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PREFACE 

This report represents one of six related but indpetndent evaluation 

papers focusing on identified phases of the Korean Agric"Iitural Secttor 

Simulation (KASS) Model being developed and tested by Mic hi gaun Stit 

University under Contract AllD/'sd-2975. The six pha,4s.: , involving separ­

ate evaluation papers include: 

• Capacity and Utilization of the Model in Korea 

* The Systems Model 

" Recursive Linear Programini g Component
 

" Population Component
 

* Grain Management Program Component
 

W Lives tock Component
 

As one of the six, this report is addressed specifically to the grain man­

agement component developed by Dr. Thomas I. Manetsch and lirrest I. 

Gibson of the MSU staff in ciuse col laborat ion with Kim, Sang Gec and 

other Korean counterparts at the Nati.onal AgricuIttural I.comlic Research 

Institute in Seoul. Other components of the KASS Model are addressed only 

to the extent that they are linked dirtotly to the grain manageme.nt pro­

gram component. 

The evaluation comes at the late stages of development of the grain 

management program component, but before test ing, cle--hugg ing ;nd tin ing 

of the various submodels in the component. This has the advantage or pro-­

viding opportunity for the evaluation to affect to "inal product, but it 

means that assessmenL of applications in Koren must be based on judgment 

of probability rather than on demonstrated fact. 

http:manageme.nt


An attempt has been made to assess progress in development of tL
 

grain management program component not only 
in terms of the direct input 

given to Lt, hut al so in terms of the total sett ing under which the MSIJ 

assistance for the Krean Agricultura l Sector Simulation Mdel has been 

provided. This sutting includes the experience with the Nigerian simu-la­

t ion modeI devo loped under Contract A!,)/csd-1557, the pari allel Korean 

Agricultural S,'trr "naly sis under Contract AI)/EAI)-l] 4 (,i, tb, pres:sui s 

of t. ifl and bulge t iIpo.stdC by that project to produnt wi,s l 'esultsrl 


from the first part ia I Iv m.nua I vers ion o f the overaI I IKASS Aide ) . and the 

related input to the total effort under MSU 's 211-d grant project. 

The eval,,ation ref lects personal interactions withli tLh MSHI project 

staff at Lansing and Korea, as well as with key people in th, various 

Korean agenc ies and orgin i zat ions concerned. Both aut hors spent February 

4 and 5 on the MStJ campus, and l)r. Phi llips spent Februarv 14-28 in Korea. 

During the entire period in Korea, Mr. Gibson worked vry closely with )r. 

Phillips, and participated in most of the interview:; with ,"reanofficials. 

The completc i ineraly lor the contacts in Korea is giwv, in tt appendix 

of the report. 

All "ISU pro ,wct staff members have been most ,o'per;tt Vt. and helpful. 

Without their help and the ful! suppo rt from USA I)/ Korea andI from Dr. Kim, 

flong li, Dr. Ctyun. Soon Pyo, Mr. Lee, Sang Won and other NAI;RI staff
 

members, the evaluatlion would not have been possible. In addition, a debt
 

of grartitude is owed to the busy Korean officials listed 
in the appendix 

who wil lingly rave their t LIme and help, fuequently on very nhort notice. 
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I . TERMS OF REFERENCE FOR THE EVALUATION 

The Project Evaluation Plan developed by AID/Washington under the 

leadership of Dr. Lehman H. Fletcher contains the terms- of refeieure for 

each of the identified phases ot the Korean Agricultur;l ,Setctor Simulation 

(KASS) Model being de loped under Michigan State Uni vters it y Cont rac't All)/ 

csd-2975. The assignment to the Food and Feed Grain lustit ne at Kansas 

State University relates specifical ly to the Grain Mlanagemen t Program 

Component Model (GMt') of the KASS system. 

The terms of reference for the evaluation include: 

• 	 Measurement of the degree to which the specific objectives of 
the project have been fulfilled. 

" 	Identification of factors that have det irmin. the degree of 
success of the project. 

* 	 Suggestion of steps that can he taken to ext.end and improve 
the project' s performance. 

" Indication of necessary condit ions for transf'erring the a pproach 
to other countries. 

The Evaluation Plan further states (page 2) that: 

By assess ing actuaI nxpr ience with a computer simulat ion model 
in a developing country, the evaluation will h lp to establish 
the validity of this approach in designing, ;nalyzing and im-­
plementing alternative policies, programs and pro jects for 
agricultural development. It will also help to idencify further 
work needed to improve this approach to agricultural sector 
analysis.
 

The specific objectives of the KASS project against which achievements 

are to be measured include the following: 

(1) Adopt, extend and test the computer simulation model developed 

under project AID/esd-1557 for Nigeria to evaluate selected 

agricultural policies, programs and projects in Korea; 
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(2) 	 Establish linkages with national planning and research agencies 

in Korea; 

(3) 	 Train the human resources and develop the organizational 

Korea to use, modify, and improve the computer­capability in 

ized simul ation model for actual agricultural iplanning and 

policy format ion. 

These specific ohject ives are designed to accomplish the basic ob I e'tiv 

of the Michigan State University project, namely, "To deveI op an opera.­

tiona ly useful systems-sciene simulat ion model applitd to, agr icul tura l 

sector planning." 

Those directly concerned with the KASS Model and its app] ications 

in Korea are anxious that the evaluat ion identify spec i fi':dcl i ional 

efforts that will be needed to make the model fuily prodiir ie. This is 

made clear in a lettI.r L.o Dr. FLetcher from Flrainc is C. .Jones';, Riral Develop­

ment Officer, iSAII)/Korp.,, dated January 10, 19/4. 'I'. IOtt Ier ;tatcs in 

part 

hot h tli ' M nistry Agriculture V.i :;lh!,i andof 	 and ie, tli 

USAII) are delighted that this review anti evallual ion is Lo be 

carried out. We hope that the evalu;ation will pit particular 

stress on what. rema ins to he done in Korea d ri ng t he next severa I 

years both in terms of model development aiid hormal tr ining 
of Korvan 3 to insure that the model can and will be used in a 
continuou s a ssessment of the agri.cul[tura1 sector. 1n other 
words, we would like this evaluation to t'e Kolrea specific as 

well ab. being an assessment of the usefulness ot the model per 
se in agricultural sector analysis. 

S. . it is important that the evaluation team assess the model 
from the standpoint that it is component of a La rger planning 

act y.ty being carried out by the Ministry of Agriculture and 

Fisheries with the assistance of a separate team from MSU. 

The total terms ot reference are summarized clearly in the introduc­

tory 	letter from Dr. Kim, Dong Hi, l)irector of the Nat ional Agricultural
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Economics Research Institute to the Korean officials visited by Dr. Phil I ips 

(see appendix). The letter states simply that "The overallI evaluation is 

designed to assess the advantages and d isadv;ntages of tht systems simu IaI­

tion approach as an operational aplproach to agricultrai seL.or analIysNi 

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





1I. GRAIN MANAGEMENT PROGRAM COMPONENT IN TllE KASS MOI)EIL 

The grain management program component (GMP) in theKore-,n AgriCUtIural 

Sector Simulation Mode] being developed under the Michigan State University 

contract is designed to be an instrument through whi h researchers 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 syste.m f rom pridut, r
 

(and import point) to final consumer; t: e periods throighut tlie, vari ,ns 

submodels in the component are 1/40 of the grain marketing year. Less
 

emphasis is placed upon the form and place util it i es generated by tie 

marketing system in response to consumers' demands. Place util itv will be 

reflected through market position (farm, country point, conqumer market 

point levels) and at least potentialiy through the threv-arva disaggrega­

tion contained in the overall. KASS Model. 
 Form utility will h;e reflected 

through market preferences for the different food grain products, and 

perhaps for the nativevarieties of rive compared :o IRRI-667 rice. 

The component depends upen the market price mech;anism for information 

flows through the system. Simulated market pricecs under alternative poli­

cies are usedto induce changes in puichase and sales patcuerns and influence 

stock levels from one 9.1-day period to the next. The simulated prices are 

used to register deviations from targeted goals and signal needed changes in 

the rates of acquisition or sale of Govrnment-controlled grain and related 

inventory management and import dccisions. Simulated market prices are 

the principal interfoce mechanism between the GMP component and other com­

ponents of the KASS Model.
 

-5­
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Ile' ;MI' cOmrljient (lea .I spoe('if ca: Ily with I he t hr (,malijor Itnod ,raii:;, 

andI . Lie (nsllJll'r produ(:ts derived from them, illKori. In order )f imlp',rt­

an(ce tLhes;"e i Ii',( abmrley and wh.at; corn, grain sorghum an11(d otiLhr teed gra ins 

are not included. [Jnti the I ivestock component is developed I ittle purposte 

would he served in including feed grains in tLhe (;MIP comlp)nent, b(ctauise KI)ran 

policy makers view food grain po licies separa tely from those affect ing feed 

grins. 

l?,v~e lopi,,t St Irs oI tl', (mp. ent. at the ' of_ Ev,',uil ion 

At I i lilt' (If Ihis ('V lUa t l 00 , !lhi' ( M ' I:omrp('nent ImoeIlIs Ire InI lie 

finl;3 I St ag '(t'fl, LIiI devel opmenrt, biutt.aarve jot operat ive. Thu il'anii ( cu 

is that lrrest .. Gibsoni, wh his hue workinrig oin tihe iumm cnt. in Kor,i 

full tirt for ire pc:[ Infimonths;, will return L last Lans ilng soon ti)(I) 

II( ('.t sa ii'ging . t' r'ap)i d ('lolpi.er tulrn aroui nd . 'Thi:s. bug' i r ';ml get 

also will give lima tie' oplpiiortiunity !or I i''_-n-fui' jultra't i1l witl) 

other MSIt stal: riinhrs ino]ved in tlit project.. Before lie goes he will 

have t1' ol)p1)11rrLty for ,Add1it onal interact ion in Kor';n with IDr. I,lovd !). 

''T'igeri who cur 'tlt Iv eilvel oping tie revise:l ,rban d''na,'d mod, Is ne ded 

For the. c'll,) rii;,11, ill)O 

At Ie pr e.eiilI. ;t;age' o dt've plrnt'nt, pa rts orf th' t I (T.llvomlpon. 

etL exist in Viryinrig udegres of perfect ion. Many exist in ((ompiled com­

purer prgramrrs, but live not been tested with real data. Others still arc 

at the ornceltual1 stLag. None have been tunred to the point where real ist ic 

otpujlt can be a'npt'ttce,. Obviously, no complete dncumneotal ion has been 

prepared at t:hii stag,. 

'he reviewers live had fuli aceess to all working p;ipers that h;ve 

been prepared on the component and the emerging current v(rsion of the 

total KASS Model. More importantly, Dr. Ph-illips has had access to the very 

http:lolpi.er
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preliminary drafts of pieces of what will become ip-to-dall work!ing paprs, 

both from Mr. (:1bson and i)r. 'ilign. This. i",cflIoo raot in has b.rin lmtst 

help~ful t," the reviewe '; Nonerhel.ess , it is hopied tli t lhe reade.r will 

be mini fit I of t le d ifi ' It y of ma king, a mianing;ful (,vN Isu t in of nim I ­

tion models still being dive lopvd and for which dotum.ntLaLi on is Vt to be 

prepared. Partly [or thi.s reason, the reviewers have incileudd a summary
 

of the GhP ro:uponen of the KASS Model in the a'pproximmt e form that t hey
 

antic irpate i.Lwil emerge.
 

Into_-at ion of iyhe !?imtp nt withi the lToLal Moel
 

The accompany inog general d iagram of Lhe {MP 'ominni was rettilt !v
 

prepared by Forrest 
 G ibson. Its Korean ilanguage 'ointurlirt was used by
 

he and Jr. PhI I I i pm in d i stcias i no t ,he n tLal appl ion omp(niti­lit i cal if Liii-

ent with the Koreain offici als cot-Lactod (su'e appendix). It portravs ito 

basic flows of grai n from the farm product ion stibsectur and from import.s 

through rho ;ovrnmnt grai m mark, -ilog stibse-tor and Ihe priv:lt ,gra in 

market ing subsetor to the urban grain prothiii{L 'onsumlit ion stibse tir. 

Informa lt.n (essent:i ally pric'es) among th-. subsectrs are iicatdi flows ind 


by the sti id arrows, ai1 of whi cit run both direct ions. Th, key varia­

mec are 

box at the botLiom vf the cha rt. 

