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PREFACE

This report represents one of six related but independent evaluation
papers focusing on identified phases of the Korean Agricultural Sector
Simulation (KASS) Model being developed and tested hy Michipan State
University under Contract AID/csd-2975. The six phases, invelving separ-
ate evaluation papers include:

Capacity and Utilization of the Model in Korea

The Systems Model

Population Component

®
[
® Recursive Lincar Programming Component
®
® Grain Management Prvogram Component

®

Livestock Component

As one of the six, this report is addressed specifically to the grain man-
agement component developed by Dr. Thomas J. Manetsch and Forrest J.
Gibson of the MSU staff in close collaboration with Kim, Sang Gee and
other Korean counterparts at the National Agricultural Fconomics Rescarch
Institute in Seoul. Other components of the KASS Model are addressed only
to the extent that they are linked directly to the grain management pro-
gram component.

The evaluation comes at the late stages of development of the grain
management program component, but before testing, de-bugping and tuning
of the various submodels in the component. This has the advantage of pro-
viding opportunity for the evaluation to affect ta. “inal product, but it
means that assessment of applications in Korea must be based on judgment

of probability rather than on demonstrated fact.
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An atrempt bas been made to assess progress in development of the
grain management program component not only in terms of the direct Lnput
given to it, but also in terms of the total setting under which the MSU
assistance for the Korean Agricultural Sector Simulation Model has been
provided. This sctting includes the experience with the Nigerian simula-
tion medel developed under Contract ALN/esd-1557, the paraflel Korean
Agricultural Secter “nalysis under Contract AID/EAD=184 Cand the pressures
of time and budget imposcd hy that project to produce workable reosults
from the first partially manual version of the overall KASS Hodel). and the
related input to the total effort under MSU's 211-d grant project,

The evaluation reflects personal interactions with the MSU project
staff at Lansing and Korca, as well as with key people in the various
Korean agencies and organizations concerned.  Both authors spent February
4 and 5 on the MSU campus, and Dr. Phillips spent Februarv 14-28 in Korea,
Puring the entire period in Korea, Mr. Gibson worked very closely with Dr.
Phillips, and participated in most of the interviews with Korecan of ficials.
The complete itinerary tor the contacts in Korea is piven in the appendix
of the report.

ALY MSU project staff members have been most cooperat ‘ve and helpful.
Without their help and the ful! support from USAID/Korca and from Dr. Kim,
Nong, Hi, Dr. Chyun. Soon Pyo, Mr. Lee, Sang Won and other NAERI staff
members, the evaluation would not have been possible. In addition, a debt
of gratitude is owed to the busy Korean officials listed in the appendix

who willingly gave their time and Lkelp, frequently on ver: short notice.

[
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I, TERMS OF REFERENCE FOR THE EVALUATION

The Project Evaluation Plan developed by AlD/Washington under the
leadership of Dr. Lehman B. Fletcher contains the terms of reference for
each of the identified phases of the Korean Agricultural Scector Simulation
(KASS) Model being developed under Michigan State University Contract AID/
csd-2975. The assignment to the Food and Feed Crain lustitute at Kansas
State University relates specifically to the Grain Management Program
Component Model (GMP) of the KASS system.

The terms of reference for the evaluation include:

® Measurement of the degrece to which the specific objectives of
the project have been fulfilled.

® ldentification of factors that have determined the degrece of
success of the project.

® Suggestion of steps that can be taken to extend and improve
the project's performance.

® Indication of necessary conditions for transferring the approach
to other countries,

The Evaluation Plan further states (page 2) that:

By assessing actual cxpericnce with a computer simulation model
in a developing country, the cvaluation wiltl help to establish
the validity of this approach in designing, analyzing and im-
plementing alternative policies, programs and projects for
agricultural development. [t will also help to idenvify further
work necded to improve this approach to agricultural sector
analysis.

The specific vbjectives of the KASS project against which achievements
are to be measurced include the following:
(1) Adopt, extend and test the computer simulation model developed
under project AID/csd-1557 for Nigeria to cvaluate selected

agricultural policies, programs and projects in Korea;



2) Establish linkages with national planning and rcsearch agencies
in Koreay
(3) Train the human resources and develop the organizational
capability in Korea to use, modify, and improve the computer-
ized simulation model for actual agricultural planning and
policy formation.
These specific object ives are designed to accomplish the basic objective
of the Michigan State University project, namely, "To develop an opera-
tionally useful systems-science simulation model applicd to agricultural
sector planning.”
Those directly concerned with the KASS Model and its applications
in Korca are anxious that the evaluation identify spccific additional
efforts that will be needed to make the model fully productive. This is
made clear in a letter to Dr. Fletcher from Francis C. Jones, Rural Develop-
ment Of ficer, USAID/Korea, dated January 10, 1974, The letter states in
part
. . . bhoth the Ministry of Agriculture and Fisheries and the
USAID arce delighted that this review and evalualion is to be
carricd out. We hope that the evaluation will put particular
stress on what remains tuv be done in Korea during the next several
years both in terms of model development and formal training
of Koreans to insure that the model can and will he used in a
cont inuous assessment of the agricultural sccetor.  In other
words, we would like this evaluation to be Korea specific as
well as being an assessment of the usefulness ot the model per
se in agricultural sector analysis.
. . . it is important that the evaluation team assess the model
from the standpoint that it is component of a larger planning
activity heing carried out by the Ministry of Agpriculture and
Fisheries with the assistance of a separate tcam from MSU.

The total termms of reference are summarized clearly in the introduc-

tory letter from Dr. Kim, Dong Hi, Director of the National Agricultural



Economics Research Institute to the Korean officialsvisited by Dr. Phillips
(see appendix). The letter states simply that "The overall cevaluation is
designed to assess the advantages and disadvantages of the systems slmula-
tion approach as an operational approach to agricultural scetor analysis

and to determine what additional work is needed to improve the approach.”






LI. GRAIN MANAGEMENT PROGRAM COMPONENT IN THE KASS MODEL

The grain management program component (GMP) in the Korewn Agricultural
Sector Simulation Model being developed under the Michigan State University
contract is designed to be an instrument through which rescarchers and
policy makers can evaluate the impacts of proposed alternative grain man-
agement policies and programs. Particular emphasis is placed on the time
dimension of flows and stock levels in the marketing system from producer
(and import point) to final consumer; time periods throughout the various
submodels in the component are 1/40 of the grain market ing year.  Loess
emphasis is placed upon the form and place utilitics generated by the
marketing system in response to consumers' demands. Placo utility will be
reflected through market position (farm, country point, consumer market
point levels) and at least potentially through the threc-area disaggrega-
tion contained in the overall KASS Model. Form utility will be reflected
through market preferences for the different food grain products, and
perhaps for the nativevarieties of rice compared o IRRI-667 rice.

The component depends upen the market price mechanism for informat ion
flows through the system. Simulated market priccs under alternative poli-
cies are used to induce changes in purchase and sales patcerns and influence
stock levels from cne 9.1-day period to the next. The simulatoed prices are
used to register deviations from targeted goals and signal needed changes in
the rates of acquisition or sale of Government-controlled grain and related
inventory management and import decisions. Simulated market prices arce
the principal interfnce mechanism between the GMP component and other com-

ponents of the KASS Model.
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The OME component deals specilically with the three major food graing,
and the consumer products derived from them, in Korea. In order of import-
ance these are rice, barley and wheat; corn, grain sorghum and other feed grains
are not included. Until the livestock component is developed littte purpose
would be served in including feed grains in the GMP component, because Korean
policy makers view food grain policies separately from those af fecting feed

Triring.
>

I)A(jl/'_v_l_np‘m_.-n.g Status ol the Componc at the Time nrl'_ ]‘:_V_.’l]»ll_.'l[_il()n

AL the Lime of this evaluation, the GMP component models are In the
[inal stages ol conceptual development, but are not operiative.  The plan
is that Forrest J. Gibson, who has been working on the component in Korea
full time for the pat 16 months, will return to East Lansing soon to do
necessary debupging where be can get rapid computer turn around.  This
also witl give him the opportunity tor face-to-{ace interaction with
other MSU stab: members involved in the project.  Before he goes he wil)
have the opporrunivy for additional interaction in Korca with Dr. Lioyd 0.
Tedigen who curient ly is developing the revised urban demand modebs necdod
for the G component .

AL the present stape of development, parts of the total GMP compon-
ent exist in varying degrees of perfection. Many exist in compiled com-
puter programs, but have not been tested with real data. Others still are
at the conceptual stage.  None have been tuncd to the point where realistic
output can be expected.  Obviously, no complete documental ion has been
prepared at this stage,

The reviewers have had full access to all working papers that have
been prepared on the component and the emerging current version of the

total KASS Model. Mere importantly, Dr. Phillips has had access to the very
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preliminary drafts of pieces of what will become up-to-date working pipers,
both from Mr. Glbson and Dr. Teigen.  This full cooperation has been most
helpful to the reviewers.  Nonetheless, it s hoped that the reader will
be mindful of the difficulty of making a meaningful cvaluation of wimgla-
tion models still being developed and for which documentation is vet to be
prepared. Partly for this reason, the reviewers have ineluded a summary
of the GMP component of the KASS Model in the approximate form that they

anticipate it will emerge.

don of the Component with the Total Model

Integr:

The accompanying general diagram of the GMP component was recent ly
prepared by Forrest Gibson.  Irs Korean language counterpart was uscd by
he and Dr. Phillips in discussing the potential application of the compon-
ent with the Korean officials contacted (see appendix). 1t portravs the
basic flows of grain from the farm production subsector and from impores
through the Government prain marketing subscetor and the private grain
market ing subscetor to the urban grain product consumpt ion subscctor.
Information flows (essentially prices) amonyg the subhscetors are indicated
by the solid arrows, all of which run both dircetions. The key varia-
bles in the pricing and transaction mechanism are indicated in the dotted
box at the bottom of the chart.

Although the farm production subscctor at the top of the chart and
the urban consumption subsector at the lower portion of the chart are
essential parts of the GMP component, the models tor these subsectors
operate within the miain KASS Model. Botrh are currentlv being moditicd to
meet the .025-year time unit and other specific requirements of the Govern-
ment subscctor and privace subsector models in the GMP component . Thus,

the GMP component may be viewed as "inside"” and an integral part of the
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overall KASS Madel at both ends, production and consumptfon. Only the trwo
market Ing subsoectors e baslteally "outside™ (he master KASS Model.  How-
cver, it must be remembered that the CMP component, per se, includes cvery-
thing portrayed in the accompanving chart.
General Oucline of the GMP Component Models
The system of models involved in the GMP component simulat ion mddel
may be outlined as follows:
® Tarm Production and Marketing Subsector Model
--  Production response and harvesting patterns
== Farm demand (family consumption for food and aleoholic
beverages, farm geed, and in the case of barley for on-
farm poultry and ltivestock feeding)
~-— Seasonal farm storage and market.ng pattoerns
=~ Excess demand and farm prices response
== Accounting m chanism tor the farm subscetor
® Private Marketing Subscctor Model
== Marketing function mechanism (by key function)

Assemhly
qilling
Shipping
Wholesaling and retailing
-- Private grain stocks mechanism (by position)
On-farm
AL country points
AL consumer market points

Consumer holdings
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—~ Marketing system capacity responsce mechanism

Millors (milllng capacity, storape capacity)
Shippers (storage capacity, possihly transport capaclty)

Wholesalers and retallers
—  Imported wheat milling and market ing mechanism (by funct icn)

Importation
Milling

Bak ing

Noodle manufacture
Other

Product distribution
-—  Financing and accounting for the private scetor
® Covernment Grain Management Subscctor Model
-— Markct price controtler
——  Stock tevel and import controlbler
-—  System capacity mechanisn

Government —owned storage controller

Private industry contractors mechanism for milling and
storage

-=  Financing and accounting controller for the national grain
aceount
® Urban Demind Subsector Medel
-- Urban expenditure projections
——  Imporc/fexport) quotas (for given scr of policices)
-- Annual price determination mechanism
—-=  lmport/(cexport) quota adjustment
--  Scasonal demand response mechanism

-— Accounting for the urban scctor
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® Seasonal Price and Transaction Mechanism
~- Prices by level in the marketing system

Choices and Lransact ions between Government and private

channels

Capabilities and Incapabilitics of the GMP Component
The kinds of alternative Covernment grain policices by scason lor

rice, barley and/orv wheat which the GMP component of the KASS Model s

designed to address inclnde:

® Levels of controlled market prices

® Puying and selling rates

® Levels of farm price supports

® [nventory management policies by market position
® Inport pojicics

e Total Government-owned storage capacity

® Custom stovage and other market ing funct ions performed for GCovern-
ment in private facilities

® Financing of warchouse construct ion

® Financing of ifmports

® Incent ives and rewalations to stimulate desiroed storapge and market-
ing patterns by the priviate sector (by market position)

The kinds of alternatives which the GMP component as presently

structured is not designed to address include:

® Storage of brown rice versus rough rice and versus polished ricoe
by position

® Pre-sale mixing and mix rates of barley with rice

® Locat ion of storage stocks (or storage capacity)

® Geographic differences in farm price supports and/or controlled
market prices (except possiblv by the three regions of  Che Republic)

® lnventory or shipping order management and account ing bv individual
warchouse

® Programs to incredase marketing efficivncy and reduce marketing costs

® Price differentials by quality (except poussibly between domestic
varietics and 1RRI-667).
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The capability to address questions of this kind could be added 1o

the GMP component at a later date [f desired.



