
sfon beyond the known data. A regresslon equation with time as an independent
variable can provide a bit more sophisticated simulation. Time oriented
models based on one or more specliallzed techniques such as input-output,

| inear proqgiamming, simultaneous equaflonsl/ are more complex but not
basically different. They provide the analyst with a technique for estimat-
Ing the consequences through time of alternative assumptions--i.e., simulations

~-=often In a spocialized sense, through optimizing a single objective function

1/Cowles Commission variety with parameters probabilistically estimated,
usually from time sories data.
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.lpgg)gs[ng speclal ized sources of data. Speclfic simulation techniques are .
used to formulate models which display the time path consequences of a
specific set of system inputs and estimated values of parameters,

This project uses the generallzed, computerized, systems, simulation
approach. Theory and techniques from many disciplines are used to buiid
models In a systems context, the domain of the system modeled being de-
'fined In such a way as to Include the problem being addressed. Specialized
theories and techniques are used where appropriate to bulld components of
the overal | model. Such specialized components are |inked to each other in
the model just as the real components which they represent are linked in
the real system. Thus, the approach is general with respect to disciplines
and thair different theories and to techniques. It is also general with
respect to sources and types of data, and information. And finally 1t
makes use of the technology of the modern electronic computer as do many
of the specialized technlques when used separately. Thus, the approach

used in this project is not in any way competitive (or in conflict) with

any speclalized technique, theory, or discinline. ldeally it encompasses

any and all of these techniques and uses them as, when and where approprlate
in modeling a system relevant to the study of a particular specific problem
or constellation of problems as such it seeks to exploit and develop the
opportunities to exploit various techniques by incorporating components

based on these tzchniques into gencral, systems-science simulation modals,
There is much research and development work still to be done to conctructively
use and interface such comzonents. This projoect can contribute to and

beneflt from theoretical, methodological, and oper Fional problem solving research
efforts In other projacts which are #sing, gaining experience with, and
further developing various specialized *echniques.  The need is for coopera-
tion to exploit the complementarity between the more specialized techniques
and the more general approach. Exploitation of these complementarities

among various technliques car provide beneficial advances to all concerned,
AID, as the funding source for this aad other projects, should oncourage

and be receptive to the bullding of Iintages and mochanlsms for oxploltirg

the complementaritics among these projects. Tho MSU team stands ready to
cooperato with other projocts as mutually satisfactory machanisms can bo
devised,
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Third, and finally, the approach Is useful in many non-sector level
applications. This project focuses on modeling the agricultural sector
to assist decision makers at thz planning, policy, program, and projéét
levels, and at the national and regional, sector and subsactor levels.

Thus It Is not confined to sector analysis.
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’», m*»3““”‘&“'rwwl'\h-l!e ‘House Evaluation Confersnce

27-28 March 1974

Cosbaylanh

Akt L pe e Partliclpants

.Mlchael Abkln :
Michigan State University

Joel Bernstein ‘
U.S. Agency for Int'l. Development

Daniugl Bromley
J.5. Agency for Int'l, Development

Albert Brown
American Technical Assistance Corp.

Wilfred Candler
University of Guelph

Tom Carrol |
Michigan State University

Douglas Caton i’
U.S. Agency for Int'l, Development

Apostolos Condos
Food and Agriculture Organlization

Lehman Fletcher
U.S. Agency for Int'l. Development

Hartwig de Haen
University of Bonn

Leon Hesser

U.S. Agency for Int'i. Development

Lane Holdcroft
U.S. Agency for Int'l., Develcpment

Glenn Johnson
Michigan State Unlversity

K'm, Donf-_., T

National Agricultural Economics
Research Institute

Republic of Korea

Kim, Dong Min

National Agricultural Economlcs
Research Institute

Republic of Korea

Kim, Ho Tak
Seoul National University

Thomas Manetsch
Michigan State University

Donold McClel land Ve
U.S. Agency for Int'i, Develspment

Wiliiam Merrill
lowa State University

Rober! #a~rew . ‘
U.S. Agency for Int'l. Devalmment

Rictiard Philltips
Kansas State UnlverCy*y

Jorgen Randers ,
Massachusetts Institute of 1 ..nology«

George: Rossmiller
Michigan State University
lrderj i Singh .
Oh.» Stat dnlversity

Alan Strout
Agricu'turz) Development Councl|

Ricba-4 Suttor : /
U.5. Ageacy tfor Int'l, Developmont



fMénéféCh

,1S+rouf

LfRandgrs{\
Singh
"Phlllips
 Cra|g

BTt
Candler ,

»Panél )

4 I T
::-’““:‘ P S AR EN

"Rossmiller

Carrol |+ i

Manetsch
- Abkin

: Concep+ and Practice of Sector. Analysls._

" The Grain Management Component
.‘ f}Thé:Popﬁfa+lon Component ‘
j"ff;The Livestock Component ~¢fp-:k%;
>‘Klmi}Q3wH9#% ;%;j;

. ‘Support Systems to Make Systems- ‘Stmulation” Modellng A
. Continuous and Transferable Process. e T

