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Summary of the l'ost~rro.1ect 
Economic Evaluation of S~lect.ed Small and 

l"icdiUI:'i Scale Land· and Water Develo:emcmt 
frojects Funded bl USAID in Korea.a. .. 1919. 

· which have oc~urred follo1dng the completton of 11 of 66 small 
. 

and medium land and water development pr.•oj ects funded by the 

United States 1:..gency for International Development in 1974 

and to comparl'.I ~ho lntoma.l ?..atc:.s of Return (IRR' s) associated 

with these changes with these calc.ulated. prior t.O project im• 

plementation. Eleven projects ·were selected from 16 projects 

which were ccmplct~d in 1914 .. In a.11220 farm household~ were 

randomly s.clccted and interviewed to :iscertain wh:it changes· 

had occurred in agricu:tural production due t.o the projects .. 

In general, .:ill CJf t,he .. projects wt:.re designed to i~creas€ 

and/or improve paddy acreage. Th~ sample projects resulted in 

per .household increase in paddy area of .07 hectares a:nd an 

improv£m\:mt in the r::itio of fully i" .. rigatcd to total paddy 

of 56.6 points. These ch~fl5BS led t~ shifts in croping 

patterns, production input:S and yields. :,\ surrilf.l1arv of the . .. 
overall ch:c·ngcs w~ ich o~curr:ed in the sampled ar€as is as 
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follows: 

148. 5 per cent • 

2. The : .. rc:-i dc·vot:cd to the p.·cdu;tion of new high 

f ., . . . d )J 1 ,, .. -· ., d 3 7 o r:u:x.: 2ncr.eJ.sc ...:. • , percent JI.or iongJ. ..... :'.!n • per-

cent for rntivc varieties while labor inputs used in 

barley proo.uction dc~lin.ed 1.1 percent.. Incre.:.ses 

in 13.bor used in Tcingil cultivation resulted from 

3. sub:st2ncial increase in. labor required for harvest-

ing and transportation activities. 

1+. The tr:!nsplanting d~,v~ for rice was :idv~nced from 9 

to 15 d2.ys due to the more wide spread cultivation 

of the nav high yielding varieties. 

J.nd tho nur.iber of times agricultural chemicals were 

1pplied p-er y.ear increased on the sGmple f1rm3 16.4 

- 22 ~ 



ti-i~·:n anticip~tlOd. The yields r.issccir:.t.cd with Tongil 

rice incref'!,sed r;.1~ pcrc<;n:., with n'1tivc rice 35.0 

pt:rccnt, ~Ji th corr£Jcin bfirlcy 7. 5 pc!"cent ::md with naked · 

br>..rlcy r3~9 percent. '¥4hite potr:.to yields :llso in-

'I'ho 2bov<:: ch:mges in the production. base and the agri-

cultur~.l input :structure in the sample areas while favorable, 

may percipient future problc~ms. fhe l!!:ovement of the r:ice 

cropping season forward., ':.::htch resulted frorrli the introduction 

of vinyl seed beds recommended .for Tongil ri.ce production, 

should increase the t:L-rn·c available for barley preparation and 

planting at the close of the rice season. Ho1"7ever increases 

in rice yields 'hhicb necessttate an increase in labor inputs 

during the ric<:: b:11~v.:;;st period, lf!l:!Y nulli1y any advantages to 

. 
double cropping which (i~·cur due to earlier h'l.rvesting. The 

study did indic:J.t£ that implt'ov.::m€nt in drainage decreased the 

labor required in 1<rcparing paddy for the ·winter barley crop. 

If labor constraints du devc}of during this rice harvesting-

t2rl-cy pl.nnting reriod improv:cd drainage may oe a. 1::et..hod. o.f 

--23 -



. 
lessening the constraint. 

The increased use of chemical fertilizers, production . 

chemicals and machinery, all indicate the· need for increases 

in the $Upplies of these inputs at tin~~s when they are required. 

In addition, an increase in the:; flow of infonna.tion is needed 

to inform f~rmers how to use the l.nputs. With respect to tho 

new rice varieties, the study did suggest that in areas where 

these varieti€s have bc;en extensively gro'.·ln in _the past such 

information flows tend to exist bE:tween fanners. In other 

areas where the new varieties havf: not been extensively 

cultivated, the lack of information and production inputs 

may be constra.ining the adoption of the new varieties. 

This was especially ~rue in the northern provinces -of th-a 

country. 

As indicated, the projects effected rice yields signifi-

cantly. Gf particular importance to future efforts to 

diversify crop production is the yield response associated 

with whit.s-potatoes. Yields, ~van when adjusted to account 

for natural increast;S experienced in the sample areas rose 

?I .l percent. With barley production reaching self-sufficiency" 



this crop would SLcm to be avt.tble st.nst.itut'0 for Hinter 

barley. 

Comparing the yi0ld r..;..sponses cstirr,aticd in th0 study with 

those appearing in the init::.::;J pl1.nning documents in:i:i...:..r~tt ·"' 

theit barley yiolds wc1'..:: 2J.6 pcrcont lower while r1,;_ yields 

were 21. S oorcent hi;"h0r th ·m U1osc nlanncd i.n tho s:u::wled 
.. ..Y' ii-, • 

areo.. The; e:xcellent yield respcnsos .:;,ssocf3ted ·with rice 

production morC: th!!.n compcn:J:'.'Jb::d fer sluggish increases in 

h'.irley. For GX3mpl2~, ·::.ssurrdrag th:\t the 1975 yields werf:: to 

remain constant during the p1.r:.nned life of the projec~s, the 

1975 . . 1 . ) ~ .. · Q "'61 c ,,9 .,.'91 
' .· · intern~• t2C'ni.l I/rices r~mgE=d 1 rem , .• J :.o to i • ;; /h 

construction costs incurrbd prior to the pre.vision of AID lo~m 

funds w-erc <.0xcludol frou th0 .c:ll cul:itions, E1c L'Eti1' s rose; 

carried ::.;ut usin~" 1973 Jorn0sti.: ;::rices. -,,ihcn these cvilu:t.tions 

were updated using; 1975 d01:c:stic pric0s and. cor;;p:lrcd with those 

IRR' s had been und0rsli:.Lt{,.d in '/ 0f the 11 pro.ject s.reas. 

- 25 -



In tho r.emntning 2 ar{);as the rates w~;re slightly lower than 

initially planned due to un,fcr:seen construction ~~oolem:s. 

In i?ach of the areas, howev{.;:r, the mi:w rates were well abovo 

the acceptable level. In all 11 pro~jects the new rat<C;s ranged 

from 13.21 to 2/J.48 percent.. Again when only AID' investmant 

funds wer£ consider<:d, 10 out of the 11 project &!'1Gas exhibited 

IRJ.1,• s greater than those previously 1calculated.. In this latter 

ca!;e, rates ranged fran lC .. 06 ovor 50.00 percent. 

In sum.n:ary, even though the study did indicate that there 

may be ~ome problems 'With input supply in the future, the 

internal rate of return associa:ted w.ith the sampled areas are 

likely to be higher than originally planne-d .. 

- 26 -
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tAR'f I 

In kiy, 1974 J3AID gr~nt~d AID loan ho. 489-T-090 to the 

wat£r dcvclopmi.;;nt 1:iroj<;,cts thr~:mgho"at the country. Thes6. 66 

projects J.rc small 3.nd medium :sc~l{; proJccts designed to benefit 

Und~r tht. terms of the lean, thC; Ministry of Agriculture 

and Fisheries { J,,Af"") agreed to ·conduct a '5-Gries of studi~s to 

cor:1plet-irm of thl.' improvt.:mcnts. Thi;; purfose of t.hese studies 

in the initi::;1 p1\?j :;ct 1;v2lu::.t:i on. It. is ::z.nticipat<ed that 

the stt1dy results will :"-ss:.st plav.ncrs in developing .:nore 

accurate e;stimatt;s cf th,:; iOff,;;;.cts of siadl::lr projects in the 

future. 

- 27 -



Three types of studies were planned, T!1c, first, conducted in 

19?5 WJ.s di;;signcd to collect base line data before th(; projects 

'I'ht. soccnd, an inter.irn study, was to examine ~ff6cts of 

the pro"' :cts one year after lhe:ir cor,1pletion. The third, a 

follow-up study based on the first was to be conducted 2 or 

3 yBars after the projects were completed. This report 

presents the ""ir:dings of th€ second or intcrfu study. 

0bjectiv~s of the Analysis 

The c,conomic analysis of any public inv0sb.nent project 

provides project analysts with :s. method of m~suring the 

economic benefits generated by the project. This is turn 

provirles policy makers with a portion of the infori.imation they 

need to select those projects which :n;1aximize benefits per 

unit of investm:;nt. For example, the economic evJtluation of 

projects: 

(1) l-revBnts th€ selection of low profit bearing projects 

beforehand, thus avoiding the waste of scarce investment 

fw~ds on less profitable projects; 

( 2) P:rovide:s 2 :me3.sure of project effects, which cf!:r ~e used 

- 28 -



to s\)l0ct th0 imple:mentation order within a number of 

projects given Jvail~blo funds; 

(3} ,forvcs 3.s <'• usf.;ful instrum..:nt to assist public agencies 

in 11locating invt:strr:GnL funds, in determining investmr,nt 

priorities :.md in inaucing foreign loans; 

{ 4) irovides Lhc basic guidC;lincs and supporting Lvidence 

fer m~king and setting p.::rtinent ch3.nges in the level 

of public utility chargt:s; and 

( )) Provides inform:ltion ~·:hich 3.llows planners to isolate 

unprofitabJe projects w!!ich ;;1n.y, after· modification, 

be comrerted to pr.ofit:lble projects in the future. 

Fri.or to th0 i.mpli:::n1ent''.51tion cf the 66 land and water 

deveiopmcnt proj£cts :m 0conmnic feasibility study was con­

duct~d. ]j 

This f~asibility :study :·Tovide;d planners \•ii th info:rma-

tion and supporting ril::-~tcrie.l thtY. needed to select tht:; 

as D,oq•'·--t-d b .~ 'D 1 ,._ l -, '.. . t' , • • ., · · 1"""'~"""~0 t:: · y .n~ • \ ;:,t;:eu"'"": in£ ~·11nis ry 01 agr1cul.ture ~rrl 
Fisheries ~nd the Agricultural Dcvelopmier.t Gcrpor:!tion, D(;c. 
1973) 
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sub-project areas to be included for impvovement.. Hc\'>CVer, 

since the initiJ.tion of the projects., there has been little 

information as to the e ffect.s of the investments on farm in­

comes and expenses. 

The economic analysis contained in this report measures 

the changes which have occurred in selected project areas ~fter 

completion of .the projects and compares the IR.R's associated 

with these changes to those calculat6d·prior to project imple­

mentation. It is hoped that the information fou.'1d in this 

report will assist planners in formulating plans f'or similar 

projects in the future and increase the credibiiity of economic 

analysis as ~. planning tool. 

Fro gre ss of the Evaluation 

Two complell)'.::nt.ary but distinct typGs of studies are being 

ccnducted in the process of the ev5tluation. The first, in­

cluded a base line survey conducted lby Dr. rtichard D. Duvick 

in 197 5 and a follow up surv.::y to bt .:onducted during the 

Fall of 1978. 

- 30 -



The purposE- of this first surv-sy was to detemino the 

economic rrnd physicil conditions which existed on selected 

farms before project implci.'i~ntation. The items survey~d iJiit 
utilization rat.es, labor inputs and a variety of other physical 

factors associated with f:.iro production. 

This initial. base line ~urve:y chose 38 sub-project J.reas 

from thiJ original 66 :.ls a sample. fr:t'!ls. These were stratified 

by size, type; of facility r~nd locution nnd 2 random sample of 

16 projects selected. In· th&s~ project areas, interviei'§s were 

conciucted with 5 farmcrs in e::-::.ch of 60 villages for :i t.otal of 

300 interviews. 

At present, an analyeis o.f the surve;~l results are being 

conducted and a su.r.i..r::1a.ry will be available G'.l.rly in 1977. An 

interim report ;,;2.s published in April, 197 6 ::ind is presently 
-, j 

av::i.ilablc :5:1 • This r0port prcsE-nted a li3 t of the i6 project 

hold, yields by crop, c:eoppi.11g pe.t~:::rns and the arc:t of 

irrigated p1ddy per s~;pl;::; hcuscho:_d. A s,.:ccn:i survey which 

2,/ 1iichard D. Juvick, "IntBrin:: R~port 1 .. H .c.cono1~ic Ev::tlua.-
t . f ,., S -11 - d '·· d" ,- 1 T • .._. ·- • 4- ..;.,.... Ko~~.,,~:.-,, ion 0 DD IhJ_,_ ·. JU. l-iD 3..U.ITi :.:ica_c ..LrrigaLolOn .t'rOJCCLS ..>J• ,. --
HKAff' Working raper ;fo. D ( dL;oul: l'.ore&n Agricultural Fl:mning 
t'roject, }'ichigin S':.c-~V,; dnivcrsitJ and the .d.inistry of' Agri­
c::ultures '1.nd Fist,:rir:.s, April, 197-6). 
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will re-ex3.minc the same proje:cts and households is planned for 

the F~ll of 1978. 

A Sc0cond typt: of survey, conducted in 1976, has also been 

carri~d out by the Agricultural Development Corporation ( AOG) • 

Dr. Martin E. Hanratty,, the Program .and Project Evaluation 

Analyst, Korean Agricultural Flann.ing Project, assisted the 

ADC staff in the development of this survey and.. the subsequent 

analysis.. Additional advice was provided by Dr. Moon, Pal Yong, 

Professor '0.f Economics, Keun Guk University and Mr .. Ryu, Byung 

Seo, frofe:ssor of Economics, Chung Buk University. 

This second survey, the results of ·which are presented 

in this report, ~xamined the agricultlral production conditions 

on ·farrus ln pro,ject areas excluded from the 1975 base line 

survey because construction had already been completed at the 

time when that survey was conductBd. The results of this 

survey and the resulting economic analysis are presented in 

thB remaining portion of the r,eport. 

Outline of the Rtp~rt 

For purpose of clarity the following report has r3en 

- 32 -



subdevidcd into four s cctions. The first, Part II explains 

the metholology ,1scd in the study. Part III presents an evn.lu­

atif'n of th\: physic'.ll 2.nd r.1onet:iry effects of proj13ct invest­

ments, while Part Iv examines the InternJ.l Rates of Return ( Ifili) 

associated with CJ.ch project. The study concludes with a list 

of conclusions drawn from the :lnalysis. 
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f ART II 

'.I'HL I·& THCDS USED 1:0 EN A.LUA 'IE 
THE EFFECTS CF lAED AND ~'!ATER 

Jt. VE1CH1£.1~ T INV£..~ T!·~N'IS 

Th~ Vi~wpoint of 3ccnowic Analysis 

The evalu-'ltion cf ·projscts r:1T:f be perforn:.cd fron two 

different but ccnsist3.nt v=:.nt..::..ge 1:oints; the nr:.tionn.l and the 

private economy. In :3ach ty1,0 of 0v:ilu:-!tion slightly different 

information is required :.lnd 3. slightly differ-·mt typ~ of .'.!nalysis 

performed. 

Theoritico.lly, in t:valu·:.-r,ing proj0cts from the point of 

via; of the n2tion:fi 2c0nomy the ::n~lyst c:..ttempts tc. quantify 

and QeasurB th<c impe:,ct th3t pro jcct ·investment will have on 

n:::t.tional::!.y d0fin<::oci d0veloprJt:.nt goe.ls, Traditional, analysts 

hc--ivB limited their activitie:s to !::B2suring chnnges i·:hich accure 

in thB 12v0l of ~cods 2nd sorvicEs consur.led in the country. 

In recent yc2rs, ttis singlt: cbjective h.:ls been expanded to 

include oth.:::rs such ':ls; the mor~ ,,;quit'lbL: distribution of 

regional and ptT c~~pitn. inco.c:.:::, the decline in unemplaJ'I!wnt/ 

undercmployE1cnt ~nd the allcvi'1tion of b:1.lanc0-.of--pa.yment.s 
• 
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rroblcms. Un-:it::r this ::-:ultiplc objective f'orm1te the tot-l.l 

effect of project inv0sb:·ients occomes tho weighted SU:"n of the 

value of the 'c,ffccts of investments on aach of the d-sfined 

objectives. 

appcalin_g this method of evaluation 

has encountered :1 nu:r:-:ber of pr~ .. cticz.l problems. 1n both deve-

loping and d1.;v0lop.::d co11..mtrio.s, policies m~tkes hJ.v2 been 

· rcluct"lnt to articul3.t·u and ::-1ppropriate set of wei6hts neces-

sary to aggregate project Bff.:;cts. Jn a.ddition th"- reliance 

of the m0thod on mor;;;. sorhist,i c::o~ted dat:i has precluded or 

limited to use in a nrnnher of ·li::v.sloping countries. In these 

countries, where· 2-ppropriat.e data is not a.v2.il:tble at the present 

time, analysts h::.v,,::; been forced to retain th0ir emphysis on 
. 

