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I. INTRODUCTION

The project that provided for agricultural sector rmode.
development in Korea began in 1971 (Contract AID/csd-2975 writh Michijzx

State University). It followed the completic: of a project in 197J trac

[¢)

had supported the development but net ucilization of a compucerize

with Michigan State Unliversity).

The objective of the project that began in 1971 in Korea was :o
further develop and apply the systems simulation approach ﬁo agricultural
policy and plauning problems in developing countries. The selection of
Korca as the site for further developing and applying the simuiation
modeling technique was facilitated by the interest of the Korean government
in improving the performance oi the agricultural sector and of the USAID
mission in an agricultural sector analysis that would icentify priority
arcas for sector loans and grants by AIL. The project was titcled tihe xorea
Agricultural Sector Simulation Study, or KASS.

Beginning in mid-1971, Michigan State University personnel and
Korean technicians worked on an agricultural sector analysis report
and an investment priorities study. The two studies were completed in a

12-month period (Rossmiller, G. E. et al., Korean Agricultural Scctor

Analysis and Rccommended Development Strategies 1971-1986, 1972 anu

Ferris, J. N. et al., Investment Priorities in the Korean Agricultural
’ et al., £

Sector, 1972). ' These studies provided a synthesis of quantitative
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and qualirative knowledge about the structure and operation of .he
agricultural sector and made recommendations for policy choices and
investment priorities. They were the basis for several policy and
investment decisions by the Korean gcvernment and USAID.

During the 1971-72 period, a prototype simulation model was
developed. [t ras primarily an accounting model designed to process
data and generate projections of production, yields, prices, and other
important economic variables in the agricultural sector. This initial
version of the model, through its accounting routines, was useful in
the completion of tie reports but did not address all the behavioral
characteristics of the sector. The KASS team then turned their attention
to improvement and expansion of the computerized systems simulation
model.

During the model dcvelopment phase ~~ roughly from October 1972
to Necember 1975 -- activities under the project concentrated on model

developnment with relatively little effort at utilization.

KAPP

Beginning in mid-l9f5, a complementary utilization phase
involving application of the KASS analytical capabilities to policy
analysis and planning in Korea was begun. Early KASS effort dealing with
the organization of the Korean Ministry of Agriculture and Fisheries (MAF)
had identified organizational and functional constraints to effective
plaﬁning and policy making in the Ministry. As a consequence, a project was
developed under USAID funding for MSU to provide techmnical assistance to

MAF in four specific areas: agricultural policy analysis, agricultural



outlook, project evaluation, and apricultural statistics. This
project was titled the Korean Agricultural Planning Project, or KAPP,
While KASS was designed to generate analysis and information
inputs for decision making, KAPP was designed to help policy makers
formulate problems and utilize analytical results to select among
alternative solutions. Thus, KAPP was expected to create linkages
between MAF officials and the work of the KASS unit, enabling KASS to
interact with decision makers and provide timely and credible information

—

relevant to their problems.

Purpose of this Review

The present report presents the views of the joint American-
Korean review team that was assembled in Korea during the period March
7 - 13, 1976 to examine the institutionalization of the analytical
capability represented within the KASS and KAPP projects for decision-
making purposes and to explore replicability and potential use elsewhere
in the developing world.

The team was asked specifically to

a. Ascertain the uses and usefulness of the analytical
capability developed by the KASS Division, NALRI for
providing analytical input to decision processes in
agricultural sector policy, program and project planning
by the ROKG.

b. Assess the degree of institutionalization in the ROKG
of this capability, including staffing, budget, facilities,

and organization.



c¢. Identify those remaining constraints, linkages, and other
activities that would facilitate further utilization of the
analytical capacity.

d. Assess the potential for replicability and use elsewhere in

the developing world.

To carry out its assignment, the review team examined the
experlence in Korea in developing an analytical capacity at the
national government level for planning agricuitural sector development
and providing information to decision-makers on the consequences of
alternative choices of policies, programs and projects. 1Its focus was
on the usefulness of an analytical capability in Korea rather than on
the technical characteristics of models that have been developed.

The review team viewed models as tools and primarily concerned itself
with the capability for using, adapting and improving models and other
quantitative approaches for the analysis of a wide variety of agri-

cultural planning and policy problems.

Review Procedures

The American members of the team were:
George S. Tolley, University of Chicago (Co-~Chairman)
Rex Daly, U.S8. Department of Agriculture
Lehman Fletcher, Brookings Institution
Warren Johnston, University of California at Davis
Richard Phillips, Kansas State University

Fletcher E. Riggs, U.S. Agency for International Development



The Korean members of the team were:
Hahm, Man Jun, Planning and Management, MAF (Co-Chairman)
Ahn, Choong Y., Choong Ang University

Choi, Byung Hang, National Agricultural Co-operatives
Federation

Kim, Jae Tk, Economic Planning Board

Lu, Dong Bae, Planning Bureau, MAF.’

Moon, Pal Yong, lorea Development Institutg

Pak, Ki Hak, Yonsei University

Rhee, Beong Sah, Korea Development Institute

Yoo, Jong Tack, International Co-operation Office, MAF

Prior to the week dcvoted to the review in Korea, the team
members reviewed the documculs listed in Table 1 to become familiar with
written project outputs.

While in Korea, the review team devoted a pért of its time to
counselling with members of the KASS and KAPP staffs and their Korean
counterparts, in order to obtain further information on the history and
status of model development, on applications that have been made to
policy and plarning and on possible needs for improvement. In this
connection, members of the review team talked with Kim, Dong Hi,
Director of NAERI and Kim, Dong Min, Chief of the Agricultural Sector
Analysis Division of NAERI, and other NAERI staff members, as well as
MSU, KASS/KAPP personnel including C. Edward Rossmiller, Michael H.
Abkin, David W. Culver, Richard D. Duvick, Forest J. Gibson, Martin E.

Hanrathy, Gary R. Ingoaldson and Alan R. Thodey.



Table 1. Project Outputs Studied by Review Team

PAPER OR ARTICLES AUTHOK DATE
. Grain Management Program Simulation Model - Status Report F. J. Gibson 7/73
+ Analysis of Short-Term Grain Policy Alternatives Grain Policy Task Force 7/21/74
. A National Economy Sector Mcdel Linkage Korean Agriculture
Non-Agricultural - KASS Working Paper {# 74-7 Michael Abkin 12/31/74
4. The National Agricultural Cooperative Federation - An
Appraisal - KASS Special Report f#1
. Rural Infrastructure - KASS Special Report {2 SangGee Kim/Libby 1972
. An Analysis of New Land Development in Korea - KASS Special
Report #3 1972
7. An Analysis of Supply Response in Major Agricultural Commodities
A in Korea - Special Report #4 Ferris/Suh 1972
8. Agricultural Research & Guidance - KASS Special Report #5 Chung/Miller/Rossmiller 1972
9. Population, Migration & Agricultural Labor Supply - KASS
Special Report {6 Beegle/Carroll/Hathaway/Kim 1972
10. Organizaticn and Performance of Agricultural Marketing Systems
in Korea - KASS Special Report {7 Shaffer/Song/Suh/Shu 1972
11. Crop Production Data & Relationships - KASS Special Report #8 Kim/Kim/Wright 1972
12. User's Manual for the Korean Agricultural Simulaticen -
KASS Special Report #9 1972
13. A Macro Model of Econcomic Growth & Income Distribution - An
Application of Systems Simulation in the Korean Case -
KASS Special Report i#10 Kim 1973
14. Investment Priorities in the Korean Agricultural Sector -
Korean Agricultural Sector Study Team Study Team 1972
15. Korean Agriculirurzl Sector Analysis & Recommended Development
Strategies 1571 - 1985 Study Team 1972
16. Preliminary  ser's Guide to the Recursive Linear Programming
Resources Allocation Compo.ent of the Korean Agricultural
Sector Model de Haen 5/73
17. Developing an Analytical Capacity for Planning Agricultural
Sector Development Rossmiller 7/75



(Izble 1 Cont.) PAPERS OR ARTICLES AUTHOR DATE
18. Global Modeling of Food & Agriculture: Background to a Possitle

Approach - Staff Paper Rossmiller/Johnson/Honradty 8/75
19. Briefing Charts on the KASS Project - KASS Tssue Paper #9 Staff 5/75
20. Approaches to Modeling Off-Farm Migration — KASS Working

Paper 74-5 Slobado/Correll 12/74
21. A Proposal for Economic Evaluation of 66 Small and Medium

Scale Irrigation Projects in Korea Duvick/Ro/Kang
22, Study Proposal for Economic Evaluation & Operation and

Maintenance Plan of USAID Loaned Project Areas
23. Korean Agricultural Project - Administrative Planning Project

May 19, 1974 - Dec. 31, 1974 Rossmiller 12/31/74
24. Estimating Future Capital & Labor Needs for ADC to meet

Korea's Demand for Rice Duvick/Kim/Bae 1/75
25. Analysis of Fertilizer Policy in the ROK and Suggested Changes -

KAPP Discussion Paper #2 Mangum/Lee 2/75
26. The Importance of Reducing Price Risk as a Policy Objective -

KAPP Discussion Paper #3 Mangum/Lee 1/75
27. Improving Market Performance in Korean Agriculture - KAPr

Discussion Paper #6 Mangum/Lee 11/75
28. Analysis of Alternative Purchase Prices for Rice in the

Republic of Korea Grains Policy Task Force 9/74
29. The Korean Agricultural Statistics & Data System: Review '

and Recommendations KAPP Task Force 8120/74
30. Model Documentation; Arnual grain Price Policy Analyzer Thodey/Abkin/Gibson/Ingvaldson
31. Suggestions for an Expanded Program of Agricultural Situation .

and Outlook in Korea - KAPP Disc. Paper #8 David Culver
32. PERT Analysis - Korean Crop Breeding Project — KASS Issue

Paper #11 Martin Hanratty
33. Population and Food in Korea - Facts and Analyses Sung Hoon Kim/Dong Mim Kim

Arlie House
}. Evaluation of the Korean Agricultural Sector Simulation Model
1. Utilizing a System Model for Policy Analysis Rossmiller 3/74



(Table 1 Cont.)