B-2

Formal Presentations

of the Evaluation e

.General Systems Simulation Models for Secfbr'Aﬁalyéis

Theories and Concepts Underlylng Consfrucflon of the
Korean Simulation Model

hs . £
PR taier e 1

;Rossmlller4e¢_iﬁﬂ'Ufillz[ng A Systems Mcdel for Policy: Analysls ww;;»\fw

'*" Institutionalizing the Systems Simulation Approach
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%'"h duarcher Workshop - .
July.30 ~ hugust 3, 1973

Presentations;:

Dr. T.J. Manetsch
Michigan State University

Mr. B.S. Ryu
Ministry of Agrlculture &
Fisheries -

Mr. S.M. Oh
‘Bank of Korea

Dr. Hee Yeon Song

‘Korea Development Institute EREE

Dr. P. Y. "Moon
Korea Development Institute

Mr. Chang
. Economic Planning Board,
‘Bureau of Statistics

Dr. D.H. Kim

Systems Analys:Ls Frameworlf 23 '
Systems Si.mulation Concepts; KASS Model

A Case i‘or Agricultural Systems
-Analysis }

1. Inter-industry Analysis
Macro Projection Model
simultaneous Equations

Data Coadestion Problen

C e e e Y
toyoe “ oy e S A

L T "f'_‘;‘ 5 :" ey e
Production Functions

Agricultural Economics Researohv' I,

Institute

Dr L[] H . T . Kim
Seoul National University *

Dr. T.W. Carroll ‘ '
Michigan State Univeraity

Mr. S.G. Kim

National Agricultural Economics -

Research Institute

Dr. S.H. Ban :
Seoul National University

Mr. F.J. Gibson

Michigan State University

Mr. K.S. Chai
Ministry of Agriculture &

™ aeheries

e BINELEN D i)
Supply Functions

g

- KASS Population: Component

'KASS Resourcek Aiio_c‘a'tienj Canpdnent

Agricultural Productivity Growth

Analysis

.« KASS Grain Management Program Component

Agrlcultural Production Policy in

Korea.
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Preséntétidhs: | '
Dr. J.H Park | Problems facing Korean Agriculturé:~:
-+ ;Blue House. . . Implication to Decision Mﬂker and
- I ' Researcher
“'Dr. G.E. Rosemiller = " Role of Economic Analysis in the .
Michigan State University Planning and Policy Formulatlon
o o S ' Process
’Dr G.L. Johnson System Simulation and its Application
vMichlgan State Uhlverslty in the KASS Approach
Dr. D.H. Kim KASS Findings and Their Policy
National Agricultural Economics . Implications
Research Institute
Dr. D.H. Kim, NAERI " KASS Development Issues
DI‘. GoEa ROSSIl’liller, MSU ‘ ‘
Participants by Organization: ' "
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" Seoul National University --a'--{-O'PffFL‘in”




. FINAL L
* Rossmiller =t

. ‘ wber 1975
_ APPENDIX D 22 Decenbar 1377

‘. Michipan State University’.
Korean Agricultural Planning Project
‘ Scope of Work )

'Background

c Until the inception of the Third Five—Year Plan in 1972, public policy
and investment emphasis wag: directed toward building social infrastructure
and expansion and growth of the industrial sector.i Agricultural sector
“development'was allowed to lag behind the rest of the economy during that
period. With the initiation of the Third Five-Year Plan in 1972 develop-
ment emphasis shifted to include the agricultural sector. Thus, the Hini try
of Agricuiture and Fisheries (MAF) has an ircreased responsibility in plenning

policy formulation, program development, and project design and execution.

Situation
The Korean ébvernment is interested ‘In“agricultural ‘sector: deVelopment

for a variety of reasons._ Just under 50 percent ‘of "the- population 1g'4n the
egricultural sector'end'thé”seétor”contributes:just“under*SO‘percent"6f}total
- gross nntional product (GNP). ' Farm household incomes are low relative ‘to
nonfarm houschold incomes.  Rural to urban migration is strainiuz the 1imits
'of the absorptive capacity of the industrial sector for labor. Agricultural
productivity increases are not keeping pace with the incressed‘demand for
agricultural commodities, thus increasing amounts of scarceiforeign'eichange
are required £or agriculturalnimports. Recent shortages of grains in world
murkets and resultant vorld price increesesiheve causedkthese.dmports to .

become even more costly.

..............



The various functions related to planning and development activities
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are located in numerous agencies and offices within and outside of MAF.
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The relatively low capacity of personnel within many of these scattered
)' s R R 5‘"%3
agenciea for using modern analytical techniques and an organizatioual

;;7‘ H A ok Y

structure which pxecludes adequate coordination of the various functions |
make: etiective planning and development activities extremely difficult;;f
Recommendations by the Korean Agricultural Sector Study Team (KASS) |
for an agricultural sector development strategy included inplementation of
"a policy of improving agricultural policy formulation procedures, prograns,
project:: - -.design, and public administration and execution."lj These
recommendations;a190tca11:for-reorganization of MAF ‘along functionaltlines
and orgarnization:for more effective and coordinated statiatical‘‘zindi‘fag‘rf:i.-‘#-”'ij
culturalﬂeconomics work. Hathaway and Rossmiller, in their KASS ‘paper * '®
provided the basis for the broad KASS recommendations.2’ They went into :

somewhat greater detail in their recommendations concerning various aspects

of .the .statistics collection and processing system and the economic analysis
system’to include the functions of policy, program, and project“analysis:g

agricultural outlook, and long run structural economic rescarch.