Evalu'.lting p1'0,jects with respect to the single nRtional ~ggre-

gate consumption objective. 

Within the: eont..,zt of t!:is ~pproach analysis measure 

increase er d.:;cr£2.SE: .ir: net incone gem;;ratc;d by peoje:ct in-

vGstmsn~s ~s ~n indic~tor of chsng0s in 2ggrec~t€ cons~~pti0n. 

Gnly ne::J incor:h: which is genisrated is considered. Ite:::s such 

as taxes, govt:.rrwer.t subsidies and intcrLst arc .&xd uded from 
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the a,..,,alysis since they .constitute intvr-suctoral or inter-

pcrscnal trr:.nsfc·rs of income not nel'J income • 

• 
Such ::m approach may or may not m!\ko use of prevailing 

m::i.rk0t prices. If tho analyst feels that the prices of i.11puts 

or outputs generated by or used in the project ar1e not repre-

sentativ6 of thE.: value of the iterns to tbs economy, because of 

natural or institutional mE,rket imperfections, he may develop 

and use sh'ldow prices in place of real market prices. 

In '3.nalyzing projects from the ,point of view of the 

privatt: economy, the financial incmH;;s generated by projsct 

inve;stmonts th3.t would accrue to the target groups associated 

Hith a pi"Uject are th£ point of interest. In ttiis t.;'Pe of 

0valuation, the. analyst attempts to estimate wh3.t individaals 

will gain or l0osc financially as a result of project invest-

m.ents. Unlike the former analysis, the analyst !:mst consider 

21l income th~t flows into and.out of individual households 

or firLJs. As such, transfer payments, subsidies, the dis-

tribution of co. sts and benefits& the solvt::ncv of liabilities 
I <; '-

und th.e sourcas and cost of fiP..ancing the project all need 

to he con3idered. 
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Financial '1nalysi:r.; 11,lthough a useful tool in accessing 

thv effects of projects en individual or group inccrncs, doos 

not provide tho b:isic informni.tion required to calculat_' the 

This 

JI.imitation when combined t·dth the economic significance of 

rice production in the l~or(;:an economy, led to the use of 

economic ra thcr th,1n f:i.r::!!ncir:tl analysis techniques in the study. 

Ihe £fft;ct of Inv~su:aents in 

land & i'ia ter Development 

The eff(;ct.s of inv-csu1ents in land and water dmrelor.-ment 

are generally broken down into two c:!ltte:gories; direct or 

primary 0ffscts and il:dircct or s,;;condary effects. The former 

are d5 rL'Ctly linked r.o the project investment and arc rela- · 

cult to '°,cccss 2r:id ar0 cift£n physically rc:moved frcm the project 

sitB. 

ways. Such p:'Vj'L~t.s; 
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1. Increase the area used for paddy rice production via 

land reclamation. 

2. Improve rice yields by supplying more water under 

more controlled conditions. 

3. I.mprove the potential for double cropping vi.a the 

improvement of drainage facilities, and, 

4. Decrease production costs p1Jr unit of output by 

increasing plot size, ma.king the land eas:ier to 

cultivate and increasing cropping intensity. 

Considering only the direct effect of land and water 
-· 4 

development rrojects on per beet.are rice yields, these tend 

to increase for two reasons. The projects increase the supply 

of water per hectare of paddy eliminating periods of low supply 

which adverly effect yeilds. Also, the improvemGnt of irriga-

ti.on structures allow farmers to control the level of supply 

much more efficiently. This in turn allows tt..em to shift 

production from traditional rice va1~ieties to the newer high 

yielding varieties such as Tongil and 1ushin. 

The secondary or indirect effects generated by such 

projects are more difficult to articulate and measure. 
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nccur.n.tcly. 

While this s'tudy rcc.orr:i~zcs the presence& cf both socondary 

>!:d ·. with the projects. :~s ;;;uzh, t.he net benefit.s flowing from 

,.::Ur0ct b.;nr~fit.:> and costs. 
'l ,.l.' . IJ 

As indicntt:d, the; sample frarne for the survey consisted 

of 21 AID a!1sisr,cd proJwcts ~ihich were completed in 1974. 

(;f thE;sc 11 were st:l.c,ctcd for inclusion in this survey. 

Tb~ir s0lt:ction 'ldns don0 .in s.uch a way to insure that the 

of filc:tlity rmd loc::ltioa:. The distributior: of the S3I!iple 

project areas by region nnd type is p'E:rsented in 'I:r.ble 2.1, 

while their locn.tion i:s prcsn;ntc-d in Figure 2.L 
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TABI.E 2 .. l 

1'he Nwnber, 'rypc and location of Project Area 
Selected for The lnt.erim Sur-vey, 1976 

~ Rt::gion R~scrvoir !-umping Station Total 
----~--+---- ·---- ·--a-------·--- ---~-~-~-

I 2 2 

11 2 2 "4 

III 2 1 3 

Total 6 5 ll 

!/ Region I: Gyeong-gi province and Gang-"won province 

Region II; Chung-n3.m & Chung-buk province, Jeon-buk and 
Gyeong-buk province 

Region III; J eon-nam and Gyeong-nar: province 

- JJ) ... 

I 
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Fiaure 2.1 The tocation of Su1.!_:!:!.oJeFt. Are.!.s Selected 
for Inclusion In the lnterim Surtteli 1976. 

JEON-BU( 
An-deolt • ® 

Do-bong 

'~;.. -· "' --... 

0
Sung-su 

Reservoir 

0 Pllaping Station 



ln the 

In all 



,,. 
"J'l:i,.. • • 1 . ' 4 ' . • . "' ,.. h ,;,,. l 'l. • " h · 11 Hals inc, uctca; ~n~ m.ll:":Ot;;;r of iann .ouse,.o ... c s :in t c vi age 

patr,crns, cstirri!lt\.;'s of the village! s 1-ibor supply and demand 

by month, the type of f;c'irm nachin<J:ry used in the village and 

Rospons.oo wer!:! requo:sted for both 1974 and 1975. 

The EV<alu~tticn of PcqJ.e.1?.!; 
Benefits and Costs 

Basic Ben0fit Ccst Fo1fr:,mlatim1 
Usii;d in the .ri.n::lysis 

The basic meas\u•e of project effectiveness used in the 

'1.nalysis was the intvrnnl rate of return associated with 

invcstmtmto in eZich of the project areas. The development 

of thc:se r3.tcs of rcturri reli.ed on information generated in 

the above survey and on dat.:i provided by tho t•l:ini;::,try of 

ri.griculturc; and Fish"'.;ri..:;:s u<Gi:s>cribing project investment l.cvels 

and maintenanct; costs. Tht. basic i"ortnulat-ion used in develop-

ing these measures of project c!'fGctiveness was as follows: 
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Internal rate of 
r<:turn 

(Present worth of net) 
1 direct agricultural J = 
lbencfits / 

"!hat discount 
rate such that 

( fr.c-sent worth of ') 
~ . . 1 .. 
I 1nvestr1«ent p us oper-J 
luting Ufld maintenance 

costs 

The yerir in which the above be:nefit and cost streams began 

t0nd£d to vary by project from 1970 to 1974. During the initial 

ye:i.rs of the period, investrrients whJ.ch were from domestic sources 

were relatively small and m;i1er enough to complete the necessary 

improvements. The loan funds, provided by Us.IUD in 1974, were 

us'Gd to complete the planned im.prov~:ment.s and cor.stituted the 

final installment in these investment streams. 
" 

In calculating the internal raites of return for the pro-

ject areas, certain assumpt.ions concerning the benefit-cost 

streams were made. For exa.l'!lple it i.:as assumed that i.Ilcreases 

in 3-gricul~ural production which resulted from project invest-

m'(;;nts prior to 1974 were negligible,. Whatever benefits did 

result were assumed to be offset by discruptions in the pro-

duction process which . occurred during construction ahd. addi-

tional op~rating art! maintenance costs expended to ma::1t::ain 
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lhu new 11lcilitit;s. .'~s such investment streams were measured 

for '2·ach year durin5 the proj..::cts life, startL11g in 1975. 

:n1 bt.mc fits and costs occurring during the life of the projects 

wer0 0xpr0;;scd in 19'75 won and di~counted back to the first 

year in which capit!!l inv.estI:i<,nts occurred.. In keeping with 

government r.;gul'.ltions, it W'.ls assumed th1t the economic life 

of projects devclop0d around reservoirs was 60 years while 

those projects devolopc-d in conjunction 1-:ith pumping stations 

had an economic life of 40 y;:.;ars .. 1/ 

At the close of th.:::: 000nonic life of specii'ic projects 

there rcmcdns a 53.lrigc: v3.lue which should be included in th.e 

calculJ.tion of project benefits. In the case of reservoir 

proj'0ct investment costs. In areas wht:re pumping stations 

were cons tructcd, 3. s:c:.lv:::.ge value of 25 percent \·ms assumed. 

In .land re:cle.m3.ticn ar0:is, where the ccononic life is extre-

m-ely l.::ing, 75 p0rcent of the 1975 valu'6 of the land involv€d 

was assumsd to rcm:iin "J.t th{; closs of the life of the project 

y C""Ovcrr.:IL:;nt r,::5._d:!tions gu\H.::rin:mg the methods used by 
Farmlan.i lnprov\:.mGnt ;.ssoci:itions ( FLI.~) ~pecify the economic 
lift: of ::iny given f:icility. listing of theee by facility 
is pres-cntc:d in r.r;p:::nd1 -x. Ti. 
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calculated using the above assumpti·ons, was added. to the project 

benefits in the final year of the project. 

The Computation of Direct 
Project Net Benefits 

In strictly physical terms, the gross benefits associated 
# 

with the projects were assumed to equal the incrc+ases in yields 

in crops gr.own in the project areas over and above yields 

which would have occurred without the project. These additional-

yields, when converted into monetary ·term and reduced to account 

for nBt production costs, repr·;;s·ent the value of the income 

streams associated with project investments. 

In the computations of these benefits a variety of rela-

tionships needed to be considered. These relationship are shows 

in mathematical form below and ey,plained in follo·wing sections. 

'!\ID 
111D 

= 

= 

n 

~ 
i = 1 
-~· 

P. 
l. 

GVAP· 1 

(Y . x H .) 
1 1 
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Where: 

,,.NB 

TC 
n ..,.,_ .. _ 

~-~< 
i=l 

= i~let benefits 

TC· 1 

= Net value of agricultural production 

w ;;;: \llith the project 

w
0 

= Without the project 

GV ll ;: Gross value of agricultural prod.uction 

TC = Total costs of production 

Gross value of crop i 

F. = Price of crop i 
1 

Y. = Yield of crop i 
J.. 

H· = Hectares cultivated in crop i 
' 1 

TC = Total cost of producing crop i 

TPi = Transfer payments 

Calculation of Agricultural 
Production ~Jith and Without 
the Projects 

Increases in crop yield formed the basic for estimating 

the ben~fits associat€d with the project. In each project 

area, estimates of physical crop production were developed 



by multiplying 1974 crop yields realizied on the sample farms 

by the area devoted to their production. Both yield and the 

area estimates were developed fran infonnation solicited in 

the survey. Similar estimates of 1975 production levels were 

also developed. In indepth discussion of these estimates is 

presented in Part III of this report. 

In interpreting these production levels, certain caveates 

are in order. The yields experienced on the sample farms are 

not in all probability the optimal yields which \o1ill be ex­

perienced by farmers in the future. There are a number of 

reasons for this. For example, in a.ll of the sample _areas 

construction activities were not limited to improvements in 

the irrigation system. In some, land reclamation activities 

were undertaken to convert upland~and forest areas to paddy· 

production. In other, land consolidation activities which 

combine small dispersed paddy plots into larger ones were 

carried out. Both activities normally have a short-term 

detrimental effect on soil fertility and textures. Under 

normal conditions 2 to 3 years are required to build soils 

back,up to their optimal production capacity. As such, yields 

do not tend to reach their optimal level until the third 
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production ye~r ~fter completion of the projects. Also, in-

creases in avcrafe rice yields, which are heavily effected by 

the adoption of the new· hiaher yielding varieties, are not . ~ 

likely to reach ·their maxiJr,;;n-1 following the ccmr.letion of an 

improved irrigation system. }'armers generally tend to be 

slow in adopting these newer varieties due to informational 

ar;.d input constraints. As ~u·ch, it take 2 to 3 yea.rs for 

paddy which can support the production of these varieties, 

to be actually cultivated for that purp-0se. 

As a consequen~e of the above, the production estimates 

used in the evaluation, which .a.re vased on production responses 

which resulteds after only one year of production, will tend 

to underestioate the long term proauction effects associated 

with the projects. To the extend that this is true the net 

benefits accruing t~ th>C. project are underestimated. 

In accessing the vi.feet ,of the project en agricultural 

production, it was necessary "to net out yield effects generated 

by factors which would have been preoent even if project :inT-

provements had r.ot been implemented. Increases in crop yields 

not only r~ly en improvencnts in irrigation and drair.age but 



also on increases in the area and. intensity of cultivation and 

on the timely ani adequate application of inputs. In formu­

lating the effects of the projects, it was assumed tm t a 

certain '1eve1 of improvements would have occured even without 

the projects. The effect of these improvements on production 

during the 19?5 growing season were assumed to be equal to the 

averag~ · -yearly increase in yields ·~per hectare by crop an:l 

project area during the period from 1969-1974. by subtracting 

these yield increases from th<;s~ generated in the survey, 

estimates of the yield effects directly associated with project 

implementation were developed. fhase 11 pure11 yield effects, in 

addition to the cropping patterns ard land utilization rates 

estimated from survey data, were assumed to reiriain constant 

throughout the life of the projects. 

The Level of Produotion Inputs 
With and Without the Projects 

To calculate the net value of the benafi ts associated 

with in:;rea.:ses in production, it is necessary to netout the 

costs of prodaction.. In accessing production co3t levels 

the following classification scheme was used; 
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Figure 2.2 

SchGmatic Classification of Production 
Inputs Ust..:d in th'!3 An~"lysis 

(a) 
( l) Manag0- r··· 

mcznt t 
Inputs i {b) 

' ( ·~) 

goods 

( 2) S0lf-suppli,;_:;£i lubor inputs 

(3) Self-supplied draft <:.nirf,al 
inputs 

Seed · r tlon-organic fertilizer 

Organic fertilizer 

troduction chemicals 

Other materials ' 

,... ... 1 ;_ h. . .ram ~oo s \U f;lac. :i:nery L :uuctur.: and facilities 

!Wnt:s 

Es!t,;,imat..;s of thee input levels fer EJ;ach of thu above items 

were s0J1.icit0d f11."Dm S3.i'3pl0 farms in both 1974 and 1975 .. 

input it0!11s such ~is interest on fixed and variable capital 

assets "''erL: not r!ollcc"L(;:d sin<!e they represented simple 

transfer payments fr on~ t.'lJte vi1ewpoint of the P..a.tional economy. 

fu they, ur:its of r?dditional inputs Employed in produc-

tiun should te:nd to d~creas;i:; per tmit of output as yield 

increase~. tlo :'!.ttempt w~s r:rJade in the an:ilysis to cstkate 

the increase i::. }..nput productivity which would have occurred 
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rr1turally from that which was due to the L"nplemen tat ion of the 

between 1974 and 1975 where assumed to be :;, dirb:~ :-csult of 

the .effGct which the projects have had on the le•.r.;·l of inputs 

used, the error introduced was assumed to be rel:~t.ively minor 

''.lnd a·cceptable, given the likely underestir:!J tion of' potential 

production. 

t'rices Used ln Assessing 
the Monetary Value of 
Agricultural Inputs and Outputs 

A variety of both market and shadow prices w·ere used to 

convert the increases in agricultural outputs and inputs asso-

<ciated with the project into monetary values. Shade~ .. : prices 

were substituted for market prices in those cases 1'·l'here mark:et 

distortions had generated prices which did not represent the 

true value of the i fa;;rn to the :society as a whole. 

