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//The HAERI/MSU Agricultural Sector Simulation: An Bvaluation
Alan Mo Strout

PD-AAR-UTE-F

(The following 46 iho fivst of wix ovaluation papers propared
during January-Ferch 1974 on the agricultaral eector analysic/modeling
eifort jointl,; uvndertaken by the Korcan National Agricultural Evonomics
Research Institute (NAERT, or AERIL befoin it became "National’ in 197%)
and Michigan State Univeraity (¥SU). Tha '"overall evaluation' section
of this papaer beginag on page 18 and 1s follewed by a sumnary of the

reoommendations made in the madn body of the report.):

Following~up preliminuary but abortive simulation atudiss of
Higerian agriculturce, Micalpan State University has been ocooperating
since 1id=-1971 with the Kocean govornmon®t {NAERI and the Miniatry of
Agriculture and Fisheries) to produce a sories of agricultural sector
reports and the baginrings of s simulation model for the agricul tural
sector, In the first phase of this work (August 1371 « June 1972),
the joint NARERI-MSU team prepared a preliminary agricultural sector
analysis, & rudimontary simulation modsl plus mode.-aided examinations
of four broad agricultural development strategies, and a final sector
report and associated recommendations. This was supplemented by a
report on investment priorlities prepared during the projecti’s second

stago, July-Septomber, 1972,

‘;-\L'A- WD
Five rescvarch projects were continued during the third phase

of the project from October 1972 to date. These dealt with (1) a
foodgrain managoment sub-model, {2) an agriocultural resource allocation
cub=nodel involving recursive linear programming, (3) a livestock
production sub-model, (4) an international trade sub-model, and (5) a
population migration sub-mouel, In addition, several team memhers
produced conputer calculations for a fifth alternetive agricultural
developient strategy, specirfically aligned with Economic Planning

Board guidclines for a longer term, 1972-1981, planning offorts This
lattor work requiroed about three months and was finished in May 1973.



Tho MSU team through March 1974 will havo invasted about 14
man=years of short and lou9 torm rosaarch offort and about Us§1

. . 1 , )
millions of A.I.D. funds.«" The Kovean "countorpart" contiribution

—~——ratre

17”Manpower and Budgsts: USAID/H3U Contributions," Fobruary 1,

1974, covering Contract Numbeor ALD/wad-184 and Number AID/c8d-2975.

through January 1974 wae about 18 profwssional man-years and an equal
amount of computer pregirammer ané regearch assistants! time. Korean
moitletary coniribuiions; largely for wages and salarles, were a rclatively

modest 20 million wor or roughly US$%50,000.

Physical outputs included published sector and investmont
reports, about nine published spocial. reports, a varlety of internal and
mimeographed memoranda and papers, various portlons of a simusation
model, and associated computer softwecre including a lengthy '"User's
Manual'® for the fivst phase simulation model. All of the published

reports appecared during 1972

svaluation methodology

AID's deocision to launch on independent evaluation of the
model was made in late 1973 in anticipation of MSU contraot renewel
discussions bofore March of 1974, The evalustion was to '"measure the
dogree to which...spacifio objectives have been fulfilled in Korca,
ldentify factors that have detormined the degrce of success of the
approach, suggest sleps that can be taken to extend and improve the
model's performance, and indicate the necessary concrtions for
transferring this aoproach to soctor analysis in other countries."
Objectives of tho MSU contracte were identifled as having been to:

1) Adapt, extend and test the computer simulation modeol
daveloped under project AID/osd~1557 for Nigeria to
evaiunte selocsted agricultural nolicies, programs, projects
in Koreaj

2) Establivh linkages with national planning and research

agencles in Korea} and



" 3) Train the human resources and develop the organimational
capability in Korea to use, moa.fy, and improve the
computorized simulation model for actual agriocultural
planning and poliocy formulation,

The Zvaluation Planl/culled for "six related but independent
papers' on:

1) Capacity and utilization of the model in Koroa

2) The systoms model

3) Recursive linear progranming production component

L) Population compcnent

5) Grain management program component

6) Livestock ocomponent

1’Lehman B, Fletoher, "Plan for Evaluation of the Korean Agrie=
cultural Sector Simulation liodel,! January 15, 1974, 5 pp.

The first paper was further descrihed as folloust
The most important single criterion for success in this
sector analysis offurt is the oxtent to which Korean
porsonnel have been trained and hav> the opportunity to
uss, adapt, and further improve the model., This continuing
analytical capacity 1is espsential to make computer models
viablo and low-cost planning tools. It involves trained
pcrsonnel, computer capability, and organiszational ar-
rangements that make it nossible for the analytical results
to be applied to the policy-making process, Thic phase
of the evaluation will assess tha extent to which thié
capacity has bean devceloped and actunal utilization of the
model in the planning process has taken placc in Korea.
It will also determine the interrelationship between the
formal model and the Koroan agricultural sector analysis
completed under projoct ALD/csd~-134 (Korean Agricultural
Sector Study).
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In spite of tho last asentonce above, it was generally agreed
that the evaluation was to foous primarily upon the model~building
effort as being ‘the more innovative and controversial part of tho
NAERI-MSU project. I have of course taken sono llberiies with tho
evaluation quidelines quoted above. ~Althougb foousing primarily upon
the human and institutional setiing, T touch briafly on technical
model=buildinzs matters. I also dovote more attenticn to the post-modol-
building utilizatiocn phase than may have beon oripginally intended.
Intervicws upon which the following ovservations aure btased were conducted
during the weel of January 28~Fobruary 2, 1974, in Seoul. I was assisted
during some oif thc interviews by the symvathetic company of Lohland
Fletcher from ALID/Vashington and by the helpful counsel of AID*s rural
development officer in Seoul, Francis Jonos. The H3U staff membors in
Jcoul, including projcct diructor Edward Rosemiller and loecal team
leader Tom Jarroll, could nci{ have been nmore cooperative., I owe my
ciief thanks, however, to the 27 Korean proiessionals with whom I
discusced the model-building and sector znnalysio offort and particularly
to the § staff members of the National Agricultural Economics Research
Institute with whom I had extended discussions., The names of thore

interviewed are contained in the Annex.