e 1/Rossmiller, G. E., et al., Korean Acricultural Sector Analvsis and’
Recommended Develoonent Strateeies, 1971-1¢85. IMinistry of Agriculture
and Fisheries, Seoul, Korea; and Departrment of Agricultural Economics, '
Michigan State University, East Lansing, Michigan. 1972, (Also translated
into Korean.) ' -

2,Hathaway, Dale E. and Rossmiller, G. E.,"Organization of the Ministry
of Agriculture and Forestry,' Republic of: Korea. Michigan State: Universitys
June 1972,
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MAF 18 now prepared to proceed ‘with more precisely defining operational .

o o
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activities for‘implementation of many of these recommendations. They are

S

prepared to receive and accommodate technical assistance in three major
TR

areas of economic analysis--policy analysis, agricultural outlook, and

program and project evaluation—-and in the related area of agricultural

statistics.

Technical Assistance Required Under the Korean

. Agricultural Planning Project (KAPP) -

This technical assistance should include the following long term .
personnel: Policy analyst (agricultural. econonmist) working with the:
Planning Coordinators Office MAF, (2) anragriculture-outlook'analystz
(agricultural economist) working with the appropriate agency in MAF,
probably the Statistics Bureau, and (3) a program and project evaluation:
.analyst (agricultural economist) working initially with the Agricultural
.Development Corporation (ADC) (MAF operational agency responsible for land
and water development) but also available to work with other MAF agencics,
as appropriatei' The planning horizon for this project should be a,three_
year periodﬂwita a review at the end of each year to assess progress and '
tg“determine.spccific project emphases and work plan for the following year.
"In addition to the above designated personnel, provision should be included

ﬁiﬁ“the projecttfor bringing in short term project personnel and consultants

a8 determined appropriate as the project unfolds and in interaction between

T
yralast

the long term KAPP peraonnel and 'ROK Government personnel with’ whom thoy*arc‘
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working j‘}":i.nall?/, coordination is required among project personnel andﬁother
N ,“ ‘,‘ ety o TP

3international agencles working in related areas. -
4 ER IREERER 7

. The KAPP and KASS personnel must coordinate and work closely together
in order to exploit the complementarities of the two projects. To assure
this coordination between projects a single field project leader will be

1

deeignated to handle the administrative and personnel details vith the back-
T

EE !

’Estopping office at Michigan State University, and the internal policy liaisc
| ond coordination functions between the two projects,

In order to accomplish their individual and combined KAPP project
/objectives KAPP personnel must closely coordinate and integrate their
activities. Thus a chief of party will be designated within KAPP to handle
internal coordination and project policy issues. Initially this person will
be the policy analyst but will be subject to later redesignation by ‘MSU in
-apreement with MAF,

In addition, an agricultural economist within the KASS team has been:
designated as operational liaison between KASS and KAPP. This individual’
(an ‘agricultural economist) will be responsible through his close work

- relationship with the KAPP personnel, for developing, testing, and integrat-
ing components into the KASS model which will be of use to KAPP personnel’

and HAF'in the areas of agricultural outlook and program and project

- evaluation as-well as providing specific additional detail required"in the

model for policy analysis.

Objectives
The general objective of KAPP is to increage the capacity of the
 Ministry of Agriculture and Fisheries and through them the government of

~the Papublic of Korea for sound planning, agricultural policy formulation,
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program devolopment, ‘and project "design and execution toward more rapid

Ul i l'w

L ! T b
and effective development of the agricultural sector. Genera1~project wofking

objectivesxinclude. (l) to understand ‘the organizational ‘structire and the

».;“‘;,,,h ’

operationa] processes presently used by MAF in planning and developmental
activities and to identify the constraints in these systems leading to |
iineffective, inefficient and operationally unsound outcomes, (2) to advise

on organizational and functional neans to eradicate the constraints identified'
in (1) above; and (3) to do substantive work on current issues, within the

ecope of the project. to relieve current problems and to pxovide on the job

cedey

training in the use of modern analytical techniques and processes for |

”Korean pcrsonnel of the Ministry of Agriculture and Fisheries.

Specific Scope of Work for Long Term Personnecl

The following details- the specific work plans for the agriculture. policy
analyst, the agricultural outlook analyst, and the program and project
evaluation analyst for the three years of the project with particular. . -,
emphasis on the first year. Short term personnel and consultant help-will
be brought in as needs are identified and as the long term personnelawcrking
~ in each area along with their Korean colleagues deternine progran criteria,
‘specific needs, and scopes of work.,
| ~The agricultiral policy analyst will:

A. In the first year:

1. Identify, define, and describe (a) the institutional structure
within which and (b) the operational process through wlyli‘cﬁ:h,h
‘planning, policy formulation, program development, and

project design and execucion take place with respect to the |

agricultural sector within the Korean Government. Particular
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emphaéis'wiil be piaced on the Ministry of Agriculture and
499}3&45&' ?9-99# 19-, structural, and- process )constr%%nt?f. to, .??#9 tively
carryout the above functions; and. recommend organizatiopal, .
and institutional éhapgesiwhicb yi};;fac;}%yatgkgeggv§}yof the
ddentified constraints.

w??h Analyze and .evaluate the MAF 1ong range projections for the
-agricultural sector for the period 1973-1981, using modern
gqa}ytical_tesﬁniques and{regommend changes and alternatives,
?iyyfparticular emphasis on increasing and extending the
ggpab%lity_of Korean personnel working in this area.