Jn genBral, all prices were assumed t~ b~ those paid for 

commodities of medimn quality during 1975. Inflation was 

assumed t.o effect the prices of L'lllputs and outputs equally. 
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.. As such, c-0nstant 1975 pric€:s were r~ssuma::l to exist during 

the period covered by the ~~n~lysis. 

In the ~~se of rice ~nd. barley, Clr price~ wcr~ used 

influenc·ed by tscv0rf'l.r.1~nt supp-0rt programs. 'fhe valuation of 

all othDr comr:10dities was dc·ne usi."'!,E t~he average price paid 

tc farmers during 1975. In cases where the marketing of spe-

cific cormJcd.ities was highly con~entrated during a set period 

during the year, as is the case l·d th rt;d pepper a.nd chinese 

cabbage, the average monthly price paid to farmers during the 

period was used. A breakdown of the method.a used in calculat-

ing these priees is presented. below. 

The Shadow Price f~r Rice. Because of the relatively strong 

r.ice price support pr0gr"''!fil t.r.-zditi0nally card.ad out by the 

Kur-can govt:1"·nment, a shadcw price for rice was developed,. 

Triis price 1~a:s based 0n th'5 1985 projecteJ price of ric~ at 

Bc.,n,gk;::,k,, Thail;;i.nd as calsulateJ by the International Bank fer 

Rfrconstruction ZlnJ Devel.;:;pmeut ( IB!ill)Y. In constant 19?5 

j/ IBRD, R[;ffi.ci3.l 11:"-m r::t:ndu;,1 en long Terra Price 
PruJ~~tisns11 (Washingt0n; IBlill, Deccm_ber, 1974). 
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US dollars, the price was est.imat~d at $J02. llJ per M/T. 

To this was added transportation cce t-s uf $30 per H/T, an 

allowance for damage ·of 5 percent ·of the C!F price and a $25 

per M/'T prem.iwri. tc account for the higher quality of .Korean 

rice. The computations of the price took the following form; 

$302.40 + $>30.00 
+ t25 .. 00 - $374.89 

.. 95 

The Shadow Price 'or Barle1.. 'The she.dvw price for barley was 

based on estimates made by Dr. Richard D. Dudek, Korean Agri-

cultural Pla~ng Project,, and expressed in constant 1975 US 

dollars. In estimating this price, Dr,. Duvick as"lumed th'.\t 

U.S. barley used for feed grain was comparable to Korean 

barley which is used for hum.an consump·tion. Erdlfdning U. s. 

prices, he found that the price of sec~ grade U.S. barley 

was approx!mately equal to the FOB price (Portland, Oregon} 

of second grade U.S. corn. '1nis relationship was :strengthered 
"' 

by the fact that the price of oord am barley imported by 

Korea from 1972 to 1974 had been e:esentially the same (Table 

2.2). 
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Tlu1JLE 2 .. 2 

fric0 i'er Metr5.c Ton ci Barley and Corn 
Imports, Kcre.a, 1912-197 4 

Unit: U5~/MT 

....... _________ --·--
1912 

1973 

Barley 

Unhulle;:! 

ij 
I 

Corn 

60 

103 

assumed th~t ImID~ s 19S5 estimate fer second grade US corn 

deflat.:.::d to cons~a.nt 1975 UJS dollars a.nd adjusted for milling, 

dam3.ge arni tran:spcrt~1ticn cost, would be the appropriate shadc.w 

price .for Kor<5~n barJLey. The 1985 projected corn price, in 

portation charg\£.'! ;:_,f ~Le per u>-j/T, milling costs of 3 percent 

of the Cif pric"; :ind 3. 7:5 percent milling rate, the ccst p:er 

{ ~104.1'6 + ~40) ---- = .&191.9a 



This price was for common barley. The price for polished nakro 

btti~l.ey, grown in tbe southern pa.rt of Korea, has in the past 

been approxi:r;i~tely 95 percent th!it of corrmon barl{;y. Tois 

:relation loi to the adoption of, a shadow price of $J88.00 

rte Price of Seed Grni.ins. In .c-sti.r:mating the price of seed grain 

for rice, barley Ctnd soybeans, the· 19'15 official governreent 

purchase price for these grains was used. f"or all .other grains, 

av>.;Jirage 1975 prices surveyed by the ifational Agricult~al 

Cooper<ltives f'edera.tipn (I~ACF) 'bii;r~ applied. 

The fricz of Gther F3.rm Proouct:s. I-rices of other farm couimo-

dities t,,cnd0d tc flucturJ.t£ quite ·w·idel;r during 1975. Because 

WCTD us.e.rl. In all probability, shadv,,; prices for ea.ch corr:modity 

m·ent in the mt.irk.sting of ras:ny of the ccrnmodities considered. 

the .c·omrnodities and tbce f~'ict th:;:.t they constituted 3.n insigJlif'i-

cant. contribution tu the internal late of return, the average 



I 

1975 farm gate prices worc. a:ssumed to be adequate. 

''I1he Price of Farm By-Product~ The· value of commodity by-

products was also included in the calculation of gross farm 

income. In the ccmputaticn iJf these values, a perc0 nta.ge 

of the vJ.luc per m.et:ric ton ,;f each corr'i1rt0dity was asswned to 

be a proJQ! for the value of 'the by-product. The percentages 

by commodity used are provided below; 

Item 

Co:m.rnon rice 

'Tongil varii;ty 

Common ba1•ley 

Naked berley 

Soybean 

White potato 

f ercentaga_·s Uzcd to Calculate 
the Value of By-Products 

Pericent It'em 

.,_ 

10.3 Red pepper 

of rice 1 a ..... Peanuts 

I 10.J S...;eet f,otato 
i 

S.3 Corn 
l 

7.0 Sesame 
~ 

o.6 

Pe rcent -- ------~---

12.4' 

4.6 

6.9 

25.7 

i 
1.2 

! 
! 

' I 
~-----~-t 
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The I':rice of Fertilizer... During the early 1970' s, Korea, like 

m~ciny developing countries, experienced a shortage of fertilizor,. 

Since that timB heavy investments in fertilizer production 
- . 

facilities have boosted production to a level Where daman:I has 

been met and in some instances exceeded. For this reason the 

1975 f'arm gate prices for fertilizer, ·set by NACF, have baen 

'· '· used to represent fert,j lizer pri<ms in 1985. The prices used 

were as follows; 

TABIE 2.,4 

Prices of Fertilizer U seti in the Jmaly,sis 

I 
i 

Item 

Urea (.46%) 

Ammonium phosphate 

Fused phosphate (20%) 

Potassium choloride {60%) 

JI w 480 = ~il.00 

1975 farm gate price _ / --y--
W/M. T.. $:/M. T. 

64,300 131.,.00 

- , 000 Jo, ·' 75.08 

22,670 47.65 

26 40"" , , ·v 55.00 
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Tho Price 01· F'arm Ctcmdc:tls.. Frio:r tc 1975, the pric0 of 

farm chemicals such :is insccticid~s :and herbicides were 

heavily subsidized by thi.: goverr.mont. In 1975, subsidies 

were discountinucd J.nd fn.rt1H::rs began paying the prevailing 

market price .. 

With the r:lpid t,rv1ri/ th i:n d~rr;and for these zhcmic:ils in 

the past, darnard has tended to exceed supply .nnd prices have 

-
been high. By 1978 it is anticipated that. demand will bo 

m@t by indiginous and foreign supplies and pricr:s will decline. 

Examining both the present and future supply situation, it was 

assumed that the most appropriate price for farm chemicals to 

use in the analysis was the 1975 farm gate· price., A complete 

listing of th~s~ prices app€ars in Appendix I. 

in the demand for f1m l.!l!bo.c, a shado-i'l price for· labor re-

presenting its 3.vera.g(; ru'!JJ'lU~l v.:ilu~ was develop.::d. During 

the period frvm rlpt·il to l;ct.ooer, the 1975 film l:t.bor wage 

during the \.'ff-farm season 1-:ht.n farm labor was engaged in 

less prcductivc activi ... ies t.o 'WS00-600 per m.an d~~.y. 

·- 9J -



Dsta from tho Yearbook of Agricultur~~ and Forestry 

Statistics published by the Ministry of Agriculture • <etnd 

Fishe;ies (MJ~F), during the 1971 to 197 4 period, indicated that 

the average annual work days per farm household were 250 man 

days per year. During this period ea.ch farm household averaged 

2.8 laborers. Therefore, each laborer worked on the average 

E9 :trilJ.n days per year. This suggests a labor utiliz:ttion rate 
. 

of 39 percent during any given. year. When this utilization 

rate is multiplied by the full emplorfVnent wage rate which 

existed i.n 1975 (W2,000) a snaclQ!' .. t prlce for farm labor of 

W?20 :resulted. This wage rate was used in the analysis as 

an indicator of the average daily pr.oductivity of unskilled 

labor. Skilled labor, on the othr:;r J:uand, was valu1ed at its 

average annual wage rate. 

Invesittnent Costs 

The Calculatfoln of Project 
Investments and Operating 

a.r:d Maintefl[ltnce Co!~ 

In ·~.eveloping estimates of the c:apital investment cost 

ass.ociated with each pr•oject, a v!lt'it:~ty of expenditure it.ems 

were con:iidercd. These included. the c0st of ths construction 

- 60 -.. ,.,. 



.:::ni paddy form.a ti on v1orks including the 

supervision, anc;l design and modification; post-project ri:i.nagc-

merit costs; 0stirn'.lte: of the Ci)Sts for the rcp.J.ir and ri.;h::ibili-

t3.ti.on of prcJoct structures i!nd other miscellaneous expenses. 

The '!ost of land purchased f0:r the prcJ· ects, in :J.dditi0n t-o . . 

comp'ensn. tion paid to individuals who lcs t hemes, f-=trm struc-

tun:;;s and forest stmtiJngs werie ~!lsc included in th.c estir:1ates 
. . 

if such costs occurt:d ("Utsidt:: the prcj-cct' s benefited ar",;~. 

used in tht::: constru ... ~,ion .cf a given prcject, is done using 

shadow prices. Thc:sB "')ric.:;s attc1~ipt to excluded the effects 

that intBrnal gcvernrn.sn:.. support, programs a..nd fluctu:t.tions 

in the unskilled l:::.bcr 1.:iarket hav-t en the price -)f construe-

ticn materials ana labcr usoGd in 3. pr0J€Ct. Such detail.:;ci 

pricing L f inpixLs has bei:;n t:xcludcd i11 this study. In its 

place it was assurned U22.t 10 lf.H:::rc0nt ,_:;f the c.:nstructicn c.:;sts, 

which wot:ld accrue:: to c::ipitB.l tied up ir~ constru.::t.ic-r: ., .. er.c 

deducted from the to'Lal capital inYestment. 

Due to th:: fact that tt~ Korean gov£rn!':lcnt pl·cvides 
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varieus subsidies and barriers that protect domestic indus-

tries, a shadow price on foreign exchange was developed and 

used in the analysis, This was necessary to take account of 

the true cost of imported goods used in the projects, which 

te:nd to be distorted because of tariff b;i.rrier;:s, export sub-

sidies and the nonconvertability of Korean CW'rency • 

.. 
Updating the work done by Mr. Koo Bon Ho at. the Korea 

Devel,opment Institute, a 15 percent. increase above the normal 

rate of exchange seemed appropriate as a shadow price on foreign 

exchange. This shadow price was used to evaluat~ that portion 

of the projects costs which ·were 1sed to purchase imported 

. items or services used in the construction of the projects. 

Operating and Maintenance Costs 

Under nt;rmal circumstances operating ar:d maintenance costs 

tend to vary from project to pruject for a number cf reasons. 

These might include the type of facilities in'\i)lved, the size 

of the irrigated area, the duration of ti"i:e irrigation season, 

natural features in the area an so on. J:-1 the study, no attempt 

was made to measure the actual annmitl 0 and H costs that would 
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be expende,d in each of the simtple project areas. As a :pro;.:y 

for thi;se yearly expenditures, estimates of the 0 and M costs 

per hectare and type of faicili ty based on sample swvey d.r:.ta. 

collected by the Fa1~1aml 3u:reau, MAF werie used 21. Th~ee 
estim..:ttes constituted th.e av~::rage: ye3rly O and M costs oxpended 

within, FLIA areas in 197:5.. In reservoir areas these costs 

averaged W28/l$2 per hectar~ of btnefited area and in pumping 

et;ation projects thuy WOJri:ll Wl.9 1770 per hectare. 

The Calculation of Internal Rates · 
- . r - -

ot Returi~~ the CarJlarioon 
of Surv«' . .a.DJ. Pre-Protec:~ 

Evaluation Results 

The Calculation of Internal 
Rates of Return 

Using the above price an.d input-output estimates an inter-

nal rate of return {!mt) was calculated for each of the sampled 

project areas. In eatiinating these rates of retur:;, a three 

step procedure was us~. First, a set of benefit-cost ratios 

based on discounting rates froa J.5 to 30.0 percent were 

developed for each of the pn>jects. The results of these ... 

j/ MAF and .. we,· i~ Analysis. :of ~·Jater Charge Structure"' · 
(Seoul, The Agri,cultural De11elopreent C-orpor.aft.ion, Dec6"1ber, 
1976)" 
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calculations, wnich are presented i:n Appendix II, pro11ided 

a rough estimate or the IRR associa.ted with investments in 

each project area. From this cost-benefit data, estioa tes 

of the net income streams aasocia ted with each project were 

developed, Using these incane atreams the actual IRR for 

ea.ch project was developed by an irlterative approa.eh. First, 

the discount rate suggested in the benefit ccet analysis was 

used, t•o discount the net incom.e stxieam to the present. 

'I'his procedure was repeated, using different discount rates~ 

until the present net value or the inex>?Ae streaai associated 

with a given project was approximately zero. TMLs is the 

point where project net benefits are equal to project costs. 

Four sets of IRR' s were., developed for each project area 

by varying the prices used to evaluate project benefits and 

costs and the cost of investment. In two se,ts, international 

market prices were assumed and userll to evaluate project net 

benefits and investment costs. For the remaining two sets, 

the same procedures were followed but 1975 market prices 

were substituted for interrationa.l prices. These procedures 

were foll<M·ed for two rea&rms; 1) to determine the actual 

rate of return associated with the USAID loan fun<b; and 2) 
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to determine the effect of int.ernational verses market prices 

on the IRR' s. 

In addition to the calcul.ation of the above 1R.'l1 s esti-

mates of the secondary benefit.s associated with the projects 

were developed. These include:d; estimates 01· the savings 

generated by the projects in foreign exchange and the ef feet 

of the projects on emplo)inent. 

Comparison of Survey and 
Pre-Project Evaluation Results 

In the analysis of the da.ta, estimates of certain variables 

were selected for ccrnparison with estimates appearing in the 

1973 pre-project evaluation report. These ].ncluded land utili-

zation ratios, affected acreage, commodity yields and project 

IRR1 s. These comparisons were made to determine if gross dis-

crepencies · existed between the actual aJ'l>.d planned estimates, 

and if adjustments in estimating procedure.; would be appropriate 

to make future studies more realistic. 
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!'ART III 

THE EFFECT OF fOOJ BCT 
D~VESJMENTS O?J AGRIOO L'TURAL 

PRODUCTIOl4 ARD ll~OOME 

The following section examines; the physical and m-0netary 

effects which investments have had in the selected project areas. 

When appropr.iate, comparisons have been made between the esti-

mates of key variables presented i~1l the 1973 pre-·project evalua-

tion and estimates developed in the present survey. The section 

begins-with a discussion of the capital investment levels ex-

pended in each project area and then proceeds to the physical 

and monetary ef!e~its which these itlvestments have had .. 

Project Inve§.tm&nt Levels 

In total, slightly-J.ess than 3 billion won was invested 

in the 11 project areas \ '!'able 3 .1) • Ot this approximately 

half was invested prior to 197 4 and ca:te from government sources 

with the-remainder coming from AID loan funds invested in 1974. 

Investment cost per hectare, calculated using domestic pri-

cces, tended to vary from J.523 million won in Gae-~ .. ;on to 542 



million won in Sung-su. In the f oirmer project area the construction of 

a long earth filled dam helped to ,generate the hiE!Jl per hectare costs. 

These costs tended to inflate the average cost per hectare in the region 

to 1.641 million won, the highest recorded. The average cost per hec­

ta:re nf the projects in Re.gion III also tended to be hil!)l because of 

the extensive draiaage facilities which were constructed in eonjW1ction 

with the irrigation works. In this region the cost per hectare ranged 

from l.SJ to 1. 23 million won while avera&,ing 1 .. 64 million won.. The 

lowest per hectare costs were associated with sample projects in the 

middle provinces of Region II, where costs averaged 1.02 million won 

per hectare. 