Although the farm producrion subsector at the top of the chart and 

the urban consumption subsect or aL the lower port. ion of tle chart are 

essentiil paLs of tU ,l'cmponent, the models 

bles in tie pricin,g and transt. iiile ahanism indi'tated in the dotted 

for thio-se stbsectoru!; 

operate within Lth main KASS Model. 
 th are currint Iv beingnid itied to 

2 5meet the -yuar time unit and oth, r specific rpq i rmenini ai f iiei Covern­

ment subsector and privace subsector models in Lhe ( 'P1i Thus,ompiiinti. 

the GMP componen t may be viewed as "i s dc" and an ilit egra I par t if the 
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P!1ODUCTION 1SUR[SFCT0R ArTTTBUITS 

i irva/y e-ld, res-ponses
Prduc tion 

Labor profiles 
Consumption/substitution 
Storage
 
Market~ngs 6 market choices
 

inpor t-m Irncomn .	 1po tr 

I'RIVATEl 	 SUBSECTOR ATTRIBUTES OVLM*ENT SUIJ,',;I:CTOR ATTR[BTi'I:S 

T-.-1t0-c t ion Altern;, tivo. (mu] ti, i. grain) policies 

Milljn, aod control strate)gies 
storagu L transportation self-su [1. I C io.it.An o) ",o,1:3 

Wholesaling .free-markel. pricing patterns 
letailinl)g -national grai.n resnrves/carrvovers 
Subsector growth -grain warehousing plans 
Wheat milling industry System performance criterion, 

'program vs. results tracking 
.Gil fund Lalance,,l \bnd accounting 
*foreign exchange tPA and cash) 

Government grain operations (levels, 
rates'? timing) 
*gr )ri acquisition programs 
-grain imports 
•storage
 

-marketing
 

•4 

UIBAN SUBSECTOR ATTRIBUTES 
Population 
fncowe 

-' 	 Nutritional levels
 
Consumption/substitution
 
Market choices
 

Gra inI
flows 

-. 	 . . -- " - IInformation.
 

PRICING F TRANSACTION MECHANISM,; flows 
Free-market seasonal prices 

farin 
"wholesale I 
're Lail 

All marketing transactions • 

,1 . ... MN PRORA MODEL. 

"!<! ~ ~GAIMANAGEMEN'T PROGRAM, MODEL:: ..i~ 	 -i 

http:io.it.An
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overall KASS Model at both eund, produc'tion and 'ni'Umpt ion. Only tie rwo 

marketLing suhsectors He has lisaliv "urIdt, eI, m ri KAS; Mldel. Ihow­

e'er, it: must he remembered that the (.P1component, :.r s,, i flulles (very­

thing portrayed in tie n(comparuvin , ar.Lit.' 

General Outl ine of OhewMP (wone> ntrt .hdel. 

The system of models involv.d in the GMP component simulation mdel 

may be outlined as fo Ilows : 

* 	 Farm Product ion and Mar-ket ing Su;balec'tor Moidel 

Product ion response aid harvest lug pattern 

-- Farm demand (family conumption Or i to. 1 aid a lcouiholic 

everg s, farm setd, iil i th wi " I b irl' for o.n­

farm poul try and l iv:stock feeding) 

-- Seasonal farm stoarage a ianlma ekeL ,u t terns 

-- EXCeSs 	 demand and farm pricites response 

-- Accounlulg In, chnism br I he farm sirh).-tor
 

" Private Marketing Sub.wc.or Model
 

-- Marketing ftunct ion meichanism (by key lunction)
 

Assemh I v
 

il ing 

Shi pp fu,
 

Wholeslil ing ald retail ing
 

-- Private grain stocks mechanism (by pusitlion) 

On- f a rm 

At count V point ; 

At cOIISIIniei market po ints 

Consumer holdings 

http:Sub.wc.or
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--	 syrstetmiiI'Uetil capacity rempi,n:Ui, n li;i nismMV, 

r;s (mill In, clla city, 5 t a1, v a1,,iIty)Mlle 
, 	 n :Sh ip plv i s.' N : l (or ',g, c a p a);c it y p u,ms ib!ly i r :n l t v ';l w r. i' t y ) 

Wlwl sl eIrs and r Il.aIIers 

--- I Imp(o [. Li wht;INt imi illing and marketing nllnlili llnin (by I urn Icti ) 

Inlpo rt at iof
 

Mi I ing
 

Baking
 

Nood I man n c n re
 

Other
 

Product di.tsrihution
 

-- El aintcing and account lug for Lhe private se. tor
 

(Covirnmel (Crain Manigeient Subsetor ModelI
 

-- ?'ark( t pr ie c ii I rol IIcr
 

-- SL,'I. vlp and import control I1r
 

-- SysLem 'alaity mecianismn
 

(;ovrnmeiit-owned Mtoirage control ler 

Private iiidiL(;ry ctontractors mtchan ism for milling iid 

storage' 

-- Iin;ncing ant ;ccntting control lem for ilie national grnain 

f'( e l lii 1) 

* 	 Urban Deminnd Sui;c,'tor Model 

-- tlrlixl penjlid it ure proj(ct ions 

-- Import!:/(xport) quot-as (for given set oif )ollcives) 

-- Annua I price det erminat iOn mechani.sm 

-- Import /(exporL) (jlota adjustment 

-- Seasoial I tt'imaid resplonse mechanism 

-- AccountLing for Lthe irban sect(or 

http:mechani.sm


* 	 Seasonal Price and Transactin Mcslianism 

--	 Pi ices by levc I. in thc mrketing system 

--	 Cho ices aid Lransa;ct imis between (;()vuernment and private 
chamels 

I.nc.h iltles the (:o, itltC a _b it los and T,-. f YII , 

The kinds of alter-nattv Guv-'rlnn'ut gra in pol i(i(,s by season f r 

c(,,,T 	 Modelrice, barley ;nd/,i whe;it which thot (;Ml' )onn t (If the KASS is 

designed to addres-s inoluide: 

oLOv(I, Of , ont ro tled marklet prices 

• Buying a1n1 -;'lli ng rates 

* levels cf fai-m price sutpmi-t-tS 

* Irivent c- ,nt t:lg,(m'nl pol icies by market position 

* Ilitiri-t to I 
* 'i 	 t' ltll -tt s t ,i ;eo,L[ 	 t;()V'i',-lh til~t r/rj, i t y 

• (;llst-tn, : -g ' an oI i ,rifuc [ formed for Covern-Otlic lmarkt tion,; i 

ment in I IiLi C'.
privatt, l:a,' 


[ill;InCM iirg ttl 'nt' t ' t'rst cirtI i li
 

* 	Financ in ( fI illpo't !5
 

SIntent iVt.s and[ Iuo I a I i,ns 
 .t it late des i red ut)rage ;ad ni rki't­
tli( s1'ing pat t,.'rns hv pciiva'tc -or (by mirk(,t position) 

The 	kind<; o td ,aternaltivt,..;whit the (;MIP colll llrit :is presentlv 

structourd is nut dtsign'ed to add ross ilclutdo: 

O StorT;ge ( bron, itt' vfesus cogh " eandall,]vet.is poli.shed rice 

* Pr.,-salt' imix ing ;,1d iix r;Ites bar y wit I-i o. of h,1r 


O Locat ion if .surtogr, stocks (or s.tor-ge capr i tciL,)
 

o G;e ogip I I di f 'CerlcL's in fari price stupptorts n;ti/or conti tIhld 
market prices (e,.xcejpt possitl 'y t.Hir tree. -og I ns or the. Repi blic) 

SIV lturl'v, i, ,ttt'r t c in gsirlitp "eml ma n li ''(linco t bV individil 

wa reholis e 

SProgramlns to itrease rnarkt't i g -ffici eny and r-,.dtt'e mirkt.'tirig tost:s 

* 	Prlce differentials by qtuijty (exceptt pssibly bet ween domt'st-ic 
varieties and IRRI-667). 

http:all,]vet.is
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The capabi I ilty Lo oddre. quest iju5 ol'I Ili.,; kInd 'mlld be (ild Io 

thc GMP component it a .1ater date If e1fsired. 



LII. So TTNG FOR THE (Ml' COMPONENT IN KOREA 

There are many dimensions with in tle Korean set.t ing wlhich aff[ct tie 

structuring antd potent iil nim, of LP gra in mana elnt program (tilompIonen( 

of KASS Model. Some of those are similar Lo those Wund in othecr cont rie ;e 

others are uniqlue in degree if not in kind. Some are crucial to real i.si Ic 

simnlation modeli ig; others rpresent details which no model can (nor 

should) attempt to reflect. One of the secrets Lo successful model build­

ing is to understLand the Wt, well toreaL i he ing modeiled enough know wlich 

factors in the tetal setting should he reflec ted in Ule model and which 

can he omitted. 

The purpose here is to ident ify lhose F;actors in tie total Korean 

setting which are hel i even to he key to judging tine llect iveness and po­

tential util i;ation of the GMiP component models in tie overall KASS system. 

Some underst:anding of tltse factours in the H;et t ing in cru iala to a reallis­

tic evaluation of the s imulati oin models. Iln a sense, they represent the 

speciftic setting within whicih the eva luat ion must he made. 

Importin !eof Gra in ii... --in'nomIolicies ,vl 

There is no doubt that the grain management program s mtimulation model 

is addressed to important real policy issues ini Korea. Fromi the man oil 

the s reet and in the fields to the pr,sident of tthp HIpubl ic, everyone 

is aff ,ted the impa ti s of publ ic pul icies aft et logby and consciots of v 


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

-13­



-14­

;lmost ;ll of Korea'sRice espec ially represents a major sllirce or income to 

farmers, and a major !hous(hold expenditure to allmost all of Korea'sH urbani 

NY 1973 ric' crop of 3,9)7,190 metric to n; will providefamilices. The 

caslh ilcome. ;i l and aout)i 17'.5 
n learly 5n 	lel''l'll iI lgn' farm r'phen' "f lvo 

percent of th av -vr;g,,coilulner' s disp,.Ablu income, F r exampl . 

of Korea has ho engaged in ac'tive programs to 'a-rry
''he (overnment 

years. Thes progra;s euelolnpiisspoici es 

tihe complet.e food gra in system lom l-;grain product ion to ret I I dist rihut ioln 

of (oodgrain prod ct w. They involve imnportation , storage, mill ing, trans­

and other fiunit ions in the system. They Ifferl. not­

out: nat jonal food grain P for many 

pioL, merchandising 

only markt suppl ies arnd prices at n given t ine, hut also the type and 

quality of producrt av.ilable ( e.g., Lh, mix of preferred loctal vrieties 

rice; the mix of rice and irlev) lvenand th: lo:s. pr'tIerre.d IRRI-667 

lough I o d gra in imp,,rts are se. o d on ly to pet. ro um iml rf'; in cla in on 

(approx imat:el 11].2 pe,-'ent of the val ieKorea' s. va luable fore i gn chihngc 

allof tota imp t.; in 112), Korean consumiers rarelv find in Ih, market 

iicc and othe le oud griaini p roduVir 1 il" W i, t imli andhle miofI t hr quality~ 

thl they wonl i at preval iing markel~t pricees.plaice 	 like L" buyomi 

Th' inlctreas inugl '' ipl ex intitRrv'I atio011psi ii n am i A Ihlernii e 

food grains an(d food glrainiprodiicts5 are Winajg ovurnimiint pl Ianers more 

anId More dWa0 I Cl. Vtlieva of ;" sys t ems simulati on modlvWiLii the capab Il­

sets of policy measures.ity for testing the pir)b;hle impacts of alternat ive 

'lh, u errr.lat i 'nship> in dtmanI r,spons, and in :;upply rc. p l.se, both in 

inu to make, part i,A analysis ;irddomllest iv miiarket nald ii wil d mark'L, .,ombi 

and comnodity-h -co iontiy plann ing re'lat iv ely illtffOtCLive. (onsider one 

the pr sentL controlledspe, if ic ,Xall)pl . Riv ing world prices for wheat make 
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domestic price of wheat flour relatively very low. if mailntalned, the 

situation promises to create a serious drain on the Government gran ac:count 

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 oil 

rice demand, but how much, and will it be primarily in the urban areas or 

in the rural areas? What about the impacts on barley demand? Through the 

effects on wheat mJlifeeds and the indirect effect through barley, there 

will be impacts on animal feeds, and eventually on animal products. If 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 efforts 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 informati on in a comple x setting to 

support more effective planning in a segment of the Korean economy witl 

potentially high pay-off, the grain management program component of the 

KASS Model deserves relatively high priority. 

Interrelationships Amon the Food Grains 

It is clear that the grain management program simulation model must 

reflect the structural interrelationships P-ong the alternative food 

grains in Korea. While rice is dominant in the Korean diet, barley also 

is important, and rice-barley mixes are common. Wheat products, includ­



-16­

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 needed wheat. Rice and barley frequently move through the
 

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

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

which move through Government channels, wheat, wheat flour and final wheat 

products involve marketing channe Is which are distinct from those for rice and har I ey. 

The interrelationships between the three major food grains and other 

food grains are of less concern. Some 20 different varieties of pulses are 

produced in Knrea, and move through private "grain trade" chlannels into 

direct human consumption. For the most part the pulses do not substitute
 

for the food grain roducts in Korean diets, however. Likewise, they
 

usually do not compet, with rice and Larley for land use, hut in:tead ar, 

grown on t he upland soils. The limited production of corn and grain sor­

ghim is used primarily for livestock and poultry Iced rath,.r thani for humian 

food. 

Interrelat ioiish ips btween the major food grains and ihe W,,ed grainus 

are of some concern. Substintial quantities of rice bran and most of the 

barley bran and wheatL millieed move into livestock and poultry feeds. Rice 

bran also r'oves into the edible oil extract ion 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 

are used for feed. Mont of these kinds of interrelationships can be re­

flcted through Approp iate conversion coefficients applied to the raw 

food grains. Barley grain is of greater concern, since it is used for live­

stock and poultry feed as well as for human consumption. That moving through 
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the comnercial feed industry is known, but the much Larger portion which is 

fed directly on the farm is difficult to identify quantitatlvely. These 

factors will be more troublesome later in the development of the Ivestock 

component and interfacing it with the ;MI' component in tlle KASS Modehl. 