3. Begin to work with Korean counterpart petsonnel on economic
q?alysis of specific policy issues of importance to. the current !_
?}gnning and policy efforts of the Ministry. Advise policy
dgg;géon makegs in the Ministry on request pn?RQIicy matters
and égsgeg,‘ané help them understand the consequences of alter-
nativc‘courses of action.

&é,nsggg;d;nate own activities and those of Korean counterparts
R;Qh_the operational activities of the KASS team and recormend
e§:gnsionstand the development of new components to the KASS
model which will contribute to the planning and policy analysis
functions. , .J‘;;J P “;. o |

:3§W;;n the second and third,yearahthe“wdrk‘plan‘is to,.be determinéd"if?rh;]f

light of the first year actiyities, and in, interaction between: MAF,
MSU, and USAID, | v |

The official counterpart for the policy analyst is the Planning Coordinato.{

MAF., Operational counterparts are the Director, Planniug and Budget Buruau. j 155



http:removal,.of
http:constraints.to

JMAF and Director, National Agricultural Fconomics Resehrch‘Insticute.lif,fj af@
"Additional assistance will be provided by the Chief Planning Divisioﬁ,
MAF and the Chisf, International Cooperation Oftice, 'MAF.

The Agricultural outlook analyst will: '

A, In thé first year: 2

et

1;% fdentify, define, and desétibé“tﬁélSpééifiéf§§§§cufiural outlock
%" heeds of the public' and private sectors. Piéﬁ"hnd begin
33°1mp1ementation (with Korean colleagues) of an agricultural
‘”:“outlook analysis’ system, paying oarticular attention to the:

*“zpriorities and timing of Ymplementation, additional data needs,

o f K
3 ® b~

‘”and“program costs.
2" Plan and begin implementation and impfbveﬁéﬁiﬁbf the agricultural
'“gtatistics collection and processiﬁg;fbr"%ﬁéiHéﬁelopment of an ‘
"¢ “agricultural outlook system. This' will 1&%61%&Lwork with a
" ghort term statistical analyst consultant on improvement of
statistical collection and broéésSidg; " e
'3 “Purther extend the analytical capability of Korean personnel
" working in the statistical collection and processing system and
i the agricultural outlook system by actively working with these
’55“°counterpart personnel.
4, Assist the policy analyst to analyze and evaliate the MAF long
pEel fﬁnge projections for the agricultural gector fg;'f%e 52:105

1973-1981 as outlined in point A-2, page 6 undefldhcies of thé ,

policy analyst.



D-8:-
5. Coordinate activities with the KASS, team, to exploit to the

FEx 1.5 Al g

fullest the KASS model and through the KASS.team liaison
v!m_petson, gulde the development of changes in the KASS model

, . to better serve the agricultural outlook function,

‘p;. In the second and third years the}wotk,plannis‘tohbe,determined’in
ER A A i R S e i et et F |
light of the first year activities andtin”intepaction between MAF,
o MSU, and USAID.
A R

The official counterpart for the Agricultural Outlook Analyst is the

PR

Tt

y g
IV

Director, Agticu]toral Development Bureau, MAF, Operational counterparts
are the Chief Sae Naul Incone Division, MAF, the Chief, Farm Economy.Divi-
sion, MAF and the Chief .Marketing and Econonic Analysigs Division,, NAERI....
: 1?Pg}P;ogrem and project evaluation_snslygtﬂwill;i
‘“A.n In the first year:
« Work with the Agricultural Developinent Corporation and the
Farmland Bureau, MAF, to extend the capability of those agtncios
““4n" the use of modeérn analytical techniques to design prograns
of ‘land and water’ development consistent with MAF policy e
gé?objectives and the‘third'five year development plan, to‘dovelop
: *éuidelines and rules for choosing among projects of a similar
| nature and between heterogeneous projects designed to accomplish
similar program objectives, and to advise and improve the
capability of these agencies in development of project proposals
44and presentations to funding agencies. Also this analyst wil!
on request review and evaluate exjsting land and water develop-
ment program and project proposals.

2. Be available for consultation and active participation in progrem

development and project design and evaluation as requested by
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“1.7! other agencies of the MAF, on domestically funded inrestnent i
and for loan applicaticns to international financing sources. -
"3, Work with the KASS team liaison to use the existing KASS model
4n: these analyses and to conceptualize, devise, test, and inple-
ment, new components in the KASS model, useful in:progreh and
project analysis functions. h k |

‘B; In the second and third years the wotk plan is to be determined in-

i light of first year activities and in interaction between MAF, 1SU,
" and USAID,. - e B T ke
"The official counterpart for the Program and Project Evaluation Analvst

is the" Director, Farmland Bureau, MAF. Operational counterparts are”the e

Chief. Special Area Development Division, MAF ‘and’ the Director, Project

Design Department, ADC.