PAFERS OR ARTICLES AUTHOR DATE
2. Infrastructure to Support Systems Modeling as A Continuocus &
Transferazble Process: The Computer Library for Agricultural
Systems Simulation Abkin 3/74
3. Ceneral Systems Simulation Models for Sector Analvsis Johnson 3/74
- Basic Systems Theory & Concepts Underlying Construction of the
Korean Simulation Model with Implications for Futurc Work Manetsch 3/74
5. The Gereral Systems Analysis Approach for Agricultural Sector
Analysis: Ability to Handle Various Contributing
Tecnniques de Haen 5/72
6. A Review of the KASS Simulation Model Jorgen Randers 3/14/74
7. Evaluation Report - MSU Livestock Sector Models Wilfred Candler 3/74
8. The NAERI/MSU Agricultural Sector Simulation : An Evaluation Alan M. Strout
9. Evaluation of the Demographic Component Korean Agricultural
Sector Study John E. Craig, Jr. 3/15/74
10. The Recursive Linear ?rogrammiug Resource Allocation Component
of the Korean Agricultural Sector Study: A Review
11. Evaluation of the Grain Management Program Simulation Model Richard Phillip/Paul L. Kelley
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Most of the time of the review team was devoted to counselling
with users and potential ucers. The aim of thiz counselling was to
obtain user views on the value of the work and on possible needs for
improvement.

To consider usefulness from the point of view of the Economic
Planning Board, the team met with Minister Nam, Duck Woo; Kang, Kyong
Shik, Director of Economic Planning Bureau; Lee, Huyng Koo, Chief of
First Investment Division; and others. The team also met with Kim,
Man Je, President of the Kerea Development Institute.

To ascertain MAT user needs, interviews were held with Minister
Choi, Gak Kyu; Vice Minister Choo, Sung Kyu; Assistant Vice Minister
Bae, Kyu Song; Lee, lHuae Young, Director of Food Bureau; Lee, Byung
Kee, Director of Farmland Bureau: Song, Chan Won. Chief of Livestock
Division, Livestock Bureau; Kim, Sung Ho, Chief of Land Administration
Division, Farmland Bureau; and others.

Among officials interviewed at other agencies were Kwan, Yong
Shik, President of the Agricultural Development Corporation (ADC);
Kim, Jong Bac, Chief of Agricultural Economics Section at ADC; and
Kim, In Hwan, Dircctor General of Office of Rural Development.

After formulating its major findings and recommendations, the
team had a closing mecting with officials of the Korean government
for an oral presentation of the results and eoxchange of views. The
present report records the results of the review team's efforts in final

form.
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II. THE KOREAN AGRICULTURAL SECTOR MODEL

History and Status of the Korean Agricultural Sector Model (KASM)

The Korean Agricultural Sector Model (KASM) is a major analytical
tool and integrating device of the KASS project. Work on KASM was
initiated in Fall, 1971. The preliminary version of the model (KASM 1)
was primarily an account%ng model developed to facilitate timely
completion of the secctor analysis. Completion of the initial
agricultural sector analysis project on schedule was aided by the
concurrent development and usc of KASM 1 providing guidance on data
collection priorities and {rceing analysts from the burden of hand
calculations.

KASM 1 is diagrammed iu Figure 1. The computerized parts of the
model arc shown on the boxud cuclosed in solid lines. In addition to
the commodity, sectoral, repicnal and national accounting mechanisms,
analytical components were included on farm consumption, non-farm
consumption and population and wmigration. The dotted boxes represent
"model components' which were not computerized at that time.

Following completion of the sector study in 1972, the emphasis
shifted to filling in the dotted lines of Figure 1 and moving towards
the eventual system to be embodied in KASM 3 (Figure 2). Developments
in KASM 2 accomplished to date and those remaining to be done include:

1. Internalization of consumer and producer prices in the demand-
pricc-foreign trade component. This component solves a system of
simultaneous equations for prices and consumption while maintaining a

consumption expenditure constraint. Imports/exports are residuals.
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2. Internalization of land allocation deéisions in the farm
resource allocation component, which uses a recursive linear programming (RLP)
model to allocate land, labor and capital to crop and livestock
production activities. (Dr. Lee, Jeung-Han, contract researcher at NAERI,
participated in the design of this model and currently has responsibility
for its continued development and use.)

3. Intewvnalization of yields and input application rates using
a production function model to project the consequences of public
investment in land and water development and in crop improvement
resexrch and extension. This component has been developed and is
currently running independently of KASM in a testing phase. There remains
further testing, parameterization and linkage to KASM. (Dr. Lee,
Jeung-Han developed this model for his Ph.D. dissertation research at
MSU and is responsible for its continued development and use).

4. Internalization of linkages between the agricultural and non-
agricultural sectors, including demands for and price indices of consumer
goods and agricultural inputs and non-ag' scultural labor demands. This
national economy model (NECON) is centered around a 1l6-sector input-output
model of the Koveun economy. (liwang, Hong~Do, Senior Researcher at
NAERT, participated in NECON's early development and will be responsible

for its continued development and use.)
L]

-

5. Development of a set of livestock production submodels apart
from the livestock-related activities and constraints now embodied in
the RLP model. (Ahn, Chang-Bok of NAERI will be responsible for research,

modeling and policy analysis of this subsector.)
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Accomplishments to Date Using the KASM Model

Major applications of KASM in planning and policy analysis

have been as follows.

(a)

(b)

()

In 1972, projections were made of conscquences of four
alternative sector development strategies for the main

KASS report. Also in 1972, projections were made of
consequences of alternative agricultural research
strategics for the investment ,riority study. This

study led ultimately to the Agricultural Research Loan

(AID to ROKG).

In 1973, projections were maac with the KASM model for
preliminary work on the Fourth Five Year development Plan
by MAF. The projections raised questions about consistency
in the guidelines for the Plan handed down by EPB
concerning population growth, growth rate in GNP, rural and
urban incomes and grain self-sufficicncy. A report was
prepared for MAF, and the results were given in KASS Issue
Paper 4 written by H. H. Suh, NAERI and B.S. Ryu, MAF.

In 1975, projections were made with the model for use in

the country position paper, Population and Food in Korea by

S. H. Kim of Chonnam University and D. M. Kim of NAERT,
preparcd for the FAO/1AAE/UNFPA conference in Rome in

December 1975.

The remaining applications to be noted all concern recent KASS

involvement in Korea's Fourth Tive-Year Plan,



(d)

(e)

16

John Sloboda and Kim Dong-Min made projections

for the Plan with the KASS population model of farm
and non-farm populations consistent with EPB's
projection of total population. The projections were
also designed to bc consistert with reasonable
assumptions about age-sex specific death rates,
migration rates and age-specific fertility rates.
The results were presented by Kim Dong-Min at a
meeting of MAF's high-level Policy Advisory Council.
It was lcarned later that Kim Joo-Ho {then Planning
Bureau Dircetor) compared the KASS projections with

official projections made by MAF's Statistics Bureau

and with hind calculations he did himself. He
concluded the KASS projections were the most reasonable
and foundcd on pood analysis, and decided to adopt

them as MAF's offlicial projections for the Fourth Five-
Year Plan.

The Livestock Purcau of MAF requested, through KAPP,
that the KASS model be used to assist in work on live-
stock for the Fourth Five-Year Plan. A working team
was set up consisting of Fred Mangum and Lee Nai-Soo of
KAPP, Mike Abkin of KASS, Min Byung-Ryul of NAERI's
Production Division, Song Chan-Won and Yoon Chul-Joon

of MAF's Livestock Division.

The Livestock Bureau cooperated in defining the policy

issues, evaluating the livestock data, defining the
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policy runs to be made, and analyzing the results.