LT1.  SEITTING FOR THE GMP COMPONENT IN KOREA

There are many dimenslons within the Korean scetting which affect the
structuring and potential usce of the grain management program component
of KASS Model. Some of these are similar to those found in other countriess
others arc unique in degree if not in kind., Some arce crucial to realistic
simulation modelling; others represent details which no model can ‘nor
should) attempt to reflect. One of the seerets to successtful model build-
ing is to understand the reality being modelled well enough to know which
factors in the total sctiing should be reflected in the model and which
can bce omitted.

The purposce herce is to identify those factors in the total Koredn
sotting which are believea to be key to judging the offect iveness and po-
tential utilization of the GMP component models in the overall KASS system.
Some understanding of these factors in the scetting is crucial to a realis-
tic evaluation of the simulation models.  In a sense, they represent the

specific setting within which the evaluation must be made,

Importance of Grain Pulicies in FEconomic Development

There is no doubt that the grain management program simulation model
is addressed to important real policy issues in Korea.  From the man on
the sireet and in the fields to the president of the Republic, everyone
is affected by and conscious of the impa:ts of public palicies affecting

market quantities and prices of rice, barley and wheat  products.

-13-
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Rice especially represents a major source of income to almost all of Korea's
farmers, and a major houschold cxpenditure to almost all of Korea's urban
families. The KY 1973 rice crop of 3,957,190 metric tons will provide
nearly 50 percent ef the average farmer's cash income and demand about 1705
pereent of the average consumer s disposable income, for example.

The Government of Korea has heen engaged in act ive programs to carry
out national food grain policies tor many vears.  These proprams encompiss
the complete food grain system from grain product ion to retail distribution
of food grain products.  They involve importation, storape, milling, trans-
port, merchandising and other functions in the system. They affect not
only market supplics and prices at a given time, hut also the type and
quality of product available ( e.g., the mix of preferred focal varieties
and th: Tess preferred TRRI=667 rice; the mix of rice and bartey).  hven
Lhough food grain imports are second only to petroleam import:s in claim on
Korea's valuable forcipgn exchange (approximately 11.2 pereent of the value
of total imports in 1472), Kercan consumers rarely find in the market all
ol the quility vice and other tood grain products i the form, time and
place thal they would Tike to buy at prevailing market prices.

The increasingly complex interrelationships amorn, the alternitive
food grains and food prain products arve making Government planners more
and more aware of the value of o systems simulation model with the capabil-
ity for testing the probable impacts of alternative sets ot policy measures.
The intervelationships in demand response and in supply response, both in
domest ic miarkets and in world markets, combine to make partial analysis and
and commod it y=by~commodity planning relatively inwf!\-vL'ivc. Consider one

specitic example.  Rising world prices for wheat make the present controlled
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domestlc price of wheat flour relatively very low., [ mafntained, the
situation promises to create a serious drain on the Government gral!n account
and Korea's foreign exchange. The domestic wheat flour price probably needs
to be raised, but by how much? When and how? There will be impacts on
rice demand, but how much, and will it be primarily in the urban arcas or
in the rural areas? What about the impacts on barley demand? Through the
effects on wheat millfeeds and the indirect effect through barley, there
will be impacts on animal feeds, and eventually on anlmal products. 1f the
KASS Grain Management Model were able to generate answers to these <inds of
questions today, Government planners in Korea would insist that it be used
to do so.

Because of the dominant role of rice and other food grains to both
producers and consumers in Korea, any cfforts which help result in more
effective grain management policies and programs should have relatively
high pay-off in progress toward achieving development goals. While th re
may be some difference in the magnitude of such pay-off, this statement
will hold regardless of the relative emphasis given to increased domestic
food grain production in Korea's national development plans. Thus, it
appears that by helping to generate information in a complex setting to
support more effective planning in a segment of the Korean ecconomy with
potentially high pay-off, the grain management program component of the

KASS Model deserves relatively high priority.

Interrelationships Among the Food Grains

It is clear that the grain management program simulation model must
reflect the structural interrelationships 2mong the alternative food
grains in Korea. While rice is dominant in the Korean dict, barley also

is important, and rice-barley mixes arc common. Wheat products, includ-
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ing both noodles and bakery products, are significant and apparently still
increasing in relative importance, even though Korea has to import some 89
percent of the nceded wheat. Rice and barley frequently move through the

same marketing channels from farm to final consumption point, and are stored

in the same warchouses.  Except for limited quantities of domestic wheat

which move through Government channels, wheat, wheat flour and final wheat
products involve market ing channels which are distinct from those for rice and barley.

The interrelationships between the three major food grains and other
food grains are of less concern.  Some 20 different varicties of pulses ire
produced in Korea, and move through private "grain trade' channels into
direct human consumption. For the most part the pulses do not substitute
for the food grain products in Korean dicts, however. Likewise, they
usually do not compete with rice and Larley for land use, but instead are
grown vn the upland soils. The limited production of corn and grain sor-
ghum is usced primarily for livestock and poulcry feed rather than for human
food.

Interrelat ionships between the major food grains and the feed grains
are of some concern.  Substantial guantities of rice bran and most of the
barley bran and wheat millteed move into livestock and poultry feeds. Rice
bran also roves into the edible oil extraction industry, and the resulting
rice bran cake and meal into feeds. Barley, wheat and glutinous rice are
used for the production of alcoholic beverages, the by-products of which
arc used for feed. Most of these kinds of interrelationships can be re-
flected through appropriate conversion coefficients appliced to the raw
food grains. Barley grain is of greater concern, since it is used for live-

stock and poultrv feed as well as for human consumption. That moving through
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the commercial feed industry is known, but the much larger portion which is
fed directly on the farm is difficult to identify quantitatively. These
factors will be more troublesome later in the development of the Tivestock

component and interfaclng 1t with the GMP component in the KASS Model,

Emerging Compctence in Fconometric Methods

The potential use of the GMP component and other components of the
KASS Model in Korea is dependent upon competence to adjust the models and
the coefficients used in them to reflect current conditions and policy
questions to be addressed. There must be some depth of competence in econ-
ometrics and systems science, not only at the Natioual Agricultural
Economics Research Institute, but also in other agencies of the Ministry
of Agriculture and Fisheries, in the Economic Planning Poard, in public and
private research institutes, at the universities, and other agencies con-
ducting planning research in Korea. FEven with the felt need by policy
decision makers for the kind of information the grain management planning
simulation madel will be able to generate, the model cannot bhe used unless
there is competence to use it.

Competence for using the GMP model requires a limited number of
people who fully understand the model and its inter-workings., [t requires
a larger number who understand econometrics, systems scicnce and related
disciplines who can request specific runs from the model, suggest improve-
ments in subsectors of the model, provide research information for up-dating
the model and feeding coefficients into it, ctc. It requires a larger
number still who are competent in quantitative rescarch and how to design
research studies that will provide information so that the model can be

made more and more precise through time.
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Organized training for staff members of NAERT is underway, supported
by the Government of Korea-USAID ongoing training program. A number of
staft members are now at Michigan State University, and more are scheduled
to go in the months ahead. Even though there is a constant conflict between
the need for more formal training of the NAERI staff and the need to get
them back on the job, this kind of training is essential, and will make
increasing impact as more and more trained people are rotated back to
regular positions in NAERT.

Beyond this, effective use of the GMP component and other components
of the KASS Model requires that those in Korea who are already trained and
in training be drawn upon. Fortunatcely, there are an increasing number of
such people now in key positions in Korea. Many of these people with full
competence in quantitative methods also have substantial deptih ol under-
standing and cxperience in areas directly related to the kinds ol Issues
addressed in the GMP model. Dr. Moon, Pal Yong and other senior rescarchers
at the Korean Development Institute are excellent examples. Working rela-
tionships betwesn the NAERID staff and qualificed people in the key positions

in other agencics are being established, and need to be strengthened.

Administrative Organization for Grain Policies and Programs

For the most part the establishment of public plans and policies
relative to the food grains and the carrying out of programs to implement
the policies involve separate line functions and administrative organization
in Korea. 'The broader national grain policies arc reflected in the national
5-year plans, the analssis ror which is centered in the Economic Planning
Board with direct support from the Ministry of Agriculture and Fisheries

as well as research institutes outside MAF such as the Korcan Development
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Institute. The development of the national 5~year plans invoives substant-
ial participation by the President's Office and the Naticnal Assembly, Com-
parable procedures and organization are involved in the development of

major food grain policies fromyear toyear and even month to month within

the current 5-year plan.

The more detailed polices and programs for government grain manage-
ment are the responsibility of the Food Management Burcau of the Ministry
of Agriculture and Fisheries, of course with review by top MAF officials as
well as by EPB and the President's Office. The Food Management Burcau is
not responsible for the operation of the government grain programs.

The parallel bureau in MAF, the Grain Management Burcau, is solely
concerned with the operation of the public grain programs, both for domestic
grain and imported grain. Some of the operations are carried out directly
through government-owned facilities. However, the bulk of the assembly,
handling, milling, blending, storage, transport and distribution of govern-
ment grain is done by private operators and the National Agricultural
Cooperative Federation (NACF) on a custom basis for the Grain Management

Bureau.

Government Crain Marketing Channels

The Government grain marketing channels for rice and barley are some-
what different for domestically-produced grain and imported grain. In the
case of domestically-produced rice and barley, the threshed whole grain is
purchased directly from farmers at the announced support price at desig-
nated buying stations throughout the production arcas. The Government buys
only during designated seasons -- normally November through February for

rice and June through September for barley. The locations of most of the
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buying stations coincide with those of th. NACF warehouses (or those of
other designated custom receivers for the Government), and NACF actually
performs the receiving function, except for grading and financial scettle-
ment with the farmer. The whole grain remains in these warchouses until

the Grain Managementl Burcau orders shipmeat to one of the 600 private rice
mills designated for contract milling ot Governmeat rice (or harley). These
mills are membhers f the Korean Grain Association which does the negotiating
and account ing with the Government tor them.  The whole grain may he stored
at the mill for a period, but the rice and barley normally are not stored
long atter mitling. ‘The mills usually are given specific blending orders
for the mix of [RRI-667 and native varietices of rice, and perhaps also the
mix of this rice blend with barley for the final consumption blend. Orders
then are given lor shipment to distribution warchouses, and from these ware-
houses to approved retail outlets,  Shipments for the Covernment are arianged
by privitte agents, the dominant one being the Korean Expres: Company; Kl
also is a major public warchouse operator for milled rice owned by the Gov=
crament . The consumer pricves ot Government rice and barley, as well as the
charges for handling, storage, milling, hlending, vetailing axd other mar-
keting services, arce Hixed as a given point in time, but subject to change
from time to time.