Generai o *,
Within the framework of the scope of work’ outlined above.in each of
the three ~work areas, the official Korean counterparts may ask the respect-
”ive MSU analysts to perforn specific work assignments. Final arbitration
;of work schedule prioritiee will be done 1f necessary by the Vice Minister,

_MAF in consultation with the KAPP Chief of Party.

Project Personnel '

Personnel involved in the Planning Project will be mature individuals
with the experience, training, and background necessary for them to provide
the technical assistance required and to interact effectively with top

level decision makers in the Korean Government.
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;Korean-Agricultural Sfaflsflcs and
Data System Study Team

Slfua?lon

‘ The orlglnal plan under KAPP was to provlde Iong term +echnlcal
assl;fance In pollcy analysls, agrlculfural ouflook and program and
‘;ﬁéjeéimgv;ib;%isn. Shorf ferm asslsfance was to be provlded as needs
'were ldenflfled wl+h respéct to statistics collection and data processlng
tn fhe agrlculfural sector. During March 1974, however, Mr. Lee, Byung Suk,
j&ﬁief;ﬂlnTernaflonal Cooperation Office, MAF and Dr. Kim, Dong HI, Director,
fﬁ;;loﬁélﬁgrlculfural Economics Research Institute, during their respective
's?;povers a* MSU, provided Information which changes that original plan.

ln December 1973 when KAPP was belng finalized It appeared that MAF was
ready +o move toward the direction of the agricultural out!ook work presently
belng done for MAF by NACF and installing the agricultural ouflook function
as a responslblll+y of the Agricultural Development Division in MAF,
‘Operaflonal coordination and responslblllfy would fall in parf to both the
Sfaflsflcs Bureau, MAF and the National Agricultural Economics Research
Insfl+ufa. Subsequently, however, It appears that MAF has had some second
1hougﬁ+s as to whether this specific action Is the most appropriate way

to handle the agricultural outlook function. Indlications by both Mr. Lee
and Dr. Kim were that 1t would be appropriate to delay actual technical
assistance work on agricultural outlook until MAF has come closer to

resolving this issue. In the meantime, however, the Increased pressure

for better and more useful agricultural sector dJata has brought to the
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forefront the need for concenfraffondonflmbrovemenf in the statistics and
‘data system. Thus, to the degree possible KAPP. should decrease.the immediate  rT
.fprlorify on agricultural outlonk and increase the immediate priority on the

“‘statistics and data system.

- General Plan i

ln llne wlfh These changed prlorl?les durIng fhe monfh of June 1974

R B S G

KAPH wlll fleld a sfudy feam to develop a specific and de+alled work plan
. for MAF and KAPP personnel to carry out by June 1975 for fhe Improvemenf of
. fhe presenf statistics collecflon and data processlng work now belng done
ln MAF and for the development of a comprehenslve agrlculfural sfaflsflcs

I

-and da?a sysfem. Thls feam will consis+ of David Culver, agrlcul?ural ouflook

"2
ok /

specialls+ from USDA who Is commlf?ed to become the agrlculfural ouflook
analys? on The KAPP project beginning in June 1975; Karl Wr!ghf, agrlculfural
economlsf MSU, formeriy provided about six months inpuf Info KASS and has worked
Infenslvely with agriculfural data and census data from bofh fhe U. S and
Mlchigan, Tbm Carroll, sysfems scientist with KASS and presenf fleld proJecf
Ieader KASS Lloyd Telgen, KASS/KAPP Iaison; and G E. Rossmlller proJec?
dlrecfor and team leader for fhls efforf Recruifmenf ls under wayvfor an .

FEN |

addlflonal team member from SRS-USDA.

“ Objectives

The objective of this one month effort Is to develop a plan and a
design for plan Implementation for the ratlionalization and expanded scope
of the statistics collection and data systems for the Korean agricultural

sector. To carry out this objective the fol lowing steps must be taken:



1. Carry out a ciiprefiénsive review of the ‘present MAF sfaﬂs}flcs"
= coiléc*lonyandﬁaéfat;rocessing aé+fyl}i§sylncludlng: a) méans,;

of coilecfion, 55 {ype of statistics collected, ¢) deflnl+lon

“of terms, d) sefies'prbéessed;‘”é)5mééhﬁ}and frequency of Faporflng%

| serles, f) logical conslsfencxwampng,serles,grg),jdenflflggtygp of
QH%;;P§§§°0TEUSGFS~,. |
‘g%;xésqerfq]n Thevre]gyanggﬁgfﬁgfptgﬁflcsﬁprgspnfiyzcqllecjed and .
;;;liprpcesseq, andvdetgrmlgg}qggiggtlonvand,processgd data gaps which
iyquuldﬁbe'ppfehfjajly Q§eful;f;,fhe statistics and data users which

SH

uquAE.'S Interested Inyservlng.