As would be e>tpiected the costs per hectare, calculated using 

sh&iow prices., tende1' to be les:s ttan those arove. 'This was due 

to the exclusion of a portio:a of c.ertain cost ite'lr.s which were assumed 

to be inflated because of export subsidies; tarriff barri~rs and. 

f . h . d t· 11 
·rn. ... b d . h" l · oreign exc .ange consi. era 1on~. J.ue use 01 s a ow prices, w_ 1 e 

.. 
not changing the orrle:r of the projects,· did drop the overall average 

costs 9.3 percent to 1.28 million won per hectare. 

Examining these cos ts with respect to the major type of f.ar.i 1 ity 

ccnstru.cted, 1mit costs associated with r;;;sp,rvoir pmjPots tended to 

be almost twice as large as those as:socia t.ed with pumping station 

. 
1/For a mere detailed explanation of" the adjusm,ants ~sde 

in construction costs the reader is referred to pp,. 28-30. 
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TABIB 

Invesment levels and Per hectare 
and Water Development Projects, 

j 
~ .. 

~ 
TypP of i Si;:nefi ted 

r& ____ _ 
' ·1 
f 
I 
~ 

lnvestment· 
(Dcmest.ic 

Region ProjectSf I Area 

{Ha) 

1 

! 1973 & before I 
i 

Region I 
Gae-won 
Gheung-ryong 
Yeo-ju 
Gun-am 
Sub-''rotal 

Region II 
Do-bong 
An-dBok 
Jang-ha 
Sung-su 
:Sub-Total 

Region III 
So:ng-wol 
Oh-ruy 
Ha-gi 
Sub-Total 

Total 

R 
R 
r.s 
PS 

R 
R 
PS 
PS 

R 
• R 

PS 

i -~ 

115 
277 
187 
2SS 
86,.v 

7_,, 
201 
235 

. 631 
. ·1,11;!2 

70 
150 
393 
613 

2,622 

258,618 
110,836 

5,396 
237,147 
611,997 

25,SOO 
i 118 944 
u . J 
, . .: :.. 64, 791.~ 
; . 121,385 

330,923 

29,,369 
140,128 
:310,806 
480,303 

1,423,223 

1J All costs are :;;,n thousand, 1975 won 
?} B:;: Reservoir FS = Pump station 
J./ USAID funds '-
bf In developing cost estimates using sh:idow 

cost and 100 vercent cf interest paym~nts a1~~ deducted 

2f Av:erage cost per hectare 
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J.l 

Investment Costs in 11 Sampled Land 
Korea !/ 

~-.--_.!._.. ____ .. ____ , _____________ -----r~------

Cost 
frices) 

1 I Cost per Hectare 
---------------~-J ... -h·-----~--~--~ i ; I 

!Domestic ~rice ~Shadow Prices b/i 1974 JI 
1,-, - - - !i ; 

~ ' 
- ~--~--~~~~-+-~~~---~-1~~~~-----+--i·~-~~~-~~~ 

! 

1461566 405,184 3,523 J,l)J 
161,820 272,656 984 902 
156,550 161,946 866 !' 782 
106,;183 J J43,530 1,193 # i 1,676 1 1~473.32/ 571,319. j 1,183,316 i,641. I 

~ 
1,439 I 82,094. 1 107,894 1,319 

'!,42 721 .. ;j 261,665 1,302 I l,189 ,•v- _, -
~ ll9,000 183,794 782 715 

220,684 • ~ 342,069 542 5:/ 490 ii-
564,499 ~ 895,l.;22 1,016.) - 928.3 

1 I 
I . 

98,856 128,225 1,832 l 1,670 I 
~ 

1,696 136 68'1 i76,817 1,845 I J • j ! ~ 172,6?5 - 4 483,481 1,230 ,,21 1,084 
j I 

408,220 ~ 888, 52) 1,635. -

I 1, 483 • .3 

1 

i,412,.1)/ l,Z/1.iil 
! • 

1,544,0JB •J 2, 967 ,261 I ' j 
J 

.....;i_ 
--~-~-' ~--~~---........... -

pric-r;s 10 perc-ent of -constr:ueti.on cost, 5 percent of ra3nagem~nt 
from table ccsts. 
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~ .. .·. --; . 
a Project Hnmo & Region )j 

Region ~1 
Gae-won 
Cheung-ryong 
Yee· ju. 
Gun-am 
Sub-Totsl 

Region 11 
Do-bong 
An-deok 
J :a.ng-hn. 
5ung-5U 
Sub-Total 

Region III 
Stmg-'l.·rol 

··on-ryu 
Ha-gi 
Sub-Total 

Grand-Total 

Table 

Project Name Location, 
Patterns Prior to 

Type of Project 

Reservo:ir 
Reser•;oir 
Pumping Station 
Pumping Station 

Reservoir 
Reservoir 
Pumping: Station 
Pumping Station 

Reservoir 
Reservoir 
Pumping Station 

~---··-· I Paddy 

49.9 
227.9 
88.2 
68.0 

434.0 
(50.0) 

56.5 
131.0 
190.0 
631.0 

l,008.5 
(88.6) 

70.0 
148.l 
393.9 
612 .. 0 
(99.7) 

2,054 .. 5 
(78 .. 4) 

Ji Region I consists of the 1~w" northern provinces, 
provinces, Chung-buk, Chungnam, Gyeong-buk and J eon-buk 
J eon-nam and Gyeong-nam. provinces,, 

y }fornbers appearing in parenthesis r6present 



3.2 

'Type and Land Use 
C.Ons true ti on 

land Area by Use (Hectares) 
------- ------;-----:------c:--------...,.-------f 

Upland 

4?.4 

47.4 
(5. 5) 

18.5 
47.4 
lJ..O 

106.9 
(9.4) 

1.9 

1.9 
(0.3) 

1S6.<. 
(6.0) 

Forest 

49.1 
99,,3 

. 
148.4 
(17. 1) 

22.6 
(2,,0) 

171.0 
{ 6. 5) 

'' 
I 

~ .. 
. ; 

Other 

18.0 

220.0 
2.38.0 
(27 .4) 

. -

238.0 
(9.0) 

-" 

·rotal 

115.3 
Zl?.O 
187.5 
288.0 
867.8 

(100 .. 0} 

75.0 
201.0 
231 .. 0 
631.0 

1,138.0 
(100.0) 

10.0 
150.0 
393.9 
613.9 

(100.0) 

2,619.7 
(100.0) I 

~ 

Gyoong-gi and G:mg-won; Regl.on II consists of the four middle 
provinces; and, Region III of th~ two southern provinces, 

the total project c..rea in a given land use. 
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projects. The average coot per hectare for the former was 1.65 million 

won while the cost for the latter was .83 million won. Excluding the 

cost per hectare of construction in the Gae-won project area, which 

tended to be abnormally high, reservoir projects still tended to be 

6J.4 percent more expensive per hectare than pumping station projects. 

The. Physical Effects of Land ard 

Water Investments 

Whenever land and water development projects such as those 

exa.~ined in this study are undertaken, a nUmber of physical changes 

occur in the project areas. These not only include changes in the 

agricultural land baae but changes in cropping patterns an:i intensity, 

cultivation practices and yields. T'he foll0"11ing sect.ion examines 

the changes which occurred in each of these compoI1€nts·in" the ll 

sample prcject areas. 

Changes in land Base and 
Irrigated Acreage 

In all, slightly over 2,6c0 h6ctares of land,g67.8 hectares in 

Region I, 1,138 hectares in Region.II and 613.9 hectares in Region III, 

were effected by the projects. The total larrl area involved by project 

and land use prior to the initiaticn of construction is provided in 

Table 3.2. 
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As the data indicates, the majority of lard in the sampled areas, 

78.I; percent, was already used for rice cultivation.. This tended to 

vary from region to region wj.th paddy acreage ccmpnsing 50.0 percent 

of the total project area in Region I, 88.6 perce,nt in Region II and 

99.3 percent in Region III.. Upl~nd cropping areas were of relatively 
- ,. :-~~ ... ·--::.{~~.~-~ .. _ ... -~ ~'.·~'~ 

. min6r importance corupo,S.ing . .Qn t~ aV:efage 00l.y'6·.o 1JeP<-ent .. of the 
. -~. . 

total project area or 5.5 percent; in Region I, 9.4 percent in Region II 

and .J per~ent in Regi.on III. ·The remainder of the lard in these areas, 

15.6 percent, was utilized in forest production or other uses. 

Following the c.ompletion of the projects all land in the project 

areas, with the exception of Yeo-·ju, was oonverted to paddy production. 

This resulted in an increase in paddy area of 465.9 hectares or 22.7 

percent. In Yeo-ju, no new paddy acreage was developed but 9~.3 ha 

of land, f onnally used in forest production, was reclaimed for uplan::l 

crop production. This addition, wten combined with the lossess in 

upland assoc:iated with the creation of new paddy acreage, produced a 

net decline in upland acreage of 56.9 hectares or 36.2 percent. 

These changes in land base and use were accompanied by :improve-

ments in the area of fully irrigated paddy land. The effect of these 

improvem: nt s per farm household is pr~sented in Table 3 .3 • Prior to 

the projects, each fann household surveyed cultivated en the average 

.85 hectares of paddy. This was 60 percent higper than the 1974 

national average of .54 hectares per household. 
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Irrigated Paddy by Type With 

I ten 

.;------------
it2ithcut the project 

Fully irrigated padd~ 
tartiallX irrigated 
paddy rJ 
Total 
Irrigation ratio 

With the project 

Fully irriguttd paddy 
Partially irrigated 
paddy 
Total 
Irrigation ratio 

Change 

Total paddy area 
Irrigation ratio 

and Withriut the Proj Ji 

:29 
.,55 

.84 
34. 5 

.86 

.. 16 

1.02 
t!.l.,.J 

.,22 

.,55 

.77 
.<!.B. 6 

.66 

.18 

.Bi 78. 

.07 
50.0 . 

.17 

.11 

,.94 
ie .. 1 

.so 

.11 

.91 
87.9 

.85 
2?.1 

.77 

.15 

.92 
83,7 

.01 
56.6 

-- .-~---- - -·--- --- -------or-----

J/ Estimates for fully, partially and tctal irrigated paddy are 

in hectares per farm household, while irrigation rat:ios are in 

percent. 

?J Pad:iy land in Korea is classi.fied according the level of 

irrigation water supply,. Fully irrigated paddy has a ':••ater supply 

sufficient to withstand 10 year drought ::onditions while partially 

irrigated paddy does not. Rainfed paddy receives no iriigation 
water but relies totally on rainfalls 

JI Includes both partially irr.i5rated ar.-0. rainfed paddy. 

__J 



Even though the sample households tended to cultivate more paddy 

than the national average the irrigation facilities which serviced 

this paddy were significantly poorer. For example, the ratio of fully 

irrigated to partially irrigated paddy on the sample farms was 27.1 

percent, almost 55. 9 points less than the national ratio of 83 .. 0. 

This fact alone was sufficient to indicate a substantial need for 

the irrigation improvements subsequently carried out in the project 

areas. 

The examination of the irrigation ratios associated with the 

sample pn:>jects in each region pointed out an interesting trend~ 

Moving from the northern provinces of Region I, to the southern 

provinces of Region III, the presence of partially irrigated paddy 

prior to the projects tended to increase. This would seem to be 

resonable given the rainfall distribution patte;n in Korea~. 
In the southern provinces, where seasonal rainfall is higher, thdre 

was a heavier reliance on partially irrigated and rainfed paddy. In 

the northern provinces where rainfall is less and cropping conditions 

more severe there was a hiftler reliance an fully irrigated paddy. 

Following the completion of the projects both th3 area of paddy 

cultivated per fann household and the area of ful:;_y irrigated .raddy 

j} In 1974 the average ~onthly precipi~ation during the rice 
growing season (March-September) 1·1as; Region I - 167. 5rr.m, 
Region II - 244.brrm and Region III - 325.Jmm. 
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tended to increase. In Region l and II increases in paddy acreage 

were the result of upland arrl forest land reclamation activities. In 

Um former region, 334. 5 hectares were reclaimed. This resulted in 

an increase in per household paddy acreage of .18 beet.a.res. In Region 

II similar increases occurred. Here 129.5 hectares of upland ard 

forest land were reclaimed resulting in an .07 hectare increase in 

paddy area per household. In Region III, Where only 1.9 hectares of 

upl&nd were converted to paddy, there was an overall decline in per 

household paddy acreage. Project activities in this area generally 

centered around land consolidation not reclan:ation. It is normal, in 

such projects that a certain amount of paddy be taken out of culti-

vation to provide land for fann roads, bunds, risers and so on. 

As would be excepted, the projects generated a. substantial in-

crease in the area of fully irrigated paddy and a declin-a in the area 

of partially irrigated paddy per farm household. On the average, 

fully irrigated paddy rose from .23 to .77 hectares per household, 

while partially irrigated paddy decli.ned from .62 to .. 15 hectares. 

This resulted in a significant increase in the irrigation ratio from 

27 .1 to 83. 7. By 1975, the ratio was slightly higher than the 1974 

national average of 83.0 2/. 

RegionaJly, the most significant change occurred in the southern 

region where the irrigation ratio increased slightly less than 70 points. 

MAF & ADC, 1975 Yearbook of Land and Water Development Statis­
tics Seoul: Sung Hoon Publishing Co., 1976), p. 19 
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T'hi.s rise c,l.n he 1 inked t.0 tbr,;:; r ::.J,t,h{.r low ratio present hefoire lhc 

consclida.tion activities. 

to range on or vory close to 50 po in ls. 

The movement of land from unlo.nd an.~ forest orod~d.i0n to :o~ddy 
4 • • 

with the projects generated ch2Lngc:s in cropping patterns a.nd intensity, 

Change in Agriculture Pr0duction 

Change in Land Utilizati,on Ratios 
and Cropping Patterns 

Ever. prior to the projects the area of cropland crcrat.~J b.Y 

--
sample farmers tended to be slightly larger than the nr:i tional average 

{Table 3 .4). This was especially true in Region III l·:here farmers 

cultivated .. 4 hectares more la:-.d than the national average. 

When broken do'h'n into paddy i~nd uplap.d cxiponents, per household 

paddy acreage tended to be significantly hig.~er trAn ths n~tion~l 

average while upland acreage was quite similar to its na.tion!ll cL\unt-

erpart. The double cropping ratio for all sample. farms prior to the 

projects was 135. 6, 11. 4 points lower than the national average. 

expected, the ratio was the lowest. in the northern provinces of Regi;:m I 
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Area of land Cultivated b;;r F'arm Household and, Double 
Cropping Ratio by Region for ;!20 Sample Farm households, 

Korea, 1914-1975 1/ 

i · 1 F . I 

m Re~ion -~=rte :;on l Aver- - ~~!~~: Y 
, I II ·II I ag,e 

. Witht.'U: t~e pr:~e:t-.----- - i----- -------1--------- -- -~·--- -
' f'addy I .84 i .77 ,.95 I .. 85 I .53 

Upl.13.nd • 43 l .. 33 .39 I .38 · • IJ. 
,All Cropland · · 1.27 i'. 1..10 . 1,.34 1.23 .94 
Other • 40 .19 .. 31 · .. JO 
Total 1...67 1,29 1.65 ·1.53 

With the project 
l'addy 1.02 .. 84 .91 .. 92 
Upland .51 .,26 .39 .39 
All Cropland 1.53 1 .. 10 1.30 1.31 
Other .11 .19 .31 .20 
Total 1.64 1.29 1.61 1 .. 51 I 
Double cropping ratio- I 
taddy J./ . ' I Without the project 103.0 152.2 I 151.5 l35.6 
With the project lll .. 7 lo3.7 170 .. 2 148.5 I 

Increase&or decrease 8.7 11.5 18.7 12.9 i 

I I 
!/ All estimates, are in hectares per farm household. 
'!;/ MAF, 1972 Yearbook of Agriculture and Forestr:l. Statistics 

(Seoul: Sung Moon Publishing Co., 1976), p. 21. 

.53 

.41 
... 94 

... 
-

3j Double cropping ratios are calculated for paddy acreage only. 
In all sub-project areas, except Yeo-ju, no upland cropping areas 
remained within project boundaries ~fter the projects were completed~ 
In addition. the ratio~ apply to '{laddy physicq.lly within the proj~ct 

areas. faddy culti'~ated by sample farm households outside the project 
area was excluded .from consideration. 
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and highest in the southern provinces of Regions II and III.. 

Following the ci)I?lpletion of the projects, the area of pnddy per 

sample household awl the rate or double-cropping on paddy increased .. 