Imported rice and barley altso are handled largely by priviate operat-
ars on a custom basis for the Grain Management Bureau. Port services ang
port—to-mill trouspore are contracted through Korcan Express Company.
Polishiog ot import.d brown rice and milling of imported barley are done
under contract by firms which handle no domestic grain., The warchousing
and distribution channels for the Government imported rice and barley in

the form for consumption are comparable to those for domestic grain.



Normally the imported rilce Is not blended with IRRI-667 or ot her domest {o¢
varietles, but may b blended with barley for distribut lon through the
Government-controlled channels.

Until recently, the retail outlets authorized to distribute Govern-
ment-owned rice and barley were located only in the larger cities represent -
ing major deficit areas. The interior points were served exclusively by
the private industry. However, the increasing percentage of the total off-
farm marketings moving through Government channels has made it NUCeSHEATY Lo
establish authorized distribution outlets for the Government grain at iol er-

jor points.

Private Grain Marketing Channels

The key segments in the private marketing channels for domestic rice,
barley and wheat are the millers, the shippers, the commissioners (whole-
salers) and the retailers. Separate assemblers and other specialized
traders arce evident in some arcas.

There are some 21,000 private millers located throughout the country.
The average capacity and function varies by production arca.  All perform
a custom milling function for producers, and recceive pavment for this ser-
vice in kind (typically 4 percent of the milled rvice, for cxample).  To
support this service, many offer free storage of the paddy rice for the
farmers who sometime lTater will have the rice processed at that mill. Some
of fer pick-up, transport and assembly service from the farmers' house to
the mill; for this service they raise the total milling fee, say to 5 per-
cent: of the milled rice.  In the more commercial production arcas to the
south, the millers perform a "shippers" function also; that is they buy the

whole grains from farmers, store it, mill it and merchandise the milled
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product to wholesale "commissioners' in the consuming markets. This is
pspecially common among the millers in the Honam area.

With the Increasing importance of the Government purchases, the pri-
vite miliing indusiry is faced with exvess milling and sterape capac ity and
relatively low return on investment.  Through the Private Millers Associa-
tion, the industry is making various attempts to improve these conditions.
For example, in order to modernize milling equipment ro provess the LRRI--
667 rice efficientlv, the Private Millers Association has requested a low-
cast. Korean Government loan on behalf of its members of 30 billion won,

The Associatioun points out that a public benefit of the some 3-percent gain
in milling yield weuld result from the investment in improved milling equip-
ment.

Grain shippers buy the milled grain (rice and barlev), transport it
to the wholesale markets in the consuming arcas and sell it to the whole-
sale commicsioners in these markets.  In areas where the private millers do
not perform this function, the shippers buy directly from faraers, in part
through independent assemblers or agents, but often dirccetly.  Some operate
assembly warchouse facilities for the milled prain, but this —capacity is
uscd primarily for relatively short teri storage, rather than for holding
from the harvest period through the marketing year until the aext harvest.

The "commissioners'” at the wholesale markets in the coasuming areas
buy daily the millel rice and barley consigned to the markets by the ship-
pers.  They maintaia some storage space which usually fills g ter harvest
and is nearly empty prior to the nex' harvest. However, the sitorage stocks
arce used primarily to adjuest for short run supply changes rather than those
caused by the scasonal harvest patterns.  Some of the commiss oners also do
some cleaning as well as re-bagging into uniform weights, but their primary

function is to supply the retail outlets in the consumer markets.
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The many small private retaflers in the consumer mirkets buv the

milled rice and barlev in the rice-straw biaps, usuaily only a ew bags at

a time, and well these grains (rom buik dicplay piles by the kilogram (or

gram) Lo consumers.  They maintain onlv o Uow di’

S osupply in inventory,
However, during the peak marketing season Following harvest, they carry
Tlarger stocks, and are able to supply consumers who want to stock sceveral
month's consumptien with individual Jots as large as four or Five straw
bags at a time.

Ft is clear that the farm producers arc the largest holders ol sea-
sonal food grain stocks which move through private market ing channel:s.
Final consumers may be the second most important holders of el stocks.
Within the marketing channels, the largest holders are the shippers,
especiallv if they are also milicrs, as in the Honam arca.  The wholesale
commissioncrs and retailers build up their stocks seasonally, but have

Timited capacity for holding large storage srocks,
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LV, EVALUATION OF THE FARM SUBSECTOR MODEI,

As outlined in the previous section, the farm subscetor model for
the GMP component is included in the overall KASS Model. As documented in
project publications, including the appendix to the Korean Agricultural
Sector Analysis report and the KASS Users Manual, existing tested versions
of the Farm subsection model have the capacity to generate scasonal pro-
duction patterns for cach of the food prains by time increments ol 1740
year. However, the on-farm demand and of f—-farm market ings In those ver-
sions operate on an annual basis, and must be modificd for the GMP compon-
~nt. I[n the July 1973 status report on the Grain Management Program com-
ponent, it is pointed out that the simultancous cquat ion sy.tem developed
by Dr. Moon, Pal Yong of the Korean Development Institate could be modi-
fied for incorporation to give the KASS Model capability to generate sea-
sonal demand and marvketings in the production subscctor. This since has
been pursued to the point of developing dynamie price and excess demand
equations to replace Dr. Moon's static market cquilibrium identitics,
transformation of the cocfficients in Dr. Moon's system to fit the KASS
units of measure, and incorporation of Dr. Moon's vquat ions into the
Fortran statcments for the GMP compoaent. It appears that there may be
problems with this approach, however, and it may be desirable or cven
necessary to develop a new approach, following the pattern being developed
for the urban demand subscetor (sce Sect ion V). If so, the on~Tfarm demand

and of f-farm marketings models for the production subscctor will be re-



=20~

vised substantially.  The considerations involved are discussed under the

corresponding subscet ions below.

Praduction Response and Harvest ing Patterns

This part of the tarm production subsector model is essentially
operat ive now for rice and barlev. The original KASS Model is capable of
generat ing annual production response and seasonal harvesting patterns, and
will be more powerful when key variables such as yields can be gencrated
within the system. The scasonal harvesting pattern rout fne can be adjusted
to approximate closely actual harvest rates. The harvest patteras are
determined largely by climatic factors, and are relat jvely stable from year
to year. Published data on the harvesting patterns for rice and barley are
available, and can be used to make the model reflect this dimension of
reality accurately.

Yot to he reflected accurately in the model are the production re -
sponse and harvest patterns for wheat and for IRRI-667 rice.  Although
relatively small gquantitics of domestic wheat reach urban consumers, and most
of the domestic wheat and wheat products move through private marketing
channels without Government control, domestic wheat is a significant prod-
uet in the rural cconomv of Korea. If it is to be realistic, the GMP com-
ponent must bo able to retlect this fact. Although Korean wheat production
data are less reliable than those for rice and barley, it appears that
sufficient information is available for reflecting domestic wheat in the
mode ! and tuning the cocfficients to conditions in Korea.

The [RRI-667 rice has unique characterist icswhich emphasize the need fer
treating it as a separate crop from the indigenous varictics. 1RRT-667 is
harvested earlier and over o shorter time span.  Because o1 its tendency to

shatter before threshing, it is handled differently from the field to the
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farm home, and from the farm through local assembly channels to the mill,
It has distinet mifling characteristics and milling yvields., [t is o dif-
ferent. product to the consumer, and sells at a discount below milled rice
of other varietices. The production function {for IRRI-A07 ju different
frem that of other rice grown in Korea. It shows substantially greater
response to fertilizer and other technical ionputs, and under favorable grow-
ing conditions produces much bigher yiclds. However, it is more subject to
the risks of weather;, and unde: adverse conditions such as those for the
crop harvested in the Fall of 1972 may produce lower net income for the
farmer than the better indigenous varicties. ALl of these things cmphasiz
the need to model TRRI=667 as a separate food erop.

The limited imformation abont IRRT-667 creates some problem for
treating it as a separate crop, and will require keen judgment plus some
luck in tuning the models. It has bheen produced in quantity Jor only two
years.  The growing conditions in the two yedrs represent more nearly the
two extremes rather than the normal.  Caltural practices as well as milling
and marketing have vet to be perfected. Practically no hard dava exist for
measuring cross price elasticities of demand between RRI-667 and other rice,
much lTess between [RRI=-667 and barley and between TRRI-667 and wheat prod-
unets.  The challenge to the model builders is great, but it is believed
that it can be met within a reasonable period of time.

Those who are familiar with the statiscics for food crops in Korea
find it necessary to make some kind of adjustment in order to reconcile
supply and disappearance balances.  The KASS approach is to use production
"deflators.” Dr. Moon's approach is to forcee production to cqual disap-
pearance through his market clearing identity cquations.  Some attribute

the problem to an upward bias in the production statistics, and this may
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explain part of the difference.  However, if disappearances other than for
human food can be reflected accurately, the need for the production
Pdeflators” may disappear. Other types of disappearance which are import-
ant in the farm sector include secd, home brewing, and (especially in the
case of barley) fecding of the grain to poultry and livestock. Statistics
on such disappearances are almost non-existent in Korca, hut it is belicved
that seed, brewing and feceding uses can be budgeted for more accurate re-
sults than achieved by an aggregrate production "deflator."  Seceding and
brewing use have definite scasonal patterns which should be fairly casy to
reflect. A more interesting phenomenon mav exist if producers are uncer-
tain of the area to be sceded the forthecoming year, and hold excess stocks
until sced requirements are known.  This could be an important factor in

barley market ings, since the sveding rates for barley are relatively high.

Farm Demand for Rice, Lharley and Wheat
Dr. Moun's cquat ion estimates the average on-farm per capita consump-—
tion of rice for a particolar month in the rice vear for the Republic as a
whole as a function ol the lollowing variables:
(1)  The monthly average wholesale price of polished rice (deflated
by the index of non-grain wholesale prices).
(2) Weighting factorson the rice price for the October-danuary
(harvest) period and the February-May period.
(3) The monthly average wholesale price of polished barley (de-
flated by the index of non-grain wholesale prices).
(4) The month'y average wholesaie price of wheat tlour (deflated
by the index of nen-grain wholesale prices).
(5) The farm per capita stock of rice at the end of the previous

month.
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(6) The per capita value of off-farm sales of rice for the month.

(7) The per capita value of off-farm gales of barley for the month.

(8) The farm per capita income originating from other than rice and
barley sales (deflated by the index of prices paid by farmers).

(9) A dummy variable for the harvest period (1 if October-January,
otherwise 0).

(10) A dummy variable for the February-May period (1 if within the
period, otherwise 0).

The estimating cquation for average on-farm per capita consumpt ion
of barley for the month is comparable, with appropriate adjustments in the
dummy variables to reflect barley harvesting patterns.  Comparsson of the
estimates for historical years with reported figures give quite good results
for both rice and barley. Recently, Dr. Moon has developed and pubtlished
in Korean a comparable estimating equation for on-farm consumption of wheat
products.

Problems may arise in the use of Dr. Moon's equations for farm demand
in cvhe KASS Model from several sources. They were not developed for pre-
diction purposes, so that his coefficients may require quite a bit of tun-
ing in the simulation modedi. [If so, there arc many "knobs'" to be tuned.