- i
5

3. Conceptualize and make recommendations as to the institutional and

&';pgratlonaj'deslgn of a statistics collection and data processing
. ;uéygfém fgf MAF which uses modern collection, processing, storage,
;rm:éﬁqwrefr[eyal‘Technology and wﬁlch services the multiple needs of
hu;ﬁﬁthé:w‘qe array of users of agricultural data.
J?,H Develop a specifi: and detalled work plan to implement the
k‘:reéommendaflons in such a way that the major portion of the

newly conceptualized system can be functional by June 1975,
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COMPUTER L1BRARY FOR AGRICULTURAL SYSTEMS SIMULATION
i MiNuTES AND RECOMMENDATIONT
FROM THE MEETING OF THE
PoLicy Abvisory BoArD
6-7 May 1974
.. EAST LANSING, MicHIGAN
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© Ravibu of First Year's Activities
| The members of +he CLASS project team presented to the PAB'the results
of the previous year's work. The standards that have been deVéiopéd for
f}'i"'ﬁé)'n{i;'boi'l"e‘"n'f's','d‘ocume‘r’ri'aﬂon, and programming were discussed. Among the

A%éﬁémbiéstsdpplléd"weﬁefseVéfal‘u%lllfy programs and component routines.
Under devélopment 1s an optimization package for paréméfer es+fﬁa+lon and

““development of pollcy recommendations. Thé"éonbepf of atiéhguéée 1o ease
géf"‘f'l"‘:é"}és‘;k“‘of'mod'e'l' building and policy analysls was discussed and a
*aéﬁdhéfra+fon‘glV§n of the policy analyst's language using a mode! of +the
"State of Michigan constructed with CLASS components generalized from the
ngerlan and Korean‘ﬁéﬂélél‘ The Mlchlgén model was uséd to déh&nsfrafe

AAAAA

?he ngerlan ‘and 'Korean experlences 1o an enflrely new appllcatlon.

' Component Acquisition .

‘There Is a definite need for obtaining more components, both from
members of the MSU project team and from outside sources. We need to
identify problem areas by relating to declsion makers. A loose structure
exists at present for assimllating outside components Into the ilbrary,
but the process needs to be given more structure. Once these areas are
speciflied, we must show that speclfic questlions can be answered by use
of the llbrary's simulation models. We should consider who are our

potential customers in declding ‘upon the inclusion of particular components
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ln *he llbrary. lf would be a good Idea +o ‘take componenfs from an externe

b nmaboo oo R Peat ol T0F ne wedas SRS R F T oy S
model such as one from ERS and run Them fhrough fhe componen+ acquislflon
FEVY g Rt . Vel li”‘ Tany

pf'OCGSS. We would fhen have "real world" acnul:l‘Hnnc uhlnh mnnlfi alen

be useful for demonsfrafion purposes. h

Puskey LN

Agaln, 1t 1s lmporfanf for +he CLASS feam +o be looklng at what
st M N Tl

o+hers are dolng along fhese same lInes. We wanf fo see how ofher I!brarle

eniigine ‘ y E i ey

operafe, fhough lf ls agreed fhaf CLASS should be more of an acflve rafher

Ne,,

than a pesslve Ilbrary. o

RS LAY

~<The.Ultimate Location

The Ilbrary has to begin preparing for eventual transfer to.one.or . .»
more.outside locations. To this end, the CLASS team must begin bg[ldlngw;u
up a.critical mass of components to make the library viable. At least,,.
one domestic and one International center should be considered. At the.
varlousﬁjqcafjons,ethe_Ilbrqryﬁcould;fake on different, forms :suitable
to Its users. Possible locations. include. USDA, I1ASA,.AID/W, -I1BRD and ;-
FAO... .

Documentation

Since we will be addree;fng a dlverse audience, severaf'dffferehf o
types of documenfa*lon wiil;be‘needed. Three rlasses of po?enflal users -
emerge, each with I+s own speclflc needs--(1) the declslon maker, (2) fhe:

- systems analyst, and (3) the programmer. | B

The documentation must serye two purposes: (1) that of publ}oltx&zyﬁr

to.generate an Interest.|n CLASS, and (2) as;azmeans;eﬁﬁcenvey[ngwhow +o

make use of the |lbrary.
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;;whlch fwo dlfferenf +ypes are needed one for +he declslon maker ln

AT s gt e gTeE ke

[nonlechnlcal language and one almed af fhe analys? The abslracfs almed y
‘at ;hehdeclslon makers should focus on problem areas fhaf chey . may - o
'aclually confronf Two fypes of documenfaflon are needed +o serve lhe |
"second funcflon., Flrsf, lhere ls lhe componenf documenfa*lon, dlrecled _
prlmarlly af fhe analysf./ If should explaln +he componenf In dlsclpllnary
terms and should contain an example of lfs posslble use. Also lncluded‘;w
here would be the mathematical description of the component. Secondly, N
there ls'fhe program documentation, which contalns lhe.necessary:lnfoer}an
for “Implemerting the program on ‘a’machine. ' Thus, the three types of
documeéntation, the absfracf;-lhe COmponenf*documenTellon,?and the ‘program*’
documentation provlde varylng degrees of ‘involvement to the user, as he -
progresses through the successive sfeps of utifizattion.