The Livestock Bureau accepted the KASS consumption
projections and used them in the plan with some
modification. On the supply side, the dynamics of the
model projected turning points and cycles or declines
in the herd sizes, while, traditionally, planning
projections are monotonically increasing. Although
the Livestock Bureau did not accept the supply

results for the Five-Year Plan, interest was expressed
in using them at other times for policy analysis.
Follow up is now underway.

(f) An inter-bureau team in MAF (including Jo Il-Ho, then
of the Saemaul Division) making trade projections
requested through KAPP that KASS use KASM for a trade
analysis. A basic KASM projection of consumption,
production and imports/exports was provided and was
used by the trade projection team. Kim Dong-Min of
NAERI, Mike Abkin of KASS, Fred Mangum of KAPP designed
and presented the analysis.

(g) When the individual bureaus submitted their plans to
the central MAF Planning Bureau for overall coordination
of agricultural plans for the Fourth Five~Ycar P’lan,
the working committee charged with coordinating requested
that the KASS model be used to make consumption
projections of all commodities, particularly examining

food grain self-sufficiency. Hwang long-Do, Senior



18
researcher in NAERI's Sector Analysis Division,
was on that committee and worked with Mike Abkin in
making and interpreting the projections. Food
Bureau consumption projections were used as policy
targets, and a series of KASM runs were made to
examine the efficacy c¢f alternative price policies
in achieving those targets. The main objectives
were to substitute expected surpluses of rice and
barley for wheat (to reduce import requirements) and to
increase farm income. The results, compared to the
policy projections, have appeared in draft plan
documents.

(W) David Culver and Richard Duvick of KAPP and Mike Abkin
of KASS were asked by Director-General Hahm to review
and comment on the final draft of MAF's plan for
agriculture in the Fourth Five-Year Plan before its
presentation to the Minister. Lee, Dong-Bai (chief of
the Overall Planning Division) presented the whole
plan, with the assistance of Hwang, Hong-Do of NAERI
over a 3-day period. Conclusions and recommendations

were written up and submitted to Mr. Hahm.

Members of the KASS and KAPP teams expressed the opinions that
the above experlences in applying KASM have reaffirmed that model
development, model use and institutionalization go hand in hand. 1In the

process of using the model, model development progressed in the form of
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improved dakta and structure and in the case of livestock, guidance for
further modeling work. Institutionalization was also furthered in that
Koreans at NAERY and in MAF became more familiar with the model, its
structure and data requirements, and how to use and improve it; and,
through the use of it, credibility in the model and the approach was

enhanced.

Non-Model Accomplishments

A good deal of the MSU team work has not been directly tied to
model output. Much of the analysis used the models but went beyond the
model output in using a varictv of information and data sources and in
synthesizing such information. Examples of results at least partially

attributable to such work include:

1. Major changes in the administrative structure of collecting
and reporting apricultural statistics.

2. Negotiation of .in A1D loan for completion of 66 small scale
irrigation projccuts.

3. Negotiation of the KAPP grant from AID to MAF
4. Contributed to decision to seek short season wheat variety,

5. General upgrading of stature, credibility, and professionalism
of NAERI,

6. Increased appreciation bv decision makers of usefulness of
analytical input to the decision process.

Recommendations

The accomplishments to date demonstrate that the KASM model can

be applied usefully. The software documentation nceded for transfer of the
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models to other personncl is provided for in the intensive period
provided for this task during April, May and June of this year. The
nceds for personnel i~ Korea to carry on the use of KASM, after
termination of the MSU KASS and KAPP projects, is dealt with in
considering overall personnel needs elsewhere in this report.

Our recommendations for KASM are concerned with how to more
fully enhance the degree of use of the KASM model, as a whole and in

parts.

Recommendation 1

To broaden the application of KASM to policy and analysis
questions, the capability, and the likelihood of use, of each
individual submodels of KASM should be strengthened, through

(a) Assigning responsibility for each of the submodels
to specific individuals in NAERI, each individual
to be charged with having knowledge of the subject
matter, operation, capacities and limitations of the
submodel assigned to him, and additionally to be
charged with secking out and working with subject
matter specialists inside and outside NAERI on policy
and snalysis questions for which the submodel is
useful.

(b) For cach of the submodels, identifying units and
individuals with subject matter spocialities within
MAF, other ministries and elsewhere (e.g. KDI) to
vhich the submodel can contribute.

(c) Providing for an instruction from high levels within
the Korean Government that the individuals in NAERI
responsible for submodels and the potential wscrs
outside NAERI be mandated to work cooperativelv in
the application of the submodels to policy aud analysis
questions.

Regarding the foregoing recommendation, Table 2 shows the major
submodels which make up KASM and the user units in MAF to whose subject

matter cach submodel is applicable. This table indicaces the type of
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Table 2 (Cont.)

| Model Responsibis User
Sutrodel Besearcher/Anzlyst Agencies
Sescurce Allocation Lee Jounc-tian AR
Submoced Fim Sang-Gee Produciion Bursau
Farmland Burezu
Office of Rural Developrment
NEERT
! A0

~Demend Lee Jeung-Han MAF

1ield/Input
Submodel Kim Yong-Shik Production Bureau
Flanning Bursau
Office of Rural Development
TAERT

ADC

&opulation Submodel i Long-ilin MAF
Planning Bureau

Food Bureau
NAERL

¥PB

KDL

KIFP

Blue lHcuse

[

liaticnal Economy ¥hang Hong-Do v/
Submodel Park Sung-dJoo Planning Bureau

Kim Yong -Shik Erg
KDI
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linkages which should be considered in carvying out the foregoing
recommendat ion,  The table was prepared by Mr. Kim, Dong Min and
Dr. Abkin in responsc to the recommendation.

There are additional needs to provide for communication and

further refinement of KASM after KASS and KAPP phase out. These

needs are cxpresced in the two following recommendations.

Recommendation 2

After the American counterparts ol KASS/KAPP rhase out from
Korca, there is a need to hold regularly seminars and/or
workshops cn modeling activitics between Korean Institutions
and MSU or other 'U.S. institutions, and among Asians. These
cross-communications must be aimed to dugment the utilization
capabilitics of the models,  There is also 4 need to establish
formal channels to exchange research publications in this
regard.

Recommnendation 3

Under the wabrelia of the sector macro-models, there is

a need to rescarch additional micro economic behavior at

the farm, marketing system, and consumer levels. In order to
make effcctive use of the kinds of models developed under

the KASS propram micro studics should be conducted to answer
specific micro questions, and these should be linked to the
finc-tuning process of the sector models.

The remaining recommendations for KASM concern specific

opportunitics to apply the model. The Livestock Bureau is interestod in

further development of the livestock sub-sector mwodel and desires
P ~ model anc esires to

cooperate with NAERL staff in this development.



24

Recommendation 4

The KASS/KAPP Review Team recommends that NAERI provide

appropriate and sufficient staff to work with the Livestock

Bureau staff in further refinements and extensions of the

analysis of livestock development in Korea.

A request was made by EPB for runs of KASM to consider the
effects of alternative apricultural investment programs. As the results
arc nceded for closely timed decisions on Fourth Five-Year Plan targets,
we assume the request is being met promptly and with full cooperation

and communication.

Recommendation 5

The work on agricultural investment programs-requested by
EPB should be completed as soon as possible and in a manner
conducive to further cooperation. The sam2 rccommendation
applies to future requests of this kind widening the
application of KASM and other analytical capabilities.
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ITI. LAND AND WATER DEVELOPMENT

History and Status of KASS/KAPP Land and Water Activities

A member of the KAPP team, Richard Duvick, has subject
matter responsibility in land and water, working closely with the
Agricultural Develorment Corporation (ADC). While drawing on KASM
results, this activity is sufficiently distinct and important to
warrant separate consideration.

The role of resource development has been recognized in KASS
reports {rom the outset. The earliest sector study (Rossmiller, G.E.,

et al., Korcan Agricultural Sector Analvsis and Environmenval Development

Stratepies, 1971-1986, 1972) described the nature of the resource base

and develepment programs.  The early investment studv (Ferrvis, John N.,

et al., Investment Prioritics in the Korean Apricuitural Sector, 1972)

reported relatively high priorvities for resource development -- of eight
possible areas of activity, irrigation ranked third, drainage ranked
fourth, and upland development last-- as well as initial studies in each
of the above development arca. Table 3 gives selected background
stat‘stics pertaining to land and water including levels of investment.
Rather substantial development expenditures are noted since 1969, both
in absolute amounts and as a proportion of total MAF expenditures.