His equations are part of a simultancous systemwhich also includes cquations
for estimating urban demand. Problems may arise in using his cquations for
farm demand and another method for urban demand. The cocefficients in the
system apply for the country as a whole rather than by regions. The equa-
tion for wheat is preliminary, and none exists for IRRI-667 rice. The equa-
tions do not distinguish farm demands for non-food uses from those for
family food consumption. They do not reflect seasonal changes in the rela-

tionship between wholesale prices and the corresponding prices received by
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tarmers.  They do not distinguish between farmer-owned stocks stored al

haome compared to those stored at the mitl.  The cocflicients tie back to

Dr. Moon's market clearing equations which force "net" production to equil
total consumpt fon.  The dummy period variables indirectly retlect diftfer-
ences in tarm dJdemand tor holidays and {estivals, but only by 4-month period,
not 1/40 year period.

't is hard to tell how many of these limitations will rurn out Lo be
scrious, and how many can be ignored. Onlv running of the total GMP com-
ponent with Moon's system of cquations and testing  the results can tell,
The alternative ﬁnavr consideration is to generate period=-hy-period farm
demand following the methods under development by Dr. Teigen for zenceration
of the corresponding urban demand, discussed in Scclion V. This alternative
would give more vonsistency to the models, and should provide more [lexi-
bility for regionalization, for reflecting non-food farm demand, and per-
haps for reflecting scasonal differences in price differentials between

the farm and wholesale levels.

Seasonal Farm Storage and Marketing Patterns
In his simaltancous system, Dr. Moon's equation estimates the aver-
age monthly per capita off-farm sales of rice for Korea as a function of
the following:
(1) The monthly average wholesale price of polished rice (deflated
by the index of non-grain wholesale prices).
(2) Weighting factorson the rice price for the Oc tober=January
(harvest) period and the February-May period.
(3) Farm per capita liabilities as of the end of the previous

month (def lated by the index of prices paid by farmers).
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(4) Farm per capita expenditures for clothing, cducation, cte.
(defiated by the index of prices paid by farmers).

(5) The farm per capita stock of rice at the end of the previous
month,

(6) The per capita value of off-farm sales of rice for the prev-
fous month.

(7) The per capita value of off-farm sales of barley for the prev-
ious month.

(8) The farm per capita income originating from other than rice and
barley sales for the period (deflated by the index of prices
paid by farmers).

(9) A dummy variable for the barvest period (1 if October-January,
otherwise 0).

(10) A dummy variable for the February-May period (1 if within the

period, otherwisce 0).

The cstimating cquation for off-farm sales of barley is comparable.
Dr. Moon's recent work may not include a comparable cquation for wheat
sales, since domestic wheat represents only L1 percent of total consumption
of wheat products in Korea, and much of this is consumed on the farm.

The paratlel between the farm sales equations and the farm demand
equat ions is Dr. Moon's system is cicar. The limitations and pussible
problem areas pointed out in the above subsection arce dirvectly applicable
nere as well. In fact, even if it proves desirable to use Dr. Moon's on-
farm demand equations, it may be betrer to use a different method for pre-
dicting secasonal off-farm sales.

1f variables comparable to numbers 3 and 4 in Dr. Moon's sales equa-

tions are reflected, the system developed by Mr. Gibson for predicting sea-



sonal Tevels of privately-owned grain stocks should be divectly applicable
to the Farm subsector (sce Scetion VIL) . Sinee tarmers control o large
porton of the privately-owned stocks stored ot milliog and shipping points
as well as on larms, they represent dominant frece-market storers in the
system.  The private scasonal stock level submodel scems Lo be an acceurate

and retevant simalation of farmers seasonal storage behavior.

Excess Demand and Farm Storage Kesponse

tepardless of the final method Tor handling farm demand and larm
markcetings, the excess demand and farm storage response mechanism now under
develtopment will be needed to interface the farm subscctor with other sob-
sectors ot the CMP component model, and insure consistoency wirh the annual
average prices and quantities in the overall EASS Modelo The mechanism is
straipht=-forward, and should pive risce to no major problems in debugging
and tuning.,  The planned integral equations should insure reasonahle con-
sistency between the anonual prices and quantitics generated in the KASS
Model and the scrics of corresponding scasonal quantities and prices in the
GMI" component.  Market clearing mechanisms botween the farm subsccetor and
other subscctors of the GMP component should be no problem, whether the

final product s based upon Dr. Moon's simultancous cquit ions or upon Dr.

Teigen's cquilibrium price models.
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V. EVALUATION OF THE URBAN DEMAND SUBSECTOR MODEL

The urban demand subscctor model of the CMP component will be located
within the overall KASS Model. The urban demand component of the carlier
KASS Model is being revised o produce the necessary information for the
GMP componcnt.  The exact form will depend upon whether the revision is
based on Dr. Moon's simultancous cquations or Dr. Teigen's cquilibrium
price model.

Dr. Moon's system estimates the average per capita urban demand for
rice in the country for a given month with an equation paratlel to that for
estimating the corresponding rural demand. The independent variables are:

(1Y  The monthly average wholesale price of polished rice (deflated
by the non-grain wholesale price index).

(2) Weighting factorson the rice price for the October-January and
February-May periods.

(3) The monthly average wholesaie price of polished barley (de-
flated by the non-grain wholesale price index).

(4) The monthly average wholesale price of wheat flour (deflated
by the non-grain wholesale price index).

(5) The relationship between the monthly average wholesale price
of rice and average urban monthly per capita disposable in-
come.,

(6) Average urban monthly per capita disposable income (deflatoed

by the index of urban consumer prices).
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(7) A dummy variable for the October-danuary period (1 if within
the period, otherwise 0).

(8) A dummy variable for the February=-May period (1 it within the
period, otherwise ).

Dr. Moon's urban demand estimating equation [or barley is comparable,
except that the dummy variabie periods are tied to barley harvescving pat-
terns.  Reeently he has developed a preliminary urban demind cquation for
wheat also.  The problems that may be encountered in applying Dr. Moon's
cquat ions in the KASS Mode!l are discussed in Section V. In any casce, if
Dr. Moon's model is used it will have to be properly intoriaced with the
many changes which have heen made and are being made in the urban demand
component of the KASS Model as described in the appendix  to the agricul-
tural Scctor Analysis Report and the User's Manual.

If the period=-by-period information on urban demand for rice, barloy
and wheat products needed tor the GMP component instead is derived from Dr.
Teigen's equilibrium price model, the approach will be quite different.
Some problems witl be avoided, but others may be encountered.  Much work is
yet to be done hefore evervihing in Dr. Teigen's equilibhrium model Falls
neatly into place and can be documented accurately.

Repavdless of the final approach used in the KASS Model, key models
in the urban demand component which will be needed for the GMP component
include those for (1) projected urban expenditures, (2) amual price and
quantity determinat ion for rice, barley and wheat products, and (3) seca-
sonal demand responses.  Fach of these is discussed in a separate subject-

ion.
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Projected Urban Lxpenditures

The projected annual urban expenditures for rice, barley and wheat prod-
ucts under policy alternativeswill be generated in the revised KASS Model.,  Re-
finements arc belngmade in the population project fon component , and presumably
rural—-urbanmiyrationwill be addressed more explicitly. Through at least some-
what more ¢ffective interfacing with other sectors ol the cconomy, more
accurate projections of urbhan per capita incomes should be produced.  Hope-
fully,too, more accurate and more complete price and income elasticitics and
cross clasticities for the major food grain products can be developed.  All
of these efforts should improve the accuracy of simulated annual urban

expenditures for the individual products of concern in the GMP component.

Annual Price and Quantity beterminat ion

As pointed out in KASS Issue Paper 5, a number of improvements have
been made in the price determining mechanism of the KASS Model, and others
are being developed. The changes are motivated in part by desire to have
the model be able to address policy questions relative to tariff rates or
quotas of either Imports or exports of individual agricultural commoditics.
Certainiy thev should improve the accuracy of the mechanism to simulate
urban demand and prices for rice barley and wheat productis.

Frem the standpoint of the GMP component, a more refined breakdown
of the major food prain products used by consumers in the KASS Model would
be desirable. Examples with relatively high priority include IRRI-667 ri-e
separiate from other rice, scparation of wheat products into at least bakery

", and separation of brewiny and [erment-

products, noodles, and "alt other'
ing demand from the direct demand for food. This kind of breakdown may

have to remain on the list of "yet-~to-do'" for some time to come.
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Seasonal_Demand Response

The GMP component requires a mechanism to gencerate orban demand re-
sponse to price change by 1/40-year period, and insure consistency with the
annual quantitics and average prices generated in the KASS Model. 1 f br.
Moon's cquations are not used, an alternate mechanism will bhe neodod.
Forrest Gibson has given specific thought to this question, and has devel-
oped a series of jntegral cquations to insure the necessary consistency.
When the consistency condition is met, seasonal demands can be constructed
in functional form as basis for simulat ing scasonal demand response to price
changes.  The Fortran statements to accomplish this have yet to be written,
debugged, tested and tuned, however.,

The present method of calculating consumer prices by adding a sca-
sonally-constant marketing margin co the corresponding wholesale prices
imposes some limitations. I the GMP component is developed by level in
the marketing system, then separate scasonal prices may need to he developed
by level also. It may be possible to do so even though the simulated annnal
prices in the KASS Model are "backed" to the consumer fevel and to the farm

level from the wholesale prices.



VI. EVALUATION OF THE GOVERNMENT GRATN MAMAGEMENT SUBSECTOR MODEL

Tne Government grain management subscctor model is the central
focus in the GHP component in that it addresses direetly the consequences
and costs of alternative national grain policices and propgrams.  The model
is the most nearly developed and ready for testing of the subsector models,
It is rather dircetly ticd to government grain operations in Korea. Tt
appears to be an accurate simulation addressed to many of the kinds of
serious policy questions currently faced by the Government.

There are three automatic control mechanisms io the model.  They are
the market price controller, the stock level and import controller, and
the marketing svstem capacity controller. All three operate in wnits of
1/40-year and reflect time lags in the marketing process wherever they
are incurred in the Government grain operations.  As pointed out in Section
11, their capabilitics are to address policy questions, not marketing and
warchouse management quest fons as such,

In addition, the model contains a financing and accounting mechanism
which simulates flows of income and expense and changes in level in the
Government grain account.  This too is of immediate concern in Korea; the

drain on the Government grain account represents one of the major publice

expenditures in the Republic.

Market Price Control

This controller isdesigned to compare at 1/40-yecar intervals the targeted

prices of rice, barley and wheat with existing market prices, and if scrious
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doviations are found, to generate corrective actlon throngh purchases,
sales, import orders, cte, By showing the magnitudes ol the adjustments
required, it atso will enable policy makers to assess the impacts and judge
the workability of alternative price policies.

Most of the routines in the price controller mechanism are straight-
forward and should pose no problems in debugging and tuning.  The exception
is the formal price control routine itsell, which controls on the "error"
between the targetod and actual prices, the rate of change (derivative) of
the error and the accumulation (integral) of the error over time. Further-
more, the weights given to each of these functions of the "error” include
cross relationships with other grains as well as the diveet offect  for
the grain in question.  This latter feature is highly desirable, because
if the paramcters are proporly specified, the routine will prescribe com-
pensating  buying or selling activity in the cross—-commodity to cancel the
effects of remedial action in the commodity under study. Empirical measure-
ment and tuning of the coefficients needed for three functions and at least
three commoditics (rice, barley and wheat) will offer some problem, and may
require some time and many cexperimental runs with the complete GMP compon-
ent. before the process is completed.  The more commoditics added (e.g.,
IRRI-067 rice, bakery products, noodles) the more difficult the job will be.

This is meant to be no criticism of the design of the price controller.
[t {s merely to point out that all concerped must be aware of the time,
effort and cost still remaining to make the controller fully operative for
answers to the kinds of questions for which policy makers in Korea would

Like to have the answers now.
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Stock Level and Import Control

The controlter for stock levels and imports of Government grain
works on the same design as the price controller, but it is much simpler
because there are no cross—commodity coupling offects.  Fhe added delay
mechanism for timing of import orders is hased on the stondard "DELDT
subroutine used throughout the KASS Model, and should require relatively
little tuning effort.