Emerging Competence in Econometric Methods;
 

The potential use of the GMP component and other components of the 

KASS Mode] in Korea is dependent upon competence to adjui;t the models and
 

the coefficients used in them to reflect current conditions and poli-y 

quest ions to be addressed. There must be some depth of competence in econ­

ometrics and systems science, not onl.y at the National Agricultural 

Economics Research Institute, but also in other agencies of the Minist:ry 

of Agriculture and Fisheries, in the Economic Planning Boa rd, in public and
 

private research institutes, at the universi[ties, and otlier ageniies con­

ducting planning research in Korea. Even with the felt need by policy 

decision makers for the kind of information the grain management planning
 

simulation model will be able to generate, the model cannot be used unless 

there is competence to use it.
 

Competence for using the CGMP model requires a limited number of 

people who ful.ly understand the model and its inter-woirkinbs. It requires
 

a larger number who understand econometrics, systems science 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, etc. It requires a larger
 

number still who are competent in quantitative research 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 NAERI is underway, supported 

by the Government of Korea-USAID ongoing training program. A number of
 

staff members are now at Michigan State University, and more are scheduled 

to go in tie month , ahead. Even though there is a colnst ant confli,t between 

the need for more Iormal training of the NAERI staff and the need to get
 

them back on the job, this kind of training is essentinl, and will make 

increasing impart as more .andmore trained people are roratd back to
 

regular pnsitjiLns in NAERI.
 

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 he drawn upon. Fortunately, there are an increasing number of 

such people, now in key positions in Korea. Many of these people with full 

competence in q,,antitat ivy methods also have sul)stant ial depthl rinder­

standing and experienc'e in areas directly related to the ki id:; of issues 

addressed in tho GMP mode l. Dr. Moon, Pal Yong and other senior researchers 

at the Korean I),,velpent Institute are excellent examp!I.,s. Workling reta­

tionships he twi,.n qualified te,)peo in the key positionsthe NAER I staff and le 

in other agenci,,*; are being established, and need to be strungthened. 

Administrat ive _g!anizatLou for Grain Policies and Pro gar imis 

For the most pa rL tle establishment of public plans and poticLes 

relative to the food grains and the carrying out of programs to implement 

the policies involve sparte line functions and admini str;ative organization 

in Korea. The broader national grain policies are reflect.d in the national 

5-year plans, the anal .sis :or which is centered in the Ecnomic Planning
 

Board with direct support from the Ministry of Agriculture and Fisheries
 

as well as research in.titutes outside MAF such as the Korean Development
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Institute. The development of the national 5-year plans involves suhstant­

ial participation by the President's Office and the National Assembly. Com­

parable procedures and organization are involved in the development of
 

major food grain policies fromyear to year 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 Bureau of the Minist ry 

of Agriculture and Fisheries, of course with review by top MAF off Ui als as 

well as by EPB and the President's Office. The Food Management Bureau is 

not responsible for the operation of the government grain programs. 

The parallel bureau in MAF, the Grain Management Bureau, 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 Nati oal Agricultural. 

Cooperative Federation (NACF) on a custom basis for tIe ;rain Management 

Bureau.
 

Government Grain 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 areas. 'h (;overnment 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 cuistom receivers for the Government ) , and NACF actually 

perorms the t'''e iving function, except for grading and financial settie­

mint with the farmer. 1h, whole gramin refmains in these war,.houses until 

the G;rain ManagemerL Bureau orders shipment to one of the 600 private rice 

mills designated fou ,ont,act milling oI Government rice (oi barley). These 

mills are members (I he Korean Grain Assmo'iat-ion whiclh doe: Whe negot iaing 

and accoti t iLng with, to' (;overnment for them. The wholte grain may he st ovd 

at the mill for a periotd, but t he rice and barley normally ;Nr, not stored 

Long after mi-lling. lhe mills usually are given specific blending ord .­

for the mix of IRRI-6(7 and native varieties of rice, and priaps also the 

mix of tIi. ri t blend with barley for the final consumption blend. Orders 

then are given for ,hipmeit to (listribution warehouses, and from these ware­

hou-,.s to approved retail o t I Its. Shipments for the :overnment arce aritanged 

by Ipriv;ite agetiis, thn domi nan t on bei ng tlie Kureaii xI'rpsl' n,:. lompany; KIC 

also is a mia jo r publi wir'.hl us(, op'rit or for milled rice own,'d by the (;ov­

urnilimeti . ]he c'IisiinIo' pi (ics of Govertm'ti t riceI' and hat 1ev, is well as the 

cl;irgts Fot handl inn,, stumige, millitig, bl'nding, ret.;i I ng a d1 other mar­

ket ing serv ices, are I ix, as a given point in t im , bit snihje't to change 

I r in t i m t I o timl. 

Imported ri c, and birley also are handled large ly by private operat­

ors on a ctustoml basis for the (;rain Management Bureau. Port services and 

port-to-raii I I rrsp ,ri .i'> cunt ractl tl rotugh Korean I'xpress Company. 

I' i iing ol import d br.wn rice and milling of imported b:arleIy aire done 

under cotIt lcit y firms which handle no domestic grain. the warehousing 

and dist rib,.it ion chanels fsor the Government imported rice and barley in 

the form for t'tonsumpt ion atr' comparable to those for dumestic grain. 
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Normally the Imprted rice In not hl .niid wit i IRRI--66 "Ior ther ti miiet ir 

varieties, but 
may h. hiended wit.I barley fOr dlis rlib t lu t hlrouIi the
 

(overnment-cont ro I I odlchanne lY.
 

Until recent ly, the r t il outlets authorized to dist ribute (;overn­

ment-owned rice and barley were located only in the larger cities represent­

ing major deficit areas. The int erior points were svrved exclusively by 

Lhe private industry. However, lie incr,,isin6 p(,rcntgaof, tho total oft­

fatrm marketrrigs moving; t iroiI i (;)v lrntmit ihIann(lIs ha.s mad, it nrre,;arV 1) 

estaltiish author izu'd distribution n tlets; for the (;vernm,itl grain at lit ,r­

for points. 

PrivaLe Grain Mairketin, (haniels 

'The key segment s in the private marketing 'hannel for domldestic rice, 

barley and wheat are theil mllers, the siippers, I hr comm issioners (wh~l,­

salers) and the rtailers. Srpr;itu Assemblers and other specaI izd 

trtlders are evident in somp areas. 

Thiere are seome 21,000 private millers located tliroughout the country. 

The average capari and function varies by production area. All perform 

a custom mi. .ling function for producers, And receive pliyi nlt t " this ;sr­

vice in kind ( ypi 'a ly 4 p rcenL of thci illed rice, for ,.npmpl ) . To 

support this service, many offer fro stiorage "f the paddy rie, for the 

farmers who sometime lateor will have the rice proecess ed at that mill. Some 

offer pick-up, transport, and assumbly service from the l;Irmers ' house to 

the mill; for this service [hey raise the total milll, Ing 5 per-We, say to 


cent. of the milled rice. In the more ,,min'rcial production arias to the 

south, the millers perform a "shilppers'" ftmct ion Also; that is they buy the 

whole grains from farmers, store it, milliK: and merchandise the milled 
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n. is 

especially common Amniig the miliers In the honam area. 

Wit It th in rca:; Iu import ance or the ;ovoernwmu t purclast's, lit' pr I­

v;ltle millig inlusI ry isM .c, withi .xicn is M i ca pait' y 

product to wholesale "commissioners" in the consuming markt . This 

milling ni o rnt e And 

relatively low r turn on invstment. Through the Private Millers Associa­

iJon, the industry is making v'aions At tempts to implote that e conditions. 

For example, in order to modernize milling equipment to prctss the, IRRI-­

667 rice effictintly, the Private Millcrs Association has riquested a Iow­

cost. Korean Goy e rnrent loan on behalf of its nmembers it 30 billion won. 

The Association points out that a public benefit of the sona 3-percent gain 

in milling yield wc',ld result from the investment in impro d milling equip­

men t 

Crain shippers buy the milled grain (rice and harlev , t ransport it 

to the wholesale mait s iii the consuming areas and sell it t- the wlole­

sale commi5.siloners in thirse markets, In areas where the pri aite mil !-,rs do 

not perform this funct ion, the shippers buy directly from farmers, in part 

through independent assemblers or agents, but: often directlv. Somc cTlrate 

assembly warehusp fa'il ities for the milled grain, but thi.s capacity is 

used primar ily for relativlv short ter.i storage, rather than for h)lding 

from t he harvest period through the markPt ing year unt.£L the aext harvest 

The 't'omlss ioners' at the wholesale markets inithe o., suming areas 

buy daily the WIlle rice and barley consigned to the markts by the ship­

pers. They maintaia some storage space wbich usually fills :i'ter harvest 

and is nearly empt:y prio: to the nex' harvest. However, the ;torage stocks 

are used primarily :o ad uost for short run supply changes rat her than those 

caused by the seasol harvest patterns. Some of the commis,-oners also do 

some cleanig as; weI as re-bagging into uniform weights, but their primary 

function is to supply tle retail outlets in the consumer mark ts. 
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The many small private retail er; in the consulmer marke.t v h.
 

milled rice and barlev in 
 the ric,. - traw bags, usuailv ,nlv 'a fw hags at 

a time, and s illthese gra ins from btik, diplav pilee the kilg(,ram r,, 

gram) to .H ait/i; nia,n')nsumers.lt l .'mawin a 
 ,u v ;tp;,i in iiVIntur. 

However, during the peak marketLing ,;a:, fol lowing harve;t, they ca rrv 

larger stocks, and :aIre able to supply consll;lr; wh" wan Ititck svrl 

month'; ron,-umpt ion wiLh individunl lots; as largo as foir f i vor Straw 

bags at a time. 

It is clear that the farm producers are the largest hI lder; si­ot 


sonal food grain stocks which move through privat, mar rt in g cha:.,nnl s. 

Finlal consumers may be tho second most important holdtr: :of,uhstocks. 

Within the marketing channels, the largest holders ar th be s ippers, 

ewpeci/illv if they are Aso nil. i rs, as in the IHoniNm : raud. H wholsali. 

commissioners artd reta ilers build up the ii stocks As;i I lyI',y, bitt have 

limited capacity for hold ing large storage srocks. 

http:nsumers.lt




[V. EVALUATI ON OF"TIlE FARM S11BSECTOR MODEL 

As outlined in the previous section, 
the farm subsector mode l for 

the GMP component is included in the overal1l KASS Model. As d"cuiijnted in 

project publicaltions, including the aippendix to the Korean Agriculturl.
 

Sector An;ilys is 
 report and [the KASS U.sers Manual, existing tested versiolls 

of the far,o hsutr i i modl hvliV the capac i Y to) generart oast l I plro­

ductLion pat terns fI rh f grainseach of foo rd nlu' tntre of 


year. However, the oun- farm demand and o f--farm market ings in thoste 


by t 1110 1/4(0 

ver­

sions operate on an annual basis, and must: he modifieod for t he, GP componi­

-mt. Ln the July 1973 status report on the Grain Manageieint Progrum com­

ponent, it is pointed out that the siinulttaneous equat ion svLtei developed 

by Dr. >0n(1, Pal 'ng of the Korean !)eve loplent Instit ito couid be modh­

fied for il)oii)orlt il to g ive tie KASS .lodu[ c.apability to generate sea­

sonal demand and ilala'ktings in the production subsector. This Since si 

been pursued Lo tile point of developing dynamic price and excess demand 

equat ions to replaco l)r. oon's static market etlqil ibriul idntit ies, 

transformatioil of tlie coeffic ients in Dr. Noon's syst em to fit the KASS 

units olf ieasure, and incorpora t ion of Dr. Moon ' s equatt ions inLto the 

Fort ran statCmiet s fortile (;Ni ' ocWo;mleont. ttippeiars that Lie re may be 

problems witi this approach, however, and it may he desi rabile or even 

necessary to develop a new approaJcih, following the patterln being dleveloped 

for tlie urban demand subseottor (see Section V). If so, Llu,oi-fari(l demalnd 

and off-farm market ings models for the product ion sub secto r will be re­
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vised stlistant 1ially. The ons id(rat IIons invo I Vd a r, d i. suotd under Ihe 

eorrtspoiding slibscit lolls )el ow. 

Prodiu( t I i.,,_r R spbuist a l_1rvest io , at terns 

'hi pIar 0 1 t h fa i,m )dict ion Ill),('& t. tor model in rssun tIa ll Iyml 

ope ra tive now ftor rice and barley. The )riginal KASS Modei is (apable of 

genurat Ing annualI produc t iom response and seasofnal ha rvest ing patterns, and 

when key va ri;bles such as yields ,an he g ntl'ratedwill Ibe more owerful 

p;it tern rout ine rn he ad lust ed
within tei systt'll. The seasonal harvest ing 

patterns Art. 
to approXilnlte closte ly actnl harvest rates. Tiht harvst 

are rtltt ivl y stahl from yeardetlermined largely by c' im:tic iactLors, And 

to year. l'uhl iWshed dala on the harvest ing pat t rns F r rit .and barley are 

and ;1 be used to make the model reflect thiis dimension (fav;ailabl e, 

real ity atccurat ely. 