It was also recognized that within academic circles there:is a < <"
certaln stigma ‘attached to "borrOWIng"lsomeone’else'sluorkf: Thus, an"
attempt should be made to overcome this attitude through the documentation’
wherever possible; some suggestions were: (1) emphasizing the cosf-
savlngs, especlally in the use of scarce researcher flme, (2) polnflng o
‘ou+ fhaf confidence can be placed in lhese componenfs slnce fhey have .
been used elsewhere, and (3) emphaslzlng Thaf The ar+ ls ln bulldlng rhe |

e T
model, rafher than In programmlng lf

Sympogfum' I T
It was recommended that an‘Internatlional ‘Symposium Befhé|d»a|médﬁafﬁf
the potential users of CLASS. The symposium's purpose would be to make "

possible users aware of the library and Its capabilities and to get
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| feedbackdfrom mhemra“The symposlum"wlll serve:as:a . vehlcle*for markef
developmenf." *One lmpor#anf feafure of . the" ‘symposium; would: be-a. demonstra
tion: of:‘interaction with: a: model uslng the-policy analyst. Ianguage.i e
The mode! should be one that ai! people would agree Is a useful problem-'
solving.model, rather. than one bullt. for the purpose of demonstration
'only:eeSomeﬁposslble%choloes;were-The‘Koreanmgreln management model ,
the Venezuelan |ivestock model, or a model provided by ERS. In order
fo,provlde'a‘meenlngful interaction, the number of people attending ..
shoujd be kept below 50. A conference committee was chosen consistin
of-Art Coutu, Leroy Quance, Doug Caton, and possibly Henrl Quaix.
n#bsoThe%quesflon=of funding for the conference was discussed: .t .wa..,.
recommended: that funds be sought from AlD, bof with responsibi-lity for wi
the:symposium remaining with the project team. The PAB:and perhaps :.-« .
some-outside agency should make recommendations as to who: should. attend.-
The conference can also serve a.training function for those who attend.-.-
After the conference, the demonsfraflon should be given to other
professional meeflngs. Thls wlll allow for an lnferchange of ldeas'sl&ﬁ

miE b Loy Dy a»: s
with others engaged In slmllar work.

PAB Operations
| Due To the anflclpafed fransfer of fhe Ilbrary. +he PAB should

. 1; o T e T T ey e e

g R

.sldera+lons of fhe Board should be. plannlng for *his evenfual move.
;To +ha+ end members of organlzaflons that could posslbly become a home
;for,#he Iibrary should be invited to PAB meetings as observers.‘ In
addlflon, other people Involved in work of a similar nafure, parflcularlv :

from other dlsciplines should be invited to observe.
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;737?%SOBJ36+Sf+hafffhe Board-felt neededsfurther'cthldera+ldnswerea3naw?
%ﬁﬂghoﬁimuch‘emphasis should. there be. In the develbpﬁenf-of components ...
versus further development of the language (the general feellngﬁ'leanlngf
toward a heavier push for componenf deveiopment), (2) who'would provide:: '
funding for further language development,: (3) what priorities éhouldfbewﬁ
used in selecting the types of. components, (4) who should finance: user
service ‘costs, - (5) should CLASS pfovlde'USer ffalnlng;'(6) should: the
library provide a data bank and management system, and (7) Is there'a. '
need”for a Technical Advisory Committee.

» Theisubjecf of Board‘membershlb was conslderedfand5l+:wa5'fal?ﬂfha+¢
the:group should not grow much larger, although’ it.should. be:well:rounded
In_l#s composiflon; Some members felt they would prefer to be on the. -
Board as a representative of their particular-organization, while others
preferred to act as individuals. Thus, each person will act In whichever

role he/she prefers.

Subsequent Meetings and a Chairman
Another meeting of the Board was fecommended to be held In abbﬁf six
St e P ‘ - )

Gt RIRE

months. Art Coutu was elected chalern of +he PAE.

Recommendations

I. There Is a need to keep the MSU group intact with activitles
-~ contlnued at or above the present level for at least another
year. More library routines must be acqulred and a nucleus
+ of components iws* be generated to enable a transfer of
activities intact during the next two years to an as yet
undetermined location(s).

2, A symposium should be planned for the spring of 1975 In order
to make potential users aware of the |ibrary and to generate
&0 interest in it. The conference should be almed at declislon
makers, with the emphasis on the role of the library in help~-
Ing them solve the real world problems they face. Although
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| primary responsibiiity for the conference should rest with

‘the CLASS staff, extra funding should be sought from AID.

A need exists for an Interchange of Ideas with the professlional
community. Following the conference, some of the material
presented there should be taken to professional meetings so
that others may see what the CLASS team is working on.

At the same time a survey should be made of other librariles,

in private Industry as well as In public institutions and
untversities, to see if there is anything that would be of ’
benefit 1o CLASS and i there are important duplications to be
avoided and/or regarded as complementary to CLASS.

Further work should be done to see that the documentation conforms
in practice to the theory set forth in the documentation standards,
as suggested above on pages 2 and 3. The language will need
continued development with some consideration given to what
direction it will take.

The Board should remain a small group in order to continue to
function effectively. However, I+ is felt that more representa-
tion, particularly from other disclplines is needed. Some
persons should be invited to attend, not as members of the Board,
but as observers.