It should be obvious, {inally, that observations based upon
a limited number oi interviews and limited equaintance with Korea will
contain errors of various degree and kind no matter how oconfidently the
observations may appear to be expressed below. Criticisms and corrections

of thie report arc thercfore encoursged,

Adapting, extending and tosting the computer model

This topic i1 to be the subject of the other five evaluation
papers., It is clear, howevor, that it had been possible to modify elements
of the Higerian model and to use them, interspersed with hand calculations
and "man~machire interactirn," to provide an input into the phase one
agricultural scctor study. I did not look into the exact timing or man-
power costs of this work nor the extent to which adaptation was carried

out in East Lansing rather than Scoul, The opinion of the MSU team
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members, with which I seo no roason to quarrel; was that tho Koroan
sector study was finished moroe guiockly and at a lower cost than would
have been possible without the prior werk dore on Nigerin, It is also
true that subsegquent te compleitien of the sector study, Kerean teanm
members were avle to vrodvce a fifth set ol olicrnative computer runs

within a threc¢ month period.

My impression, however, is that the number of model elements
adapted from the Nigerion effori was relatively modest and that it was
not a particularly casy job to it thea to Xovean realliy, tHodel
results provide a1 backdrop and an air of guantitative respectobility to
the sector study, but it is not clear to what extont the sector study's
conclusions and recommendations werce depondent upon vhe compubtar runse
™o feeling amon:: the Koreans was that it tock mich of the initial,
9=month phase-one perioa to cducatc the Amerizcans abgeut Korean agriculture,
(Having a nodel framework in mind during this oducaiiznal process,
however, probably roeduocd the time regquirements.) The sector study itself
is quite well done ~ one of the best I have scen -~ but the Korean view
was that thore was little in it (or in the wreceding series of '"special
reports') that was now toc the Roreane, This of course does not detract
from the value of the study, and a number of the study’s reconmendations

have alrcady been implemented,.

Some notion of time requirements for model use can be gained
by examining the "{ifth alternative" runs made in March-May 1972. By
this time the prelininary adaptntions of the model had been completed,
some inprovemento i.: softe=ware had produced more rendable print-outs,
and the primury problem was to tie in model results to Xconomic Planning
Doard (EPD) targets for nopulation growth and 1981 per ocapita income,
Tho interaction with the planuing nrocess will bo discussed further bolow.
lere it may bte noted, howecver, that the utiiization procese took 20«25
computer runs,'" These produced Vfour or Five final results,! all but ouo
of which was rcjected as not ngreeing closely enough with various
constrainte or prcdjudices of assorted administrators in the Ministry

of Agriculture and Fisherilcs.
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The point to be made here is that even undaer the best
circunstances model~using requires much time end effort. Models,
after c1l, are eonly tools, and a cortain amount of trial and error
oxporimeatation will always be neceseory boforc intuitively usetul
rosults can be ohtained., The ocorollary of thds is that the employment
of a large mathenatical or simuleiion wod:! ay not spoed up the planning
or decision=amking process., lor will it genorally reduce the neved for
economists and other professionala, IUf anything, such modols uro labore
increasing. The benefit in the models lies not in reducing the time
needed for decisions but in improving the quility of the judrements and

the plans which e made.

Two further points, the firet on data probloms and the second
on model vnalidntion: Korem has probably oune of the best collections of
cconomic and related dnta of any develoniug couniry. Tour sets of input-
outpui tnbles exist for the 1960~1970 dacade, the most recent having
nearly 400 sectors. There are neurly 20 years of detailed national
accounir, and quarterly data aro aveoilable going bac.. to 1960, Yet the
data demands of a major model~building effort are almost insatiable, and
I ran into conciderable oriticism of the nodel's data base on two grounds,
The first had to do with sheer magnltudes. As one participant pnt it,
"One thousand lkindn of data were used by the NAERI/KAS3 (Korean Agri-
cultural Sector Simulation) team, and ninecty percent of them did not have
long enough time sceries to give reliable parameter ostimates.! At the
micro ieval there is a pauecity of data necded by a detailed model and

too little existing analytienl work on datn that are available.