Our interviews with Korean officials and staff revealed consider-
able appreciation for KASS/KAPP activity. Their comments are summarized
at the beginning of the next section. In general, recent KAPP effort is

most oulstanding in their minds, although it is apparent that the use of



26

Table 3. Land and Water Developnent Activities, Expenditures
and MAK's Total Project Exponditures,

Activities Total L & WD_ Total MAF
Year Irripation CGonsoli- Slopeland Lxpenai~ Invesument A/B
dation {eclamation  tures & loans
...... eeves 1,000 hectares «.o.. (&) (3)
crreas . million won ....
1965 20 18 37 4,958 18,023 0.275
1966 28 19 ' 22 7,721 30,579 0.252
1967 15 23 17 8,711 36,769 0.236
1968 2 16 13 G,268 51,992 0.178
1466 202 14 8 24,266 80, Th4 0.301
1970 70 15 3 18,993 86,597 0.21¢
1971 14 27 1 19,542 113,799 0.17z
1972 7 2l 1 25,606 120,441 0.212
1973 11 22 1 34,853 126,827 0.268
1974 15 20 5 L1,L9L 170,546 0.243

Source t:1) Yearbook of Land and water Develoument Statistics, 1475; MAF & ALC
2) Investment and Loan Planring for Agriculture and i'isheries; 1475; wbF
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KASM, or selected submodels, has future usefulness particularly to the
policy agency, the Farmland Burcau under the Assistant Minister for Land
and Agricultural Production. Demand, population, yields/inputs and farm
resource allocution sub-wodels have potential for essessing physical
resource requirements. Techuical capability to provide future service
nust be assured if their potential is to be realized.

Our interviews with representatives of the Agricultural
Development Corporation at Anyang revealed important dimensions of the
KAPT program, including assistance in determining long-term goals,
demonstration of policy analysis approaches, and in-house training of
couaterpart and collaborative econonists. We found in the ADC expressions
of interest in pursuing new methodologies for project feasibility studies
and emerging interest in assessing rural development impacts in project
areas, rather than solely pre-project eccnomic feasibility aspects. If
the Agricultural Development Department's Agri-Economics Section pursues
this course of expanded analysis above current feasibility study efforts,
it seems that additional staffing is required. The present staff numbers
only 12 in total with 5 or 6 economists, 3 of whom have M.S. degrees.

The units could also benefit from price analysis and farm management studies.

Accomplishments to Date

The following are representative comments focused on land and
water relating to KASS/KAPP efforts and elicited from our intervicews:

- The Planning Committee for the Increase or Food Production,

formed in 972 with representatives from varicus government

agencies, utilized KASS demand projections for food grains in
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designing the food self-sufficiency program as well as
relevant policy directions for land and water development
projects.

- KASS recommendation was also utilized to put more
emphasis on increasing wheat productivity by the reclama-
tion of slopeland.

- KAPP's poly-period L.P. model provided major guidelines
for ADC to design long-term land and water development
projects through the year of 2000. Utilizing the KAPP's
model results, ADC was able to determine the internal
priority ranking of irrigation, drainage, reclamation, and
consolidation projects. ADC was also assisted by KAPP

to submit budget proposals for various long-term projects

under alternative investment programs,

Reports include the identification of the research procedure to
be used to yield an ex post evaluation of 66 small and medium scale

irrigation projects (Duvick, Richard D., et al., A Proposal for Economic

Evaluation of 66 Small and Medium Scale Irrigation Projects in Korea, 1975).

This could prove to be an important contribution in project analysis, for
ex post evaluations are needed for projects in virtually all countries.
A timely report using a poly-period programming model (Duvick, Richard D.,

et al., Estimating Future Capital and Labor Needs of ADC to Meet Korea's

Demand for Rice, 1975) responded to the need for assessing development

alternatives in a framework of capital expenditure minimization. Another

study (Duvick, Richard D., Analysis of Long Term Impacts of Land and Water

Self-Sufficiency of Food Grains, Korea, 1976 - 2000, 1975) 1linked poly-period




29

programming with selected KASM sub-sector models to assess impacts on
grain self-sufficiency via land and water development alternatives under
alternative levels of investment. The study, requesced for the Fourth
Five-Year Plan, clearly depicts outcomes of policy alternatives., Still
another paper examined the possible policy of extensive slopeland deve lop-

ment (Duvick, Richard D., Korea's Plan to Develop 300,000 Hectares of

Slopeland, 1975). It suggests that rapid slopeland development might be
ill-advised.

These reports were mentioned by several people interviewed during
the review, They have obviously proven useful as inputs to relevant policy-
makers and staff. In addition, less formal activities have been pursued,
the sum of which leads us to strongly recommend the need for policy
analytical capabilities in laud and water resources after MSU leaves Korea
at completion of the KASS/KAPP activity.

We have not here attcupted to review the research output in
more detail, being more concerncd with utilization. However, we note
imaginative use of KASS/KAPP data and quantitative approaches, observe
that a U.S.-trained Korean -- J. 0. Lee —— has two NAERI publications, and
that a U.S. student -- M, llanratty -- is involved in dissertation research
ckamining alternative land use policies. TFurther economic and policy

analysis should be encouraged.

Recommendations

The land and water developmert area is only one of many areas of
application of KASM. The following three recommendations consider this

arca to illustrate more specifically possible uses of KASM in other areas.



Recommendation 6

B

We are particularly impressed with the usefulness

of recent activity carried out under KAPP with
respect to land and water development. The next
year will reveal the permanency of that contribution
to policy analysis. We feel that policy analysis
capability in the area of land and water development,
and surely other areas as well, is an important

need to be developed after the KAPP phase-out.

Recommendation 7

File land and water development issues are not
likely to require extensive use of the entire KASM
development, policy analysis tools are lilely

to include submodel and other quantitative
techniques, as nceded. Our concerr is that. sub-
model capability be carried forward into the future.

Recommendation 8

The need may exist for additional professional
analytical staff in ADC to assess individual project
feasibility and rural development studies if the
planned increased scope of this activity becomes

a reality.
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IV. GRAIN POLICY

History and Status of the Grain Management Program Model (GMP)

Early Development, Korean grain policies were recognized as

important in the initial design of the KASS program. Development of the
forerunners of the present GMP model began in 1972 as an integrated part
of the overall Korean Agricultural Sector Model (KASM). Soon afterward,
differences in purpose, time dimensions, capabiltiy together with

dangers of over-complexity indicated that a Grain Management Program
Model (GMP) should be developed as a separate and independent system from
KASM. At the time of the formal evaluation of the KASS models in
January, 1973, some components of the GMP model were fairly well developed
while others were not. The present model is improved over the version
reviewed in 1973 and reflects most of the suggestions of the evaluation
team,

Annual Crain Price Policy Analyses. The Annual Grain Price

Policy Analyses Model (AGPPA) projects the consequences of a set of
Government purchase and release prices by applying various change
paramete:s to a set of initial conditions and then account, for the
conscquences of the resulting changes. The central component of the
model i1s a system of demand aquations that project the per capita demand
for the three most important food grains -- rice, barley and wheat --
separately for the farm and non-farm populations given the set of
Government purchase and release prices that are pre-specified. The model
is structured to project cne period ahcad from a base period, which 1is

generally a best estimate of the current situation; this period can be of
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any length, such as one season or one year, but it must be the same length
«s the base period (Thodey, Abkin, Gibson and Ingvalcsou, Model

Documentation: Annual Grain Price Policy Analyses, 1975). The model

uses three specified policy variables to solve for three solution variables.
As used in Korea, proposed price levels are specified and the model is

used to predict the corresponding demand quantities. This information

for alternative proposed price levels is used as information to support
annual divisions on the support price levels for rice and for barley.

The model has been revised somewhat by the KASS consultant
each of the four times since 1974 it has been used. The current version
is fully operational, and documented in the report cited above. The
model is operated as a self countained unit. The same model is used as
the "front-end" component of the complete Korean Grain Management System
Model (GMP).

It should be relatively casy for Korean analysts and policy
makers to develop the needed experience for the annual Grain Price Policy
Analyses. It is anticipated that additional modifications may be needed
in the model to support future Government decisions on price support and
consumer price levels. With the decision to retain a MSU systems
scientist in Koreca through Tecember of 1977, consulting support will be

available to aid in these tasks.

Complete GMP Model. The complete simulation model of the Korean

Grain Management Program Model (GMP) is a dynamic simulation model with
five major components, (1) farm subsector, (2) Gove:rnment subsector,

(3) private market subscctor, (4) urban household si.bsector, and (5) price
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and transaction linkage mechanism. These components are fully

interphased and are not designed to operate separately as independent
models. The total GMP model is completely independent of the Korean
Agricultural Scctor Model (KASM) and the components (Gibson, Kim and

Thodey, Simulation Model of the Korean Grain Management System:

Demonstration Results, 1976). The model determines solutions by periods

of less than two days (1/2000f a year) sequentially over the specified
planning period. It is believed by the developers to be reliable for
total planning periods of perhaps three years.

At this writing (March 1976), the GMP model is developed and
operational in the sense that complete demonstration runs have been made
and the results printed and plotted. The model was partially documented
in KASS Issue Paper 13 and previous KASS publications. Complete documenta-
tion is scheduled to be completed at Michigan State University within
the next few months.