~ Another meeting of the Pollcy AdVlsory Board should be scheduled

for October 1974,

tu, Chairman

. Rossmiller, Dlrector = -



 APPENDIX F

ABSTRACT

'A* SIMULATION ‘ANALYSIS OF POLICIES FOR' THE
' *'NORTHERN COLOMBIA BEEF CATTLE INDUSTRY

By

xﬁligrq Posada

' “The Atlantic Coast of northern Colombia (knoin as the
Costa) supports between NQ and 50 percent of Colombla's cattle
pbpulaﬁion and, with'easy'access to domeSticvand world markets,
ié‘the.most important of Colombia's five"beef—p:oduciﬁg regions.
ggqggggngqtplgkna;g}pgx;s the main economic activity in the
Costa and 1s an extensive operation with low technical
efficiency, the region has been a priority‘target for cattle
ﬁevelopment-programs. In the mid-1960s, with the finan&ial
and technical asslstance of several 1nternabipnal agehéiesiq{ihﬁ
the Colombian government started a cattle déVélopméntlpfdggaﬁ |
 aimed at increasing beef production mainly on the Atlantic
- Coast. 1In the early 1970s this program was‘reinforcéd with
& disease control program and thén revised ahd issued ééfé;fg'
national cattle development plan. The main 1nstrument$#6f!if |
this plan are credit, technical assistance, export subsidiesx
and improved marketing and slaughtering facilities. Its '~
long-term objectives are to incfease éhe protein supply to
the Colombian population and to generate foreign exchange

earnings.
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el _ Alvaro Posada
s o Therrimary purpose'of this study:was tordevelop a
v?isy;tgémgimUIation model to (1) an*lyze the effects of*productiox
“‘incentives on the decision of farmers to ad.pt new production

methods, and (2) estimate the effects of the expanded reglonal

production on the income of farmers, government revenues,
iy By

) Colombian beef consumption and sustained level of exports.
£k
Four alternatives to traditional production were considered.

Alternative l considered the improvement of native and artifici:

Rk

grasses, alternative 2 considered the improvement of artificiai
grasses and the substitution of artificial for native grasses;
alternatives 3 and Yy addedtﬂuaproduction of forages and sllage

.9,

to the improvement of range lands in alternatives 1 and 2 re-
sy

spectively. At the present stage of the study, however,
alternative 2 was the only one comprehensively tested and used

as a base run for policy experimentation. The cattle system
simulation model has five major components (including a cattle
demography model) which (1) allocate land use according to
the farmer s perceived profitabllities of cattle and crops

| subject to land and‘capital constraints; (2) calculate yield

and output of cattle and crops and thelr respective producer

and market prices; (3) provide the instrumental linkages for

i
+ 5

government revenue, export trade policies, and production
campaign policies; and (4) generate the performance criteria ,
necessary to evaluate the lmpacts of alternative programs on

the cattle economy through time.



Alvaro Posada
PRSI The five maJor sets of assumptions investligated were
:(l) disease control in the traditional herd (2) alternavive
;cattle industry taxing policies, (3) alternative development
,credit policies, (4) alternative levels of government producti:
campaign promotion, and (5) alternative cattle pricing and
‘export policies. The results of the cattle policy experiments
Were discussed in terms of the proJected time paths (from 1966
to 1985) of five of the most important performance indices
incorporated in tne model* (1) regional cattle population,
(2) Colombian beef consumption per capita, (3) regional farm
income from cattle, (H) capitalized grazing land value per
‘hectare, and (5) annual regional government revenue from
ca“*le.’ Experiments with disease control and export promo-
tion policies each used two indices instead of the above
?five:_:regional cattle population and extraction ratio for
ithe disease control policies and domestic market price of
%finished males and export margin for the export policies.

TR In general, the study demonstrated that (1) thef

gproJected outcomes with the government disease control Q
icampaign were greater than under precampaign practices in

lthe traditional herd; (2) the projected outcomes with )
'government programs easing development loan terms were‘in

all cases greater than the base run which assumed current
credit policles; (3) the projected area in improved land and
the modern cattle population with government policies‘benefit-
ing both the traditional and modern operations were in‘all |

cases lower than under policie"\penefiting only the modern
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;operation, (H) the proJected area in 1mproved 1and with the
fincreased land tax rate was greater than the base run which
fassumed current land tax rates, (%) the projected outcomes
;with the removal of special taxes on cattle were lower than
the base run which assumed no removal of these taxes; (6)
éiven the assumptions on farmers' decisions and accounting
ﬁechaniSms‘in the model, avallability ef credit for land
improvement does not seem to be a serious constraint to
land modernization; and (7) the projected outcomes with a
flexible exchange rate suggest that this 1s an effective
incentive to export without involving large transfers from
public revenues to exporters in the form of subsidies.

The study indicated areas where more research and
regional data are needed to improve the model's performance,
and'discussed possible extensions that could help analyze more
fully alternative policy strategies for the Costa's overall
development. Finally, the study demonstrated that the system
simulation approach with a computerized model of the cattle
ecoﬁomy which incorporated information from diverse sources
and accounted explicitly for the dynamlic interactions and
feedbacks that might occur can be a very useful methodological

tool for policy analysis.