The second data vroblem has to do with persistent biases in
existing sericecs., These arise from the natural desire within a government
bureaucracy to have revorted reality agrec as closcly as possible with:
previously announced targets and plans., Data arc collected in many
cases through the same channels winich are charged with administering
action prograns, Reported figures may be subjoect to further negotiation
and adjustment before publication, Such difficulties uppoared to be

well-recognized, and in tho ozgo of ricc production estimatos the KASS
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tean was able to use an ultcraative get of data for modifying the
official figures, Ther: ic the nuspician hoewever, carticularly on the
part of those outside of the government, that biases are more widespread
than was perhap: appreci-tod by the MOU norticisants and that a
predictable requence has coisted and will ceatinue to exist of cptimistic
forecasts being followed by eppropriately bnlased data estimates, It
should te noted that one aten s awrendy beun taken{as o result of KASS
recommendations) to reduce this preblem in the future by romoving agri-
calitnral data enumaraters f£row the contrel of local governments and
placing them under the Ecoromics Siatistics Division in the Ministry of

Agriculture and Kisherics.

Data difricultics uale doubly luwportant the job of checking the
validity of tac nodels 4 ceortain amount of Mgensitivity testing" was
don2 by the KASE team, and model! output was subject to numerous checks
of common scnse and expert opinion, One {oroan observer, however,
criticised the wmodeling work foi not having attempted to wmake backwards
"nrojections" into the past, beyond thosge years used for preparing the

bullk of the wodel's parumeterc,

The basic nhilonsonhically difficulty is that the "art" of the
sientifi method is to simplify rceality, elinminating extranecus factors
or thosce with only a rinor impact upon the outcome, and focusing upon a
relatively snall groupiag of causo and effect interrelationships, This
is more difficult to do in the real world than in the laboratory because
extrancous factors are always appearing from nowhere to affect the
results., The tendency is, therefore, to make models more and more
complicated in order to encomyuass ae many peripheral relationchips as
possible. When it comes to testing such a model, however, it is hard *o
§ay which of vhat mny be many dubious data clements needs improvement or
modification. "Finc tuning' adjustmcents wade at this point to improve
the nodoltas correspondence to past experience mey or may not bte adequate

when the model ic opplied to future or hypothetical situations.
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Linkages with national nrlonning and rocearch agencies

Sffective lintuges depend upun adoquate knowlodge of what is
being supplicd and how it is to be used; & saticywsctory guld pro quo
between the particy, and o dagree of trusl, vollarance, and mutual
accomwodatiou. Theoe conditions are o6 necesunry in non-paocuniary
trancactions asg they are when monev changes hands, although personal
relavionships may be morse uportant n tic forwmer 2asc. Personal
relationships, in turay uoy be hoavily linked to tho position, status,

and pevhaye age of the individuals invoived,

In the cose of the NAERI/MSU modol-building and sector analyais

cfforts, the nalurai linkages arce with:

~ other divisions within the Wational Agricultural Economics
Repenrcn Inostitute

~ operating dburcaus and divisions within the Ministry of Agri=-
culturo and Fisheries (MAF)

~ data=gapnlying units within MA# and eloewhere, in and out of
governnent

- planning and higher level decision making units within MAF

~ gectoral and higher plonning lovels within the Economic
Planuing Board

- other governnuent ministricso, ecpecially those having to do
with ferestry, regional developnent, local goveramont, and
infrastructure

~ the Bluo House (executive offices of the Preaident)

- providers of compliter services and training, ospecially the
Matiounal Computer Cenier (NCC) end the Koroa Institute of
Science and ‘fechnology (KI3T)

- quasi-governmental rescarch or training groups such as the
Koron Developmont Inctitute (KDI) and the Korea Advanced

Iustitute oif Seicnce (HATLS)



-9 -

- quasi-goveramental operating groups, especially the Agri~
culturzl Development Corporatiorn (ADC), the Agriculture and
Figherias Developmont Corworation (A¥DC), ond the National
Agricultural Cooperative Fedaration (NACF)

- university sources of pescarcn and training such as among
others, the Collegs of Agriculture, Scoul National University,
Suwon (COA/SNU)

- doror and i1ereign techideal assistance agencies, chicfly USAID,

other Lilateral donors, UHDP, and FAO

There was not encugh time for intorviewe at all rclated
institutions. I did not get to Suwon (COA/SNU an ORD - Office of Rural
Development). lleither did I visit any of thv quasi-governmental operating
agencies, ADC, ArDC, and NACL. Most of the other groups on the above list

were represented, hewever. Details are given in the Anhex.

On tho matter of _aforintion flowe, there appears to be
inadequate knowledge even among other NABRI divisicns. ost interviewces
other than KASS toam members had only a vague idea of what the simulation
vodel was all about, The genoral impression was that the model was quite
couplicated, mathematical, and difficult to understand. One or two
prospective customoers wero quite enthusisstic about the potentinl usefula
necs of the model, but it was not clear how 1wch of their entnusiaom was
based upon sound knowledge, To dite there has been little first hand
experience with the model on tho part of outsiders. The results produced
by the KASS tcam have been useful though not particulur’y striking and
scen to have been larpgely amployed by the five-man central planning staff

within MAD.

Both supplioroc and consumers are aware of the problem of
inadoequate knowledg>e NALRI sponsorced a lecture course on systens
annlysis in HNovenber 1971, The Institute aloo ran o 10-day workshop in
July-August 1973 which ronched about 60 occnomic analysts and higher-
lcvel decision makers and was apparcntly quite well received. The most
compon suggestion encountercd for iuproving information on model usc and

potential bonefits was to exchange stafl members with the KA3S project



or parhaps to assign shori terw atafy membars To worl with the KASS team.