Yet to h, reflected accurately in the model are the production re­

and for IRRI-667 rice. AlthoughspOnse alnd harvtst pattern- for wheat 

qlont iti0," of d, ,st ic wheat reach urban con,;lmers, antd mostrelative1 v smal I 

of the domest ic whe.at and whieat products move th)rough private market ing 

channels wit hnut (X ,o.ernmentcontroI, domest ic wheat is a significant prod­

oft Korta. I1 it is to be" rcal ist i(, the (;.IP (om­ut in the crural ,nomv 

Alt:h ough Korean whiat productionponent must ht AhM to rtI lect this fact . 

cc.I ialhIe than those for rice and barley, it appears thatdata are l ess 

sufficient informat ion is available for reflecting domestic' wheat in the 

iodel And toning t he csffitiuents to conditions in Korea. 

TheI 1RRI-667 rie has tnique chract.erist icswhich .mph;asie the need fer 

treating it as a selar:tte crop from the indigenous variletis. 1RRI-667 is 

ver tecause o its tendency Luharvested earlier and A shorter time span. 


shatter heforte threshing, it is handled differently fronm the field to the
 



farm home, and from the farm through IocaI asemlh ly 'hannels to the mill. 

It has distin't milling haract ,rnii i,, and mill ing yields. It is a dif­

ferent. product to the consumer, ard sellis a t a discount below milled rice 

ccf other variet ie's. The produrct ion trrrcl ion for IRRIM- . i s diffrvnt 

from that of other rice grown in Kore-a. It shows substanti:ally greater 

,respons to fertilizer and other telhnical! inputs, arid urnder favorarble grow­

ing rondit ion produces mulh higher yields. However, it is more slcjvect to 

the risks of weather, and ulnd ; adverse coid ition:s sch1 is those for tht' 

crop harvsted in ti t Fall oftc19/2 miy produce Icwer nelt income fccr the 

farm'rcr thran the be'ttecr indigenous variet i's. All of the'se things emphasize 

t.h need to 1c ic' IRRRI-661 a separat, food crop. 

Lhe I imit(ed imfccrmat io about IRRI-667 creates some iprb lem for 

treating it.as separatec, crop, and will require 'ri plus somea keecn dcrtunt 

luck in tuning tihe modeis. It has hun prcrduc ,d in cri ti itv : r onlyI twc 

years. Thc' grocwing co'nilit ions ii the twc ye rs represen'c' t iire e;cri, ly 

rathe than astwo extrec'mcs r tihe normal. (Ciltural p ract ic'e.'s well as ri Illis, 

and market ing have vet tco be perfected. P'ractical ly nro hard data exist for 

measuring c'ross price last iceitvis of demand btwenI I1-667 ard othe r rice, 

much less between IRRI-667 arid barley aindc! between I RI-(cbc/ and whicat prod­

ucts. The clialtnge tc tlie mode.I builder's is gt't',it, liiu it is bu ived 

that it can be met within a reasoniablte period o)f tin'. 

Those who are familiar with the statistics for rococd crops in Korea 

find it. necessary to make sore, kiid of adjistment in ocr'der to) reeconcil(e 

supply and diisappearance balances. The KASS apprcachih is to ise producttion 

'decfilatocrs." DrI. Moccn's appro;IclI is tc forc'e prdic't icin to0 eqial tcisap­

pearance through hi.s ma rku-t clea ring WnLintity ecqu;it ionis . S c)re attributt' 

th' Irobleri tc "n1iurpward bias in t.lie prodiictiotn stat isLic's, and this may 
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explain part of the difference. However, if disappear:rnctes oth r- than for 

human food can he rUflectted accurately, the need for the product ion 

'"deflator; may di.sappear. Olue r types of disa ppear:r rtte which are import­

ant in the farm Stu tot inolude sued, home hrowing, ;and ( ' cp'rl Iv in thIn 

case of harley) feuding of the grain to poultry and livestock. Statist i's 

(n slth disfappe-atranctes arl almost non-oxi stent in Ktr'r:, but it i h I i e'el 

that sed, brwiwng and feeding uises can he budgeted for more ,lrcirt( e re­

sults than alhic ved by an lggtogti product ion "def Ieator." ,Seed ing and 

brewing us have do,inito seasona l patttorns which should ho fairly easy to 

reflect. A more intLeres ing p)henomennl may exist if prtiutcer:-; are tilti,'­

ta in of the area to be seeded the forthcoming year, and Iol lxces storks 

until seed requirement s are known. lhiis could be an important tctor in 

barley markot ings, -;ine the seeding rates for barley aro ref1aLtivly high. 

Farm 	 Demand fr Rive, Oa r fe and Wheat-

Drc. Mon's equation ostimat:es tho average on-farm per rap ita cons-rrnp­

tion of riot for a pa;rt icular month in the rice year for th Republic as .1 

whole as a funct ion of th lFollowing variab)les: 

(I) Tie monthly,average whol esale price of pol ished rice (deflated 

by the inlex orf non-gr:ain wholesale pric-es). 

(2) 	Weight: ing factors ort the rive price for thee Oct ohc r-.Ianuary 

(hltrvesLt) per itod and the February-May period. 

(3) 	TIe monthly avrarge wholesale price of pol islred barley (de­

flaLed by the index of non-grain wholesale prices). 

(4) 	The monthly average wholes:; ; price of wheat flour (deflated 

by the index of non-grain wholesale prices). 

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

month. 
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(6) 	 The per capita value of "ff-farm sales of r ie for the month. 

(7) 	 The per capita value of offI -farm malp, ,of ha;r ,vy for the monthI. 

(8) 	The farm per capita income originating from other than ric' annd 

barley sales (deflt'ed by the index of pricei's p.,id by fnrmrq:). 

(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 equ;t ion for average on-farm per cap ita ronsumption 

of barley for the month is compar;able, with appropriate adji tments in thr 

dummy 	 variables to reflect harley harvesting patterns. C'mp;r,.;on of the 

estimates for hisLori al years with repcrted f igures give quiite good results 

for 	both rice and barl-y. Recently, Dr. Moon has develope:'d and published 

in Korean a comparable estimat ing equation for on-farm consumption of wheat 

products. 

Probic.ns may arise in the use of Dr. Moon 's equations for farm demand 

in che 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 model. If so, there are many "kolbls" Lo be tuned. 

His equations are part of a simultaneous system whichla o inludes equations 

for estimating urban demand. Problems may arise in using his equations for 

farm demand and another method for urban demand. The coefficients 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 

http:Probic.ns
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I rnrt-. Ihy do nnL distinguish between farmer-owntul ;tock(s st ored 11 

il,, c ompared to Lhos, stored it the mill. The rout I i'i nt N Ili baIck tot 

lDr. NIoon' , market cI . i r n equtLLions which force "nut" prodlct ion I w q" I 

total ct:-;n Im in. Thlu dulmmy period varilables indirect ly rtlect diffler­

tnces in l;rm ,inland Wr hi"lidays and festivals, but only by 4-month period, 

not 1/40 year priod. 

It is hard to Lull how many of these limitations will ,urn ouL to be 

serious, and how many ran be ignored. Oniv running of tlie tot al C;P comt­

portent with Moon's :ystem of equations and testing the r.:;lt cn tell. 

The alturnat iv under considerat ion is to generate period-by-period farm 

demand followiny tin methods under development by Dr. 'Te'ign for gulrtL ilon 

of the corrusl)t ldiing iribin demand, discussed in Sect iontt V. It is alIt'rnt ive 

would give iore con;istelcy to the models, and should provide ior' flexi­

bii. ity for regionalization, for ref lecting non-food farm demand, ild per­

hmps for rv.I lecting Stasonal differences in price differentia]s btweell 

the farm and who lust l, levels. 

Seasonal rm Storageadana Market _Pat s 

In hiss imulaneous Dr. Moon's equaLion est ilnaites the aver-'i system, 

age monthly per capita off-farm sales of rice for Korea as a fnlction of 

the 	 following: 

(1) 	 The monthly average wholesa le price of polished rice (deflated 

by the index of non-grain wholesale prices). 

(2) 	 Weighting fac tors on the rice price for the Ot tber-,lanuary 

(harvest) period and the February-May period. 

(3) 	 Farm per capita liabilities as of the end of the previous 

month (deflated by the index of prices paid by farmers). 
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(4) 	 Farm ppr capita expenditures for clothing, ,ducation, etc. 

(deflated by the index of prices paid by fOrme rs). 

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

month. 

(6) 	 TOne per capita value of off-farm sales of rice for the prv­

itoins mo th. 

(7) 	 The per capita value of off-farm sales of harl-ey 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 harvest period (1 if October-January, 

otherwise 0). 

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

period, otherwise 0). 

The Estimating equation for off-farm sales of barley is comparable. 

l)r. Moon's recent work may not include a comparable equation for wheat 

sal es, since domestic wheat represents only ]1 percent o1 tota l consumption 

of wheat products in Korea, and much of this is consumed on the farm. 

The parallel between the farm sales eqluations and the farm demand 

equations is Dr. Moon's system is clear. The limitation.s and possible 

problem areas pointed out in the above subsection are directly applicable 

nere as well. In fact, even if it proves desirable to use Dr . Morn's on­

farm demand equations, it may be better to use a different mothod for pre­

dicting seasonal off-farm sates. 

If variables comparable to numbers 3 and 4 in l)r. Moon's sales equa­

tions are reflected, the system developed by Mr. ;ibson for predicting sea­



onal Ilevels of privaL ly-owued grain stocks shuld h , ditl Iy appIll.hIc le 

t ire farm gibisec;,'tor (se, Set ion Vl I). S.i net ; er:; o'ut ro l a large. 

portoln "Il th , privntu.ly- wn d ,Lo'k:s :tii-tI e t l Is liHOM and shipping piillis 

aIs weI1 as on I 1rms t.lhy ri)r(,(,lt doininnt lWi -1iika't nt r sin L'he 

Tihe aHoil suhtloocle :I Lo l)e an1 accu rtleIystcnL . private I toeI (vtI siil:; 

re I . l *ln;I I !hnilJi*( Vl iii Lat olu farme rsllhI-Hepl ,Loralgt av iol. 

Excess Demiand and F'armnSoaekHu~~ 

RIgardless-, i"lf W 2 final method ior handl ing farm deannd and farm 

markut Lngs, the excess deimand and farm storage reslone. mc( islli nol un 

dev, I tl)ml ,i I he ueded to int ,rface the farm sidh et' with tl e " ws -­

ave rage pr ices And quint it iem in t he "v ralI I A' S>ouI I Thp echanis isi 

striaigpht-f orwa rd , an slHhoul i g rise no i r n; driiigg I p i ve lo ma pri I in 

n;idl nuning. T hi pla n d n. raI] (, ll ions shIII d Isi y.re . ' a Iri 'tll n­

sistenvv bet ween ti, Ainnual prices. and qlant.it ius gene rateid in the KA S 

Modil an lii of seasnal ndli ini theitheI Hrit.; corresponiding q ant ii pr lees 

G;MP (tmpi'mnt Ma I clerakI .;iring mace.hai sin hetween Lt, airem shiit s'Lii r and 

eeutors (;h' noothle,r ths oft t (NP coimpolnenl t sIo,1ld he probleim, witlie'r tho 

final produc t i t baseti upon or. Mon)'-; s imultaneous t.]1at i -nsor IpIon Dr. 

)l'igen 's equ1l i! iibr purn ,ml)deIs.r it 
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V. EVAILUATION OF THE URIBAN I)EMAN D SUBS EC'lO)R( )Dl.l 

The urban demand subsector model of the (Ml component will be luct-ed 

within the overall KASS Model. The urban demand compo tnt of the earlier 

KASS Model is being revised to produce the necessary intormation for the 

GMP componant. 'The exact form will depend upon whelther the revis! is 

based on )r. Moon' s simu]taneouis equations or )r. Teigen' s equ ilibr ium 

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 pa ral It'I to that for 

estimating the corresponding rural demand. The independ ent variable:; are: 

(I) 	 The monthly average wholesale price of po lish;led rice Cdeflat ed 

by the non-grain wholesalu price index). 

(2) 	 Weight ing factors on the rice pr ice for the Or tober-January and 

Februa ry-May periods. 

(3) 	 The monthly average wholesal e price of poli ished barley (dc­

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 month]y per capita disposable in­

come.
 

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

by the index of urban consumer prices). 
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(7) 	A dummy vari;ible for the Octol)er-I:unuary pe.riod (I if within 

t he I otid,otherwise 0). 

(8) 	A dummy varia t'l, for the i'ubrunry-May peril (I if withIin ie' 

period, otherwise 0). 

l)r. Moon' s urban demand est:imating equation for barley is comparable, 

except that the dummy varia Ie periods are tied to barlev hnirvsu:in, pat­

terns. Recentl, he has developed a preliminary urban h,,m'in;d ,,quat.ion for 

wheat aJso. TOie problems that mlaV be eniountered in applying l)r. Mon's 

equations in the' KASS Model nre discuissed in Section IV. In any cas, if 

l)r. Moon's mode l is u:ed it will ]have to he prope'rly i wltict,'d wit h I lie 

many tc'hangt's whichihavH ben made and art' heing made in t IW' ula demand 

component of th. 'AS dMo as d'scribed in th, appendix t the agricil­oSdel 

tiara l 	 Sector Analysi Report and thlt' User's Manua;l. 

If the pcritd-by-period inform;ation in urban demand lr rice, barley 

and wheat productls nt'ede'd for the MIP component instead is derived from l)r. 