One can raise the question of the need for targeted stock levels it
the levels of controlled jrices (and therefore the difference hetween con-
trolled prices and simulated market prices) are targeted.  The two are di-
rectly connected through the demand functions, so that the "desired" stock
level for input to the stock level and import control voutine can be gen-
crated internally as an endogenous variable. 1 stock Jevels are targetoee
separately, this linkage with the price controller would measure inconsis—
tencices bhetween the price targets and the stock level taryet-. This was
discussed with Mr. Cibson, and it is belicved that he will be able to ro-
vise the routine accordinglvy.

Another question relates to the desirability of designing for Gov-
ernment stock lfevels by position in the marketing system, and building in
additional delay subroutines where needed fas sav stocks  located at country
points for sales to impact consumer market prices in urbio centers).  The
shorter the time interval in the model), the more important it is to simu-
late market position and delays in the model. At 1/40-year perhaps country
point (farm, assembicr, miller and shiipper points) and consumer market
point (wholesale and retail point) positions will be adeauate, If this
were done, separate average storage losses should be incorporated by mar-

ket position as well.
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Marketing System Capacity Control

The Government in Korea provides for the storage of controlled grains
both in Government-owned warchouses and by purchasing warchousing services
from approved warchouscemen in the private industrv. Related marketing services
(Milling, dockside services, shipping, ctc.) are obtained on a contract
"custom service' basis from approved operators in the private industry. In
the case of milling, contractors deal exclusively with Government —owned
grain, and a scparate group of private millers deal with free marvket grain.

The simutation model as documented in the July 1973 Status Report
will be modified to reflect the way Government grain is handled in Korea.
The capacity control mechanism as documented is fine for the Government-
owned storage capacitv. 1t prescribes the activitices required to meet given
plans for Government-owned capacity, the activities including the rates and
timing for starting Government-owned warchouse construction. 1f such capac-
ity is desired gt country points (none exists at the presenl time) pro-
visions could be made for identifying the Government-owned capacity by
position.

Relatively Tittle delay is involved in obtaining the use of approved
private storage, milling and other marketing service capacity once the ca-
pacity exists in the industry. From the Government side, perhaps a simple
delay subroutine is desirable to reflect time required to commit the ser-
vice, although such delay may never exceed 1/40-year, and be unnccessary.
The construction of capacity by the private industry to serve the Govern-
ment probably can be handled best in the marketing system capacity response
mechanism for the private grain marketing industry, rather than in the
Government Model. Doing so also will avoid complications in the financing

and accounting routine for the Government grain operation.
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Financing and Accounting

The financing and accounting routine for the Government grain operia-
tion parallels the policy control mechanisms for storage stocks and imports and
for Government warchouse construction.  Revenues are computed from sales of
Government stochke and the established selling prices.  Costs of sales are
computed from acquisitions (domestic plus import) at the appropriate buying
prices, with adjustments for cash flows on imports acquired on delayed
settlement basis, Operating fixed and variable operating costs are accum-
ulated and net revenaes caleulated.  Warchouse construct ion costs and cash
flows arce calculated, and everything is accumulated in the Government grain
balance account .

Few changes are nceded in the routine as documented in the July 1973
Status Report.  The various costs for marketing services obtained {rom the
private industry will be refined to reflect the actual services oblained
and the standard scrvice fees paid by the Government.  Most of these are
fee schedules rather than flat rates, retlecting the class of warchouse,
position in the marketing system, cte.  The standard skrinkape rates allowed
by the Government will bhe incorporated in the loss factors.  Separations
will be made for whole grain storage and milled grain storage so that the
volumes and fees for cach will be compatable, and so that volumes and costs
can be reduced to a common denominator, say milled rice equivalent,  When
these "real world" factors have been incorporated, the accounting and [in-
ancing submodel for the Government grain operations should produce accurate

results.
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VII. EVALUATION OF THE PRIVATE MARKET SUBSECTOR MODEL

The private macket subscetor model of the GMP component in the KASS
Model is Intended to simulate the time, place and form utility pipeline
between marketed farm production of the three grains and the final urban
purchases of the products from these grains.  The model is linked to the
Government grain marketing subscctor model so that when Government is
active in grain operations a portion of the market ings are diverted from
the private channels at Government purchasing prices, moved through the
Government channels and later released into the private market channels
(at the retail level) at announced Government sales prices.  When the
Government is not active, the entire off-farm marketings tlow into and
through the privave channels.

The model is being modified considerably from the form desceribed in
the July 1973 Status Report to more nearly reflect the reality of the
private grain marketing system in Korea. As outlined in Section 11, the
model includes separate routines for simulating (1) marketing functions
in the private subsectors, (2) levels of privatelyv-owned grain stocks,
(3) stocks and rates of [low in the markcting system, (4) marketing sys-
tem capacity responses and (5) handling, storage and milling of imported
wheat. The subsector is modelled to be responsive to price changes as
they relate to costs and profit opportunities. 1f the prices are pro-
perly controelled by the Government grain marketing program, the model
will reflect the motivation of the private sector to take over much of
the task of storage, milling and marketing now moving through the Gov-
ernment subsector. Likewise, if the prices are improperly controlled,

the model will reflect the adverse effectsand disinvestment in the
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privatc market ing subsector. The model also will do the accounting for
the private subscetor probably fucluding the investment In facltltles tor

providing milling, storage and other services for the Government subscetor

on a custom for-hire basis.

Marketing Functions in the Private Subscctor

This routine in the model is designed to simulate the private sub-
sector market channels, the flows of grain and grain products through
these channels and the grain inventories in the channels needed to sup-
port normal opceration of the subsector. The basic mechanisms of the
rout inc arc deseribed in the July 1973 Status Report; however, they are
heing cxpanded to retlect more accurately the operation f the private
market ing subscctor in Korea., They will reflect the Lypical operating
patterns for cach ot the key marketing functions, including assemily,
milling, shipping and wholesaling and retailing.

Because there are substantial differences in the organizat ion and
operation of the private market ing subsector among the threce regions
included in the KASS Model, separate simulations by region would be
highly desirable.  In most of the northern region serving Seoul and
Inchcon, the millers operate strictly on a custom basis for farmers, and
do not take title to the grain (see Section 11).  Shippers buy the milled
grain from farmers and maintain relatively low inventories. 1In the cen-
tral region the millers do take title to the grain and hold substantial
inventorices of the whole prain to support their milling and merchandising
(shipping) operations. In the southern region, both types of organiza-
tion prevail in the private marketing industry. 1f the model is operated
by region, a mechanism will be needed to reflect at least the dominant

one-way flows between regions (particularly to the northern region from
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the central reglon) as well as the vertical lows Trom assembler to re-
tafler within reglons.

Care must be exerelsed to be sure that all flows, jevels, capacl-
ties, unit costs, prices, cte. in the simulation are converted to o
common denominator such as milled grain cquivalent. Farmers and millers
store the whole grain primarily. Shippers, wholesalers and retailers
deal with the milled grain. The inter-regional and other long distance

shipments move in the milled grain form,

Levels of Privately-Owned Grain Stocks

This routine is designed to simulate a rational protit-motivated
grain inventory managemeri pattern during feasible storape periods (when
the positive change in price during storage exceeds averape total vari-
able costs of storage). CGreater profits can be realized on privately-
owned stocks which are held for longer times during these feasible per-
ifods. Ther fore the objective of the storer operating under this ra-
tionale is to accumulate inventories as early as possible Juring the
feasible periods and manage them in such a way that the inventory level
at the end of the feasible storage period is at the mininum for continu-
ing his business activities (milling, merchandising, cte.).

If storage capacity is less than the inventoryv level that would be
accumulated following this logic, then the grain holdings, storage earn-
ings and nct income forgone are calculated by period and accumulated for
the year. The forgone net income is compared to the incremental invest-
ment cost for new facilities to determine feasible conditions for expan-
sion of private grain storage capacity. From this information, long-run
growth characteristics of private storage capacity are simulated on the

basis of exponential growth rates as a function of forgone net storage
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income (with exponential smoothing of year-to-year variations).

The logic of the model is sound and the design is imaginative., There
is no reason to bhelicve that it will not simulate accurately the storage
behavior of privately-owned grain stocks over and above those held to
support the normal marketing functions such as milling and merchandising
operations, and within the limits nceded for sales to maintain financial
cash flows tor the operator.  Both limits can be built into the model.

In order to be realtistie, the subroutine should be able to deal
separiately with stocks held on farms, at country points, at consumer
market points and by consumers.  The same logle will work av atl levels,
s that the same routine can be used. Unfortunately, Korcea does not
maintain time-series statistics on grain stocks by position.  Basce infor-
mation for the model must be developed from the unpublished records of
the millers and handlers associat ions, NACE, Korean Express Company, ole.,
and perhaps in part by survey. At least until the necded statistices by
position can bhe developed, it may be necessary to bhuild o series of self-
balancing checks into the model to insure orderly similation of stock
levels by position and the tlows through the system from one level to the
next.

Practically all of the whole and polished grain moving through the
private sector is handled in bags. Therefore, the size of individual
hins is not a factor in limiting the number and amount of different grains
and ditterent qualitices held in inventory to fill the capacity at a given
time; this factor can be ignored in the simulation. 1f total capacity
beconies a lTimiting factor io actual application of the model, it may be
desirable to build in a mechanism to establish a priority of claim among

the grains tor this capacity.
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The marketing system capacity response mechanism in the private sub-
sector model has yet to be developed at this writing. VYresumably it will
follow the logic of the capacity respoasc mechanism for holding privately-
owned grain stocks, discussed above. Tt will need to operate scparately
for the different marketing functions or levels in the private marketing
subscctor. For the rice and barley millers, it will need to reflect re-
sponses in both milling capacity and storage capacity. Storage capacity
responses may be adequate for the shipping, wholesaling and retailing
functions. However, transport capacity responsc could be tmportant for

the shipping function.

As pointed out in Section VI, the private capacity response mechan-
ism secems to be the appropriate location within the total GMP component
to reflect also the capacity response of privately-owned [acilities used
to support the Government grain marketing component. This includes the
NACF (and any other) storage capacities which are performing the assembly
funct ion {or the Government purchases. Tt includes the milling capacity
and storage capacity of the private rice mills and barley mills licensed
to deal exclusively with the Government-owned grain. It includes the
appropriate portion of the capacity of the Korcan Express Company and
other privately-owned public warehouse companies uscd for wholesale stor-
age of the Government grain. 1t includes the stcrage capacity of the
retailers licensed to handle the Government grain. Tt includes the pri-
vately-owned milling and storage capacities used exclusively for the pol-
ishing and handling of imported rice and the milling and handling of

imported barley (all of which are under Government controi in Korea).
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Milling and Handling of Tmported Wheat

As outlined in Section 11, the importation of wheat together with
the port handling, milling, storage and product distribution to the bakers,
noodle manufacturers, feed manufacturers and other outicets is handled by
Korecan private industry under close Government control. A separate routine
has been developed to simalate this operation, and is ready for debugging
and tuning. Subroutines arce used to reflect the various lunctions pre-
formed by the Rorean Flour Millers Industrial Associationand its members from the
placing of import orders to the distribution of wheat flour and milltceced.
The Association maintains good records, so that the subroulines could be
designed and the needed coeflicients selected to reflect actual operations
accurately.  The entire simulation was discussed in detail with KOFMIA of fi-
cials during Dr. Phillips'visit, and is belicved to be an accurate reflec-
tion of the real world of imported wheat milling in Korea.

The mode! needs to be expanded to simulate the movement of wheat
flour into the bakery and noodle industries, and into other outlets, and
the movement of the products of these industries into final consumption.
Practically oothiog has heen published on the channels, margins, capaci--
ties, Ilows and inventoery patterns for these industries in Korea, nor on
the price, cross-price and income elasticitics of demand for the indi-
vidual products. 1t may be possible to obtain some information from the
biakery and noodle munufacturers association, but it is prubable that
these dimensions cannot bhe reflected accurately in the model until detailed
research studies can be made of the industries involved.