Examining all t~ sample tams, total agricultural acreage per house­

hold increai;serl .08 hectaretJ, with paddy increasing .07 and upland .01 

hectares. In addition, the double cropping ra·tio on paddy al&."" rose 

to llS .. 5.. Increases in the double cropping ra1tio ter.ded to be more 

prominent in the middle and ~outhern provinces of Region II and III. 

In each of these regions, the ratio rose 11.5 am 18. 7 points res­

pectively~ In the northern provJLnces of Region I, where elirr.ate is 

a limiting factor, the double cropping ratio rose only S. 7 points. 

Improvem3nts in the water :5Upply ard increaeee in paddy 

acreage generated by the pr~jectis combined t.o altat7 the cropping 

patterns in the sample areas (T&blo J.5). Prior to the projects 9.4 

percent uf the paddy acreage eul1;ivated by the sample 1,anne was em-

ployed in the production of Tongll ric.e, 64.4 percent in nayh .. a ricc, 

7.8 percent in corrmon barley, 18.2 percent in naked barley an:I o.z 
percent in white potatoes. .Follciwing the completion of tne projects, 

this pattern changed with the cultivation of Tongil. rice,. comnon-. 
_and naked barley and potatoes becoming more prominent and native 

rice cultivation declining. The area devoted to Tongil production 

increased 2i.s percent i that used for native rice production 

declined 28.3 percent arrl. that used for common barley, naked barley 
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TABlE 3.5 

Change in Cropping Patterns on Paddy Acre<~ge 
\~ith and Without Irrigatjon Improvements, 220 
Sample Farm Househo,lds, Korea, 1974-1975 l/ 

--------~~-' 
Sarr~ple Farms t 

~·~~~~~~-
, ltt:gion RcJ;ion 
\ I ,1 If-.. ~ ...... ---7---~--- ........ -.--~-,.;e._-,.,__~---~~~-- ···- ' ~ ··-. - -· --~~--- -···--~ -----·····--;-·-----l·-----~---- -

Without irriga.tiC'in improvements : ~ 
d 

RicE: - 'I'ongil 
- Native 

Barley - Common 
- !faked 

11Jhit-e potatoes 
Total 

With irrigation improvE-ments 

Rice - Tongil 
- t.:ative 

Barley - Comrnon 
- Naked 

vfuite petatoes 

Total 

Change (in percent) 
Rice - Tongil 

- Native 
Barley - Common 

--Naked 
vJhit-e potatoes 

~ -----------------

4.J _i 

92.s I 
I • 2.9 i 
1 I 

I 
100.0 

23.5 I 
I 66 0 "" 

10.5 

I 
100.0 

19.2 
-26.~ 

7.6 

58 .. 9 
1:7 

26.1 
0.5 

100.0 

34.0 
27.1 
S.5 

28.6 
l.B 

100.0 

27 .2 
-31.8 

.8 
2.5 
1.3 

Region I Aver- - , 

_!!Lt _a_~e --1 
15. s I 9. 4 I_ 

50.5 1 64.4 ! 
11.4 I 7 .8 I 
22.6 I 18.2 I 

I 0.2 
100.0 i 100.0 

i 
r 

33.8 31.2 
25.0 36.l 
12.9 10.7 
28.3 21.4 

0.6 
100 .. 0 t- 100~0 

18.3 21.8: 
-25.5 -2~ <: "-"'--"'*'-' f 

1.5 2 Q' . / 
5.7 3.2 

0.4 

1/ All estimates are in percent of' the total pa.day 01.rea utilized 

for crop production. 
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pcctivcly.. 5inci1 th~so latt'3r U:rcl: crcps £n·e double cropped with 

direct incre.'1ses in the ioublc-croppi_ng ratio. 

where Tongil acrt-age increased 2? .. 2 p.:rcer,t 3.ftcr t,b:, ccctpletion of 

the projects. This was follcw.;d by L*'lcreeses of 19 .. 2 percent in 

provinces of Regton II L 

As previously indicated, the .area de1.\l'oted tv the p:"Odnct i en -

of winter crops tended to in.ere.as~: after the completion of tl;e 

projects. These incre.1.ses \'11 1c:re smallest in the northern pro•:inces 

of Region I, where 7 .6 percent mere paddy was devnted to .:0~'1i':1on o.srley 

production. 0lirrntic conditions seemed to he a constrant ir:. this 

region, with increases being relatively r,.odest and centered around 

the nuch heartier variety of b:i.rl1~y. In the middle provinces cf 

Region II, increases in acreage planted centered .arcan:i naked b:irley, 

the less hearty variety. Cn tf::e :!.verage 2.. 5 rercer.t i::cre lar-:1 h'1s 
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in carnmon barle:y showed only a slight increase .8 percent ~1hilc l·i'hite 

potato acreage increas~d 1.3 pcrc!(;::nt. In the south~Jr.n provinces, of 

Regicn III where climate is least constr.al.ning, inc:rt$Ses in the area 

devoted to naked barley production rose 5 .. 7 per cont, While cormzon 

barley acreage r.ose 1 .. 5 percent. 

The conversion of upland to paddy in ten of the eleven sample 

projects :preclud.cd the growth of' upland crops folloi;dng construction. 

In the only aren where upland remainOO., Yeo-ju, only rdnor shifts in 

Changes in Cultivrition 
tTa:ctice:s 2nd Inputs 

practices cm:ploy€.d by farmers in the production of rice am barley .. 

In all threE:: regions, ther£ 'W'J.s :a general tendency for sa..'llple far-

mers to move the rice t!'<.'1.nsp1an.ting date forward (Table 3.6). 

As indicated, sample farmers tended to transplant rice from 9 

to 15 days ear lier after the project·s were completed.. While the 

causal linka;;e between improved. irrigation and earlier transplanti.llg 

is difficult to isolate, the follO'wing may provide. an acceptable 
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Change in Rice 'frarrnplanling Dates Associated with Irrigation 
Improvements on 220 Sample Korean F9rms by Region, 1Q74-19"15 

Item 
1-
... Ear. liest and latest. transplanting 

d;;.ted 

:VJithout Improvements 

Ii litegion I ~gion II 1 Uegion III. 

6/1-6/25 6/5-6/30 ' 6/2l-7/5 
I 
I • 

' I · 
5/21-6/10 .5/25-6/20 6/11-6/25 

ii-----·---- . 

With. jfaIJ:provement.s 

"--c_n_a_ng-·e~(-In_._o_a_y_s>_· ~~~~----<i..-.~11_-_1_s __ -:-~·-1-o~·~ ........... ~~9-~1~~ 

explar,,ation !or the t.rerni,, Impro,,red irrigation facili tics g~ncrally 

allow farmers to shift rice pro.dm!tion from nat:ive to the higher 

yielding varieti'l7~s. 'fht3 recommended cultivation practices associated 

idth th.:;se Vilrieties !ncludez the use of vinyl :seed beds. Covared 

beds allow the farmer to plant var lier by decreasing the probability 

of fr.t)st datmI1..gt1. '['hue, as the area planted in Tong:il incre.:lsed :is 

was the case in the project, areas (Table 3.5), there is a tendency 

rice transplanting d3.te .. 

In the northern provinces of Region I, where rlouhle i.;!·0ppir-5 of 

rice and barley is constrained by cli;-r:::J.tic conditicns,, thi:::: CT~.'f p~· ... ··;., 
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bo be r; signilicant shift. In this r.egic.,'."'k, under present cropping 

practices, there is a relatively short period at the close of the rice 

production season to harvest rice and to prepare thee plant barley. 

Movement of the rice transplanting date forward should provided far­

mers more time during this critical rice harvest - barley planting 

period, th06 increasing the potential ror double cropping. 

Sample ~arms not only tended to move the rice transplanting 

date forward but also to use less labor during the precultivation 

and cultivation perio:is {Table J. 7). With respect to Tongil rice, 

farmers tended to use the same amount. or labor in preparing for pro-

du'Cti,on but less in actual cultivatio,n. ThP labor required fO"r both 

these activities for native rice_ and barley was less with the projects, 

These reductions WP.re offset by increases in labor ~equirements 

at the close of the production season for harvesting and transportation 

a,ctivities. Increases at this time were in all probability caused by 

increases in yield. Overall, the labor required .-.Jr these activities 

increased on the sample fa1ins io.1 percent for Tongil rice arid 22.0 

percent for native rice. Requirements for barley, whose yield did 

-
not increase as sharply as rice, were 2.8 percent higher with the 

projects than without. 
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The increased der.land for labor during th•~ harvest season tended 

to counter - balance reductions earlier in the season. As a result, 

positive increases in labor demand for both Tcngil and native rice 

production were experienced on the sample farms. In barley produc-

tion modest increases in labor at harvest tim1e ·were not sufficient 

to "Offset reduction car.lier in the growing season. As a result, 

, , 

overall labor requ)rerrents for t~his croµ declined 1.1 percent. 

Examining these :t;.repd.s morie clcsely, using data irom Appendix 

III the following relationships between pIY ject implementation ard 

shifts in labor requirements are indicated; 

l. lffiProv.§lllents in the corditior~ and size of' paddy acreage allowed 

farmer? to spend less time ,.?!! plowing, 

Gn the average, sample farmers employed 1 .. 1 and LS Hours 

less labor per 10 Are in the preparation o.i; Tongil and native 

rice production ureas a;JJ.d .8 hours less in ·the preparation of 

barley acreage. 

2. Imprcvement s in drainage may play a key role in the reduction 

of labour required for elowing prior to barley seeding. 

In Region III ':.·.rhe:re dr,L\in.age improvements were a major 

objective, labor rt.quiremt:;n.ts for this activity declined 12.0 

percent or an average of 1~4 hours per 10 Ara from pre-project 

levels. 
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,.. __ , ___ 

TAD IE 

Change L1 La\>or Inputs by 
Korea Farms With the Without 

Region I Region 
Item 

Tongil Native Barley Tongil 
~ .. ________ 

Without. the proJeet 
Preculti vation 59 .. 0 52 .. S 20.5 ~3 6 •' . 
activities u 
Cultivation 46.4 62.5 48 .. 5 43 .. J 
Harvestir J. & trans porta ti-on 61.0 38 .. 5 M .. 5 54 .. ? 
Tot.al 166 .. 4 lSJ.S lJ3 .. 5 151.6 

With the projqct 
56 .. l Precultivation-. 49.,0 20.,5 55 .. 2 

activities 21 
Cultivation 43.l 59.3 47 .. 0 44 .. 5 
Harvesting & transportation 63 .. 0 52 .. 0 45 .. 5 65 .. 0 
Total 162.2 I 160.3 113 .. 0 164.7 

I Change (percent) 
-4.9 -1.2 J .. O Precultivation ~ 

activities 21 I 
Cultivation -7.l -5 .. 1 -3,.l 2.8 
Harvesting & transportation 3.3 J5.l 2 .. 2 18 .. 8 
Total -2 .. 5 4,.2 --0. J.i 8 .. 6 

!/Estimates are in man hours per 10 Are, while changes 
2/ Includes both naked and. comimon barley. 
JI Precultivation activities for rice include; plowing, 

activities include; irrigation, weeding and pest control. 
plowing and seeding, while cultivation activit:ies include; 
breakd,:)wn of labor inputs can be !ound in Appendix III. 

t·-· 
J 
I 
I 
I 
I 
i 
I 
I 
! 



J.7 

Type and Region on 220 semple 1/ 
Irrigation Improvements, 1974··1975 -

..... ---·-11·-··--·--·--- -· ·--·--- --- .. ·R~gi~n-!ii ____ --~-----~\v~r~g~--- ---·-1 
·~----- - ·-r·----

2
-:;-- · - ·-·-· nice-:---~-11 -- -- 2-1 : __ ·--k'Uce-----·-·--r-~ --

31
--

--- ----- --l------~- --- -------;r-::-;::t_ ---------1r-- - - - --- ------- ·--

Native! Barley Tongil: Native I' Barley : Tongil : Native Barley I 
----------

1 
--- '--~-----r------·-----!'--------- -i----------··--1----------- -------~----

; ~I ' 1 

53.l 

J.6.6 
47_._J 

147.0 

50.3 

48.J 
53.0 

151,.6 

-5.J 

3.6 
12~1 

3.1 

are 

- .. 

in 

22.0 

36.5 
J"b.J 

104.8 

22.0 

35 .. 8 
46.5 

104.J 

-1.9 
0.4 

-0.5 

percent. 

. _, ! I 

54. 7 . 45.6 I 22. 71 55.ll I 50. 5 21.? 

51.0 ' 51.1 I 54.0 I 46. 9 I 5J. 4 46.J 
51.3 , 4J. 7 l 36. 7 I 55. 7 43.2 42.5 

151 .o j 140. 4 I 1D.1. i5a. 4 i41 .1 i10 .. s 
i 

55.9 M.7 20.3 55 .. 7 48.0 20.9 

46.7 48.3 51.4 44.8 51.9 44.7 
56 .. o- 53.0 39.0 61.3 52.7 43.7 

15B.6 146.0 i ll0.7 161.8 152.6 109.3 

2.2 I -2.0 -10.6 -0.2 -5.0 -3.7 

-a.4 -5.5 -4.8 -4.5 -2.8 -3.5 
9.2 21.3 6.3 10 .. l 22.0 2.8 
1.0 4.0 -2.4 2 .. 11 3.7 -1.1 

I 

seed bed cultivation and transplanting while !:ultivation 
In barley production, precultivation activities include; 
weeding and pest and herbicide control. A more detaiJ..ed 

- ff! -
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' I 
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3.. Im2rovcments in irrigation, which allow farmers to cultivate ·the 

new higher ,lielding !arieties, increase labor requirements for 

seed bed preparation ard tran;Elanting. 

In the production of Tongil rice, sample farr.1ers experienced 

an increase in the demand for seed bed labor of J,9 percent and 

in transplanting labor of 2.3 percer~~ 

. 
4. lmj?rove.ments in irrigation structures allowed fannets to spend 

., 

less .time on water management activities auring the rice culti-

vation season. 

. . 
On the average, sample farmers devoted 2.8 hours less labor 

per 10 Are to water 'managem~nL in the prolluction of '.l'ongil ::ind 

native rice. Tf1is represented a decline in irrigation labor 

rBquirements of 15.8. and 13.3 percent respectively~ 

5.. Increases in yields a.rd area .. planted. with the new varieties in-

creased the demarrl for labor at the end of the production season 

for both rice and barley. 

{,n the average, labor used for h:-irvesting and transport.~tion 

increased on the samrl0 farms 5 .. 6 hcurcs per 10 Are fer Tongil 3.r.d 

9.5 hours per 10 Are for nativ~ rice. Increased labor requirements 

at this time, whil~ partially offset by moving the growing season 

for:.·•G.rd { Tablt: .3. 6) , may still r.:;sul t in labor short:l.ges between 
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the ric9 harvest - barley planting period in October. One way 

or partially avoiding this potential bottle-neck is to~increase 

drainage improven1ent activities in future projects. As indicated 

in two, such imprrwements tend to decrease the labor required to 

prepare and plant barley on double cropped paddy. 

While changes in the gene-rnl level of labot• inputs tended to vary 

with and without the projeQts by activity and region, overall labor 

productivity, indicated by a decline in labor output ratios, :incre­

ased (Table J.s)¥ On all farms surveyed, suhstantial increases in 

native rice yields accompanied by modest increases in labor inputs 

led to an 23.0 percent increase in labor productivity. More modest 

increases were experienced in labor productivity associated with 

To~gil ri oe ard ba:'ley production. In the former case produeti vi ty 
. 

increased. 13 .. 0 percent while in the 1a·tter it rose 8.5 percent. 

The p1'0minence of native ric1e varieties in the context of in-
-

-creasing labor productivity se'9lns to be due ;to two faotors. l"rior 

to the projects native varieties were generally gro.,m in partially 

irrigated paddy. With the provision of full irrigation, yields which 

in. absolute terms were. relatively lo•r1 tended to rise much more rapidly 

than labor inputs. On the other band, Tongil rice cultivation, which 

is much more dependent on adequate water supply~ was gr0>1n prior to 

g In this case l:abc·r product.ivity is measllred in mah· hollt's ·."·•­
per kilogram of yield per 10 Are of paddy. 
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Table 

Change in, ,tabor Out.put Ratios 
Korea Farms With and Without 
1974 - 1975 !/ 

Region I I Region 
Item 1--R-i-ce-. ·-- 1. yl 

:r------........... --·- I Barley . J.--
Rice 1 

l Tongil l NatiV"el . j 'Tongil 
l =-t · I ! 