Teigen's eqi ilibrium price model, the alpproach wit! be quite different. 

Some prohlems will he ivo id.d, hut others may be encount 'red . Much woi-k is 

yet to e done before 'v.'rytIin ,g in l)r. Teigt'n's tquilihrium model f;. I ls 

neatl.y into plac.i ;nd can he d cumented accur;itely. 

Re, irdlvs.s of the t inal approach used in thl, KASS Mode,, kvy models 

in the urhtn demind 'omponent which will b , needed for tle GMP component 

inclute those for (1) irojteted urban expenditures, (2) 'nal price and 

qpuantity dtlt: trminat ion for rice, harley and wheat products, and (3) sea­

sona.l deniannd responses. Each of these is discussed in a separate subject­

ionii. 
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Proj cted Urban xf end itures 

The projected annual uirban expenditures for rice, barley and wheat prod­

tLs under pol icy a I ternat ives w i I be gonerated in the revised KASS Mode]. Re­

f inements are being main in the popn "tiinproject Ion .omnpnl , and presucmably 

rural-urban nmi grat ion will be addressed more expl ic itl y. 'Through at Ieast some­

what morp effect ive interfa'ing with other sectors of the, economy, more 

ac'(urate project ions; of. urban per capita incomes should (e prodced. Hope­

fullytoo, mor. accurate and more completc price and inchomnC eLasticit ies and 

cross elastic'ities for the major food grain products can e developed. AlIl
 

of these efforts should improve the accuracy of simulated annual urban 

expenditures for the & concern in Lie P component.individua l proct e (the 

Annual .' ice.ndt qt, ret t.on,.nt i r i 

As pointed out in KASS Issue Paper 5, a number of improvements have 

been made in the pr e determ ining mechanism of the KASS Model, and others 

are being developed. The changes arc mtivated in part by de. ire to have 

the model be able to address policy questions relative to ta.riff rates or 

quotas of ,ithtr imports or exports of individual agricltiur~i1 commodities. 

Certainly t:hev shotu d improve tice accuiracy of the mechani ;m io simulate 

urban demand and prices for rice bar] v and wheat products. 

From the standpoint of the (MP component , a morc ref ined breakdown 

of the major food gr;ain: products used by cons:-umers inc the KASS Model would 

be desirable. ExamplIes witih refativelv high prioritv icnclud, IRRI-667 r i.e 

separate from other rice, separati on of wheat prodtucts into at least bakery 

products, noodles, and "aIll other", and separation of brewing and ferment­

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 t cmome. 
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Spa sona I IDmnd Response 

The GM component requires a nechan i sm to geriner;ite urban demand r,-­

spons( to price change by 1/40-year period, and !nsure ' onsistency with th. 

annual quantit Ii.s and average' prices generated in t h' KASS Model. ir Dr. 

Mon)n's ,qutLions arc nut used , an alter nat' mechanissi I I I-'needed. 

lor rest c',i h.soni his given specific tho ught to this question, and has dev. l­

oped a oI equatlions in].ure ele (onsistsrt'rie; jtegral to t ne'c'ssy;v elcy. 

Wlen the consisl (nvy colnd t ition is met, seasonl d('flntds i he ('hconstructed 

in funct i ,nal JIorni as basis for s imulat i ng seasonal demand respolse to price 

changes. The l"rtr:an statements to a''ompl ish this have yt to he written, 

debugged, tested and tuned , however. 

The present method of cal culat ing c'onsumer pric's by idding a sea­

scnlally-cusstant m;arke.ting miargitn co the correspond ing wholsa'l price.-; 

imposes some limitat ions. If the CMP componLt is cl.v, ldp)jvtd by level in 

the marketing system, thun sparaLte seasona l pricei's may iced to be cteve lopted 

by level also. It may hi possib]' to0d" so even though t he simulateid annuuaIl 

prices in the KASS Model' are 'auked" to the consumer Ievel and kn the farm 

level from the wholsalu prices. 



VI. EVALUAT ION OF TilE ;OVERNMINT :;\ IN MIANACTEM.NT s1114-;lECIOR OnI)EL 

Tne Government grain mNin;agpment silsector mode l i tile central 

focus in the It'corrlonent. i.nthat. it addresses directly the consequences 

and costs of alt-ernat ivy nat ional grain polici es and programs. The model 

is the most nearly dewloped and ready for testing of Whe, sbsector models. 

It is rat:her direct ly tied to government grai-n operations in Korea. It. 

appears to be an ac 'urate s imul ation lddrtssed to many df the kinds of 

seri ous tpol Icy quest ions current Iv faced hy the (;overnnnL. 

There are three automat ic cont 1al mnechan i smr!s in t lie model. They arc, 

the market pr ice control I e r, the stock level and import cont ro I Ier, and 

the marketing system vapa ity rnLrol Ier. All three operat e in units of 

1/40-year and reflect t ime lags in the marketing res,; wherever they 

are iicnrred in the Government grain oplerat ions. As )ointed out in Sect ion 

11 , their eapabi 1I. Ps ire to address poI icy quest ions, iot market ing and 

wareholiusv managumnt quest ions as such. 

In add ition, the model ron ta ins a finanecinrg and arrounti nrig metchan ism 

which simu, iatts flows of incomeht and expense and cha ;ngesin level in the 

Gover'nmtent grain actonllt. This too is of inimredi;ate concern in Korea; the 

drain on the Government grain account represents one of the rajor public
 

expenditures in Lhe Republ ic.
 

Market Pr ice Control 

'Phis controller is designed to compare at 1/40-.year intervals the targeted 

prices of rice, barley and wheat with existing market prices, and if serious 
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found, iw Ihrotgh purchases, 

sales, Import orders, etc. By showing the magnitids ol lr ,d~lusimi nts 

required, it also will enalbe pol [cy makers to assess the impIacts and jidcge 

the workability of alternat iv, price policies.
 

Most of the routines in the price controller mecian ism are straiglit­

forward and should pose no problems in debugging and tming. The exception
 

'
 

chviatlons are to generate vorrect V( ac t n 

is the formal price cntrol routine itself, which cont rolH on the "error ' 

between Wle Largetd and actual prices, the rate of ch.nge (derivative) of
 

the error and the accumulation (integral) of the error over time. Further­

more, tho weights given to ea5ch of these lunctions of the "rror" includc 

cross re Iat iomsips with other grain " as well as tihe direct effe't for 

the grain in quest ion. Thlis latter feature is highly desiribIe, because
 

if the paramPtLcrs are propt rly specified, the roumine will prescribe com­

pensating buying or selling activity in the cross-commodity to cancel the 

effects of rvmed i! act ion in Lhe commonlity wider study. Empirical measure­

ment and tunoing of the coefficients needed for three functions and at least 

three cimmdlit is (ri e, bairley and wheat) will offer soime probl'im, ;and may 

require some, time and many experimental runs with the coMPuP, MP coMpoin­

enL before the process is conmpleted. The morle commodit ies added (e.g.,
 

IRRI-667 rice, bakery products, nood's) the more difficult Lhte job will be. 

This is meant to be no criticism of the design of the price contLrll)er. 

It is merely to point out that. all concerned must be aware of the tlime, 

effort and cost sLill I rena ing to make tii controller fully operative for 

answers to the kinds cf questions for which policy makers in Eur,.a would 

like to have the answe rs now. 
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Stock Level and Import Control
 

The control ler 
for stock levels and imports of Government grinn
 

works on the same design as the price ront rol 
 ,Ir, hut it is much s;roiIer
 

because tIhoe ar no c'ross-ommliiuodity ouplI ng offects,. lh Addod de lay
 

mechanism for timing of import ordeters is baised on the .1 
 [ihird 


subrout ine used throughout the KASS Model, and slhouldl rpqji'i c 


n ")EI.II'' 

relatively 

.1ittle tuning cf fort. 

(ne can riise. the quies: ion of he nleed for targeted stock levtels if 

the levels of rontrol led Iric.s (and thereftore the difference betwvemi con­

trol led prics aind simulated market prices) ar'e t,irgtd. TIhe two ire di­

rectly tonnected through tlhe demand f:unct ions, so that th" "desired" stock 

level for input to the stock love! and imlp)rt contro l rout ine can be gen­

eratLed internal I, a:n endogenou varichble. If stock leve ls are trgeted 

separately, this linkage with the pri( u cootrol I er wo ld mileasuiet ilnconss­

toneies between the price targets and thi stock 
 level t irg. 'lhis was
 

discussed with Mr. (ibson, and it is be lieved thlt h will 
 ebable to re­

vise the rout inc aiord ingl v. 

Another quest ion relates to the desirahil itv of designing for Gov­

ernment stock levels; by position in the mrkting 
 s .l: m, and building in 

additionall delay sulroitiiles where nveded (as saiV stocks l ,catedat country 

points for sales to impact consumer market prlicets in cirl'ni centers). The 

shorter the time intervalI in the model, the more impocrtanit it is tio simu­

late market posit:ion and delays in the model . At 1/40-vtar pcrhaps cmountry 

point (farm, assembTier, mil lIer and si ipper points) and consumer ma rkt 

point (wholesale and retail point) positions will be adeoquat c. If this 

were done, separate average storage losses should be inco'rpoirated by mar­

ket position as wll.. 
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Market ng e apcity Cont rolSs cm 

The Government in Korea provides for the storage of controlled grains 

both in Governmen t-owned warehouses and by purchasing warehousing services 

from approved wa rehou semen in tIhe private indust ry. Re litud market in)! services 

(Mill ing, docks ide srvices, shipping, etc.) are obta ind on a contLract 

"custonm service" basis from approved operators in the priv;ate industry. In 

the case of mill. ing, contractrs deal exclusively with (;o veinnent-owned 

grain, and a separate group of private millers deal with free market gra in. 

The simulation model as documented in the .luly 1973 SaLotus Report 

will be modified to reflcct the way Gove rnment grain is ha.'ndled in Korea. 

The capacity control mechanism as documented is fine for the Government­

owned storage caparcitv. It prescribes the activitie.s required to meet given 

plans for Govermen t-,wned capacity, the activities incluing tU rate( and 

timing 1"r starl ing Gvrnnt-owned warehouse const rul in. If such capac­

ity is des.ired It cOUnLtry points (none exists at the pr ;i tim ) pro­

visions could ho male for identifying the (;ove.rnment-ownud c.lacity by 

pos it ion. 

RelaLively little delay is involved in obtain ing the use of approved 

private st orage, milling and other marketing service capiacity once the ca­

pacity exists in tie indus ry. From the Government side, perhaps a simple 

delay subroutine is desirable to reflect time required LO Comnit the ser­

vice, although such dclay may never exceed 1/40-year, and he unnecessary. 

The consLruct ion of capacitv by the private industry t serve thii Govern­

ment probably cn be handued best in the marketing system capmcity response 

mechanisin for the private grain marketing induistry, rather than in the 

Government Model. Doing so also will avoid complications in the financing 

and account i ng rout ine for t he Government grain operat ion. 



Fin a ilcL _r__ .Andc. ft2 !t 

The f inan c ing and ;ccountI: inag ronLt ine for the ;overnment g rain opera ­

t ion paral I1s the po I icy cont rl moclaIn i sms ftor storage stck<.s and imports and 

for ( ov(rnienLt vwalrhous,p'tni uti I. Revenues arc omiploiti.d trom sales of 

(;overnm Lt St i, I<e au1d tihr (5<taibl ished sel'lin, prices. i, t 't f sa les are 

cflmputit d f rom acquis it ioens (domvs t plnIus impo rt ) a t l, appropriate( buying 

prices, wi th adjust mtnt s for cash fliws on iiipo rt s acqliired on del ayed 

s-ttlement basis. (iperat ing fixed and variablJe operat ingu,costs are rtnum­

ula ted and neL revenes calcul at ed. Warchoise cnsLtruL't W ostictS and cash 

fli)ws are calcalated, and everything is itciuul atd in the Goverinment gra in 

balance ,lncoit. 

Oew changes are needed in the routine as ld)i'llilint od in the ly 1973 

Status Ruport. l'le variols costs for market ing s. rvices obtained from the 

private industry will be refined to reflect tihe ac tul .; , rvices obt Lind 

and the standard service fees paid by tLn (overnmv.nl. Most i these are 

fee schedules raLther than flat rates, ri. etI 'ting tihr cl..s if wa rehouse, 

posit ion in tile market ing sysLtem, etli. Tie staindaircd skritkag ratrs 1 lowed 

by the (,W;vrnni,,nt will be incorp)irateid in tile loss tactors. Separations 

will be malde for while gra in stor;g "ndi millid grinill t rage so that the 

volumes and fees for each will be cnmpmaitlh,, and so that vtlieS and costs 

can be reduced to a commi"non denominator, sa y mail led rice equi va lent. When 

these "real world" tactors have been inciorpirated, the accoulnt ing and finl­

anci ng s ubinode for tle (Gouverllleit grain operat ions should p roduce acecu rat e 

results. 
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VTI. EVALUATION OF THIE PRIVATE MARKET SUIBSECTOR MOI)EL 

Ti' private mnaiket subsector model f Ithe (;'MP mnl)onlnLt In the KASS 

Model is intended t:o simulate the time, place and form utility pipeline
 

butween marketed farm production of the three grains and the final urbn
 

purchases Af the products from these grains. The model is linked to the 

(;overnment grain market.ing subsector mndel so that when (yewrnment is 

actilye in grain opel-ations a port.ion of the market ings are diverted from 

the privte clannels at Government )ulrchasing prices, moved thlr,.Kgh the 

Government channels and later released into the priv/te mlrket channels 

(at the ret;ail level) at announced Government saleus prices. When the 

Government is not active, the entire off-farm marketings fI ow into and 

through the p- i valt channels. 