To the Mnowledge of the review team, no dynamic simulation model
of the type and complexity of the GMP model is being used to support
grain policies in other countries. The GMP is a first, and because it is,
it deserves carcful and complete review by the Korean Government for
possible direct applicability and utilization prior to any decision on
whether and how it will be installed to support Korean grain policies.

The kinds of grain policy and management questions it is designed to

address (buying and selling prices of government grain, release quantities
and patterns, imports, storage stock levels and deployment) are important
issues in Korea. The potential benefits appcar to be large, but the costs
of developing staff and supporting activities to utilize the model may be

substantial also.
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Accomplishments to Date

Utilization of the Annual Crain Price Policy Analyzer. The

present verison of the annual grain price policy analyzer model and
predccessor versions of this model have been used to predict the
conscquences of proposed specific given price policy decisions to assist
government officials in finalizing these decisions. The first
application was made for the last quarter of the 1974 rice year when

rice stocks appeared insufficient to last until the 1975 rice year stocks
became available. A task force consisting of planning officials from the
Ministry of Agriculture and Forestry and the Economic Planning Board

plus researchers from MAF and NAERI together with KASS/KAPP consultants
worked together in formulating the specific questions for the model,
obtaining the output of the model and interpreting the results. The
findings were forwarded to policymakers who reportedly used them together
with {indings from independent analyses by the Korean Development Institute
and from other research in formulating the price policy which was
implemented at that time.

Under a similar task force organization analyses were made with
the model. to support (1) the rice purchase price decision for rice year
1975, (2) the barley purchase price decision in June 1975 and (3) the rice
purchase price decision for rice year 1976. In each of these utilizations
of the AGPPA model, the modifications in the model, the formulation of the
input and the operation of the model to obtain the output were made by

KASS/KAPP consultants.
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Utilization of the Complete GMP Model. To date there has

been no direct application of the complete GMP model to support grain
management policy decisions in Korea. This fact reflects the present
status of the model development. The GMP model has just now reached

the final development and testing stage. The stage has not been rr.ached

so that the complete model could have been utilized.

Considerations Affccting Future Utilization to Support Grain Price Policies

Review by MAF. At the time of the KASS/KAPP review team

intervicws, the GMP model was under active review by the Ministry of
Agriculture and Forestry to determine its potential for application to
support grain policy decision waking. Top Ministry officials have
expressed interest in the model and its potential, and have stated their
intention of participating personally in the review. The hope is to come
to a decision regarding use of the model in time to reflect it in the final
planning and budgeting for the Fourth Five-Year Plan. Such timing also
will take advantage of any needed additional consultation with the KASS
advisors before their forthcoming return to the United States.

Requirements and Potential Benefits of the GMP Model. Both the

potential benefits and the probable costs to the Korean government of
installing and utilizing the GMP model arec relatively high., 1t 4s
impossible to quantify the potential annual benefits precisely, but some
indication is apparent from a test run made with the model for the period

1974 through 1976 (Gibson, Kim and Thodey, Simulation Model of the Korecan

Grain Manapgement System: Demonstration Results, 1976). The trial solution
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indicates average annual potential savings of some 80 billion won
(about U.S. $160 million). The computed savings arise from (1) reduced
storage, handlirg and marketing costs, (2) reduced costs of imported food
grains and (3) increased revenue through delayed sales of government
grain at increased prices. It is probable that the full computed savings
indicated by the trial run would never be realized, because factors other
than cost savings must be considered in decisions regarding grain price
policies and grain management. A fair guess 1s that actual achievable
benefits might be somathing like 25 percent of those indicated by the trial
solution. Even this would be 20 billion won (U.S. $40 million) per year.
The probable :osts to the Korean government associated with
such benefits could be estimited with relative accuracy, once a specific
time-phascd plan were worked oul. The major costs would be in the
development of highly qualificd sraff people (and/or the opportunity cust
of transferring them from other assignments) which would be required
to make effective use of a model of this complexity. The related costs
for computer sarvices, supporting micro analysis and generation of
input data, while substantial, will be less than the cost of developing
the required critical mass of human skills.

Need for Time-Phased Priorities. A time-phased plan of

implementation should be developed alonp with accompanying PERT charts to
insure maximum benefits and to avoid an extended development period before
significant utilization is achieved.

It seems probable that a first step would be to install and
begin to utilize the annual Grain Price Policy Analyzer. A next step might

be to install a limited version of the GMP model which would be capable

.
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of addressing the higher priority grain policy and issues. Through
time the model could be expended toward its full capability, with

application Lo a broader range of policy issues step by step as the
capability is developed,

Location of the Model. Unlike many of the other models in the

KASS system, the GMP model is designed to address short and intermediate
term issues. 1t may require input data which are classified within the
actios agency. Alternatives may be analyzed which, after the results are
scen, may be discarded.

Decausc of the short turn around and the need for day to day
use by thosc making policy decisions, the question arises as to where the
model should be located and who should operate it. One possibility is
that the model and its use to predict the consequences of alternative
policy decisions and actions would be lodged within the appropriate action
agency of MAF. Other possibilities include persons on detail from NAERI
to the action agency or vice versa, or as yet another alternative to a
permanent joint task f{orce.

Analytical Staff Requirements. The requirements for qualified

analytical staff people in order to make use of the GMP model will include
1. A scnior agricultural cconomist with a number of years of
cxperience in system analysis of grain problems. Such a
person could be a part-time professional consultant employed
by the MOF.
2. A full time grain management economist who is well trained
(preferably a Ph.D.) in formal analysis with relatively

complex models.
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3. A well-qualified full-time systems scientist.
4, A competent and experienced computer programmer.,

5. Qualified assistants for the above staff.

During the early stages of implementation, the required staff
might be deployed on a part time or temporary basis. This is true
particularly during the period when only the AGPPA model is being used.
The full staff component can be developed as the capacity and
utilization of the CMP model is increased through time.

Consulting Support. It seems clear that even with an

effective stalf development program, consultative support will be
required, at least over the remaining period of KAPP specialists from
Michigan State University in Korea. The system scientist now committed
to the program will be essential. In addition, those directly
responsible for development of the GMP model will need to be available
on a short-term basis at the critical points in time when the model is
being installed. Likewise, the consulting services of agricultural
cconomists and others under the KAPI' program will need to be made
available to the Korean staff with the installation and utilization of
the GMP model.

Grain Management Questions the Present GMP Model Does Not Address.

The grain policy and grain management decision makers in Korea should
understand that the GMP model is not designed to answer all questions for
which they may desire computerized analytical support. In particular,

it 1s not designed to solve for minimum shipping patterns, warchouse

utilization patterns by specific location and related questions. There
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apparently is interest in such models within MAF. Once the time-phased
priorities are established, modeis which will do these things efficiently
could be added to the analytical capacity within the action agency. They
could be operated parallel to the CMP model, utilizing much of the same
input data. Additional support from the KASS tcam may be nceded if
decisions are made to add models beyond that of the existing GMP model.
Tre foregoing discussion brings out the complexities involved
in developing the GMP model and attaining successful use for policy
purposes. It is beyond the limits of effort of the review team to make
recommendat fous on the specifics of how implementation should proceed.
The current MAF review is a needed beginning of serious consideration
of the issucs. Ar the same time, it is apparent that further sustained
effort will be required. The review team recommendation is that active

steps be taken to bring about the needed continued effort.

Recommendation

Recommendation 9

A group should be established with representation
from NAERI ard action agencies to meet

regularly (at least monthly) to direct further
model acvelopment, trial use and planning for
permanent lodging of the CMP, including
consideration of possible organizational

changes that may be called for. The uroup
should not be disbanded until tasks are
completed.
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V. AGRICULTURAL STATISTICS AND OUTLOOK

While statistics and outlook are not a direct concern of KASS
modelling, the data requirements and the various KASS analyses, particularl
those of a shorter term nature, make the KASS/KAPP effort closely related
to these areas. Inasmuch as there is a potential contribution of KASS/
KAPP activities to statistics and outlook, the review team considered how
to ensurc a productive statistics and outlook environment within which

these contributions can be made.

Backpround and Status of Agpricultural Statistics Program

The Korean agricultural data sys*tem consists of the Bureau of
Statistics, MAF; other bureaus and organizational units in MAF; and a
number of other agencies, including NACF, Economic Planning Board, and
Bank of Korea.

Much of the statistics collected by operating bureaus of MAF
are of broad interest to other agencies and the nation in general.

Often data collected by operating bureaus comes through administrative
channels. At one time ficld statisticians of the Statistics Bureau came
under operating burcaus of MAF.

Many significant improvements have been made in recent years in
the data collention and processing system of the Bureau of Statistics.

A complete new system of independent regional statistical offices were
set up in 9 provinces and in each of 139 countias. These came under
control of the Ministry of Agriculture and Fislieries and under the

supervision of the Iureau of Statistics. New sample surveys have been
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recently designed to improve data for crop area, yield and

production; livestock numbers and production and some other basic
agricultural statistics. The Bureau also has been recently reorganized
(Figure 3).