Native i 
Without the proJ .:;ct j j . I; 

. Precultivation 1 0.131 ; 0.197 0.112 . 0.127 
activities 1/ l I I 
Cultivation l 0.103 I 0.234 0.264 
Harvesting & 1 0.135 i 0.144 0.24.2 
transportation I I 
Total 0.369 ! 0. 575 o.618 

With the project 
Precultivation 
activities 'JI 

· Cultivation 
Harvesting & 
transpor ta ti on 

. Total 

Change 
Frecultivation 

. activities 'JI 
Cultivation 

: Harvest.::..ng and 
! transportation 

Total 

I 0 .112 I 0 .1241 0. lOS 

o.os6 I 0.150 ;, 0.241 
o.12t, I 0.131 I 0.239 

I 
o.324 o.405 I o.594 

I 
-14 .. 5 -37.1 - 3.b 

-1,.5 ' -35.9 - 6.4 
-&.7 - 9.0 - 1.2 

I 

-29.61 - 3.9 

0.103 
0 .. 130 

0.360 

0.110 

o.oas 
0.129 

~ 

o .. 321 I 

-13.41 
I 

-24.6 i 
·- 8.0 

- 9.2 

0.166 

0.145 
0.148 

0.459 

0.122 

0.117 
0.128 

0.367 

-26.5 

-19.3 
-13.5 

-20.0 

1/ Estimates are in man hours of labor per kilogram of · 

?J Includes both naked and coi:r.mon barley. 
I( Preculth '.ion activities for rice include; plowing 

activities includ~; irrigation, weeding and pest control. In 

I 
I 
I 
i 
I 
' 

I 
I 
I 
I 
I 

plowing and seeding, while cultivation activities include we.eding 
of l:abor inputs can be found in Appendix JI.I:. 

. - . -
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3.8 

by Type and Region·on 22.0 Sample 
Irrigation Improvements, 

II Region III 
I 
~ 
1 

BarleyY. 
Rice l y 1 Rice 

,..,., . . . . h Barley · + d ·-·. 

Tongil Native I Tongil 
• 

' 

0.117 0.131 0.144' 0.121 0.130 

0.194 ' 0.122 0 .. 162 0.287 
I 

0.109 

I 0.246 0.123 0.138 : 0.195 0.129 
I ,, 

0.557 o:J16 0.444 o.603 0.368 

0.109 0.109 0.111. 0.098 
I 0.110 

! 

0.177 0.091 0.120 i 0.248 0.089 
0.2JO 0.109 O.l32 u.lSS 0.1~.J. 

o.s16 0.309 o.J63 · 0.534 ' 0.)20 

,· 

- 6.8 -16 .. 8 -22.9 -19.0 -15.4 

- 8.8 -25.4' ~·25.9 I -13.6 --18.3 
- 6.5 -11.4 - 0.41 -3.6 -6 .. 2 

i 

- 7.4 -17.8 -18.2 -11.~ -13 .. 0 

output, while changes are in percent. 

Average 

Mative 
Barley Y 

-
0.169 0.116 

o.rt9 0.247 
0.1441 0.2'ZI 

0.492 I 0.590 

I 
O.ll9 0.104 

0 .. 129 0.221 
o.l.31 0.215 

. 

0.379 0.540 

-29.6 -10.3 

-27.9 -10.5 
-9.0 - 5.3 

-23.0 - 8.5 

seed bed cultivation and transporting while cultivation 
barley production preculti,1ation activities include; 
and pest and herbicide control. A more detailed breakdown 

... 91 -
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the projects on fully irrigated paddy. Improvements in the irrigation 

system associated with the projects expanded the paddy area available 

fol" ·rongil production ard increased Tcngll yields. These yield in­

creases, however, were not as significant as those experienced in 

native rice because of their eelativcly high initial levels. As 

such, labor productivity did not tend to increase as much in the 

cast: of the latter as it did in the fr-rmer.. The actual increases 

in yields .associated with the sub-pfoject•s are discussed in a later 

:section. 

A word of caution is in order when i.raterperting these productivity 

estimates. Th.ere is some indication that the increases experienced 

may have been generate.d not only by project related improvearents but 

also by increases in the use of farm trtachines to supplement human 

iabor (Table 3 .. 9) • In the villages 11-vhere the sample farmers resided, 

the use of power machinery tended to increase substantially during 

th~ year while manua~'machines and animal power.declined or remained 

relatively stable~ A substitution of machine power for human and 

animal labor was evirl~nt during the ,Pracultivation period with the 

number of power tillers owned by f:>.1uers increasing in absolute terms 

222. l percent during 197 4. During the same pericd draft animals in­

creased only 7. 7 percent .. 

A similar trend was evir~ent at the close of the ha.r~.rest season. 
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Here, the number of power rice threshers and barley threshers tended 

to increase 159 .. 2 and 164.6 percent respectively while the number 

Type 

TA.BU~ 3.9 

Absolute Percentage Increase in Farm Machinery 
Owned by Farmers in Samriple Korea Villages, 197 4-1975 

ef Farm Absolute Percentage Increase 

Machinery Region I Region II Region III Average 

.. 
Draft cattle . 5 g 18.1 -4.8 7.7 ..... 
Ox carts 5.1 6.7 - 5 .. 8 
Motor tillers 12 3:. 9 339 .. 3 235 .. 0 222.1 
Rear carts 37.9 w.s 84.4 73.6 
Rice threshers {manual) -:,_;.s -46 .. 2 -20.9 -31.8 
Rice threshers (power) r"',jJ' ~ 172 .. 0 181.3 I 159.2 ' :/t>. 

I Barley threshers ./ 

I 189.9 153.3 164.6 :Oi}...) 

Power .Pumps F !. 3 41.0 lll.8 .-.1 63.6 
--

. 
of manual rice threshers declir.i Ji! 31.8 percent. The greatest con-

centration of growth in machinery use was in Region II and III. 

This might suggest that the excess demand for labor which would 

normally occur at th:e beginning and end of the rice production sea­
,; 

son has been partially overcom.t by substituting machine for human 

power in both these regions. This may provide a partial explanation 

for the ability of farmers to m.aintain the relatively high double 

cropping ratio3 present in the regions (Table 3. 4). 
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TAB IE 

Change in Fertilizer Application Rates and 
on 220 Sample Korean Fann:s With and Without 

I Rice Region!__~~ ' Re~::l 
:· rongtl Native ~rley -r 'f.on~_1] Item 

Without the project 
Chemical 

l I I 

fertilizer 'JI 
· Compost 

Production 
chemicals !/ 

35.S 

818 
5:1 

35.7 

786 
5.0 

36.3 I 37.8 

728 905 
6.c 

I · With the proj cct 
Chemical 
fertilizer 'Ji 
Compost 
Production 
chemicals, JI 

42.0 

911 
5 .. 5 

43.0 42.2 

751 

45.s- I 
I 

Change (percent) 
Chemical 
fer-tiliz.er JI 
Compost 
Production 
chemicals !/ 

17~3 

J.8 
-0.2 

789 j 
7.0 

·20.4-i 
0.4 
2.0 I 

I 
I 1--------------"-·-----"-----"--

10.2 

3.2 

194 I 
10.0 

21.2 

-12.3 
4.0 

!/ Estimates of chemical fertilizer and co~post with and 
production chemicals are in tems of the number of application 
are in terms of percent while production chemicals are the 

2/ Includes both naked and common barley. -
}./ Chemical fertilizers include H.P. and K. A finer break 

is presented in Appendix IV. 
4/ Production chemicals include, insecticides, ~esticides 

pomm'ts by type and region can be found in Appendix IV. 
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J.10' 

i~u.'Ttber of Applicattons of Production Chemicals 
Irrigatton Impro':ements by R(;gion, 1974-1975 1/ 

~ ··---· ~~-.. . - . . ---· . --
1 II . Region 111 , Average 
~ - l Y -r- Rice ; Y j Hice ; 2 

_ '"' t:1:V"j!"r le yr Tongi!-~--NatiV·l~~:_1':_>:,L~~11 11ati ~~1~ar1e~ 
1.· 34. 1 l 35.4 ! 3;.2 :.: 29. 7 !.-.· Jl.4 ; J6.J I JJ.41 35.0 
, , ~ I ! ; i 

935 . · .1,054 120 I 655 l s91 ~ a34 1 '192 , 1?3 
6,9 ~ ?.O ! 7,71 6.2' 6,5 

. :t ~ 
' . " i 

39,4: IJ),0 42.l i 34.2 i 37.0 38.9139.7 

933 :1,056 
10. 7 ! 

12.9 i lJ,O i 
i 
I 

! 
~-2 ~ -0.2 ij 

J.S [j 

1 

43.3 
l;i ·" 

771 1 745 ~ 734 
9.7 10 .. 7 ~ 

822 . 847 
. ··9. 5 

il 

l 
19.6 15 .. 2 ~ 17.8 19.3 16.5 13.4 

13.7 i 22.9 -1.l 3.8 
J.o ~ _ 2.2 3.o - I 

i _....______...____----i...--"-~-+--

6.8 

wi thout the projects, are in kilograms per 10 Are, while 
per year. The change in chemical fert~.d'Zer and canpost 
change in the number of applications. 

down of each ·of these cor.1ponents by type and the region 

and herbicides. d.pplicatioin rates for each of these com-
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Ir.~reases in paddy acreage and improvements in irrigation facili­

ties also led to changes in racwr inwts other than labor and macJU· 

nery. For example, sample farms increase:! chemical fertilizer appli­

cations 19.3 percent on Tongtl rice, l.6.5 percent. on native rice atrl 
. 

13.4 percent on barley {Table J.10) •. On a regional basis, increases 
. 

in fertili2~r use tended to be highest in the middle and southern 

regions with. respect, to 'Tongil ri. ce p1:-odu~tion and least in the nor-

thern region. This would agree with t~he more intensive cropping of 

Tongil rice in these ·former regions following completion of the pro­

jects (See Table J.4). 

In general, increases in the ra:t.E1 of compost <q>plioation by 
. 

sample farmers tended to be rather stable in the northa1n region, 
' . 

decli~.- _in the midd!.e region and incr .. ase in the southern region. 

Increases in the use of compost in this la:tter region most likely ... 

re&ulted from farmers attempting to :btprove the Co."llJ>Osition of paddy 

soils following the extensive paddy rnarrangement activities which 

occurred in the project areas. In the middle region, declines in 

compost application with respedt to p!iddy used in Tongil production 

were offset by a sharp increase in the application rate of chemical 

fertilizers. 

With respect to the use o:f production chemicals, such as pesti-

cides, insecticides and herbicides, saimple farmers tended to apply 

·- 96 -· 



these chemicals more often following the projects.. Increase~ in the 
. 

rn.l.'Tiber of applications tended lo be more prominent. in the production 
. 

or native varieties thln Tongil in all region except the middl;e·regicn. 

Here, approximately .f',..ur rnore applications were recorded on the sample 

fanns for both vari.eties follcfl'Jing p-roject ccmp}ction. The reason fot" 

further study. 

Changi;;S in Agr:cultural Yields 

Increases in paddy crop yi.:;:lds are one of the most important 

yields of rice per hectare in the p:roject areas with the national 

In the first year of c;rop production after completion ?f the 

prcjects, average yields from all of the sample farms increased 

('rnbl Jll) lJr'" .. a d ... -~'"e "cc ini7r..-...:-i"" ' 'a. : ·e · .. ; ' ; • c13.Jor :in ere · sc;s occurre in fi"'1!.:lV r:i ~, .... va+. n...1...1......,-

grams per 10 Are or 35.0 percent, in Tongil rict:, 74.9 kilogc.;:;.:;i3 or 

l?. 4 percent and in white potatoes, 151.·5 kilograms or 11. 7 percent. 
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TABIE 3 .. 11 

i'hc Absolute Inc1·oasc in Paddy Crop Yields With 

Jmprovements in Irrigation, 220 $ample Kore:;"ln 
• Farms, 1975 l/ 

-.,-..----.{ ---·--..----------~. -~------·-' 

~ Rem on I Re· ·on II Re ion III ~ ··erage 
' t--- -·-.o.--......-

P:i :ldy Crops J Yield f, in- Yield 'f, in- Yield % i.n-1 Yieldf' '° in-! cree.se crease , C!."eas crease 

-~;i. tn .• o~t- :he ~~~~~:J~--~ ; --~-lr-1--· I -, f 

1974 1 ' ' . I 

Rice - T~n~il j 451.4. 10~.o. ~21 .. 11100 .. 0 418~0 I?O.O I 430 .. 2 100.0 
. !J.1t1ve l 267 .4{ lOu.O, ..;l).2 100.,0 315 .. 7' 100.0; 298.S 100.0 

l . . ! 

Average Yield . 275. 5; 100.0 ;.· 324 .. 4 100.0 339. 7 100 .. 0 II 313 .. 2 100.0 
' ~ . 

Barley - Ccmmon 183.S' 100 .. 0 ~ 187 .. 3 ltX.1.0 186.31100.0 185.8 100.0 
Naked 1 164.2 100.0 189 .. 9 lCG.O 187 .,1 lCO.O 

With the proje·ct 
- 1975 

Rice - Tongil 
!Jative 

Average Yield 

i3arley - Common 
Naked 

,1,291.0, 100.01 -
.• !! 

1,291.0 100.0 

I 
I 

· 49s .. 9: 110.s ;oJ.6 ll9.6 512.a i22 .. 1 505.1l~l??·h 
, 395.6. 147 .. 9 · 412,.a 131.a 002.2 121.4 403. 5 r .,.o 

. . . I ! i 

: 422.7,153 .. 4 463.3; ll;i2 .. 8 465 .. 8,137*1 I 450 .. 61143.9 

· 190.(» 103. 7 i 201. ?' 107. 7 1206.8 lll~O II 199. 7 lC7. 9 
i 203.0 110.2 208.3 109 .. 7 205 .. 7 ,109.9 
t' I 

rl ,442. 5 111. 7 i ,1, 442. 5! 111. 7 

" I i 

l White Potatoes ! -

I 
1 

Change - 197 4 
to 1975 

Rice - Tongil 
Native 

Average Yield 

Barley - 'Common 
Naked 

~ ! i i 
47.,5 10.5 ~ S2 .. 5 19 .. 6 94 .. 81 22 .. ~ ! 74.9 f 17.4 

: 128.2 47.9 ~ 99.6 31 .. 8: 86.51 2:/.4: 104.7 Ii 35.0 

141.2 53.4 138.9 42.a1126 .. 11 J1.1 I 137-.lt 43.9 
i I i ! ,. 

6 .. a: 3. 7 1 14.'4. ? .. · 1!"20. 5. l lL? l.· !::8~ .. ? ~ 7: 9 
18 .. S lu.2 i 18.41 9 .. 1 1 i .o i ':i.9 

.~ I ; 

I 151.5: 11.11 I 151.Sf 11.7 
.__!~~~t~--~-~~toe_~---~. _J -=- _ . , ________ ., ---·-- . _.;_ _ __ i __ ________ ·--· ___ ~- _ __ _ ___ _ 

1f All yield estimates are in kilog~ams of polished grain p~r 10 Are. 
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experienced at the national lcv<::l in 197 4. 

As would bo expected, thc1~E; was an invcr.se relationship between 

the growth in Tongil and rr'l ti ve rice yielrl. s.. The fart.her south tb:; 

p:roject area the greater ".·1ere the yield increases associated with 

Tongil rice, while th€ farther north the greater t.~e increase in 

native yields. For example, in the northern provinces of Region I, 

Tongil yields increRsed 47 .5 kilcgra.'IlS while native rice yields in-

creased 128.2 kilogr.ams per 10 Are. In the southern provinces of 

. Region III, the opposite was true With Tongil yields increasing 94.8 

kilograms an1 native rice yields increasing 86. 5 kilograms. 

Those rather low increases in Tongil production in the northern 

region may suggest the presence of additional constraints other than 

irrigation which are limitir,g produ~tion. Because of the tendency 

fnr t.he yiPl..rio tu increase the further south you go, climat:ic condi-

tio!1s are indicated as !i. constraining factcr. In addition to this, 

how€ver farmers in the southern provinces of region III have been 

gr(J1Jing the new vaireties longer and over a wider area. It would 

s-eern logical to assume that the inf•rmation and inputs needed to 

cul tiva'!:,e the new varieties •'l7ou.ld be more available in these areas. 

In + 1hn "'iorthorn provinces where the area planted in Tongil has been 

small, information Clnd inputs required for Cl'ltivaticm may be lacking 

and thus presenting an addition<:::.l constraint on the;; growth in Jrields. 