The model is being modified considerably from the form descrilhod in 

the July 1973 StaL us Report to more nearly reflect the reaility of the 

private grain marketing system in Korea. As outlined in Section 11, the 

model include.< separate routines for simulating (1) marketing functions 

in the pr ivat, subsec tors , (2) levels of privatcl y-owned grain :stocks, 

(3) stocks and rat es of flow in the marketing system, (/4) market ing sys­

tom capacity responses and (5) handl ing, storage and mill ing of imported 

wheat. The subsector is modelled to be responsive to price' changes as 

they relate to costs and profit opportunities. If the prices are pro­

perly controlled 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 effects and disinvestment in the 
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private marketing subsector. The model also will do Ite accountlng for 

the private s tbsuvtor probably Including thie in've;tmint In Invillil U', Ior 

providing millung, storage anid other services for tih' (;v'rnn'll sulvstor 

on a custom for-ir- , hasis. 

Functions the Private 

This rout [e in the model is designed to simulIat e the private sub­

sector market chanuels, the flows of grain and grain prodcts through 

these channels and the grain inventories in the channels needed to sup­

port normal operat ion of the subsector. The basic mechainisms oif the 

routine are described in the uIly 1973 Status Report ; however, they are 

being expanded Lo rtflet more accurately the operation rI the private 

marketing subsect or in Korea. They will reflect the typirat oI 

Marketing , in Subs.ctor 

cperating 

patterns for each o tihe key market ing functions, in'ludin g asseni Ly, 

milLing, shipping ard wholesa lring and retailing. 

Beeause there, are subst anti al differenc es in the organizat ion and 

operation of the private mnarketing subsector among the three regions 

included i.n tihe KASS Model , separate .simulations by region would be 

highly desirable. In most of the northern region serving Seoul and 

Incheoin, te imiil lers operate strictly on a custom basis for farmers, and 

do not tLike Litle to the gra in (see Seetion 11). Shippers buy the milled 

gra in from farmers arnd maintain rel atively low inventories. In the cen­

tral region the mi lIrs do take title to the grain and hold substantial 

invento ries of the whole gra in to support the ir mill ing and merchand ising 

(shipping) operatilons. In the southern region, both typcs of organiza­

tion prevail in the private marketing industry. If the model is operated 

by region, a mechanism will be needed to reflect at least the doiminant 

one-way flows between regions (particularly to the northern region from 
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the central region) as well as the vre lra I lows from assembler to re­

taller within regions. 

-
Care must he exerni.seci ton be sure that i ll fi:lows, ;,vels, ,pacl 

ties, unit costs, prices, eLc. in the simulat~ ion ai converted to a 

common denominator such as milled _rain e_tivalent. Farmers and millers 

store the whole grain primarily. Shippers, wholesalers and retailers 

deal with th , milled grain. The inter-regional and ot her long distance 

shipments move in lhe mill],i grain form. 

Levels of Pr ivat e y-Owned bra in Stocks 

Thiis routine is designed to simulate a rat ional profit-mot ivated
 

grain inventory m.rnagemer: pattern during feasible sLrar, periods (when 

the posit ive change in price during storage exceeds average total vari­

able costs of storage). (reater profits can he realizpd on privairely­

owned stocks which are held for lunger times during t hsi feasible per­

iods. Ther fore t:he objective of the sLorer operat ing under this ra­

tionale is to accilmulate, inventories as early as possible dIluring lhe 

feasible periods aid manage them in such a way that UieP inventory level
 

at the end of the feasible storage period is at the. minimum for 'ontinu­

ing his business act iviti s (milling, merchandising, Pic.).
 

If storage capacity is less than lhe inventorv level that would be
 

accumulated fol lowing this logic, then the grain holdings, storage earn­

ings and nct income forgone are calcul ated by period and accumulated for 

the year. The forgone net income is compa red to the incrernenta l invest­

ment cost for new faci lities to determine fea sible condiLions tor expan­

sion of private grain storage capacity. Prom this intormation, long-run 

growth characteristics of private storage capacity are simulated on the 

basis of exponential growth rates as a fune Lion of forgone net storage 
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income (with exponential slmoot iing of year-to-year variat ions). 

The logic of tie model i:ssound and t he design is imaig[natiw,. llereye 


is no reason to be lieve that it will not simulate lcurately the 5tolage
 

behavior of privately-oid grain tock; ovtr and albovte t.hose' held to
 

support the normal market ing funcLions schl'tI mi illing and merc
as alndising 

operat ions, and with iin thei inits needed for sales to Ma intain fininancial1
 

cash flows fo r tiP operator. Both lim its can he ho i It into the model.
 

In order to he realistic , the subrouLinc shouild he .bleIcto deal 

separatel y with stocks held on farms, at country paints, at consumer 

mari'ket pOilits and Iby consume's;. The same logic will work at all le velsM, 

50 that 1he same rouLin' cafln he used. Unfortunate ly, Korei does not 

maintain time-series stat isLics on grain stocks by posit ion. Bfase inifor­

matjon tar the mole I must he (level aped from tL unpubl ished rp('ordls at 

the mi I lrs and hindlers assoc it ions, NACt', Korean Elxpres< Company, etc., 

and p' r'haps in part by su rvey. At uLtil t l l)yleast nu;lvitatisLicts 

position can Ic d.,vlopd, it may he nec'ssa;ry to builld a >,ris af sell­

bialaiicingl' ksc into ri insure orderIv simnliat ilnl t stockth modl to 

levels by positi-on and the flows thiroiugh telit system from olnt, levelI to the 

next. 

Praci.[call y all of tihe whole and paoIitld grain moving through the 

private sector is hLndled in bags. Therefore, the size of individual 

hins is noL ;a fact or in I [it ing Lut number and amount. of different grains 

and diftrent. qualtitit's held in inventory to fill thre capacity it a given 

time'; thi; factilt' c he i gi in ie s irnIilation. If t capmac itynor'd latlaI 


becom es a ilimit-ing ic'L.Ir in attual appl ication uf t:h modeI, Lit may be 

dc'sirah to haild in a mianisa to estab]isi a priority If claim among 

the gtains for this uaracity. 
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Market i ny System Capacity Rens e 

The marketing system capacity response meclanism in the private sub­

sector model has yet to be developed at this writing. Presumably it will 

follow the logic of the capacity respoi se mechanism for ho lding privately-

It will need to operate separately
owned grain stocks, discussed above. 


levels in I&i,private marketing
for the different marketing functions or 

For the rice and harley millrs, it will need to reflct re­
suhsector. 

sponses in bith milling capacity and st rage 'pacity. Storage capacity 

wholesal ing and retailingresponses may be adequate for the shipping, 

h, important for
functions. Iowever, transport capacity response could 

the shipping function.
 

As pointed out in Section VI, the private capacity response mechan­

ism seems to be the appropriate location within the ttal GMP component 

to reflect also the capacity response of privately-owned facilities used 

to support the Government grain marketing, component. This includes the 

NACF (and any other) storage capacities which are performing the assembly 

funct ion for the Government purchases. It includes tlie mill ing capacity 

and storage capacity of the private rice mills and barley mills licensed 

to deal exclusive ly with the Government-owned grain. It includes the 

appropriate portion of the capacity of the Korean Express Company and 

other privately-owned public warehouse companies used for wholesale stor­

age of the Government grain. It includes the stcrage capacity of the 

retailers licensed to handle the Government grain. It includes the pri­

vately-owned milling and storage capac itiles 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 control in Korea).
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Mf11 in. and Hatndln._8°f_ _lmj _rtedo Wheat 

As outl ined Wn Sect ion 11, the importation of wheat together with 

the port handling, milling, storage and product distribution to the bakers, 

noodle manufacturers, feed manufacturers and other out lets is handled by 

Korean priVaLt e industry under close Government control. A separate roultine 

has been developed to simulate this operat ion, and is ready for debugging 

and tuning. Subroilin,es are used to ret flecL the va !ou ; lunct in. pl .-­

formed by tlHie Korean I'1our bI I1ers Indust ria I Assoc iat i ainid iIs mn.m lys f mi the. 

placing of7 imlprt oiders to the distribution of wheat flour and millfued. 

Thle Association Mai nta.ins good records, so that the subr i ine. could he 

designed and Itle ndeW coeffLcients selected to rel luct NcLual operat ions 

accurately. The Mt ir simu iat ion was discussed in deta i I with KOF'II.A offf L­

cial s due ing I)r. PhiII ips'vi si t, and is bel 1(ived to be an a ''urate ref ec­

tion of the real world of imported wheat milling in Korea. 

The model needs to he expanded to Simul ate the MrOvemeilt of wheat 

flour into tlie bakery aml noodl,, industries, and into other outlets, and 

the movemen' of,t lie plroducts of these industries into final conslumlpt ion. 

Practically nothiig ha~s been publ ished in the cianne Is, margin;, capak--

Lies, flows and iuventory pat t erns for these industrites in Korea, nor oil 

the price, crtss-price and income elasticities of den and for the indi­

vidul products. It may be poss ible to obtain some information from the 

bakery and noodle manufact urers association, but it is prohable that 

these d imensions cannot hs. reflected accurately in the mode.L until detailed 

research studies can be made (of the industries involved. 

As with the other routines in the private marketlng. subsector model, 

the imported wheat mill Lng routine contains subroutines for accounting and 
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and f Inanel.ng for tihe induH Lry, 'hs, are t r;i iight -f rward and ihol I d 

cause no problems in final debugging. 

http:Inanel.ng




VIII EVALLUATION O' TIlE SEASONAL PRICING ANI) 'lRANSA(:I'I IN MI(:IIANISM 

The purposes of this routine in the total (MP component are to esxtab­

lish the needed price l inkages among the subsector models and to provide 

a rationale for transactions within the component. The market prices of 

the food grains internal ized within the componen t (and the total KASS Model) 

CaUse responses in the behavioral patterns of each suhsmt or of the GMP 

componeunt, and the ,.ehavorial lpatterns o the soUsciors cause responses 

in market pr ices. The t:ransac t ion subrout ine pro\'ides in inte rnal logic 

for governing transact ions among [he subseitors wilt in t h,. ,ompnent. 

The basic concept of the suasona pri'ing and transac' ion nechiani ;i 

is outlined on pages 48-57 of the ulv 1973 Status Report . Howiver, the 

mechanism is heing modified and expanded from the version dscribed to
 

reflect the c'omplexities arising from di saggrega tion by position in the
 

market and the inclusion of wheat and wheat )roCucts in th, model. Yet 

to be determined is a workable alternatiye to the us of wholesale prices 

throughout the mechanism and the "haclking into" the retail, farm and in­

termediate prices with standard marketing mnargins.
 

Seasonal Pricing 

The pricing dynamics in the seasonal. pr icing routine are simulated 

by generating prices as a function of excess demand hv 1/40-year time 

interval, following the parallel logic of the annual pric. equations in
 

the overall KASS Model. 
 The excess de'. nds are computtd as total demand 

minus total net marketings by suhsector. These variahles are added across 
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in the price eqlat ion. The net markel ingssubsectors of the GMP component 

by sibsector are coimputed in the transaction suhrout inie. It is lprobahle 

that with modif icatL ion, net market ings by posiLion within the private mar­

keting sector can he computed in similar fashion and [hen included in the 

pricing mechIanism. 

P'rohlems may b encounLered in tuning the pricing- mechanism, 

th lood grain productsespecially when it is expanded to include more of 

:ind different positions in the marketing system. 1nterdependencivs among 

And among the posit ions will make the pricing mechainisl con­the products 

is hoped that the tiuing prolblems will notsiderably imore complex. It 

' become insimiu ntlbl, , aind that it will not he necessary to develop an 

al ternativueon eiept for the pricing mechanism. 

The transatior or nchmincanism is based on the realistic assummpt:ion hat 

once a certain anilot of grain is marketed it will remain on the market 

until pIrVhased (,.g., that marketing is not a reversible process). When 

the voluime market ed exceeds the volume demanded for " t ine period, the 

residualIs acclalllite ionhe L markeL ;ld are aidded to muarketuLgs o l sub­

sequntl periods to, obta in the total "Lt " marketings for each subset or 

(and perhlps fr each posit io) within the private market ing suhsector). 

After the excess demands within each segment are determined, a logic is 

providei to permit secondary transactions between segments within the 

time period if excess marketing in one can be used to satisify part or 

aill of the ,xuess demand in other segments. Excess urban demand (and 

therefore upward pressure on price) exists for the time period only if it 

still rema ins af tcr the feasible secondary transact ions are considered. 
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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 whiclh may enter into con­

sumers' choices between GovernmPnt-contrt led grain products and free 

market grain produrts. With respect , the farmer's cho ice of sales 

outlets, factors which slould bp inc luded to reflctI r t irent cmndit ions 

include: (1) the particular I/40-year periods when the Goverrnment purchas­

ing program is operative (see Secti"n I1), (2) the reluc'tance of farmers 

to sell to the Government at equal prices, because of Wlhe red tape in­

valved, the feeling that Government grading penal i zeNs fa rmrs (grading is 

done for Government purchases, hut not for free markot purchases) arid (3) 

that qml i ties which do not meet Government standards; will not be pnr­

chased at any price. In the east of consumers decisions as to chotices of 

outlets for purchases, current factors which should be includcdd are: (1) 

the discount ing for the forced blends of IRRI-667 and domestic iuesr- and ' 

the forced bl ends of rier and barley at the Governmenit out. lets and (2) the 

limited number of licensed retailers hand 2 ing Governnent grain; therefore, 

the greater average distance and inconvenience to get to a Government out­

let facing most consumers. 