Titis has and is being doue wheore {au5 neceds Spacinlized agsietance in

v -

modeling a particular arca, but 1t might be wore ficult to organize

and wnrovide supcrvizion for if outweidera wore teo join tho KAS3 projoat

"

fov short perinds ae general purnross ansiotanta" or cpprentioco

.

programnmers,  Nevertncless it i proboenly tno gicat practioal way for
informirg outside agencies at tho evall lavael of modal capabillities and

operation.

On the matter of aporoprinte quid pro guo, there has bdeen quite
a lot of cooperation in date gatheriang, ote, This geews to rely rather
heavily on informal friends..ip channels, chicefiy deriving from attendence
at Seoul Nationel University's Collegs of Agriculture., dimilarity of ages
and graduating claaseco thue becomesn o {Tactov. amorg the youanger
proifessionals in particulor, there L orebrwly o certndn glamour atiached
to giant, couwputerized modely and a sonsequent willingness to contribute

to ar.d be ossoclatawiwith the KASS orfiory,

Aniong the higher level vsors thers is more of an attibude of,
"How can the model =~ or NAERI for that nutitor -~ holp me with my johv!
The KASS renorts have helpod ORD get a slzeable rescvarch loan from AID
and have helped MAF'c Lconomic Stalistics Division gain control over its
field enumerators. Both contributiona of KASS heve boen warmiy welcomad.
Dircct use 27 the model resulis have so far prousod wixed reviews, To
some it gives a rromise ol considerabvlie wotentlal, and it provided "one
more teaol” to the burcau chiefs and plannersc wWio worlked on the 1972-1981
projoctions in early 1973, ‘There has apparently been some criticism of
the KAS5 effort within MAF for not producing enough visiblo resulto to
date and proving the model's worti is sonme dramitic fashion. This scemed
to Le a raher vague complaint auwong unidentificd “ranking officials! and
may partly rcflect the fact that the KASS team has so far produced little
analytical work based on the modeling effort and fev reporis of any kind

fur general circulation since tie lattor part of 1972.

Although not mentioned by any of the madel users, I suspect

that preater atteation to computer output rormai would make the results
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/ more directly usable and recognizable. The EPB, for example, iu

" interested in "agricultural, forestry end fishories GNP" while the KASS
model (Alternative 5) produces estimates of "agricultural value~added."
What is the relation between these two concepts? EPB deals with !"farm
population! while KASS roporte "rural population." In the Livestock
Bureau of MAF, the directoy is accustomad to thinking in terms of
millions of eggs. Egg outnut from ths KASS model, on the other hand,
is reported in willions of metric tons, These are minor probloms of
comparsbility and measurcement and should be essily remedied. Until they
are, and until the model is programmed to produce additional details
vhich an administrator may require to help him with his job, the useful-

\
ness of the model results will not have reoached their logical potential.

Finally, although the NAERI staff seems anxious to provide
scrvices for potential users, their psychic and economic rewards for
these services seam 80 far quite modest. Their status as an institution
is not high, and among the competitors for new graduates from agricultural
colleges they offer the lowest salaries within the research or educational
community. The MSU team is believed to have '"plenty of money,! but
IIAVRI is under~funded and experiencing periodic pressure from AID or MSU
to produce additional ocounterpart funds. Some NAERI personnel outside
of the KASS division feel that NALERI resource allocation is being distorted
in favor of sector studies to tho detriment of the other divisions (agri=-
cultural development, rural economios, agricultural production econonmics,
and agricultural marketing)e Other NAERI divisions have furnished data
for the seoctor studies division but they have not yet learned how to

bencefit from the modeling and sector analysis eiforte

llost importantly, in the view of a number of observers, KASS
has a shortage of front~rank, senior professionals who can serve as sales
promotors and consultants to other agencies on model use, This is a job
that nust be done by Korcane and often at a rather high level. There

wero sharp differcnces of opinion between KASS and EPB staff during the
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1972-1981 plunning exorocise over whether S0-percent off-farm carnings

for farmers in 1981 would be consistent with other proclaimed EPB
guidelines, There were at least some junior staff membors at EPB who
were rcportedly sympathetic with the KASS view, and agreement upon a
65:35 split between farm and non-farm incowse (for farm families) appeared
likely. This lower=-level agreemsnt was apparently reversed at higher
levels within EPB and the final, published figures showod the original
50:50 split,

A dircct intervention with EPB by the reapocted head of NAERI,
Dr, Kim, Dong Hi, might have changed the outcome, but there is a limit
to how thin the NAERI director can aproad himself on such relatively
minor issuwes. Yet it is through personnal briefings, high level campaigns
to eell the product, and a willingness to debate technicalities with
coumpeting model-builders thal the simulation model’s usefulnass can be
demonstrated and iuproved. As one outside eoonomic analyet put it,
"Selling i now the big problem. Dr., Kim, Dong Mi, is enthusiastic about
his stuff's research results, but he cannot te both an administrator and a
salesmen, A high-lovel 'bridge’ is needed hetwcen KASS and other agencies,
and this is a nced vhich can only be filled by Koroans,'"

-Such a bridging operation appears to be particularly necessary
if the KASS model is to make an impact on the EPB guidelines for the
Fourth Five Year Plan (FFYP)., These guldelines should be coming out in
early 1975, and beforo this time the EPB stafl must have worked out ga
consistent macro-ccononic framework for the years 1977-1981, If KASS
model results are to be taken seriously at thic preliminary but critical
stage, EPB policy nmaikers must learn more about the KASS model and must be
ablo to judge where its results may be superior to other projections.