Another development that may help to improve the government
data collection system is the recent appointment of a new coordinator for
overall government statistics. This statistical standords funetion is
in the Bureau of Statistics, Economic Planning Board. Interviews with
the new EPB Statistical Ccunsellor indicated he plans to move to a more
effertive coordination of Government data collection systems as well as
inprove standards for data colle:tion accuracy and relevancy of

government statistics.

Backpround and Sratus of Agricultural Outlook

Initial planning and discussion of an outlook program began in
1962 in the Ministry of Agriculture and Fisheries. The program never
fully materialized in MAF. Instead, the outlook program was transferred
to the National Agricultural Cooperative Federation (NACF). NACF
apparently felt » - ... g-vgram would help in the administration of
NACI and assist cooperative managers and coop members. The outlook
program was transferred to NACF in 1965, and during 1965 and 1966 work was
initiated on data collection and training of the outlook staff. The
scope and methods of outlook work and statistical analysis work were given
added impetus in 1967 and 1968 with the help of a U.S. consultant and
with passage of the Fundamental Law for Agriculture, which obligated the

Government to carry out an agricultural outlook program. Several staff
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The Bureau of Agriculture Statistics

MAF
Crop Statistics Div. Economic Statistics Div.
Basic agricultural statistics 1) Farm houschold ceconcmy survey
livestock statistics 2) Production cost survey cf

agricultural products

Crop arca & production survey

3) Food grain consumption survey

Horticulture and other special
crop statistics

Agricultural census

Provincial Cffice of
Agricultural Statistics (9)

Gun Branch Offices (139)

The farm household econcmy survey The food grain consumption
districts (160) survey districts
(Samplec) - 2,517 faun-households (Sample) - 1,206 in 60 urban area
2,517 in rural area

Figure 3. Organization Structure of the Statistics Bureau, MAF
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meinbers were sent to U.S. universities for training. The NACf outlook
leadership has indicated its recognition of the broad scope fo an outlook
program ~- economic analysis and information for decision making.
Considerable progress has beea made in developing a staff and an economic

situation and outlook capabilicty in the NACF.

Recommendations

The MAF statistics program has rather broad coverage, and
apparently sampling techniques on a sound bhasis. The review team feels that
in  the program consideration is needed of organizational relationship
to other burcaus and of internal operating procedures. after a brief
review, the team suggests the tollowing issues as deserving of the

attention of the leadership of MAF,

Recommendation 10

Timely and regularv release of basic statistics

on _agriculture. in order to monitor developments
and influence decision making in agriculture,
relevant statistivs must he timely and regularly
available, at least to the minister and leader-—
ship of MAF. The team feels this area warrants
attention of MAF leadership to consider possible
institutional changes as well as staff, available
computer facilities or bureau operations to
facilitate timely regular release of basic
agricultural statistics.

Recommendation 11

Accuracy, data coverage and coordination.
Accuracy is of course most important; a very
high degree of accuracy becomes very costly.
Even though sample design is excellent, it

is important to carefully cxamine the training
and performance of enumerators and the systems
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field editing of surveys, and burcau methods of
review and processing of data to assure greater
accuracy.

Data coverage may be excessive in some areas

while gaps in coverage may exist. This problem
requires a close working relationship among the
Statistics Bureau and the users as well as a
frequent hard review of data coverage. For
example, there is considerable detain on diseases
of horses and dogs; yet data are quite inadequate
on stocks and utilization data for major
commodities and on coverage for fruits, vegetables
and livestock.

Coordination among agencies on statistical
standards and data coverage is nceded to assure
that data collected by different agencies

can be related to and combined with other sources
into overall data for the nation. The MAF rural
ceconomic household survey and the EPB urban
household survey mipht be cited as csamples where
closer coordination would be worthwhile. Eifective
coordination and development cof overall standards
for statistics collection is needed for accuracy,
data coverage and the timely release of information
with cost efficiency.

The review team suggests the following obscrvations as general
guides to development of a combined Economic and Statistical Analysis
Organization and Agricultural Outlook Service, regard:ess of the

institutional setting for such a unit.

Recommendation 12

The primary function of a statistics and outlook
unit is to provide the Minister and his top
administrative staff with a steady flow of
cconomic analysis, relevant statistics and other
information for decision making:

(a) What is happening in the supply, use and price
of major foods; in farming and income to farmers; in
supply, use and prices of wajor farm inputs
(fertilizer and chemicals, machinery and cquipment,
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credit, labor, cte.); and in foreign market
developments aficcting Korean agriculture.

(b) What arce the major ferces influencing
changes in agriculture -- an c¢planation

of major supply and demand forces as well as
program cpevations affecting developments in
agriculture.

(¢) What iz shead in agriculture -- the outlook—-,
including cxpected developments based on available
current statiszics, cconeomic and scatistical
analysis and forecasts of likely developments.

Recommendation 13

An cconomic analysis and information unit should
relate to the MAT organizatlion in such a way that
the unit has ready access to available

statistics, prosram developments and plans especially
of the Statistics Bureau, Food Bureau, Grain

Market ing Hurcau, long--run Planning activities,
National Arricultural Cooperative Federation,

Office oif fwral Development, including the Rural
Guidance Service, and the Agricultural Development
Corporation,

The analytical unit should have direct linkages to
the leadership of MAF that facilitate a steady {low
of ccenomic analysis and information for decision
making. Basic statistics and economic analyses and
must be objective and timely in order to be helpful
in policy development, program cvaluation and other
MAF decision making.

Recommendation 14

An economic and statistical analysis unit must have a
staff well trained in cconomic theoryv and statistical
analysis. The staff needs ready access to modern
computer facilities; they must have the capacityv and
depth to carry out current analyvtical work as well as
conduct rescarch necessary to develop and maintain
analytical tools ranging from the most simple
techniques to complex commedity and agricultural sector
models; the analytical toels should be capable of
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contributing to day-to-day program operatiou.

of MAF, anrual markct developments, special analyses,
and longer-run analyses useful in planning and
resource allocation; and the staff{ should have

or quickly acquire a first-hand knowledge of
agriculture and how agriculture interfaces with the
general cconomy and world economic developments.

Recommendation 15

General procedures and methods of initiating an
outlook capability cculd include a number of steps.

(a) Initially the outlook analysis unit could bring
together the analytical work in KASS-KASM and the
Grains Management model, some of which can be adapted
to appraisals of the shorter-run -- from 2 or 3 months
up to 2 or 5 years. The demand analysis work, including
elasticities (price, income, and cross commodity)

for major commodities should be divectly applicable

to commodity outlook analysis and forccasts. The
recursive linear programmwing model can provide insights,
with carcefully chosen restraints, into probable annual
changes in production.

(b) The Grains Management model might be adapted to
provide insights into likely shorter-run variations in
the important grain markets.

(¢) Work should be initiated to assemble the range of
commodity data available on production (including area
and yield); stocks; imports; on-farm use for food and
feed; wurban food and industrial uses; prices at farm,
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(e) As staff experience and analytical capability
builds up, the analveical tools can be improved and
made more realistic.  bventually, related commodity
scectors can boe combined into forecastine tools for
the agricnltural sector and its relationship with the
general cconomv and world markets,

Recommendation 16

The flow of cconomic analvses and information for
decision making initially may often be primarily

for internal use within the CGovernuent. However,

it will pemrerally increase overall economic

efficiency It relevant statistics, ecconomic interpre-
tations and procpective developrents ave made
available to tarmers, other business men and

consumers as o opuide in production planning and use

in adjustoent to changing market conditions. As
publicaticn bevowmes feasible, Uhe reporting of
relevant statictics and analyses might be in a monthly
bulletin or in . number of short repores for major
groups of ccomadities or on special andty
longer-ren appraicgls direeved to special interests
of farmers and 1. proups ag well as other business
men and consumers,

< OY

Recominendation 17

In view or guestion: of accuracy, detail of forecasts,
and the naturc of sensitice price forecasts and
projectiovng, noither the cconomic analyst nor analysts
from any othoer disciplione can roresce the future with

a precice accuracy.  Peonomic danalysis can provide the
decision maker with relevant statistics and interpreta-
tions of current developaents, which are usually the
major bases {or decision makinge., Feonowmic analysis can
give the decision maker insights about important
inter~relationshice and wajor underlying forces at work
from which plausible alternatives for the future can

be examinced. To czpect highly accurate quantitative
forecasts of the future is to expect the superhuman,
One may insist that the cconomic analyst be specific
about important forccasts, but there is a band of
uncertainty about any appraisal of the future. Precise
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forccasts of prices or precise projections

for some future date way be less helpful to the
decision maker than a correct evaluation of the
foarces at work and perhaps qualitative evaluations
of expected trends and developments.