Examples of additional factors that might be considered in simulat-­

ing the impacts of alternative policies later on when the (;MP component 

is operative, include: (1) Cove rnment restrictions on farmer sales to pri­

vate channels and/or consumer purcha ,vs from private out lets, (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 
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stamps or other devices for poor persons or other classes of consumers 

which are good only at Government outlets, and (5) consumer rationing pro­

grams which are applied differtutly to purchases frum Covernment outlets 

and purcilases from private out lets. These are nly Pxoanilvs. There aru 

many po-sibl, Gove rnment contro ls ot hvr than price hat culd be simulated 

and the probable imports measured through this teaturp, of the program. 

The feat ure is not located in the total GMl> componoent in a way tou 

effectively ref loe the impact oif non-price (Government programs to modify 

producers' total sale.s through all outlets nr consume rs' total purchases 

from all outl ets. If such options are needed, they shuld he reflected 

in the producer subsecto r model and the urban consumer sbsector model, 

respect ively. 



1X. SUMMARY OF SUGGESTED REFINEMENTS IN THE GMIP COMPONENT 

The suggested refinements in the grain management program simulation 

component summarized in the present sect ion are viewed by the authors 

as relatively high-priority items. It is hoped that most of them can be 

incorporated into a futly-operative version of the component by December 

of 1974. They at, not intended to m 'reorsv the basic c:pabilities of the 

component, but rather to make it m re iffectiwe for addr, ssing the? kind 

of policy issues for which it is designed. The evAuItors' suggest ions 

for adding ti tb qoope of capabilities of the GMP component are included 

in Section X[ of the report. 

Most of the :oggestions summariz ed here are includ ed in the above 

sections dealing with the specific suibse t or models in tIn (MP component. 

Most if not all wre di scussed with Frrest Gibson iniKore;a; manv 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 succe ssful will have bten the in-process 

eval uat ion of the MSU proj ct f fort in developing the omponent. 

The recommended changes in tho QMP component s imu lat ion model s in­

clude those for effective disaggregation and those to facilitate tuning 

the component to conditions in Korea. 

RecommendedDisaggreyption 

Three kinds of disaggregation are recommended within the GMP compon­

ent models. They are: (1) disaggregat ion of the food grains into key 

products, (2) disaggregation of the Government and the private marketing 
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subsectors by major position (or function) in the marketing system and 

(3) disaggregat ion by the three regions included In ihe KASS Model. 

di _gzrg 

It is recommended that the three food grains he disaggregate(l 

into clearly distinguished consumer products of these grains: 

A. Product . t ion 

-- That rice be separated 
other rie. 

into (1) IRRI-667 rice, and (2) all 

-- That wheat or wheat flour be separated 

other bakery products, (2) noodles and 

into (1) bread and 
(3) other products. 

Although there are differences between naked barley and ordinary barley, 

and, on t he constumer product side, between polished harley and pressed 

barley, these differences are believed to be less significamt, 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, ano that separat ion of IRRI-667 will hiave to be made in 

all four subsctor models of tie GMP component (see the diagram in Section 

11). Nonetheless, it is believed that the unique chara cteristics if IRRI­

667 in the production subso,tor, in the milling and market inog subsectors,
 

and in the urban demand subsecL r make the distinctlion essential if the 

(;MP component is to serve its intended purposes effect iyel. 

The recommended breakdown for wheat involves onl, the sparaLtion
 

into the key products of wheat, and consequently, only the private market­

ing subsector model and the urban demand subsector model of the (;M' com­

pInent.. Noodles and bakery products have quite different demand func­

tions, including different cross price elasticites with rice anl barley.
 

These products plus an "all other" category need to le separated and con­

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.
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B. D1sgreattn by market po sIt [o01 

The reviewers believe that the private marketIng ,sluector 

model and the Goverument marketing subsector models in the G(MP 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 key positions which need 

to be distingui-shed are farm ]evel, country point (milling and shipping) 

level, consumer point (wholesale and retail. level) and consumer household 

level. The coefficients appropriate for most of the variables used in 

the models are significantly different from one of these levels to another 

in the marketing system. 

C. Disaggygation Dy re.ion 

Disaggrgation by the three general regions of the Republic 

included in the overall KASS Model is partitcuarly useful because of the 

different ricu-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 GM1 component are applicable in all 

regions--that only the coefficients 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 ard 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 reflcting imports) it 

is recommended that on-farm non-food uses of rice, barley and wheat he 

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 thin handle simulated period-by-period off-farm sales 

in the productiur, 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 marketing 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 GMI' component is 

to be fully effect ive. This is even more true if seasonal purchasing 

(and storage) patterns by urban consumers are to be simulated in the pri­

vate marketing subsector 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 tied to the wholesile prices rather than the 

relevant market prices and (2) seasonal c'onstant market Ing margins be­

tween all positions cover up much of what may be of direct interest In
 

the simulation models.
 

E. Government stock targse
 

Given the market demand functions (which are used consistently 

throughout the G(MP component as the driving mechanism), stock targets 

(inflows, levels, ouLlows) are given by price targets. Separate Govern­

ment targets for prices and stocks are inconsistent hv definition. 

Furthermore, the simulator will be more direct and powrful if stock
 

targets are generated by the model and then compared to current stock
 

levels in order to produce the signals for remedial pl icy action.
 

F. Storage capacit subroutine for Government "leased" facilities 

Since the Korean Government does not lease privately-owned 

storage and other marketing and processing facilities, hut rather hires 

the services of the private firms on a "job" basis, the capacity adjust­

ment subroutine in the private subsector model is the appropriate one for 

the non-Government-owned facilities used for handl ing Government grain. 

C. 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 he 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 responses way be needed also. 

Policy-makers in Korea also are much concerned with the
 

quality of existing milling, storage and handling facilities. Perhaps 

the mechanism can be made to reflect responses in capacity at least by 

recognized classes in Korea such as Class I, Class 11 and Class; II! ware­

houses, type of rice milling equipment, etc. 

1. Non-price factors in marketin choices 

As designed, the price response and transaction mcrh:in ism of 

the GMP component has the capabil ity to ref lect factors other than price 

in farmers' choice of sales outlets and consumers choice of procurement 

sources between Government channels and private channels. It is recom­

mended that this feature be activated to reflect the [actors causing both 

farmers and consumers to discount the Government channels when prices 

are 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 feed grains are not included 

explicitly in the GMP component rodu].s at present. It is believed that 

it is not necessary for them to be included until the livestock compon­

ent is developed and interfared with the GMP component. In the meantime 

the important thing is for the GMP component to :eflect the proper 

portion of rice, barley and wheat milling and brewing by-products which 

move into livestock feeds, and the amount of whole barley and other food 

grains which are fed directly on the farm. 





X. NEEDS AND PLANS FOR EFFECTIVE UTILIZATION OF THE COMPONENT IN KOREA 

Because the GMP component even in preliminary form is not expected 

to be operative unti I about July 1., appraisal of the utilization of the 

component in Korea has to be based on the antic ipat ed needs and plans. 

The potential. users of the component are the pl antlers, concerned with nat ional 

policies for the production, importat ion, market ing and ut iIi zat ion of 

food grains in Korea. The agencies directly responsible includu the 

Ministry of Agricilture and Forestry, the Economic IIlnn ing Board and 

the pinning staff of the President's Office. Th(se peopi(- ilre aware 

that the simiiiation models are being devel.oped and approximately when 

they can expect them to be operative, but have had no chaiince to develop 

familarity 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 people who are responsihle for 

national food grain policies are the top people in the pianning sections 

of the Ministry Bureaus involved, incltuding the Food M inagement Bureau 

of MAF and the planning divisions of EPB which are dir ct]v c -cerned 

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,:a p ple 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, the universities, Korean Express Company and other warehousing organ­

izations, and the associations of grain millers and handlers serving both
 

These people need to be
the Government channels and private channels. 


fairly familiar with the GMP component and how to use it to simulate the
 

consequences of alternative management policies for food grains in Korea.
 

the National Agricultural
Finally, the staff of Dr. Kim, Dong Hi in 


Economics Research Institute must become thoroughly familiar with the
 

They need to be able to follow
simulation models and how they operate. 


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 policies. Eventu'lly, 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 policy issucs. 

The setting in Korea for the potential utilization of the GMP com­

ponent as seen by the authors has been summarized in Section IV. This 

setting is drawn upon to indicate the steps needed to achieve effective
 

utilization of the component.
 

Developing Staff Competence at NAERI
 

Sufficient staff competence for using -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 series of specific seminars on the stubsector models of the 

GMP component will be needed when the component has been 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 counterparns heavily in this 

process. A concentrated effort will be required to get them involved and 

trained onre, the prelim[nary version of the GP compoent of the KASS 

Model is opvvatiV.. 

Lia [son With ''echnical Piano [ng Groups 

It is none too soon to start buildinq; and strengthening lia[son rela­

tionships at the technical level with the key planning groups in Korea. 

Project staff members are aware of this need, and some accomplishments 

have been made in this direction. A liaison officer for the Food Manage­

ment Bureau of MAI has been named officially, but not much Liaison has 

been accomplished. The occasion of the evaluators' visit to Korea was 

used help move toward strengthing this relationship. In other agencies, 

incl.uding the (Grain Management Bureau of MAE, tlihe c .si of the visit 

was used to request that an officer for liaison with NAPRI he named. 

Some of the visits to agencies and organizations outI s ide MAE 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 their assigned responsibil itles 

that they are 1k61y to give priority to building effective, liaison wlh 

those directly involved with the component, Even then, howver, con­

scious effort by I)r. Kim and his staff must be directed to building the 

liaison, for it will not come automatically. 

LhLison with Planining 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 addressed effectively. 

Most of these 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 people at this level. His leadership 

will be even more important in the months ahead, but it will not be enough. 

His subordinates, particularly those directly 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 models) and the policy makers who are the potential 

final users of the GlP component. 

Role of the Food Grain 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, I have import­

ant decisions to make," the top officials in Korea expect planning staffs 

to conduct sound analysts using the best analytical tools available. Of 
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course, they will not accept the results s nmu by the (;MPated component 

on faith, but once its power hams been demonstrated and tried by ctual 

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 because of the seri­

ous and complex grain policy issues now faced by Korea (see Section III). 





XI. POSSIBLE LATER ADDITIONS TO TlE 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 repros-nt possible 

avenues for Pxpanding the scope of the component and the kinds of ques­

tions which could he addressed. 

A list of examples of the kinds of policy questions for which the 

component is not now designed to address has been pruspnted at the end of 

Section I. 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 are indicated in the 

subsections below.
 

Optimizing Routines
 

If 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 efficiency 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 be the net benefits of sets )!f Ipolicies to haCsten 

the adoption oCf (lss ! storage st r"cItur,: Ior grain? 

3. 	 What would be the impacts on the total market ing :;ystem 

of implementing specific marketing investment prCiects which 

are economically feasible viewed by themselves'? 

tnput--0ru tt )koot i _n_e,. 

If ioput-outrot routines were developed to: (I) ti, agriculture to 

other sectors of UP eConOmy, (2) disaggregrate the .agricu'lture sectorhe 

into key subsc'tors, ard (3) disaggregrate the market ing sv,8t em into 

funet ional component i, the KASS Model and the (MIP Compo)nent moe(l. Is would 

be more powerfu I. Thi.s wo ld give the GMP models hP' cap(ah ilily of trac­

ing 	tIhe impacts of aNctions in one segment (say ri(e mill ing) through th,,
 

entire system. ItwoudI enab Ie them to simulate the incidem'c' l-the impac Is 

generated by a ternaLive sets of grain policies to achieve specific goals. 

It would permit the KASS Model to predict and trace tlh(' time path of 

development associated with alternative development strateg ies and polj-­

c.es.
 

_yst em-lrmm Network 

If the goograpilIc dimension were added to the (MPI componeIt, it 

would have the power to address marketing and storage management ques­

tions--the kinds of questions of direct concern to the Grain Management 

Burean of MAF, for exampl e. It would deal with questions of location 

and si.zing of ,;oragt and other marketing facilities, the movements into 

and out of stocks and stock levels by location, shipment paLtLerns, and 

so on. In short, it would add the space dimension to the t ime d imen­

sion now in the GMP component. With this dimension, additi nal policy 

lrkect 	i .g rtat Lon Routine 
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issues could be addressed also, including such questions as the impacts 

of geographic differences in price supports and/or p'ice controls, and 

the impacts of road, railroad, port and other specific Improvements in 

the transportation network.
 

FurtherJP .isaefation 

There are a number of kinds of further disaggregation within the 

present structure of the G(MP component which also shou ld be viewed as 

promising directions for future development. Additional grains and grain 

products, additional functional positions in the marketing system, and 

additional geographic areas are examples. 