At a minimum this suggests sevoral months of hard questioning and debate
among the Korean techicians most intimetoly connected with the various
conpeting consistency nmodols, (These avpear to be the KASS model, a

multi-secctor projection model that has been under development at KDI;

1/,

~“See for example, !odel Work Committes, KDI, "A 52-~5ector
Interindustry Projection llodel for Korea, 1973—1981," Korea Developinent
Institute, September 1973, 69 pp.; and Song, Heeyhon, "An Econometric
Forecasting Model of the Korcan liconomy,! Korea Dovelopment Institute,
Ootober 1973, 81 pp.




and the rore traditional linear, economomotric and input~output

extrapolations wnich have been the mainstay of past EPB planning forecasts.)

In terms of spceific linkoges, thomo between KASS and othor
divisions within NAURI appear to bo quite weak at presont, There does
not secm to oe a great deal of staff interaction on professional mattoers,
Resular research seminavs (in Korean) and perhaps staff oxchanges with

the KASG division might assist the internal comuwunications (and iraining)
probleria

Communication within tho Ministry of Agriculture and Fisheries
appcars adequate for this stage of model development but could be
iiproved by, greater personnel gontacts and a more frequent flow of
information, analytical papers, etc, There may be a spocific problem,

too, in how to deal with higher lovel piessurss for "quick results."

There had been littlc or no nprevious contact with the Korcs
hivanced Institute for Science until just recently, bui therc appears to
be a good opportunity for cooperation in areas of systems Bcience,
Relationships with tho Korcea Development Institute appear cordial, but
most traffic has consisted of techincal advice from KDI Fellows

to NAERI staff nembers, and a viable guid pro guo does not yot appear to
have beoen developed,

vifficulty in arranging any form of quid pro guo appears to
have handicappe!l the KASS linkage to the lational Computer Center. NCC,
with a 131 K memory UNIVAC 1106 computer, is supposed to provide

eorvices without charge to all parts oX tha government. The cupeacity of
the machine is being severely tested, and no formal system apparcntly
oxistc for setting job priorities, for rationing scarcc computer time,

or for avoiding ncedlcsn waste of '"free!" machine time. Tho UNIVAC

me.ory will be doublod next ycar, bu® demands arc expacted to continually
aoxpand, and tho director of the Center appears to the no plans to

raticnalizo tho Work..scheduling process in the near future,

The KASS group has boen unwilling to employ the informal
mothcds vhich arc comotimes used to speed up turn-around time and as
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a consequence is  lucky to get one set of resulte back overy onc or twe
dnys. (Average ‘turn-around is closer to two days since waits of up to
five days are occasionally oncountered,) Development work on the
livestock and grain management subw-nodels are reportedly six months
behind schedule, at lcast in part becaumc of the computer bottloneclk.
NAENRI therefore is planning to increase thelr use of tho CDC CYBER
computer at the Korea Institute of Scicnce and Tecchnologye. This instal-
lation uses machine~scheduling (rathor than operator scheduling) of Jobu,
pernits a choice of three priorities, and offers a good set of scftware
plus possibilitics for "interactive mode'' user terminals at e low marginal
costa This latter arrangemont would be ideal for model-devolopment and
dobngging work., NAERI plans to install such a terminal by February 10
and to equecze out of their rogular budget the additional funds ncoded

to pay for at loast a part of the new sorvice, (MSU may use somo of its

AID budget for purchasing the necessary hardware.)

Linkage with tho universitios has becn helpod through papers
presented to the Korcan Agricultural Economics Association (but not yet
to the competing but smaller Korean Agricultural Policy Association whose
menbers were largely graduated from universities other than COA/SNU),
Dircctor Kim, Dong Hi, has been teaching at COA/SNU for some timej Dr,
Kim, Ho Tak, assistant professor from COA/SNU, is currently underteking
post=doctoral astudies at MSU and will work part time for KASS upon his
return, lr, Lee, Jeung Han, on leave from the Agricultural University
at Chinju, is also at MSU undertaking PhD studies in an area of potcntial
ugefullness to the KASS model,

As yet, howaver, thare appcar to be no university courses in
Koren which are directly related to the agricultural simulation model or
which would give local graduates an appreciation of the modells
potentials, There also appears to be a dearth of public research funds
for universities, and moet of tho respectable resocarch in the country
ceoms to be limitcd nowuadays to resoarch institutes such as NAERI, KDI,
ORD, eto. A longer run, public service~type investment for KASS,
therefore, might be to offer vegular courses (or lecture serics) on

sector modeling at a local university or universities and perhaps to




contract cut a limitéd amount of resoarch to university staff membors
if that should be feasiblo.

Staff training and dovolopment of modol~building and testing capability

This is an area to whiol considerable thought and effort has
lobviouqu been dcvoted by NAERI leadership and by the MSU team. Seven
of thosc staff members vho worked with MSU team members during early
stages of model development are currently studying at MSU., Their programs
range from regular masters and PhD studies (largely in agricultural
cconomics) to a special "Multi-National Study Program in Agricultural
rconomics Analysis and Systoms Simulation,! Other Koreans are completing
coursevork elsewhore (Minnesota, Missouri, Hawaii) and are slated to
return for work with tho KASS division or elsewhere within NAERI. A
good deal of on;theajob training is oocuring under MSU tcam members!
supervision, Three NAERI staff members have beon given varying amounts

of computer programmer training by the KIST Computer Operations Department.