A correct appraisal of the future (incruding price
forecasts) bascd on current conditions and prospects
may be made incorrect by action of the

administrator or private decision makers designed to
modify what might be considered wndesirable develop-
ments. For example, a program administrator may
release more or less grain to the market, modify
support prices or subsidies, change the tax structure
or take other actions to counter prospects of what

he considers undesirable probable economic develop-
ments. Private decision makers also may change plans
as a result of the forecast and thus help to create
conditions that will make the forecast incorrect.

At the same time, the forecast served the purpose {or
which it was made -- it provided appraisals to guide
public and private decision making. Natural
calamitics -- poor growing conditions, floods, discase,
and perhaps other "acts of God" -- may intercede in the
course of events to wmake an economic analysis and
forecast very wrong.

The review team feels that appreciation of the use and
limitations of economic analvses, forecasts and longer-
run projections will make for better docision making

as well as for more effective use and reporting of
statistical and cconomic analyses to support decision
making in agriculture.
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VI. INSTITUTIONALIZATION

Meaning of the Term

The term institutionalization expresses the key question in

this review.

It refers to the extent to which an analytical and planning

capability has been created in MAF, and the expectation that this

capability will continue, improve, exp-nd and be utilized after the

departure of the KASS/iAPP team. For an economic analysis capability

to be effectively institutionalized, the following conditions appear

to be essential:

A.

Organization - a formal orgauizational structure that places
the economic and policy analysis unit in an effective
working relationship with policy makers and with sub sector
and commodity bureaus in MAF.

Environment - recognition by policy makers of the role
economic analysis can play in policy determination and
credibility of the capacity of the unit to generate timely
and relevant infermation.

Staff - suff{icient number of adequately trained personnel to
do the necessary tasks of model development, application,
interpretation, and transfer of information to policy makers.
Support and Services - salaries and werking conditions adequat
to attract and retain qualified staff; access to computers,

data and other supporting services.
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A great part of the team's efforts was devoted to considering
how to cnsure that thesc conditions will be met. The {indings and
recommendations of the team on these matters are presented in this part

of the report.

Organization and Environment

Organizational and environmental requirements are intertwined.
A basic problem is posed by an organizational set-up that has tended to
separate the analytical capability heing developed at NAERI from the
policy and decision makers in MAF that might have utilized it more fully.
Another important set of linkages that appears to need strengthening is
links by NAERI to basic data and other technical information available
in the various burcaus of HAV,

To obtain improved linkapes between the economic analysis
capability (NAERI) and policy makers (MAF) and necessary technical informa

tion, a number of actions should hc considered by MAF.

1. A program ‘or orientation of senior MAF staff on the
capabilities and limitations of the models and other analytical
capability being devcloped with KASS/KAPP assistance. This would appear
to be highly productive regardless of other actions that might be taken.

2. A more formalized set of linkages between NAERI and the
various Bureaus and Offices of MAF that would assure access to technical
and statistical information in MAF by NAERI and access to useful analyses
by MAF policy makers.

3. A reorganization of MAF that wouid transfer NAERI to MAF as

a Burcau for Economics Analysis and Planning. Such a reorganization might
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include this new Lireau with the Statistics Bureau under an Assistant
Vice Minister for Planning and Analysis or create a new Bureau of Economic
Analysis and Planning within the existing structure of MAF.

The primary advantage of this arrangement is the improved
linkages that would result. There would be a number of organizational
complexities that would have to be addressed by MAF and other elements
of the ROKG. In addition, the need to maintain the unit's longer-term
research capability while at the same time responding to policy makers'
short term requirements in a timely basis will require careful considera-
tion by MAF.

It is considered essential by many in the Korean agricultural
economics research community that the organizational integrity of an
agricultural economics research institurion he maintained. Having the
necessary critical mass of scholars to do effective research located in one
institution will also help to assure a technical and institutional
environment conducive to research.

The challenge is to maintain an environment conducive to effective
and useful research unit, wherever located, competitive with private
industry and the universitite so that traincd and capable staff are
retained in the unit over long enough periods for them to gain the
necessary experience and for continuity in ;onducting effective and useful
research.

The first recommendation to be made on organization and
environment pertains to NAERI. NAERI is central in the institutionaliza-
tion question, since the KASS work has been carried out there. The
following considerations bearing on NAFRT support the recommendation to be

made,



52

BRIEF HISTORY OF NAERI

Although NAERI was established in its present form in 1973,
the original body was founded in 1961 when MAF established it as the
Farm Management Division and attached it to ORD in Suwon. It was
expanded and renamed the Research Institute of Agricultural Economics,
ORD in 1967. Then it transferred from ORD to MAF and moved to Seoul in
1970. It was further reorganized as NAERI by adding a new division. the
Agricultural Sector Analysis Division which has had close collaboration
with the MSU (KASS Team) under USAID.

There arec now five divisions in NAERI: 1) Agricultural
Development Division, 2) Rural Fconomic Division, 1) Agricultural
Economic Division, 4) Agricultural Marketing Division, and 5) Agri-
cultural Sector Analysis Division. The major change in the role of
NAERT has been to shift the cmphasis from micro-analysis to macro-analysis
of the agricultural sector in order to provide more adequate information

and analyses on current issues confrounting the MAF policy making body.

IMPACT OF KOREAN AGRICULTURAL SECTOR SIMULATION STUDY

Since 1971 a joint venture with Michigan State University (MSU)
and NAERI has carried out the KASS approach and agricultural policy
analysis in Korea. The major ongoing projects are:

1. Grain management program model

Z. Livestock development model

3. Recursive linear programming model for resource allocation
at farm

4, Population and rural-urban migration model



53

5. Crop yield projcction model

6. National economy model (input-output model)

The following suggestions may be helpful in securing use of
these models. Tirst, the timely supply of research results to the
users or policy makers is important. One example of a problem in
providing results is the grain manage model. This model was scheduled
for completion near the end of 1974. However, it is still incomplete
and certain portions need further revision and testing. Second, most
of these tools are very sophisticated. Their level of complexity
hampers the policy makers'understanding of the model itself and the
results generated by the model. There needs to be a conscious effort
to simplify the results of (he models' output so that it can be
easily understood by the (inal users or policy makers. Third, it is
toe early to evaluate the long term effects of th-. training program.
Hopefully, the personnel tiiined through the project will be able to

take over the responsibilitics of modifying and developing the models.

IMPROVING NAERI'S ROLE

It is crucial to equip trained manpower for the successful
institutionalization at NAERT after the KASS project terminates.
NAERI seems to have two alternative ways to build up its professional
teams. One is to reeruit qualified personnel, and the other is to
train existing staff members of NALRL. Already NAERI has dispatched
nine trainces to MSU since 1974. The present status of its staff is
as follows: 1 Ph.D., 6 M.A's, 4 one year trainecs, and 34 research

assistants. NAERI is expecting to have 3 Ph.D's in system science by

1977.
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However, bottlenecks to obtaining or maintaining qualified
professional personnel are threatened because of inflexibility of the
salary scale and promotion system, which is not competitive with
other institutions in Korea. The reorganization or prorotion of
NAERI is still in a preliminary stage. It should b~ pursued

\

vigorouslv,

Recommendations

Recommendation 18

Steps should be taken by MAF to strengthen the
working relationshipcs between NAERI and the bureaus
end offices of MAF, particularly to faci’itate
"back and forth" communications and interactions

at both the working staff level and with policy
makers.

Such steps could be formal - consistent with MAF
operating procedures -or informal or both.

The next rccommendation concerns KAPP. Inquiry into.KAPP

activities apart from their relationships to KASS is outside the scope

of the team responsibilities as outlined in Section I. It is likewise
not possible within the time allotted to the review to make highly
specific recommendations with regard to administrative or organizational
changes.  One of the main findings of the team is that further pursuit of
these matters is nceded to ensure institutionalization and utilization

of the KASS/KAPP analytical capacity as well as other analytical work in

MAF.
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Recommendation 19

KAPP has as part of . irge the responsibility
to recommend and help imvfement analytical
procedures and organizational and administrative
changes to facilitate the use of analytical input
and to assist in organization and techniques for
improvement of the data and information
acquisition system. The tvam recognises both the
importance of and the present constraints imposed
by these issues in successful completion of the
KASS and KAPP activities. Therefore, the tecam
recommends that careful review and study of thesc
issues be done by MAF, AID and MSU at an ecarly
date to establish the basis for identifying and
relieving such constraints to the success of these
projects.

Manpower and Support Services

The most important resource required to carry on KASS/KAPP
activities is manpower. Sufficient numbers of professional persons are
required, and they must have sufficient qualifications. While the prime
requirement is for persons to carry out KASS/KAPP activities, prospects
for future capability are brightened by the growing numbers of persons
in Korea and in MAF with training in economics appreciative of the kinds
of results KASS/KAPP activities can supply.

The contribution of foreign training to professional competence
is difficult to measure for several recasons. Accurate figures on
training completed are not readily available. Some idea can be obtained
from records on AID supported training. The number of Korean students who
had received support from AID graduate work in agricultural

economics and related funds up to 1971 was S54. The number of additional
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students supported through 1975 is 30. The comparable number supported

by the Agricultural Development Council through 1971 was 17, with four
additional through 1975. While these figures are incomplete, particularly
in neglecting the Colombo Plan, they indicate that there has been a
substantial increase in the number of professional persons in Korea with

advanced foreign training in agricultural economics and related fields.