XII. POTENTIAL APPLICATIONS IN OTHER COUNTRIES 

Since the application of the GMP component of the KASS Model as a
 

tool for planning effective 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 generality of 

the logic in the models, the requirements for reliabl' coefficients, 

the requirements for technical competence in using simujlat ion models, 

the willingness of policy makers to make use of such tools, etc. which 

may or may not fit conditions in other countries. 

Structure of the Component Models
 

The GCMP component is addressed to the kinds of food grain policy
 

questions which represent real and nearly overwhelming issues in many 

developing countries in the world. The basic structuring of the models 

and could be adoptedand the subroutines used are not unique to Korea, 

for other countries in which relative prices are mot ivators without 

great difficulty. From 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 subsectors of agricul­

ture and other sectors of the economy.
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Input Reguirements 

as input to the GMI' c:omponent
The requirements for coefficients are 

they are exacting if the component is to 
large in total number, but 


the country it represents. The more com­

not 


be tuned to the conditions in 


plete the component is made, the greater the problem of meeting the in­

put requirements. Perhaps the needed input would be easier to develop 

is the case in Korea. In other countries, it i.s 
for some countries than 

to be done in 
probable that a substantial amount of research wouLd have 


order to develop realistic coefficients needed for appliation 
of the
 

models.
 

Trained Personnel
 

in Section III, the requirements for trained per-
As pointed out 


important dimension of the utilization which
sdnnel at all levels is an 


the GI component in a country.

can be made of simulation models such as 

The investment in the model development is such that this approach is hard 

onLe, say to develop a five-year developmentto justify if used only 

The tool should be utilized for more effec­plan, and then abandoned. 

LeM vear-to-year and month-to-month basis.
tive planning of food poi cci ' 


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 

Without the proper attitude and admin-
GMP component in a given country. 


not likely to make
istrative support at the National level, a country is 
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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 Stepso
 

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 GRP component of the KASS 

Model in Korea. 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 opportuni.ties in Korea (see Section TII). 

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 expected by those 

responsible for food grain policies in Korea.
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KOREAN AGRICULTURAL SECTOR SIMULATION PROJECT
 

NATIONAL AGRICULTURAL ECONOMICS DEPARTMENT OF AGRICULTURAL ECONOMICS
 
RESEARCH INSTITUTE MICHIGAN STATE UNIVERSITY
 

REPUBLIC OF KOiEA
 

Hyj , I'l -- -J[1,G-1,, 	 1,14 XJ 	 X 

Seoul mail addressr 	 Cablo: USAID?4SU SEOUL APO mall addres5r 

National Ar.icultural Economics 	 USA1D/Xorea--RDD
 

Res;earch Institute Telephones: APO San Francisco, CA 96301 

4-102, Hoigi-Dong, Dongdaemoon-Ku 72-2601 Exts. 4216, 4212 
Seoul, Korea 131-00 96-1611--3 

18 February 1974 

TO:
 

FROM: KASS Team: Dr. Kdim, Dong lii, Director., NA11T
hr. Tom Carrol Acting Fieldl Project Leader 

Dr. G. E. Rosslmiller, Director, MS 
Agricultural Sector Analysis and 
S.imlation Projecb 

SUBJECT: 	 USAID/W e.valuation of the icliig-an State Univ;rsity Agricultural
 
Sector Analysis ,nd Simulation Project
 

During January aid Fcbruaryj AID/W is evaluating the progress ard accom­
plishments of the Agricul:,ural Sector Analysis and S mulation Project at 
Michigan State University, a major part of which is the K<rc<n Agricultural 
Sector Study (KASS). In total, five profe,.;ssional agricuitural econonrlsts 
and -ystems scientists will come to Korea to evaluate difJereit aspects of 
KASS. 1fhc- overall evaluation is designed to assess the adva(tItues and 
disadvantages of the systemn sinulation approach as ai operational approach 
to agricultural sector ainalysis and to determine what adcition,,_ work is 
needed to -improve the approach. It will clarify AID's objectives and 
opportunities for further applications of the approach in countrie:s other 
than Korea. Equally as importalt, it will help AID determine the t_,tent 
to tihich they will further support the work of the KASS team in Korea over 
thc next two to thlrete years. 

During the Last two weeks of February, Dr. Fichard Phillips, Ec,:_ruuiist 
with Lhe Food and Feed Crain Institute at Kansas State Unversilty, is 
wisi jig Korea to evaluattDe LI'ldJI'l iagenicat cjriL Li. th ".AS 
model. Dr. Phi iLLos has been in Korea a nuliber of tiJas working with 
USAID., ;1A 1, PB a, MCC I,, , n . nal ,tical teclil jue fol'r 
plaiing uild project evaluation, lie is drawing on experience with grain 
muarketing and grain nianagement pr-ograms in other countries of Southeast 
Asia and around !he woriJl in his review of the KASS grain management 
models and their potential applications for public and private grain 
operations 111 Korea. 

We appreciate your taking time to meet Dr. Phillips and discuss these 
topics with hi.in. 

Joint ProJoct of the Republic of Koroa and the United States Agencl for International Davolopnt 
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Dr. Richiard PliiJip.
 
KASS/GMPi Component EvaluatLion
 

14 Feb. 74 (Thursday)
 

1240 Arrive Kimpo Airport (NW Flight #21)
 
Greeted By Forrcst Cibson
 

1330 Cleck in R:;idence la l
 
South Post - (rn. #212
 

1430 - 150r) Neting with [,'rancis Jones, USAI h/i)Dl
 

1500 - 1700 Ccncral briefing and discussion of 
GNP with Forr2sL Gibs,,n 

1800 Dinner at Laija tloi-el with John Cra';; 

15 Feb. 74 (Friday) 

0755 Leave Iesidence HaJI [or Chancery 

0830 - 1231) Briefing and discuss ic, on KASS/G7 
component with Forrest Gibson 

1230 - 1'0,, Lunch at Chancery 

1300 - 11100 Continue briefin; on ;'ASS/A i' 

1430 - 1540 	 Dr. iloon, Pal ,'on , 11 

1630 - 1700 	 Courtesy Call on i.l.i.Ad]er
 
Attending: Phillips, Craig, Crrol]J, Jones
 

1730 	 Leave Chancery for Residence Ha I. 

18 Feb. 74 (Nonday) 

0755 Leave Residence HIaL1 for NAERI 

0830 - 1015 Continue briefing and discussion [KASS/GIP component 
Introduced to NAERI team members 

1015 - 1130 Dr. Chyun, Soon Pyo, Chief 
KASS Division, NAERI 

1200 - 1300 Lunch with Dr. Chyun and Mr. Gibson 

1310 - 1400 Dr. Kim, Dong Ili, Director, NAERI 

1400 - 1520 Formulate interview plans for week 
Mr. Lee, Sang Won to coordinate appointments 

1520 Leave NAERI for South Post 
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19 Feb. 74 (Tuesday)
 

Leave Residence Hall for Chancery
0810 


1030 - 1200 	 Interview at AFDC 

Mr. Lee, Sang Ho, Manager, Planniii, Dept.
 
Mr. Koo, Chun Sur, Perishable Produicts 0)pt.
 

Lunch at Naija flotel
1215 - 1315 

Interview at NACP
 

(accompanied by Dr. Kim, Young 11ok,
 
1400 - 1600 

USAID/RDD)
 
Mr. Choi, yung Uwang, Ma, ager, Re:searc., Dept.
 

Mr. Suh, Won Ho, Senior Researclher,
 
Harketing Research Section
 

Leave Chancery for South Post
1700 

20 Feb. 711 (Wednesday) 

Lrave esidence Hall for NAERI0755 

1015 - 1230 	 Iterviews aL MAI
 

( ccompanied by Dr. Chyun, Soon Pyc
 

aiid Mr. Lee, Sang Won, KASS/NAER[.)
 

(1015 - 1130) 	 Mr. Son, Jong lo
 
Agriculture PlannLng Officer
 

(1130 - 1230) 	 Mr. 'oon, Sac Keun, Chief
 
Mr. Won, Kwang Sik
 

Planning Division, Food Bureau 

1230 - 1330 	 Lunch at Chancery 

1400 - 1615 	 Interviews at MiAF, Grain Management ",urL.iI
 

(iccompanied by Dr. Chyun, Soon Pyo
 
aid Hir. Lee, Sang Won, KASS/NAERI)
 

Mr. Suh, Won Chong, Administrator 
Mr. Shin, Hong Kyun, Chief 
Management Division 
Mr. Chin, Sook Hyon, Chief 
Staorgc Division 

21 Feb. 74 (Thursdy) 

0755 	 iccivc Rosidence Hall for NAERI 

1100 - 1220 	 Int:ei-vi.w at Korean Grain Association
 
(a,:companied by Mr. Lee, Sang Won)
 

Mr. Lee, Sang, Cho, Managing Director 

Mr. Suh, Bong Sub, Chief, ManagemenL Sectimn 
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21 Feb. 74 (Thursday) (cont.) 

1230 - 1340 	 Lunch with Mr. Lee, Sang Cho 
and Mr. Suh, Bong Sub 

1350 - 1615 	 Interview at NACF
 

(accompanied by 1.r. Lee, Sang Won)
 

Mr. Kim, Seong Ki, Deputy Chief 

Grain Section 
Mr. Choi, Dong Myung 

Mr. Suh, Won Ho, Senior Researcher 

Marketing Research Section
 

1615 Return to Chancery
 

1710 Leave Chancery for Residence Hall
 

22 Feb. 74 (Friday)
 

0755 Leave Residence lall for Clancery
 

0820 - 0900 	 Meeting with Robert Morrow, USAID/W
 

1100 - 1230 	 Interview at KOFMIA 
Mr. Kim, Nam Suk, Chief 

Planning Section 

Lunch at Chancery
1240 - 1315 

Interview at Korea Express Company1330 - 1530 
(accompanied by Mr. Lee, Sang Won) 

Mr. Kwon. Tae liong, Managing Director 

Mr. Ban, Dong llee, Deputy Manager 

international Trade Section
 

Mr. 	 Nam, Dae Teak, Deputy Manager 

Management for Government Section 

1540 - 1630 	 Interview at Korea Feed Association 
(accompanied by Mr. Lee, Sang Won) 

Mr. You, Yun Su, Chairman 

Mr. Cho, Hong Lae, Chief 
Planning Section 

Mr. Kwon, ]long Kee, Deputy Chief 

Planning Section 

Return to Chancery
1630 


Leave Chancery for Residence 'Hall1710 


23 Feb. 74 (Saturday)_
 

Leave Residence Hall
0755 
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23 Feb. 74. Saturday (cont.) 

0830 - 0945 Interview at Chungang Grain Market 
(accompanied by Mr. Lee, Sang Won) 
Mr. Hwang, Il Ju, Vice-chairman 

Grain Commissioners Association 

1130 - 1230 Lunch at Mr. Gibson's Home 

1330 - 1530 Interviews with private millers in Suwon 
(accompanied by Dr. 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 

1600 - 1800 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 

1800 Return to Residence Hall 

25 Feb. 74 (Monday) 

0755 Leave Residence Hall for Chancery 

0830 - 1200 Report Drafting 

1200 - 1300 Lunch at Naija Hotel 

1300 - 1700 Report Drafting 

1730 Dinner with Mr. Suh, Won Ho, NACF 

26 Feb. 74 (Tuesday) 

0805 Leave Residence Hall for Chancery 

lZ00 - 1300 Lunch at Chancery 
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26 Feb. /L4.uesd.ij C¢,L.
 

1430 - 1700 interview at !Privat, Crain ivr:;
[,Lti 


Assoc ia Lion 
(accompanied by Mr. I.e, Sang Won) 

Mr. Han, Gap Su, Vice Chairman
 
Mr. Kinm, Kyung io, Chief
 

Planning Section
 
1730 ,cturn to South Post
 

1830 Dinner at Tom Carroll's home with Jorgen Randers 
and KASS/NAERI staff 

7
27 Feb. /i (Wednesday)
 

0755 Leave Residence [all for Chancery
 

(Interviews at EPA and MOC rescheduled
 
at their request)
 

1115 - 1230 Seminar on General KASS Model aL 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 (Thursday) 

0755 Leave Residence hall for Chancery 
Meeting with Fran Jones 

1000 Interview at EPB*
 

Mr. Lee, Yun Soo, Director
 

Planning Bureau
 
Mr. Choi, Chang Nak 
Planning Coordinator 

1200 Interview at MOC** 

Mr. Chung, Jai Suk, Vice Minister
 
Mr. Chung, Jac Duck, Planning CoordinaLor
 
Mr. Moon, Yon Lce, Director,
 

Planning Bureau
 

Lunch and Checkout
 

1315 Depart South Post for Kimpo Airport
 

1430 ETD NW Flight #12
 

http:4.uesd.ij
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b'cause of urgont* 	 Had to be cancelled at the last minute at request of EPB 
and Planningmeetings. Mr. Choi just promoted to Assistant Minister o HPB, 


Coordinator position currently vacant. Cancellation not Zonsidered to have
 

any other implicat Lons; Dr. Phillips is personally acquaintcd with Mr. Choi
 

through past association.
 

MOC because of urgent* Had to be cancelled at thc last minute at request of 

conflicting meetings. Cancellation not considered to have any other impli­

cations; Dr. Phillips is personally acquainted with Vice Minister Chung
 

through past association.
 