Developing staff competence has at least three diffcrent
aspects: finding, training, and keeping talented people, I could not
gain much of a feel for how good the staff oeloction process had been for
the KASS division, Junior staff members appeared generally competent,
but a large proportion of the more competent members are presumably anong
those now overseas. The chief source of new professional staff members
appears to be the College of Agriculture at Seoul National University
although two or three had been trained elsewhere. The NAFRI Dircctor
hopes to augment the KASS staff by finding part=time expertize in technical
agriculture, sociology, and public administration, but those posts may not
be filled before 1975,

There appears to be a considerable felt need for further formal
training, espocially among tho more junior staff menbors or those who
have not yct been overscas. The threce computer programmer trainecs (none
yet qualifies as a progranmer in my opinion) soem purticularly unsurc of
thomselves =~ although part of their insccurity stems from temporary
appointments, low salaries, and uncertaintics over thc desiroobility of

programmiag as a career, /On-the=job training for the computer programmers




has been handicapped by the discouragingly slow computer turn-around

time discussed above. The installation on an interactive mode computor
terminal at NAERI should improve the situation greatly, Future on-the=-
job training for othér staff members will largely depend upon the quality
of the KASS leadership and upon siafil members being able to work on a

. variety of jobs at increasing levels of responsibility.

One aspect of training which so far has been relatively
neglected has to do with interaction with profsssionals outside of the
KASS organization, These include higher-ranking policy makers and model=-
usefs, technicianis on the staffe of operating burcaus within MAF and
elsewhere, members of the acadcmic community, and other Korean
researchers working on agricultural sectoxr and related problems. To be
sure there have been nurierous staff contacts with outsiders during the
model=-building and sector~analytical work so far, but more can be done

in the future through regular programs such as:

- regular seminars on resoaxroch topica to which outsiders are
invited both as observers and participants

- provision of system simulation tresining for professionals
from other divisions of NAERI and other government departments

- oncouragement of KASS staff to present papers ¢vn a regular
basis at che quarterly mectinge of the Korea Agricultural
Economics Association and the Korea Agricultural Policy
Association

- expanded usc of ad hoo meetings at other government bureaus
to describe KASS results and discuss analytical problems

« cncouragemont of Korean PhD candidates studying overseas to
return to Korca under KASS sponsorship to work on PhD

resouarch topics

These programs also involve the 'linkago!" aspects of KASS work
discussed above, and the educational benefits for the KASS staff are an

important benefit of such linkagas.
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Attracting and rotaining wellwtrained, competent staff members
is closely related to the kinde of economic and professional benofits
provided and to the quality of professional aotivity within the KASS
division and NAERI itself, There is also a more basic question of the
extent to which KASS may wish to retain its staff. A relativoly high
rate of turnover may help spread systems simulation compotence olsewhore
in the government and may provide a routs to morev rapid advancement for

the KASS staff members remaining with the owganization.

The problem of adequate salarins and perquisites was a topic
that was very much on the mind”o}'fhe KASS staft. Junlor researchers
apparently malke the equivalent of less than US$100 monthly, senior
rcsearchers slightly more, and division chiefs US$#125-150., A certain
amount of after~hours moonlighting to make ends meet seems to be &
nceessity for many staff memberss NAERI is at a salary disadvantage
with respect Loth to Korean universities (especially the private ones)
and the semi-independent ressarch institutes such as KDI and KIST,
There may also be greator inflexibility with regard to promotions,
especially at higher levels, The NAERI Director hopes to reoruit a few
key professionals on a 'contract! basis that would permit salaries
competitive %o those offerred by KDI ($#400 monthly for a new PaD and
4500 for a PhD with three or more years experience), This may solve one

problem but may dramatize inadequacies at lower levels,

The best longer-run solution to staff salarics may be to
omphasize the indirect economic benefits of a KASS appointment, namely
strong training programs (including improved possibilities for overceas
study) and a ranid promotion policy made possible through active efiorts
to placc senior staff members in other parts of government, (This latter
possibility is undoubtedly tied up with civil service rules, regulations,
and rigidities; it may be congidexably morc difficult to put into

practice than I have supposed,)
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Overnll evaluation

There appears to ba a good possibility that tho NAERI/MSU
agricultural simulation offort will lead to a significant step forward
in Korean planning capability. At a minimum it should provide operating
bureau caiefs with a tool for more easily examining the logical and
multi-faceted implications of alternative policies, It should nrovide
them with more accurate and consistent cstimates for use in the internal
bargaining processes in which rolicies and programs are forged, There
are alrcady bureau chiefs within the Ministry of Agriculture and Fisherias
who understand these possibilities, They are impati.nt for the model
(and cspecially the sub-models directly related to their own problems)
to he perfected and testcd and for their own staff to acquire model=-using
capabilitios. Their enthusiasm, if the analytical tool oomes up to their
cxpectations, cshould eventually prove contagious as other policy makers

and policy influencers find themselves .t a compotitive disadvantage.

There is also a more remoto posnigi}}ty that the sector modeling
effort will lcad to important discoveries of new polioy alternatives.
This will reaquire cxtensive experimentation; analytical efforts, and
model refinement by the NAERI staff. The results will somotimes be

politically unpopular with regard to ontrenched intorests, and understanding

and acceptance at higher decision~making levels therefore, becomes
important. Closc cooperation with the Eoonomic Planning Board and the
Korea Development Institute will probably improve the chances of higher-

level acceptability.