- qq -, , 



By Crops 

Table 

The Absolute Increase, 
Gaused by Irrigation 
Region, 220 Scrr1ple Korean 

j Region I I ! Region 
j i 

' -1 ; 1 -;---
1 Atnsolute Natural I l~et 1 Absolute! National 

·---------·--~rease, Increase I Change I Inct"easel Increase 

i . I 
Rice-Tongil I'. ~0 .. 5 4•2 6 .. 3 

1 
:9.6 5•0 

Native ; 47 .. 9 43. 7 I ;1~8 I 
- , 

Bar ~.ey-Common 
Naked 

White Potatoes 

3.7 4.1 

1/ All estimates are in percent • 

• 

- 100 -

l I 

7. 7 II 
10.2 

1.3 
1.8 

4 .. 6 



3.12 

II 

Natural Increase <::nd Yield Increase 
Imp~ov0m<:nts by Crop Variety and 
Farms, 197 5 ]} 

Region III 
-----·--· ----. r 

I Average 
--· ---·-·1··- ···--·- ---·~·---··--·r· . ·--· --l 

l·:ct lAbsolute . Natural j H1et ; Absolute j Ma.tural I Net . I 
~-· ___ ch:~~~ t:~~~-=~s_:_ .. _!~~~f~as~-:~~~~~~-i_:_n_c.~-~~~~J Jn~~ease f Change. f 

14.~l 22, 7 2.3 : 2~.4: 17.4 I 3.8 13.6 I 
26. 01 27 ·" 25.1 ~ 35.0 i 31.2 

1 I 

6. 41 ll.O O.'.l 10. 7 l 7. 5 . 
8.4j 9.7 2.4 9.Jj 9.9 

I I 
? • lt - ' 

~.l ______ ..._l --~ 
11.7 
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This hypothesis is strengthened by tre fact that in the northern 

provinces of Region I yields of native rice, which presumably are 

not constrained by the level of information or inputs, rose quito 

sharply with improvements in the water supply. ~'ihatevcr the reason 

for these differences more infonna.tion is need to i:solate the cause 

or causes. 

The yield increases shown in Table 3.11 do not result exclusively 

from improv£rrents in irrigation facilities but contain a certain 

natural growth component which would have occurred even without the 

projects. To determine the actual or net increase in yields which 

can be attributed to the projects, th<ese natural yield increase have 

to be subtracted from the total inerease experienced in the project 

areas. Due to the absence of yield da~ from control fanns, composit 

estimates of t.'tie average yearly increase: or decrease in yields experi-

enced in the Gun (county) where the projects , .. :ere located were deve-

loped using 1969-1975 time series dat;a. These estim-ates were assumed 

to equal the natural increases in yields which W'Ould have occurred 

even without the projects. \llh{;;n aggr1sgated to the region:i.l level 

and subtracted from the overall increases {Table J.11), the 11 pure11 

yield effect.s associated with the projects were isolated (Table 3.12). 

Examining the "pure11 yield effects experiGnced on all samp~e 

farms, native rice still retained the number one position, increasing 
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Jl.2 percent during tre first year of production. ·rhis is followed 

by increases in Tongil yields of 13 .. 6 percent and increases in 

potato yields of 7 .1 percent. One might argue that of the 

relatively strong yields response associated with white potato prt'­

due}tion tb:lt this er.op should play a more dominent role in the plan­

ning or futm;'(i; cropping patterns to be promoted in s!!r.all scale irri­

gation projects. 

The relationship b.::tween Tongil and n:it.ive rice increases, 

previously dis~ussed, also tended to show up in the ca;..culation of 

the u•pure~2 yield effects. In the provinct:. in the northern region, 

Tongil yields increased only 6 .. 3 p1G~cent while the yields of ra tive 

varieties itlCr·eased 43. 7 percent. In the provinces in the southern 

rsgion the growth in Tongil yields rose to 20.4 percent while the 

growth in .iy"ields associated with :native rice production declined to 

25.l percent. 

Common barley yields also tended to follow the basic trend 

associated wi tt~ Tougil ,yields.. In the :northern provinces of Region I 

sample farmers registered declines of -0 .. 4 percent in yields «"hile 

farmers in the southern provinces of Region III ek-psr::.encied a 10. 1 

percent increase. In the former region, the decline in barley yields 

might be ass0c:iated with increases in native rice production. 

Increases in labor required during the rice s~ason 
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have caused delays in the planting of barley thus generating the lower 

yields. In the middle and southern provinces, where the climate is 

milder, reasonable delays of this nature would not have as great. an 

impact on yields as in the northern provinces. Also in these latter 

two region, the substitution of machinery power for hu."!lan labor during 

the harvest period was significant and may have eased any labor supply 

problems which may have arisen. 

The reader is· cautioned in reviewing these yield increases to 

remenber that they constitute the yield responses which have occurred 

during the first year of paddy production. In the future, they are 

likely tn rise, even more significantly, as farmers become more 

accustomed to the new facilities and as soil textures improve~ Thase 

future increases depend heavtly on the type of development plans indi-

vidual farmers have for the future. ''i'hese plans are discussed belev. 

Fanner's Attitudes Toward 
Future Developnent 

In conjll.lnction with the questions asked concerning land use a.~d 

prorciuction changes during the survey, additional questions concern 

farmers plans for future development and the constraints which they 

saw limiting this development were asked. When asked if they had 

specific plans for future improvements 45.0 percent responded affir-m-

atively, while 55 percent replied that they h~d no future plans 

- lOl~ -
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(Table 3.lJ). Examining the responses of all sample farmers, tho great-
. 

est emphasis for future devclorxnent is to be placed on the introduction 

of new high yielding varieties of rice. On the average 20 .. 0 percent 

of those questioned said that they plan to introduce these varieties 

in the near future. Responses on a regional basis tended to be in-

versely proportional to increases in the area planted in Tcngil pre-

sented in Table 3. S. Fo!~ example, the hi..., ~est response rate occurred 

in the northern provinces of l~egicin I wher-e the increase in area 

planted in Tongil was the J east. I· the southern provinces of the 

Region III just. the opposite was t•rue. 

The second largest a!flnrative response, 6.,9 percent, was for the 

introduction of communal fertilizer ar-.d pesti'ilide .application. T'nis 

response tended to be heavily weighted by a strong interest of fa1mers 

in the middle proyinces of region IL Her.e, 12.0 percent of all 

far.mers surveyed answered· that they wished to organize such activities. 

As i.ndicated previously, this was the only region which showed posi­

tive increases in labor inputs. dur·!ng rice cultivation (Table J. 7). 

When canbined with the above response rate, this may i_!ldicate the pre­

sence of a labor shortage during the cultivatic-n seasen. This conclu-

sion however, must be tempered with the realization tflt".t local govern~ 

ment units in the region have recently put on a campaign tv p1vm0te th .... 

introduction of coo.u.11unal farming practices. 
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TABIB J.13 

t-crcent of Farmers Having f·ositive Development Plans 
by Type cf Development and Region, 220 Sample Farms, 

Korea, 1975 

Type of development 
._,.._....,. ___ ·.·----· 

·ntroduction of new I 
y ··ieldipg varieties 

high 
- rice 

I 
c 
ncrease in the double 
ropping rat:io 

ncrease in farm I 
m , achanization 

·nanunal fertilizer ard 
·es ti cide application 

'oil improvcement 

-
~ 

I ntroduction of cash crops 

0th er 

Sul:.-Total 

No planned improvements 

Tot.al 

; 

' 

Region 
I 

27.J 

6 .. 0 

5.1 .. 

3.8 

2.6 

2.7 

I 
I 

l 
H 

t 
f 
! 
I 
• 49 .. 6 ! 
I 

50 .. 5 I 
I 
I 

100.0 
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Region 
II 

.. ,. 

20.l I 

I 

2.3 I 
I 
I 

4 .. 9 I 
' 

I 
12.0 

6.J 

2 .. 6 
! 

48 .. 6 

51.7 

100.0 

"[ 
. 

Region Average 
III 

12 .. 4 20.0 
# 

' ' 6.2 ' 4.8 

2.5 4.3 
' 

~ 

~- -- .. 

' 
i 

4.9 f 6.9 ! 

! 
l 
~ 
i 

2.5 I 3.8 

I 
8 .. 6 l 4.6 

I 
I 
' 

37.1 I 
o.6 

45.0 

62.9 55.0 

100.0 100.0 

I 
I 
I 
I 

I 
I 

I 
I 
! 
! 

' ' i 
I 
f 

I 
! 

I 
I 
! 

' ' I 
i 



Two development issues, the: intrc.:.~ J.ction of cash crops and in­

creases in the double cropping ratio registered third 3mongst the 

most common postitive responses.. With respect to the latter acti­

vity, 5.0 percent of all farmers interviewed rank this as their 

majer development goaL Affirmative responses tended to be 

strongest in the southern provinces of Region III where clirrJJ.teic 

conditions are most favorable for the prcduction of such crops, On 

the issue of increased double croipping, a similar number of farmers, 

5.0 percent, responded affirm.atively. The strongest responses, 6.0 

and 6.2 percent, seemed to occurs: in the nol'thern provi.rices 0f u,_.,.,ghm 

I and the southern prDvinces of Region III •. In the former region, 

the double cropping ratic increasied the least of all three regions 

following the projects. In the latt£Jr region, where the ratio in­

creaf;!ed 18.3 points, the emphasis placed on.drairege improv~ment may 

have created conditions for even greater improvements. 

Because of the importance placed on the improvement of the douf\le­

cropping ratio in project plans, a second question concerning the 

constraints which farmers felt in their attempts to improve this 

ratio was ~lso asked. In general, 56.8 percent of the sanple far-

::iers respouded that they \•;rere constrained in irnp1uvin£ their double--

cropping ratio {Table ::.14). Th.:~ remaining h3~2 percent felt they 

had no problems. 
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TABIE' 3.14 

Percent of Farmers Who Felt Some Constraints on 
Improving Their Double-Cropping Ratios by Type 
of Constraint and Region, 220 Sample Korean 

Fanns, 1975 · 

.,. 

Type of Region Region Region I Average I 
constraint I II III i I 

I f 

! I 

r I 
Poor drainage 29.9 33.2 39.6 I 35.S 

i 

I 
Labor shortage 2.5 3.5 6.2 I 5.1 • 

~ 

Capit:tl shortage * * 13.J 4.S 

" 

1;JC;,'lther 26.5 *" 7.5 

Others 2.1 I 4.3 1.0 3.6 

Sub-Total 67 .. 1 40.9 62.4 56.8 

No constraints 32.9 51.l 37.6 43.2 

Total 100.0 100.0 100.0 100.0 

--·-----·-·---~---------~- ---- ---- - - - ... _ - ------- -

1"•LE:ss than l percent 
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In nll three regions, responses ~eerr~d to be dcminat~d by poor 

drainage. or all farmers asked this question, 35 .. 18 percent responsed 

in this manner. Respoqses tended, to become stranger mov~ng from the 

northern provinces of Jlegfon I to, the southern provinces of Region III. 
~ 

~ 

It is interesting to note t,1)1t, even in this latter region where drai-

nage :i.mproveirents ware emphasized, the responses of sample fanners 

indicated that drainage was .a:till a. problem. 'I'his was also true, but 

to a lesser extent in the northern provinces of' Region I and the middle 

provinced of Region II, where 29.,9 am 33.2 perc,,mt 0£ the sample fe"lr­
i 

mer . felt that drainage was a problem. 

Other C•nstra!nts tended to vary by region; As would be E?xpectcd, 

weather was considered by farmers in the northern provinces ot •1egion 

I to be the greatest constraining factor on double cropping. In the 

southern p1uvinces ·of Region III, capital was the second mcst men-

tioned constraint. Given the relatively high double-cropping ratio 

already practiced by fanner:s· in this region and th~ire:lesire for 

further intensification, the level of this responsewould s.aem reason-

able 9 'Increases in the capital supply available to the sample farm.c!"s 

in the region would in all probability be used for mechanization to 

relieve labor shortages& Slig::itly more than l percent of th:; f:J.rm.ers 

in the region indicated this as a constraint t~o inc:reasad doui:>le 

cropping. 
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A. Comprison Between the 
Physica.". Effects $f the Inve~tment 

and the Planned Effects --------·----

In the 1973 preinvestm£nt analysis, a variety of as~·.b-r.p-

the: ziz,e cf benefited. nr~a, changes in cropping patterns .a.-;d 

yi.elds. After i;nB year of production, it would :se0~ reasonable 

to hypothesiz.B tba.t the realized benefited area should equal 

tht:: plcmned area and tha.t the «3Ctual changes in Cl'*'\pping 

patt.r;;rn~ and yh.;;lds should be lower than tho~w an ticip.ated. 

This latt€r pcint is based on the premise that it normally 

ti::ikes farmers 2 or J years because of soil, tech.lllological and 

lnp11t constraints, to reach .anticipated producticm levels. 

~xamining the planned and reaJ..ized benefited area associ-

ated with the €leven sampled projects, the first hypothesis 

above seems tc be partially substantiated (Table 3.15).. In 

:only one sub-project ar,ea., lja-gi, was there a substantial change 

hetwBen the pl3.nned and ~-eali'Eed area. Here, the realized 

area was only 71.2 percent that. of the planned area. In all 

Gth ... ~r areas the planned and reali~~ed area were approximately 
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f'J,BLE 3 .15 

PL1rmed tmd R{:'I:Jliz.ed Benefited Arel!' Associated With 1: Lz1nd 
and 'Wahn· Develf'pment Project Areas, Kc,rea., 1974-1975 Y 

----.... --~~-------..-------;:-------~--~ 

ProJect and Rl'gicri 

i Regi·on I 
'.Gae-won 
: Cheung-ryong 
I Yf:o-Ju 
jGun-am 
: Sub-tob-31 

! Regi.on II 
'Do-bong 
- An-deok 
: J.ang-ha 
; Sung-su 
i 'Sub-~tal 

- Region III 
; Song-wol 
, Oh-ryu 
:a-aa-gi 
:sub-total 
i 

____________ __,__ 

Pla1med 
R req 

Realized 
i 

I 
---------Ha--------

ll5 .. 0 
Z17.0 
180 .. 0 
28E' .. o 
860 .. 0 

78.l 
201.0 
231.0 
6)1.0 

1,14] .. 1 

10.0 
150.0 
553.0 
713.0 

115.J 
'211 .. 0 
18? .. 5 
288.0 
867.8 

I 
75.0 1~ 201.0 ' 

;~i:g I 
l,lJS.O I 

I 
10.0 I 

150.0 j 

100.J 
100~0 
104.2 
100.0 
100.9 

96.o 
100.0 
100.J 
100 .. 0 

99,.7 

100.0 
lCOsO 
71.2 393.9 1' 

613.9 79.:+ 
t ' 

2,114.1 2,61s.1 I 9t.. .. 4 I 
---~ _ _j_ ________ j_ __________ '. 

!/ Planned estimates .are taken from ;._;:_4y, AID Loan Applic:­
ati-on a~supplementarynn ,;~s Retitue:stc;d by AID (T:hc Government of 
the Republic ~f Korea, .December, 19?3), pp.29-.JO, while r.:.-sli­
:zed area is calculat<l.d from the 1976 sai11pl~ survey. 
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Unlike th.-; c5timates of project area, a comparison of 
. 

th<:: doi.~blc. cropping ratios which appi:arcd in the l1!1itia1 

plans and those developed from the survey data did show som<? 

v~riability (Table J.16). Divergence bet\·.ieen the two series 

occurred in both t~e with and without project estilT~1.te:s. 

In the withc:ut project estimater, the initial plan:s overesti-

matr;::d the rati:0s in northe111 J:rovinces of Region I and under-

estimate-d the ratios in \,he middle and southern pr.-:ivinces C'f 

Region II and III. In the with proJect est.i!r'.a tes, the planned 

ratios underestimated the double c-ropping rati~. in Region I 
·~ 

. and II and overestimated it in ·Region III* It should be 

remembered that the survey ratios only estimate the double 

cropping ratios aftr:r one year cf production.. In all prob-

ability, as the intensity of cultivaticn incraases after 1975 

(Table 3.13) the differ-enc:_e:s ~etw?en the plarm1ed and realized 

ratios 'Will lessen. 