A significant portion of those returning to Korea have entered
or returned to government or quasi government service. At least cleven
persons returniug to Korea after receiving M.S. or Ph.D. degrees with
AID or the Colombo Plan since 1971 are now employed in MAF. For ORD the
number is 19, and for NACF it is 8. For NAERI, the number is 5 atr the

M.S. level, with planned return of some persons completing the Ph.D.
by 1977,

Regarding requirements within NAERI, discussions with the
Director and with numerous other persons inside and outside MAF indicate
that salary scales and status are a hindrance to attracting and holding
the high caliber personnel necessary to sustain modelling and analysis
after MSU participation terminates.

The specific job at hand is to maintain the staff required to
manipulate and further develop the KASS models, carry out policy analysis
and coﬁmunicate the results. The present Korean personnel in NAERI who
are concerned with KASS are shown in Table 4. The job consists largely
in augmenting this complement.

Table 5 was prepared by Mr. Kim, Dong Min, Director of thc KASS
Division of NAERI. The first column of the table shows Korean personnel
assigned at present to KASS by field and by level of formal training,

The second column shows planned personnel which, if realized, would
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Table 4, Research Personnel, KASS Division of NAFKI

Fields Present Planned
Cyyre oy 3
Systen Science None sung Hoo iark (Ph. D)
$ang Won lce (¥.S.)
Apricultural Dong Fin Kim (4.9.) Young Shik Kim (Ph. D.)
ELconomics Sans Gee Kim (1.8.)
Hons Do Heanz (1..5.)
Chans hok Arn (1..S.)
Byuns Erul l¢n (::.8.)
Yoru,” Jin kim (3.2.)
Chon, B0k Park (3.2.)
Kyon: Sook Prri(s.5.)
(Part tine)
Jeuns tan Lee (Ph. D)
Ho Tak £im(Pn., D.)
Technica . “ o .
echnical Chene 2ok Park (¢.5.)

trricul ture

Computer 5u nwen Lee (65.S.)
Program:ing Yeni Sux fim (2.5.)
Hyo ek Lee

Bu Kwan Lee (1.5.)

Notes
1. ( ) is part time nositions included in total.
2. *both have participated the development analysis orosram in MSU.

3. #% three of five have participated the development analysis program
in L5U.

4. Ndditional inputs will be necescary from the fields of Technical
kgriculture, feciolory ond Public /fomiristration through cooperative
arrangements with ORE, MAF, Universities, etc,
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Table 5. Status of Research Man Power, KASS Division of NAERI_

Fields Present Planned Ideal
System Science  Ph. D. 1 (1) 2 (1)
I':-So 1 2
3.8,
Sub-total 2 (1) 5 (1)
Apricultural Ph. D. 2 (2)" 3 (2) 5 (2)
. . . R
Fconomics M.S 5 5 2
3.5, 3 5 3
sub-total 10 (2) 11 (2) 7 (2)
Teehrical Pr.. D. 2 (2)
Agriculture .5,
3.5, 1 1 1
Sub-total 1 1 2 (2)
Computer M.S.
Programming 5.5, 3 2 1
sub-total 3 3 3
Sub-total Ph. D. 7 (2) L (3) 10 (5)
M‘S‘. 5 7 6
5.8, 7 6 2

Total 1 (2) 17 (3) 18 (5)
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largely replace the losses of American personnel. The third column,
labelled Ideal, shows the somewhat greater numbers estimated to be
needed to fully carry on the activities. The total increase from 14 to
17 (planned) and to 18 (ideally) she . be viewed recognizing that the
average years of experiences and training in analytical t ols will

decrease if there is one for one replacement.

Recommendations

An urgent need is to ensure that the targets shown in the
second and third columns of Table 5 are actually reached. Beyond this,
there is a need to provide for at least partial replacement of American
KAPP personnel with Korean personnel. This is particularly important
because of KAPP's role in helping bridge the gap between analytical
capability and use of results in policy and programs decisions. We are

unaware of any definite plans to replace American KAPP personnel with

orean personnel.

Recommendation 20

A full scale review, with possible recommendations

for improvement, should be made of the ability to
maintain staff of sufficient ability to carry on
modelling and analysis. The review should consider
salary structures; hiring procedures; logistic
support and other amenities affecting staff capability
to perform modelling and analysis; and factors
affecting professional esprit.

Budget and support prioritiss should be provided
for replacement of both KASS and KAPP activities,
glving particular attention to needs for personnel
to help apply KASS results to policy and analysis
problems of concern to high level officials.
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Similar planning is needed for support in the form of data;

computer services; rescarch, clerical and secretarial assistance; and

office space and equipment. The team did not consider plans for these

types of support in detail. We assume plans for support are being made.

Recommendation 21

Detailed plans should be prepared for future
support needs in addition to manpower. These
support plans should be compared with tasks
required to carry out the KASS/KAPP activities,
in order to note and correct any gaps.
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VII. TRANSFERABILITY TO OTHER COUNTRIES

Agricultural sector analysis is rapidly becoming more widely
practiced in LDC's and assistance agencies. Althouth it 1s a
general concept whose meaning varics among analysts and agencies,
sector analysis deals basically with the problems of strategy
selection and priorities among alternative policies, programs and
projects. As such, it can assist decision makers in LDC's and aid
programs in confronting crucial problems of resource allocation and
program selection.

There are several reasons for the growing interest in sector
analysis. One is that the increasing emphasis on multiple goals for
agricultural development, involving equity as well as production,
makes the problem of choice among alternative policies, programs and
projects much more complex and difficult., Relations between goals must
be understood as well as the consequence of alternative choices on the
various goals. This leads to a growing concern for a coherent approach
to sector development so that multiple goals can be jointly attained
or, when goals are competitive, a priorit:; goal can be reached with
minimum sacrifice of lesser goals.

The increasing number of trained people both in policy making
and technical positions in LDC's is also leading to growing interest in
the use of modern tools and quantitative approaches to assist in decision
making. The widespread availability of computers has opened up exciting
opportunities for the utilization of modern tools and techniques for

planning and policy analysis in many LDC's.
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The review team considered the transfer of the computerized
system si@ulation approach used in Korea to other countries. We
approached this question with full recognition of the importance of the
unique conditons in each é;untry which requires that any analytical
approach be adapted to local conditions. Yet we believe that the search
for low-cost, quick pay-off approaches 1is important enough to consider
transfer possibilities in general terms even if application else~
where of an approach would require a prior evaluation of needs and
opportunities in the particular country.

A policy analysis and planning capability is an investment
requiring scarce manpower and budgetary recsources. Once such a
capability is developed in one country, the question arises as to
whether or not the results obtained can be applied elsevhere. The
team concludes that such inter-country transfer of results, conclusions
and polciy recommendations is not possible. There is no real alternative
but to develop the analytical capability in each country. Transfer
possibilities therefore are limited to corceptual approaches, software
components, people and lessons of experience.

The team feels that opportunities for transfer of model components
and software are possible but limited. Any transfer potential in these
areas would almost certainly be tied to the transfer of people with a
close familiarity with the model components and software being trans-
ferred. Even in those situztions where people are transferred, country

differences in institutional arrangements, agricultural enterprises and

technologies, and available data may make it about as efficient to construct
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new model components as to adapt existing model components to local
condations.

In thinking about the transfer of model components and soft-
ware it is important to realize that their development involved many
different choices (e.g. level of aggregation, economic behavior,
feedback mechanisms) from among alternative choices. 1In the setting
of another country, these choices may be quite different. If so,
there would be little advantage in attempting to transfer model
components vs. constructing them from scratch. Indeed, it may be just
as efficient to begin anew. This leads us to conclude that the transfer
of experienced personnel who can collaborate with workers in another
country in developing new models and components is a more important
possibility than the transfer of components and software.

Possibly the most promising transfer involves principles and
lessons that can be derived from the Korean experience. Our review of
KASS suggests that the following principles could be useful in guiding
sectof analysis projects elsewhere:

1. Start with small, relatively simple models directed to

priority policy and investment problems.

2. Look for early utilization possibilities that will help to
convince policy makers of the usefulness of analysis.

3. Develop models in close cooperation with subsector -
commodity technicians to promote acceptability of the
results.

4. Don't get model development too far out ahead of the

capability and availability of local staff.
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5. Emphasize training and transfer of responsibility from
the beginning.

Some of these principles have guided the KASS effort from the
beginning. Others represent conclusions based on our evaluation of
the KASS experience using an advantage of hindsight. We believe that
each of them can be usefully applied in the development of agricultural
sector analysis capability in other countries. Tﬁey are offered in
the spirit of the goal of KASS — the development of an effective

capacity in other countries for agricultural planning and policy

analysis.