Both of the above possibilities hinge upen the technical
accuracy and utility of tho model itsclf and upon the imagination and
orcativity of those who areo charged with theo care and feeding of the
mo..cl, Other evaluantors will be able to form more accurato judgements
than I on the current state of model developmont and upon the longer
run prospectss There arc nany quostions in my own mind, howcver, about
the Quality of basic data, thc accuracy of parameters and of model
spccification, and about the ambiguities oreated by endless model runs,
cach nroducing slightly different and sometince contradictory outcomes.
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Until we learn to have considerable coniidence in the model itself, I
wonld not attempt to apply & similar multi-million dollar effort to
other developing countriecs (NSU coatracte to date in Koroa totul close
to U833 1 millions ard followeurn weel way cost twics that amount) and
would hesitate tc fan the flames of onthusien prematurcly within the
governizznt of Xorea, This reiusionae varily roflects the ocost of such
a model {(US9 72,000 per expairiate aoc-venr Cor the MSU ocontracts in
contrastto Jox lower coots - bLub wuoh Longer time requiremeats - for

a largely dindigenoas  offort), partly Fae fuet chat most other developing
countrivs have even less relichle and extensive deata, and partly that
the Towa Stote ediert in Thodland under Profeosor Earl leady should be
evaluated and coatrasted wich the Moll ovxperiment before major new

']
ventures are plarnade-

7,

~"The "multi-level! modeliing wvork in Hexico of the Viorid Bank

should also be includad in such o coupavative evaluation,

(e YN

Turning to the institutional sotting within which modol
development worlk is occuring, T conclude that counsiderable effort will
5till be necded to develop a market for tho product, Thore is currently
little detailed knowledge or undoratonding of the KASS effort at working
levels within the Korcan goveranment, Therc is little inclination zs yet
at higher policy levels %o shift to an nultisectoral, multi-level modeling
approach sucn as that representad by thoe NARRI-M5U effort., A maojor and
continuing sales promotion effort is nceded, eagpecially as the model
developars bogin to havuy ingreascd coniidence in the technical utility
of their product, This suggests a continuing oxponditure of nodel-
devolopmont funds and a shift more and more over the next 3-5 years to
working out and decmonstrating model applicetions. I% rhould be obvious
that nuch of this future offort wmust be madse by Korven rather than
outside technicians, although foreign consultants will undoubtedly have
contributions to make for o number of years. Sincoe much of the future
work will continue to represent a imtual learning experience of potential

benefit to other countries, it would appear legitimate for outside donors
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to finance foreign concultantre and training for the projoct and to

cortribute to the more axperimental of leoeal development costs.,

Summary of recowscndctions

Although the terns of rolorense i2r this modelwoavaluation
report said nothing specificaliy aboutw recommondations, there have been
a number eithcr explisitly oy impl.uitly dincludud in the above text.
These may be summarized,nlboit with nonsidecable overlapping, under
thrce headings:

A, Product developuont and teating

Ts Development worl on o model ehould continue for at least
another two to thrve years with MSU participoation,

2. A apecial effovt should be nmade to fit model~testing in
with work on Koroa's ourth #£ive Yeor Plan,

7« Model output should Lo ade more useful and intelligible
to users throush greator attention to output format,
summary items, and units ol measurement.

L, Computer linkeges in Kewsn nppear to be quite inadequate
and should be stroengihenad threugh instellaticn of a
raemote torminal and through considerably more effort to
develop or hire compotont programmers.

5. The furum for testing model resulte; data reliability,
and technical ascunptions should be oxpanded through a
greatly increased output of tochnical papers, seninars,
reports, lectures, otco,:bu%h within and out of government,

6. A future evaluation cZfort should include contrasts with
the Towa State work in Thailand and tho Vorld Bank mult-
sector modeling in Uexico.

B. Sales Promotion and public sorvice

1« Increaso the allocation uvi KASS staff time to poliey
analysis and to promoting the use of the KASS model in
assisting other divisions and burocaus both within and

outsido of NAFRI,
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S

Te

Give morc explieit cittantion to meking tho KASS models
and sub-nodels understandabla by non~technioians.

Assist in forming a nmacro-cconomic model coordination
team to reconeile diloerenoces anoung the KASS, KDI, and
FPB macro-models i preparnticn for the Fourth five Yoar
Tlan,

dire ot least one {ivgve-ran Korcan economist to assist
the NAFRLI Divector -7 th the technical aspects of sales
promotion, 1o immeove the link with KDIy a joint

+

appointment witi that Institute might be considercd,
Promote intordivieiosnl seminars within NAERI and greater
rescarch oxcianzus with other organizatibnm;

Expand trainiapg «imed et helping other organization
utilize and erpand upon the KASS results. This should
probably includoe 372 month in~gervice truining programs
for outside porsvnnel and nerhaps stafl exochenges botween
KASS aud other wiits,

Adapt a policy of assisting 1-2 KASS senior professionals
each ycar in findirg hipghor-paying jobs in client

organizntions,

Staff develepnent and trainiag

Te

2e

Continue to emphaasime formal and informal truaining for
KASG staff and to encourage donor agencies to provide
fellowships for overseas wtudy up to the PnD level. (It
may be advantagoous, however, to require a 2~ year
return to Korecs botwsen an overgeas mastors aand an
overseas PhD dogrce, providing that the staff member is
rolatively young.)