As with the other routines in the private market ing. subsector model,

the imperted wheat milling routine contains subroutines for accounting and
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and financing for the industry. These are stroight=lforward and should

cause no problems in final debugging.
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VITL. EVALUATION OF THE SEASONAL PRICING AND TRANSACTTON MECHANTSM

The purposes of this routine in the total GMP componcent dre to estab-
lish the needed price linkages among the subsector models and to provide
a rationale for transactions within the component. The market prices of
the food grains internalized within the component (and the total KASS Model)
cause responses in the behavioral patterns of cach subscctor of the GMP
component, and the behavorial patterns of the subscctors cause responses
in market prices.  The transaction subrout ine provides an internal Togic
for governing transactions among rhe subsectors within the component .

The basic concept of the scasonal pricing and transact fon mechanisms
is outlined on pages 48-57 of the July 1973 Status Report.  However, the
mechanism is being modified and expanded from the version described to
reflect the complexities arising from disaggregation by position in the
market and the inclusion of wheat and wheat products in the model. Yot
to be determined is a workable alternative to the use of wholesale prices
throughout the mechanism and the "backing into" the retail, farm and in-

termediate prices with standard marketing margins.

Seasonat Pricing

The pricing dynamics in the seasonal pricing routine are simulated
by gencrating prices as a function of cexcess demand by 1/40-year time
interval, following the parallel logic of the annual pricse cequations in
the overall KASS Model. The excess derands are computed as total demand

minus total net marketings by subscctor. These variables are added across
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subscetors of the CMP component in the price equation. The net markel ings
by subscctor are computed in the transaction subroutine. 1t is probable
that with modification, net market ings by position within the private mar-
ket ing sector can be computed in similar Fashion and then included in the
pricing mechanism.

Problems may be encountered in tuning the pricing mechanism,
especially when it is expanded to include more of the food grain products
and different positions in the marketing system. Interdependencies among
the products and among the positions will make the pricing mechanism con-
siderably morce complex. It is hoped that the tuning problems will not
become insurmountable, and that it will not be necessary to develop an
alternative concept. for the pricing mechanisn.

The transaction mechanism is based on the realistic assumption that
once a certain amount of prain is marketed it will remain on the market
until purchased (e.g., that marketing is not a reversible process).  When
the volume marketed exeeeds the volume demanded for a time period, the
rosiduals aceumulate on the market and are added to marketings o sub-
sequent periods to obtain the total "net™ marketings for each subsector
(and perhaps tor each position within the private marketing subsector).
After the excess demands within each segment arce determined, a logic is
provided to permit sccondary transiactions between segments within the
time period {1 cxcess marketing in one can be used to satisify part or
all of the excess demand in other segments.  Excess urban demand (and
therefore upward pressure on price) exists for the time period only if it

still remains after the feasible secondary transactions are considered.



Choices and Transaction Mechanisms

Provision is made in the transaction mechanism for reflecting factors
other than price in farmers' decisions to sell to the Government or to the
private sector, and for factors other than price which may enter into con-
sumers' choices between Government-controlled grain products and free
market grain products. With respect to the farmer's choice of sales
outlets, factors which should be Included to reflect current conditions
include: (1) the particular 1/40-year periods when the Government purchas-
ing program is operative (see Section 11), (2) the reluctance of farmers
to sell to the Government at equal prices, because of the red tape in-
volved, the feeling that Government grading penalizes farmers (grading is
donce for Government purchases, but not for free market purchases) and (3)
that qualities which do not meet Government standards will not be vur-
chased at any price.  In the case of consumers decisions as to choices of
outlets for purchases, current factors which should be included are: (1)
the discounting for the forced blends of IRRI-667 and domestic rices and
the forced blends of rice and barley at the Government outlets and (2) the
limited number of licensed retailers haadling Government graing therefore,
the greater average distance and inconvenicnce to get to a Government out -
let facing most consumers.

Examples of additional factors that might be considered in simulat-
ing the impacts ot alternative policics later on when the GMP component
is operative, include: (1) Covernment restrictions on farmer sales to pri-
vate channels and/or consumer purcha .es from private outlets, (2) condi-
tions with which the producer must comply in order to sell through Govern-
ment channels, (3) hidden "taxes" involved in sales to and/or purchases

from Government channels versus private channels, (4) issuance of food



stamps or other devices for poor persons or other classes of consumers
which are good only at Covernment outlets, and (5) consumer rationing pro-
grams which arce applied differently to purchases from Covernment outlets
and purchases from priviate outlets. These are only examples.  There arce
many pousible Government controls other than price rhat could be simulated
and the probable imports measured through this feature of the program.

The feature is not located in the total CGMP component in a way to
effectively reflect the impact of non-price Government programs to modify
producers' total sales through all outlets nor consumers' total purchases
from all outlets. 1f such options are neceded, they should be reflected

in the producer subsector model and the urban consumer subsector model,

respectively.



IX. SUMMARY OF SUGGESTED REFI1:JEMENTS I[N THE CMP COMPONENT

The suggested refinements in the grain management program simulation
component summarized in the present section arce viewed by the authors
as relatively high~priority items. 1t is hoped that most of them can be
incorporated into a fully-operative version of the component by December
of 1974, They are not intended to increase the basic capabilitics of the
component, but rather to make it more effective for addressing the kind
of policy issues Tor whiech it is designed.  The evaluators' suggestions
for adding to the scope of capabilitics of the GMP component are included
in Scction XI of the report.

Most of the suggestions summarized here are included in the above
sections dealing with the specific subscctor models in the CMP component.
Most if not all were discussed with Forrest Gibson in Korea; many may
have been incorporated into the models making up the component by the
time this report is available. In a sense the more nearly redundant this
section of the report, the more successful will have been the in-process
evaluation of the MSU project effort in developing the component.

The recommended changes in the GMP component simulation models in-
clude those for effective disaggregation and thosce to facilitate tuning

the component to conditions in Korea.

Recommended Disaggregation

Three kinds of disaggregation are recommended within the GMP compon-
ent models. They are: (1) disaggregation of the food grains into key

products, (2) disaggregation of the Government and the private marketing
g ]

-55-



-56-

subsectors by major position (or function) in the marketing system and
(3) disaggregation by the three regions included In the KASS Model.
A.  Product disaggregation
It is recommended that the three food grains be disaggregatoed
into clearly distinguished consumer products of these grains:

-— That rice be separated into (1) 1RRI-667 rice, and (2) all
other rice.

-~ That wheat or wheat flour be scparated into (1) bread and
other bakery products, (2) noodles and (3) other products.

Although there are differences between naked barley and ordinary barley,
and, on the consumer product side, between polished barley and pressed
barley, these differences are believed to be less sigonificant, and barley
disaggregation in the models is not recommended at this time.

The reviewers recognize that rice is not separated in the over-
all KASS Model, ana that separation of IRRI-667 will have to be made in
all four subscctor models of the GMP component (sce the diagram in Section
I1). Nonetheless, it is believed that the unique characteristics of TRRI-
667 in the production subsector, in the milling and market ing subscectors,
and in the urban demand subsecior make the distinction cssential if the
GMP component is to serve its intended purposes ceffectively.

The recommended breakdown for wheat involves only the separation
into the key products of wheat, and conscquently, only the private market-
ing subsector model and the urban demand subsector model of the GMP com-
ponont.,;Nood]us and bakery produets have quite different demand func-
tions, including different crose price elasticites with rice and barley.

' category neced to be scparated and con-

These products plus an "all other
verted back to the wheat flour or wheat equivalent if the component is to

be able to address the key issues facing food grain policy makers in Korea.



B.  Disaggregation by market positlon
The reviewers bell‘uvo that the private market Ing subsector

model and the Government marketing subscctor models in the GMP component
must deal separately with flows, levels, prices, unit costs, capacities,
etc. by the key positions in the marketing system if the component is to
be a useful planning tool to policy makers. The kev positions which need
to be distinguished are farm level, country point (milling and shipping)
level, consumer point (wholesale and retail level) and consumer household
level. The cocfficients appropriate for most of the variables used in
the models are significantly diffcerent from one of these levels Lo another
in the marketing system,

C. Disaggregation by region

Disaggregation by the three general regions of the Republic
included in the overall KASS Model is particularly usceful because of the
different rice-barley production patterns and the functions performed by
the millers of these crops among the regions. It is believed that the
same structural models within the GMP component are applicable in all
regions--that only the coefficicnts appropriate to each region need be
applied to regionalize the component. Regional disaggregation should
insure more accurate simulation for the Republic as a whole as well as
provide regional simulations matching those of other components of the

KASS Model.

Recommendations to Facilitate Tuning of the Component

A number of fairly specific changes in the GMP component models are
recommended to facilitate tuning of the component to fit conditions in
Korea and improve the acceptability and usefulness of the simulator to

the planners and policy makers who will be using it.
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A. Non-food uses in the production sector

Rather than the catch all "production" deflater to adjust re-
ported production to reported consumption (after reflecting Imports) it
is recommended that on-farm non-food uscs of rice, barley and wheat be
reflected in the demand routine for the production subsector. Examples
of major non-food uses in Korea include seed, home brewing and on-farm
feeding to poultry and livestock.

B. Off-farm sales

Rather than handle simulated pericd-by-period off-farm sales
in the production subsector model, it is recommended that production,
harvesting and farm demand be handled in this model and that the market-
ing patterns be generated from the seasonal stocks subroutine of the
private market ing subsector model.

C.  Urban demand

Regardless of the final procedure used to simulate seasonal
urban demand, it is believed that a more effective linkage to the non-
agricultural sectors is needed in the KASS Model if the GMP component is
to be fully effective. This is even more true if seasonal purchasing
(and storage) patterns by urban consumers arc to be simulated in the pri-
vate marketing subscctor stock-levels subroutine and reflected in seasonal
urban demand patterns--a procedure which the evaluators agree is essen-
tial for an accurate simulation of grain storage patterns in Korea.

D. Prices by market position

It is recommended that price and price responses be simulated
by position (farm, country point, wholesale/retail, consumer) rather than
be backed-off at average marketing margins from the simulated wholesale

price. It is believed that the implicit assumptions of (1) demand co-
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efficients at all positions tiled to the wholesnle prices rather than the
relevant market prices and (2) seasonal constant market Ing margins be-
tween all positions cover up much of what may be of direct interest in
the simulation models.

E. Government stuck targets

Given the market demand functions (which are used consistently
throughout the GMP component as the driving mechanism), stock targets
(inflows, levels, outflows) are given by price targets. Separate Govern-
ment targets for prices and stocks are inconsistent by definition.
Furthermore, the simulator will be more direct and powerful if stock
targets are generated by the model and then compared to enrrent stock
levels in order to produce the signals for remedial policy action.

F.  Storage capacity subroutine for Government "lcased" facilities

Since the Korean Government does not leasce privately-owned
storage and other marketing and processing facilities, but rather hires
the services of the private firms on a "job" basis, the capacity adjust-
ment subroutine in the private subscctor model is the appropriate one for
the non-Government-owned facilities used for handling Government grain.

G. Careful conversion to common denominator

Grain is handled part way through the Government and private
marketing systems as whole unmilled grain. Capacities, unit costs, unit
margins, etc. up to the milling points are based on the whole grain.

From the milling point forward the grain is handled as milled grain. The
variables and coefficients will have to bhe converted carefully to a com-
mon denominator (probably polished rice, pressed barley and wheat flour
equivalents) before the GMP component models can be tuned accurately.

Policy alternatives which would affect milling rates--say low cost public
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loans to private mills for rubber-roller hullers--would change the con-
versions in the simulation. For this reason the conversion factors to a
common denominator may need to be read in as data rather than written
into the Fortran equations.

H. Capacity response mechanism

The needed refinements in the capacity response mechanism of
the private marketing subsector model include the addition of milling
capacity along with storage capacity responses. Transport or shipping
capacity respounses may be needed also.