Assist local universities, as necessary, with teaching
at beth tho undergreduate and graduate level the
gnantitative analytical skills of use to futurc research

staff,
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Se

Vlork for increased flexibility within MAF to train overseas
PhD's for ope:nating us well as for research groups on the
grounds that resenrch usgers must have the competonce to
understand and adapi issearch results and that NARERI
rescarch, for cxawmple, can be imgroved through collaboretion
with research-neianted nrofueggionals 1n opsreting agencies.
Consider an expliicit policy of "overstaffing' KASS te
provide greator oprsoriunitics for staff training and for
prouoting ocmpetent oiaff{ membere to outside groups,
Encourage the use ol N&ERY facilitiec by nmaters degrec
candidates and PhD candidates (irnclucing those returning

to Korea from ovarsans) vho way wish to ¢o research on KASS=
roloated probhlems.

Explore possibiliiios jor a cooperative training/re.~arch
rclationship with thie Korea Advanced Institute of Scicnce

on problams of systums simulation,

Jakarta
February 10, 1974
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Annex

List of Ilnterviews by Typo of Institution

KASS Korean staff members or those directly concerned with developing the

KASS model

1. Dr. Kim, Dong Hi, Director, NAERI

2. M, Kim, Gang Gee, Acting Division Chief, XAS.,, NAERI

3. Mr. Leec, Bu Kwan, Programmer Scction, MAERT

boe tr. Lee, ilyo 3ok, Programmer Svction, NAERT

5. Miss Cho, Jcunyg Sook, Programmer Secrinn, WAERI

6. Miss Qark, Kyory fHook, hescurch Assistant, NKASS

7« Mr. An, Chang Dok, fgri:ultural Lconomist, KASS
(until recontly with NALRI Marketing Division)

8. Mr. Lee, Sang Von, Junior Resecrcher, KASH

MSU team membars in Korea (includes only those having extended discussions
with evaluator)
1. Dr., Edward Rossmiller, Director; Agricultural

Sector Analysis and Simulation Projects

2. Dr. Tom Carroll, Acting Fleld Project Leador

Other divieions within NACLRI
1 Mre Kim, Sung Ho, Head, Agriculiural Development Division, NAERI

Operating bureaus and divisions within MAF
1« Mr. Lee, Kyong, Administrator, Food Buroau, MAF
accompanied by: Mr, loon, 3¢ Kuen, Chief, Planning Bureau, and
Mr, Won, Kwang Sik, Staff Economist, Planning Division
2. Hr. Kim, Yong Jin, Administrator, Livestock Bureau, MAF

3¢ Mr, Kim, Kwung, Hee, International Cooparation Office, MAF

Planning and higher=level d&cis:ion makers within MAT

1. Mr, Chung, Duck Jin, Vice=Minister, HAF

2o Mre Suh, Han Hyeck, Speocial Assistant to tho Vice-Minister and former
NAERT/KASS coordinator for staff arrangements

3. Hr. Son, Jong Ho, Agricultural Planning Officer, MAF

Data-Supplying Units within MAF and elsoewhere, governmental and private
1e Mras Suh, Joong Il, Head, Eoconomic S8tatiatios Division, MAF
accompanied by: Mr, Park, Hyeong Ho, Agricultural Eoonomist
Mr, Kwon, Juyng Hyan
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Sectoral and higher pleznning levels within EPB
1s Mr, Choi, Chang Nak, Planning Coovrdinator, LPB

Clher geovernment minisiries: none

Axcutive Offices of the President

1. Dr. Park, Jin lwan, Specilal Advimor on zgeicultural affairs

Providers of computeor servicos and tralring
1e Dr. Leo, Yong Teh; HManager, Computoer Operationc Department, KIST
2¢ Dr. Song, Kil Yaeong, Director, Mational Computer Center, Ministry

of Secience and Technology

Quasi~governmental. research oxr treining groups

1. Dr. Han, Sang Joon, President, Korea Institute of Science and
Technology

2o Dr. Juseph D, Park, President, Yeran Advanced Institute of Science

%+ Dr. Kim, Mahn Je; Preasidant, Kcroa Development Institute

ke Dr, Moon, Pal Yong, Senior Fellow, KDI

5 Dr. Ban; Sung ldway, Senior Feliow, KDL

6. Mr. Ryu, Byong Swh, Resecarch Fellow, KDI, and formerly with Planning
Office, AT

Quasi~governnental operating groups: none

Universities .
1e Dr, Puk, Ki Hyugk, De¢an School of Dusiness Adninistration, Yonsei Univ.
accompanied by: Dr. Kim, Jong Bin, College of Business and Economics,

Yonsei Univarsity

Donor and technical assistant agenclea
1. Mr. Michael H.B. I‘\i@,er, Divectar , USAID/Korea
2. Mr. Francis Jones, Chief, lLural Development Division, USAID/Korea
3« Luncheon meeting with:
Richard M. Brown, Assistant Recident Reuresentative, UNDP
Geoff Chandler, UNDP Long-Kange IFeorostry Development Plan
Lawrence J. Clarke, Koroa-Unitcd Kingdon Farm Machinery Irajaing
Projcot ,
Thomas H. Day, Team Leader, FAO Soil Survoy and Fertili¢y Team
'fﬂglmut Havfa, UNDP Long=Range Forestry Developmcn% Pian
H; Arthur Lamey, Project Manager, FAO Strengtheniﬁg Plant
° Protection Research and Training Program
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