Policy-makers in Korea also are much concerned with the
quality of existing milling, storage and handling facilitics. Perhaps
the mechanism can be made to reflect responses in capacity at least by
recognized classes in Korea such as Class I, Class Il and Class TI1 ware-
houses, type of rice milling equipment, ctc.

1. Non-price factors in marketing choices

As designed, the price response and transaction mechanism of
the GMP component has the capability to reflect factors other than price
in farmers' choice of sales outlets and consumers choice ol procurement
sources boetwecen Government channels and private channels. 1t is recom-
mended that this feature be activated to reflect the factors causing both
farmers and consumers to discount the Government channels when prices
ave equal. Similar features would be desirable in the response mechan-
isms for the farm subsector and urban demand subsector models. This
would give the GMP component the ability to reflect non-price factors in
farmers' decisions of how much to sell and consumers decisions of how

much to purchase, independent of the choice of channels.
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J. Feed grains

Corn, grain sorghum and other feced grains arc not included
explicitly in the CMP component models at present. It is believed that
it is not necessary for them to be included urtil the livestock compon-
ent is developed and interfaced with the GMP component. In the meantime
the important thing is for the GMP component to reflcct the proper
portion of rice, barley and wheat milling and brewing by-produccs which
move into livestock feeds, and the amount of whole barley and other food

grains which are fed directly on the farm,
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NEEDS AND PLANS FOR EFFECTIVE UTILIZATION OF THFE COMPONENT IN KOREA

Because the GMP component even in preliminary form is not expected
to be operative until about July 1, appraisal of the utilization of the
component in Korea has to be based on the anticipated needs and plans.
The potential users of the component are the planners concerned with nat ional
policies for the production, importation, marketing and utilization of
food grains in Korea. The agencies directly responsible include the
Miniscry of Agriculture and Forestrv, the Economic Planning Board and
the planning staff of the President's Office. These people are aware
that the simalation models are being developed and approximately when
they can expect them to be operative, but have had no chance to develop
fFamilarity with the component and what it can do. This will come with
seeing the models tried and judging the results.

The direct avenues to the key pcople who are responsibie for
national food grain policies are the top people in the planning sections
of the Ministry Burcaus involved, including the Food Management Bureau
of MAF and the planning divisions of EPB which arc directly ¢-ncerned
with food policy. Some of these people have more familarity with the
CMP component and are anxious for it to become operative.

Within these official planning groups in MAF and EPB are technically
trained planners who can be expected to be the direct liaison with the
National Agricultural Economics Research Institute for application of the
GMP component models. Comparable potential liai=on pcnle have been

designated or will need to be developed in other agencies, including
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research and planning organizations such as the Korean Development Insti-
tute, theuniversities, Korean Express Company and other warehousing organ-
izations, and the associations of grain millers and handlers serving both
the Government channels and private channels. These people need to be
fairly familiar with the GMP component and how to use it to simulate the
consequences of alternative management policies for food grains in Korea.

Finally, the staff of Dr. Kim, Dong Hi in the National Agricultural
Economics Research Institute must become thoroughly familiar with the
simulation models and how tliey operate. They need to be able to follow
the user's manual which will be developed for the component in order to
use it to set up and simulate the consequences of many possible combina-
tions of alternative national grains policles. Eventurlly, the Korean
staff needs to have competence to modify the models as needed to improve
and expand the capacity of the component to address critical national
grain nolicy issues.

The setting in Korea for the potential utilization of the GMP com-
ponent as seen by the authors has been summarized in Sectiun IV. This
setting is drawn upon to indicate the steps needed to achicve effective

utilization of the component.

Developing Staff Competence at NAERI

Sufficient staff competence for uging -he GMP component simulation
models effectively does not exist in NAERI at the present time. The
training program for key staff personnel is underway at Michigan State
University, but the number of trained senior people who have been rotated
back has not yet been sufficient to make a major impact. A number of

staff training seminars have been conducted by contractor personnel at
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NAERI, but a serles of specific seminars on the subsector models of the
GMP component will be needed when the component has heen developed,
debugged and tuned for use. The push to date has been to finish the
conceptualization and development of the component, and there has been
little time nor opportunity to involve Korean counterparis heavily in this
process. A concentrated effort will be required to get them involved and
trained once  the preliminary version of the GMP component of the KASS

Model is operative.

It is none too soon to start building and strengthening liaison rela-
tionships at the technical level with the key planning groups in Korea.
Project staff members are awarc of this need, and some accomplishments
have been made in this direction. A liaison officer for the Food Manage-
ment Bureau of MAF has been named officially, but not much liaison has
been aceomplished. The occasion of the evaluators' visit to Korea was
used help move toward strengthing this relationship. [n other agencies,
including the Grain Management Bureau of MAF, the occasion of the visit
was used to rvequest that an officer for liaison with NAERTD Le named.

Some of the visits to agencies and organizations outside MAF were used
to open doors for moving toward the building liaison at the technical
level with these organizations and agencies.

Perhaps it is unrealistic to expect that effective liaison can be
built at the technical level until the GMP component is operative. Tech-
nical planners are interested in the conceptualization of the simulation
and in its potential applications, but they are busy people with many

other responsibilities. It is only when the component is ready as a work-
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ing tool to help them discharge some of thelr assigned responsibilities
that they are llkély to give prlority to bhullding cffective Tialson with
those directly involved with the component. Even then, however, con-

scious effort by Dr. Kim and his staff must be dirccted to building the

liaison, for it will not come automatically.

Lizison with Planning Directors

Effort also must be directed toward strengthing relationships with
planning directors in MAF and EPB and with others in direct position to
convince policy makers of the value of the GMP component as a simulation
tool for the kinds of questions to which it can be addresscd effectively.
Most of thesc people are viewing the component with a mildly-interested
wait-and-see attitude.

Through the years Dr. Kim, Dong Hi has developed and maintained an
effective working relationship with pcople at this level. His leadership
will be even more important in the months ahead, but it will not be enough.
His subordinates, particularly thosedirectly involved with the simula-
tion models, will need to cultivate the respect of and contacts with
those who serve as the link between the technical people (who will under-
stand the simulation modeis) and the policy makers who are the potential

final users of the GMP component.

Role of the Food CGrain Policy Makers

Those responsible for food grain policies in Korea are anxious to
have improved analytical planning tools. Unlike those in some countries
who are inclined to say "don't confuse me with the facts, 1 have import-
ant decisions to make,'" the top officials in Korea expect planning staffs

to conduct sound analysis using the best analytical tools available. Of
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course, they will not accept the results simulated by the GMP component
on faith, but once its power has been demonstrated and tried by actual
policies based on the simulated outcome, they will push for greater use
of the component. The danger may be in their wanting to push too fast
for the necessary staff competence to be developed at all levels needed
for effective use of the grain management program component of the KASS
Model in Korea. This is the more likely to be true becausce of the seri-

ous and complex grain policy issues now faced by Korea (sce Section TIT).






XI. POSSIBLE LATER ADDITIONS TO THE GMP COMPONENT

The suggestions described in Section IX are intended to improve per-
formance of the GMP component for addressing the kinds of questions for
which it is presently designed. Those presented here represent possible
avenues for expanding the scope of the component and the kinds of ques-
tions which could be addressed.

A list of examples of the kinds of policy questions for which the
component is not now designed to address has been presented at the end of
Section T. After the component as now designed is operative and has
been fully tested, additions could be made so that it would be able to
address these kinds of questions. The types of additions which are be-
lieved to have potential priority for use in Korea arc indicated in the

subsections below.

Optimizing Routines

1f optimizing routines appropriate to the dynamics of the GMP com-
ponent were added, the component could be made to address questions related
to lowering total average costs, reducing total storage losses, improving
geographic distribution patterns, etc. which the present version must take
as given. In short, it could address questions of eificiency within the
marketing system. Specific examples include the following:
1. What would be the aggregrate net benefits, positive or negative,
of policies to stimulate only rice hulling at country shipping
points and polishing at urban consumption centers? With and

without conversion of the handling system for whole grain and

brown rice from bags to bulk?
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2, What would he the net beneffirs of scets of policies to hasten
the adopt fon of Class | storage structures for grafn?

3. What would be the impacts on the total market fng system
of implementing specific marketing investment projects which

are cconomically feasible viewed by themselves?

Lonput-Output Routincs

Tf input-output routines were developed to: (1) tie agriculture to
other sectors of the economy, (2) disaggregrate the agriculture scctor
into key subscctors, and (3) disaggregrate the marketing syvstem into
functional components, the KASS Model and the GMP component models would
he more powerful. This would give the GMP models the capability of trac-—
ing the impacts of actions in one segment (say rice milling) through the
entire system. [t would enable them tosimulate the incidence of the impacts
generated by alternative sets of grain policies to achieve specific goals.
It would permit the KASS Model to predict and trace the time path of
development associated with alternative development stratepies and poli-

cles,

Marketing System=Transportation Network Routine

If the geographic dimension were added to the GMP component, it
would have the power to address marketing and storage manapemenl ques-
tions—-the kinds of questions of direct concern to the Grain Management
Bureau of MAF, for example. 1t wounld deal with questions of location
and sizing of storage and other marketing facilities, the movements into
and out of stocks and stock levels by location, shipment patterns, and
so on. In short, it would add the space dimension te the time dimen-

sion now in the CMP component. With this dimension, additional policy
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issues could be addressed also, including such questions as the impacts
of geographic differences in price supports and/or price controls, and
the impacts of road, railroad, port and other specific improvements in

the transportation network.

Further Disaggregation

There are a number of kinds of further disaggregation wvithin the
present structurce of the GMP component which also should be viewed as
promising dircctions for future development. Additional grains and grain
products, additional functional positions in the marketing system, and

additional geographic areas are examples.






XTI. POTENTIAIL APPLICATIONS IN OTHER COUNTRIES

Since the application of the GMP component of the KASS Model as a
tool for planning cffective food grain policies in Korea will not be
known for perhaps another six months, the judgment of the potentials for
similar models in other countries gets one pretty well up into the area
of blue sky. The judgment must be based on the degree of penerality of
the logic in the models, the requircments for reliable coefflicients,
the requirements for technical competence in using simutation models,
the willingness of policy makers to make use of such tools, cte. which

may or may not fit conditions in other countries.

Structure of the Component Models

The CGMP component is addressed to the kinds of food grain policy
questions which represent real and necarly overwhelming issues in many
developing countries in the world. The basic structuring of the models
and the subroutines used are not unique to Korea, and could be adopted
for other countries in which relative prices are motivators without
great difficulty. TFrom these points of view, the component has the
potential for general application. If it were not used as a component
of a bigger simulation model, then the farm production subsector and
the urban demand subsector models in the GMP component would have to be
self-contained, with proper interfacing to other subscctors of agricul-

ture and other sectors of the ecconomy.
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Input Requirements

The requirements for coeflicients as input to the GMP component arc
not large in total number, but they are exacting if the component is to
be tuned to the conditions in the country it represents. The more com-
plete the component is made, the greater the problem of meeting the in-
put requirements. Pechaps the needed input would be easier to develop
for some countries than is the case in Korea. In other countries, it is
probable that a substantial amount of research would have to be done in
order to develop realistic coefficients needed for application of the

models.

Trained Personnel

As pointed out in Section 1II, the requirements for trained per-
sdnnel at all levels is an important dimension of the utilization which
can be made of simulation models such as the GM? component in a country.
The investment in the model development is suchthat this approach is hard
to justify if used only once, say to develop a five-year development
plan, and then abandoned. The tool should be utilized for more effec-
tive planning of food policiesvone vear-to-year and month~to-month basis.
This means that the availability of trained personnel, and the training re-
quirements to develop them, must be considered on a country-by-country

basis.

Attitudes of Policy Makers

There are a number of dimensions to the attitudes of policy makers
which affect the probable usefulness of simulation models such as the
GMP component in a given country. Without the proper attitude and admin-

istrative support at the National level, a country is not likely to make
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effective use of simulation models specifically addressed to the con-

sequences of alternative food grain management policies and programs.

Recommended Next Steps

In order to reduce the uacertainties concerning potential applica-
tion of the simulation model approach to agricultural planning and food
grain policies, the evaluators recommend that priority be given to the
complete development and application of the GMP component of the KASS
Model in Korca. Until this is done, and the applications determined
and the achievements measured, no one can be sure of the potential
applications.

This recommendation of priority is also supported by the authors'
interpretation of the needs and opportunities in Korea (sec Section TIT).
We believe it would be a serious mistake to do other than move full
steam ahead on development, debugging, tuning and applying the models.
We estimate that the GMP models could be fully operative in preliminary
or semi-preliminary form by December of 1974; with project input at pre-
sent levels, we estimate that it will take another year to develop the
models and their utilization to the full potential cxpected by those

responsible for food grain policies in Korea.
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KOREAN AGRICULTURAL SECTOR SIMULATION PROJECT
5= = AME X Fallo] & A Y

NATIONAL AGRICULTURAL ECONOMICS DEPARTMENT OF AGRICULTURAL ECONOMIC3
RESEARCH INSTITUTE MICHIGAN STATE UN!VERSITY
REPUBLIC OF KOKEA
iRl ®, 2 EURMATA DIAIHZRICHEI D, SUm s
Seoul mail address: Cable: USAIDMSU SEOUL A0 mail address:
National Agricultural Economica USAID/Xorea--RDD
Research Institute Telephones: AFQ San Francisco, CA 96301
4-102, Hoigi-Dong, Dongdaemoon-Ku 72-2601 Exts. 4216, 4212
Seoul, Karea 131-00 96-1611--3

18 February 197,

TO:

FROM: KASS Team: Dr. Kim, Dong Hi, Director, NAERL
Dy, Tom Carroll, Acting Tield Project Leader
Dr. G, B, losgmiller, Director, MoJ
Agricultural Sector Analysis and
Simudation Project

SUBJICT: USAID/W cvaluation of the Michiygan State University Agricultural
Sector Analysis «nd Simulation Project

During January and February, AID/W is evaluating the progress and accome
plishments of the Agricultural Sector Analysis and Simulation Project at
Michigan State University, a major part of which is the Korean Agricultural
Sector Study (KASS). In total, five professional agricultural economdsus
and systems scientists will come to Korea to evaluate different aspects of
KASS, The overall evaluation is designed to assess the advantages and
disadvantages of the system simulation approach as an operational approach
to agricultural sector analysis and to determine what additicnz? work is
needed to mprove the approach. It will clarify AID's objectives and
opportunities for further applications of the approach in countrics other
than Korea. Equally as important, it will help AID determine the citent
to which they will further support the work of the KASS team in Korea over
the next two Lo three years.

During the last two wecks of JFebruary, Dr. Richard Phillips, Ectnumisti
with the Food and Feed Crain Institute at Kansas Stabe Universivy, is
visi iy Korea to evaluate tbhe giadn manapeimcnt component of Lhe SASE
model. Dr. Phillins has been in Jorea a number of times working with
Usalp, A, EPB, snd MCC con deve lovment o0 wnalytical techndgues for
planuing and project evaluation. le is drawing on experience with grain
marketing and grain management programs in obher countries of Southeast
Asia and around the wovld in his review of the KASS grain management
models and btheir potential applications for public and privote grain
operations in Korea.

We appreciate your taldng time to meet Dr. Phillips and discuss these
toplcs with lhdan,

Joint Projoct of the Republic of Koroa and the United Statas Agency for International Development






14 Feb.

74

(Thursday)

KOREA ITINERARY
for

Pr. Richarvd Phillipe
KASS/GMP Component Evaluation

1240

1330

1430 - 150N

1500 - 1700

1800

15 Feb., 74 (Friday)
0755

0530 ~ 1239

1230 - L7Go

1300 - 1409

1430 - 1340

1630 ~ 1700

1730

18 I'eb. 74 (tionday)
0755

0830 - 1015

1015 - 1139

1200 ~ 1300

1310 - 1400

1400 - 1520

1520

Arrive Kimpo Alrpori (WW Flight #21)
Grected By TForrcst Givson

Check in Residence Hall
South Post - Lm, #212

Meceting with Francis Jones, USATL/LDb

General briefing and discussion of
CMP with Forrast (ibson

Dinner at Haija Hotel witiv John Cra 'y

Leave Residence lall Jor Chancery

Sriefing and discussion on KASS/GMI
component with Forrest Gibson

Lunch at Chaucery
Continue briefing on VASS/o v

Dr. Hoon, Pal vong, Kbhi

Courtesy Call on i1, 3,Adler
Attending: Phillips, Craig, Corroll, Jones

Leave Chancery for Residence llall

Leave Residence 1lall for NAERT

Continue briefing and discussion KASS/GMP component
Tutroduced to NAERI team members

Dr. Chyun, Soon Pyo, Chief
KASS Division, NAERI

Lunch with Dr. Chyun and Mr, Gibson
Dr, Kim, Dong Hi, Director, NAERI

Formulate interview plans for week
Mr. Lee, Sang Won to coordinate appointments

Leave NAERI for South Post
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19 Feb. 74 (Tuesday)

0810 Leave Residence Hall for Chancery

1030 - 1200 Interview at AFDC
Mr. Lee, Sang Ho, lanager, Planniug Dept,
Mr. Koo, Chun Sur, Perishable Products bept.

1215 - 1315 Lunch at Naija llotel

1400 - 1600 Interview at NACP
(accompanied by Dr. Kim, Young Bok,
USATD/RDD)

Mr. Choi, Ryung liwang, Marvager, Rescarcn Dept.
Mr. Suh, Won Ho, Senior Rescarcher,
Marketing Research Section

1700 Leave Chancery for South Post

20 Feb. 74 (Wcdnesday)

0755 Lrave lesidence Hall for NAERI

1015 -~ 1230 Tuterviews at MAF
(.ccompanied by Dr. Chyua, Soon Pyc
and ™Mr, Lee, Sang Won, KASS/NAERIL)

(1015 - 1130) Mr. Son, Jong Ho
Agriculture Planning Officer

(1130 - 1230) Mr. ioon, Sae Keun, Chief
Mr. Won, Kwang Sik
Planning Division, Food Bureau

1230 - 1330 Lunch at Chancery

1400 - 1615 Tnterviews at MAF, Grain Management 3urcd:
(accompanied by Dr., Chyun, Soon Pyo
ard Mr. Lee, Sang Won, KASS/NAERT)

Mr. Suh, Won Chong, Administrator
Mr. shin, Hong Kyun, Chief
Management Division

Mr. Chin, Scok Hyon, Chief
Storage Division

21 Feb. 74 (Thursday)

0755 Leave Residence Hall for NAERI

1100 ~ 1220 Interview at Korean Grain Association
(a:ccmpanied by Mr. Lee, Sang Won)

Mr. Lee, Sang, Cho, Managing Director
Mr. Suh, Bong Sub, Chief, Management Sectisn
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Lunch with Mr. Lee, Sang Cho
and Mr. Suh, Bong Sub

Interview at NACT
(accompanied by Mr, Lce, Sang Won)

Mr, Kim, Seong Ki, Deputy Chief
Grain Scction

Mr. Choi, Dong Myung

Mr. Sub, Won Ho, Senior Researcher
Marketing Resecarch Section

Return to Chancery

Leave Chancery for Residence Hall

21 Feb. 74 (Thursday) (cont.)
1230 - 1340

1350 - 1615

1615

1710

22 Feb., 74 (Friday)

0755

0820 - 0900

1100 -

1240 =

1230

1315

1330 - 1530

1540 -

1630

1710

23 Feb.

1630

74 (Saturday)

Leave Residence Hall for Chancery
Meeting with Robert Morrow, USAID/W

Interview at KOFMIA
Mr, Kim, Nam Suk, Chief
Planning Section

Lunch at Chancery

Interview at Koreca Express Company
(accompanied by Mr. Lee, Sang Won)

Mr. Kwon. Tac lony, Managing Director

Mr. Han, Dong lee, Deputy Manager
International Trade Section

Mr. Nam, Dae Teak, Deputy Managevw
Management for Government Section

Interview at Korea Feed Association
(accompanied by Mr. Lee, Sang Won)

Mr. You, Yun Su, Chairman

Mr. Cho, Houg Lae, Chief
Planning Section

Mr. Kwon, Hong Kee, Deputy Chief
Planning Section

Return to Chancery

Leave Chancery for Residence Hall

0755

Leave Residence Hall
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23 Feb, 74. Saturday (cont.)

0830 - 0945

1130 - 1230

1330 - 1530

1600 - 1800

1800

25 Feb. 74 (Monday)

0755
0830 - 1200
1200 - 1300
1300 ~ 1700
1730

26 Feb. 74 (Tuesday)

0805

1200 - 1300

Interview at Chungang Grain Market
(accompanied by Mr. Lee, Sang Won)

Mr. Hwang, Il Ju, Vice-chairman
Grain Commissioners Association

Lunch at Mr. Gibson's Home

Interviews with private millers in Suwon

(accompanied by DIr., Chyun, Soon Pyo
and Mr. Lee, Sang Won)

Mr. Lee, Kee Yong, Chairman

Suwon Branch of Private Grain Millers
Association

Mr. Kim, Kil Nam, Managing Director

Suwon Branch of Private Grain Millers
Association

Mr. Kim, Dong Won, Private Miller

Mr. Han, Chang Up, Private Miller

Interview at Daechang Rice Mill Co,
in Young Deung Po

(accompanied by Dr., Chyun, Soon Pyo
and Mr. Lee, Sang Won)

Mr. Huh, Yoon, President

Return to Residence Hall

Leave Residence Hall for Chancery
Report Drafting

Lunch at Naija Hotel

Report Drafting

Dinner with Mr, Suh, Won Ho, NACF

Leave Residence Hall for Chancery

Lunch at Chancery
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26 Feb, /4  (Tuesday) cont.

1430 - 1700 Interview at Private Grain Millers
Association
{accompanied by Mr. Lee, Sang Won)

Mr. Han, Gap Su, Vice Chairman
Mr. Iim, Kyung lio, Cihief
Planning Secction

1730 Return to South Post
1830 Dinner at Tom Carroll's home with Jorgen Randers

and KASS/NAERT staff

27 Feb, 74 (Wednesday)

0755 Leave Residence llall for Chancery

(Interviews at EPL and MOC rescheduled
at their request)

1115 - 1230 Seminar on Gencral KASS Model atl NAERI
(Critique and discussion with Jorgen Randers)

1230 - 1330 Lunch

1345 - 1730 Seminar on KASS/GMP Component Model
' (Critique and discussion with Jorgen Randers)

1740 Leave NAERT for South Post

28 Feb. 74 (fhursday)

0755 Leave Residence lall for Chancery
Meeting with Fran Jomes

1000 Interview at Ebp%
Mr. Lee, Yun Soou, Director
Planning Burcau
Mr. Choi, Chang liak
Planning Coordinator

1200 Interview at MOC**
Mr. Chung, Jai Suk, Vice Minister
Mr. Chung, Jae Duck, Planning Coordinator
Mr. Moon, Yon Lee, Director,

Planning Bureau

Lunch and Checkout

1315 Depart South Post for Kimpo Airport

1430 ETD NW Flight #12
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*k

iad to be cancelled at the last minute at request of LPB bacause of urgent
meetings, Mr. Chol just promoted to Assistant Minister ol IPB, and Planning
Coordinator position currently vacant. Cancellation not considered to have
any other implications; Dr. Phillips is personally acquainced with Mr. Choi
through pust association.

Had to be cancelled at the last minute at request of MOC because of urgent
conflicting meetings. Cancellation not considered to have any other impli-
cations; Dr. Phillips is personally acquainted with Vice Minister Chung
through pust association,