To examine this likelihood target ratios 11•::er.e de;.•el•p.ad 

by adding the 1974 d:,,.uble cropping ratios dev-el~pcd from 

survey data to the planned cha.11ge:s which arm.eared i.n the .. 
initial documents. 
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TABLE 3.16 

Change irl the Planned and Reali zed Double Cropping Ratios 
Based on Rice Barley Paddy Area in 11 Land and Water Devclopmt:nt 

Project Areas, KoreaY 

........... ~,.._.. ................................ _ ............................................. ..........___._ " ~ .,..._._.~ ............... ·-~-................ - ._ ........ """""""" ......... ........._._.._ ~ ---~· .................. ~ ....... ~..-.. 
Sub-Project i 

.::ind vH thout Pro ~cct With Proiect Ch.an12i;;; 
Region PlDtlrlt~d Realized Planned Realizi~d ?lanried I R-?aliz€.'d 

-· -·· ~·- i --
I 

I Hug.ion I 
Gti(~-won 100.6 100.0 113.9 100.0 lJ .. 3 I -
Chcung-ryong 105 .'1 111.9 109.7 lJ0.7 4.0 I 18.8 
Yi;;!O-'jU 

' c l()l~. 5 100.0 110.0 111.1 5.5 11.1 
Gun-nm 120.6 1)0.0 109.7 104.9 

' 

-10.9 4.9 I 

I !\ v t: ·rl) l;; <: 107.8 ~1 06 ? 110.J 114.2 ~ 5 ~l <') 
.,A., • l!<u ..... ......... "' 

I ' 
Region II 

I 

I 
D1:;-bong 129.5 1J9.0 150.0 150.1 21.5 i:.l 

I P.n-deok l:l~. 5 178.9 124,. 9 1814-. 7 10.5 . 5.8 
Jang-ha 112.l 141.l 110.8 152.{} .. -1.3 11 .. ? . 
Sung-su l.39.9

1 
l l;.>0 .. 4 18~ .. 9 168.2 50.0 17.8 

1 
A V\:),ragr~ 132.7 I 151 .. 7 157 .o 166.8 24.) 15 'I I . • .. i 

; 

.. 
ru:i.g~;:m III ' I I I I 

I i I 
;; 01 ! fa-WO J. H~o.o 15?.2 I 180.0 I 191.4 40 .. 0 31..,. 2 
m1-ry1J I lh0.1 I 146.0 I 179. 5 I 167.9 :;9 .6 21.9 
Htl-(:~:i. I 140.0 151.8 I 185.0 I 165.9 L.,5.0 14.l I 

I 

14.0.1 151.0 183 .6 
i 169.3 I 43. 5 18.:3 J1.V 1.,)f'i;l,g(c: 

I \ l ' I ! I 
' I 

"''"""""''""'"'"-""'n-
, ___ 

-· --""""""""-""1m--otlli1=.111. 

y P1£mned 1:::stima t<-:s ar1:;; from M.AF, AID :.oan Apolication 11 Supt>lementary 11 Ac Rt:;~q1H:st.ed _by 1\!D~ 
pp <32-)L+, while· rcaliz,~~d 0;st:Lrm:i.tr:.:s ar1;; calcu:t':tc:d from t~10 1976 samplE": survey. 
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with the after project ratios developed fI\)m the survey data 
' . " 

to dete~ne ,if the initial planned changes seemed reas~nable. 

This comprarison indicated that the target ratios w:ill most 

likely be exceeded in the northern an<l middle provinces of 

Region I and II and fall short in the southern provinces of 

. Region III. ·In ite5ion I the target ratio was 107. 8 while the 

survey ratio was 114.2 'r 6,4 points higher. In Re5ion II 

the target was 157.0 ~mere as the present ratio is 166.8. 

'In Region III; the hyPothetical target was 183 .6, while the 

survey ratio was 169.J, a difference of 18.J points. It may 

be difficult to reach this latVer tharget level even after the 

two to three year period follewing the completion of the pro-

jects • 

.h.s Table 3 .17 indicates, the rice yields which were thought 

to exist in the pro~ 'Ct areas in 1974 when compar,.:;d ta the 

surv~y yields tended to be slightly high in Region I anu low 

in R.egion II and III. In all regions, the planned yield 

responses tended to be lower than these actually rc:aliz2d. 

'i survey results indicate that rice yields were J.2, 17 .3 

and 21.8 percent high durin& the first year of production 

than those planned in Region I through III respectivel;y. 

- lJJJ. -
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, 
T:BLE 3.17 

J. Comparison Between Rice and Darley Yield Planned and 
Realized ;,ftcr One Year's Production in ll1L-~nd and 

%ater Develcpment Project ,.. re.a, Korea:Y 

Sub-?roject 9?5 Survey Yields .hS a percent 
J.rea and of 1973 Planned Yields 

Region , Rice ! Barley 
Sef'ore .,.fter 9efore ! ,,.fter 

I 
; 

I 
! 

Region I I 
I 

Gae-won - 77.1 10].6 94.7 87.9 
Cheung-ry4ng 113.B 110.6 ! - i -
Yeo-ju 105.9 l',:, 6 I - ! 84.4 VV• 

I Gun-am 92.3 91.8 
.- I 84.8 -

J:verage • 97,,3 103.2 I 94.7 I 85.7 

! ! 
! 

Region II I 
I I I 

Do-bong 93,,7 111.l I 72.4 
l / 9 , 

I I 0 .b 
hn-deok l 100 .. 0 125.1 76.6 t 73.7 
Jang-ha 119.5 119.3 97 .5 

i 
91.7 ~ 

Sung-su lOB.6 113.5 81.1 7' ,... 

I 
' 4.~ 

- --1::verage j_J5.5 117.3 76.9 I 73.8 
I ' 
l 

i 

I 
• 

Region III I l 

Scng-wol 
. 

9?.0 119.1 
. 

78 .. 5 I 75.5 l I Oh-ryu 125.9 120 .. 8 77.2 ! 76.9 I Ha-gi 108.7 125.5 I 76,,6 • 76.S • 
109.5 121.8 77.4 i 76.4 .1-_verage ! I 

i . 

L ' l 

1 

--

I 
I 

I 

I 
I 
f 
i 
' ' 
I 
l 
i 
! 
' 

!./ Planned yields arc takc-n from J{AF, :~ID J.oan ;\.pplic­
ation for E ansion sf IrrL;:ati(m Facilities Project (Republic 
of Korea, December, 1973 , ·pp. 29-30, while the r.calized yields 
are from the 1976 survey. 

- 115 - :;.. -



These substantial increas€:s most likely resu1t"'ri from a much 

more rapid introduction :Jf the higher yieldin,; varieties in 

th€ project areas. Apparently, such variety changes w~re 

not considered in the initial yield estimatus, 

The planned barley yields tended to b..; overestimated in 

all regions both before and after project completion. In 

the northern provinc;;n, the planned estir!la!--es tended to ... bi; 5 

percent overestiina ted before the project arid 14 percent after. 

In the middle and southern provinc~s of Regipn II and Region .. .. 
III, berley yields were overestimated by about 24 percent bttth 

before and after the projects. Errors in th~se estimates 

may have been caused 'by problems \\'hich existed j._n Korea's barley . . 
statistics repnrting syete!Il during t~he. perifl'd. Thesf' probl3n 

have recently bi.::·. reduced by a complete readjustment of the 

statistics. 
. 

The unplanned 31iei!"1 increase. in l"ice mentioned above tended t.) 

over shadow the rather week barley_ responses. Thi:s shm·iS up iii. 

the calculation of the net income streams and the Iaft 1 s~assoc-

iated with each project. These are discussed in Part IV below. 



111-~1~ i\IBT n~ccz~;r: STREt f-~s ~-ND lRRf s 
"~"SOCil.TED i·nTH 'TIU:: s; ;,I'l.E 

The rather substantial increase:s in ric8 yi•dds, discussed 

in Part III, led to increases in the net agricultural income 

generated in each of Uue sampled project. These increases 

and the IRR~ s associated with them are· discussed i.11 this 

section. 

The section opens 'lltlth an examination of the net income 

streams ass•ciated with each.project. This is followed by an 

discussion of the various IRR1 s developed in the study. The 

section closes with an evahuation of the indirect benefit:; 

genBrated by the projects i,,,,"hich were net used in the calcula-

tion of the IRR's. 

Chan =es in Nat _ ... p._ ____ _ 

Agricultural Income 

In each of the sampled project ar~as, a poc;itive increase 

in net agricultural income was evident. Examining all el!ven 

project, this amounted to slig.h.tly more than 547 million Kon 
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per year, ranging from 12.5 million W<>n in the UO-bOng SUb-pr0,ject 

area to 90.9 million won in the Gun-am project area (Table 4~1)1 

This overall increase re3ulted from a rather substpJ1tial incr~ase 

in gross agriculture.l receipts and il\nly modest increases in production 

costs .. From 1974 to 1975, the former increased 77'7 .2 million Wl'n or 

46.0 percent, while the later increased only 230.1 million won or ;[{ .9 

percent. When viewed in terms of the ratio of gross income tc- prodnc-

· tion costs, this rose from 2.05 won in 1974 to 2.34 won in 1975. This 

meant that farmers in the pr0ject ar.eas tenried to receive 14 .. 1 percent 

mere gross income per won invested in production inputs in 1975 than 

,in 1974. 

On a per hectare basis, the investment in land and water develop-

ment tended to generate an increase in net income of 163 thousand \'ion 

per hectare {Table 4 .. 2). The lowest average per hectare increase, 

159 .8 thousand won per hectare, was rBcorded in the>! northern pnwinces 

-.f Region I, while the largest increase 214.2 thous~hi won per hectare, 
... 
was in the southern provinces of Region III. 

T'nese increases when combined with the capital i'1vestment a!la 

yearly nperating and maintenance costs from the basic income streams 

~-'""quired to calculate the IRR' s associated with each projec-t .. Thesa 

are examined below. 
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TABlE 1 •• 1 

I~ct Increase In Agricultural Incomes Resulting Frc."n Land and 1f 
Water Development Investments in 11 Sample Project Areas, Korea, 1976 

r--S-u-b----r--·-W-i-th_o_u_t __ P_r_o_j-6c_t_-·-...-----~-l-i_i~t-n_.-_~_P-_ro--...... --j=e=ct=-==------. ..,...l-r--!e._t-------, 
I Project Gross ; froduc- 1 !>let Gross l-roduc- Net incre-
1 area & inc.one · j tion ~ - income income tion income ase Y 

region - 1 ooet cost r-~---~I....--3-~~-.u..~----1-------f---~~+-------1--~---'-~~~-~ Region "· 1 
Gae-won 44,92a.128,455 16,473 881728 35,757 52,97ll 36,498 I 
Cheung• 
ryong 

149,965 '. 77,937 72,0.28 I 244,840 102,652 -142,188( 67,160 I 
I I I 

59,36? ·'. 23,725 35,6421.1151901 54,266 _ 61,7151 26,o?J I 
J9 ,Mi. :j 20,llJ8 i9,046 I 201,266 9il.,J35 1!)9,931! 90,885 I 

Sub-Total-294,144 ~50,955 l.43,189 650,815 284~0'">. 366,oo;l220,616 I 

RllgiDn II I I ! 

Yeo ... ju 

Oun-am 

Do-bong 55,254' Jl,479 25,1'79 68,712 i 31,052 f 37,66oi 12,48~ i 
I ! I l 

An-dook 141,839 ' 781158 
1 

6) 1681 . 219 ,837 j 95,6891124,1481 60, ISi ! 
Jf;i!lg-ha ia1,023 ·, 90,;;2s · 90,495 I 220,933 j 110.3,925 1125,oost 34,513 ! 

1 I Sung-su : 523,J,,Ol :~.31,223 
1
2921178 l 651,14? 12·70,784 380,363 88,185 

Sub-Total 901,517 431,J!!S 4'71, 5;33 I Jµ¥29 i 'Ol, 450 1657, 179 195, 646 
•· - I u l - I . ! i 

Region III - i i 

Song-wol 50,5541 28,397 .221 1571 72,51$ I Jl,8361 40,"90118,533 

Oh-ruy llO, 441.1 57, 062 53, .3821154, 854 I 66, 290 ! 88, 564! 3 5, 1!!2 

11a-gi 329, 538 jis6,147 · 173,J9ij 1+20,975 I 110, i.83 I 2so.~s1j n ,096 

Sub-Total 490, 536 ,~411 606 ! 2i.s, 930 161.8, 3551268, 614 ! 379, 7 41! 130, 811 

TOTAL l,69Q6ol /s2J ,949 ~66,652 ! 2,467;7991 JP5_i.pn l l,il3;725154? ,073 

11 All monetary est:imates are in tt1ousand 1 11175 ·won, ca.lcul.:!ted using 
st.ad3W prices where appropriate. y A more detailed breakdo'i'•n o-r these increases are found in 
Appendix rv. 
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f!5 

T,. s·LE· ··~ 4 "'l J. . . .. . ,..e; 

Increase in Net i'lgricultural Income Per Hectare of Paddy .Resulting 
from Land and Water Development Investments in 11 Sample Project Areas, 

Korea, 1976!/ 

........ ,, ···--··· "~=····~~~==-~=· " ·-· ''" -·· ··-··· ·---· -- - . '" ·-····--- .... ··y _ .................. . 

~Jith0ut :Project 
--~~p~~ted j T;t{1~ Nl!t~ - _ Net 

"rea 1 Pro,1cict Incor.ie 
(Ha) j IncJ1:1,: Per Hll 

\Ji1.,h Project 

Increase 
Per 
ila 

................. - ... ~.'-'·' __ ,, ....... __ ,. ~--··''-"··-------~~...i..·--·'-· ----·-·'-'• _._i ··""-···~!~-~~~~ ...... 

Region I 
Gae-won 
Cheung-ryong 
Ye<J-ju 
Gun-::un 
Sub-total 

Region II 
Ila-bong 
An-de:lok 
Jang-ha 
('.• .:>ung-su 
Sub-tota1 

Region .!II 
.... J ..:iong-wo. 
Oh-ryu 
Ha-gi. 
Sub-totaJ 

TOT/,L 

97 .5 
')2k 0 
.::. ) • I 

88.2 
68 .2 
481.S 

75.0 
178,4 
231.0 
631.0 

1,115.4 

70.0 
151.? 
'.393. 9 
615.6 

2·, 212 .8 
''""'''".""'"''''''~.., .. ~~ .............. ..,.,.~- t. 

16,473 
72,028 
35,642 
19,046 
14:3' 189 

25,179 
63,681 
90,495 

292.17$ 
471, 53.3 

169 .. 0 
316.0 
404.1 
279.'3 
297. ;'?; 

335.7 
357 .o 
391.S 
463.0 
42:2 .a 

115 • .3 
277.0 
88.2 

'.288.0 
768 .. 5 

75.0 
201.0 
231 .. 0 
631.0 

1,138 ... 0 

52,. 971 
1 1 ) 188 ' 4·~, . I 

'"'6, 12) I 

109. ,931 !· 

351,215 , 

I 
32,660 

124,148 
125,00S 
580,3t·3 
667,179 

459.4 
513,) 
523 .o 
.'381. 7 
457 .. 0 

502.1 
61?.7 
541.2 
602.8 
586 .:~ 

290.4 
197 • .3 
118.0 
102 .• 4 
159.8 

166 .. 4 
260.7 
149 .. 4 
139.8 
163.6 

22,157 I 316.5 70..0 I 40,690 l 5Sl.3 264.S 
5;.,3s3 351 .. 9 iso .. o se,564 . 590.4 23:s.5 

17.3,391 ! 440.2 393 .. 9 ! 25···0,487 ! 635.9 , 195.? 
24a,931 404 .. 4 613 .. 9 i 379,71,..1 ! 61s .. 6 ! 214.2 
866.652 I 391.7 2,s20.l~ ;1,39s,135: 554.7 i 163.o . 

i i I I 
,.~,'· _,,,...,.~\~ll!OI, •. ,.,,,.,, .... ,,""""'~--··""""""----~ "'"""""~-.-......-,,,,..,,,..._,....._~, 

y Jill monetary €stimates ~re in thou.c~1nd 1975 won, c.;:i.lculated using shadow prices 
were appropriate. 

" .. 



IRR• s Associated with the 
Sampled rrojects _ 

The internal rate of return associated wi.t.h total project invest-

ments were calculated for each project area using shadow and domestic 

prices. The results of these calcula~ions are presented in Table 4.3. 

Assuming international prices these rate? tended to vary from 
, - . 

8.56 in tbe Gae-won phl~~ct area to 19.39 in CheWlg-ryong. The low 

rate of return in Gae-won wa.s a direct result of relatively high. 

construction costs. In this area the 'resence of unfavorable soil 

conditions inflated investment costs to J.l million won per hectare.!/ 

In Do-bong project area, invcJtment costs were relatively reasonable 

· averaging l.J million ·won per hectare, the per h~ctare net income 

generated by the p:rojeet was the lowest racorded amongest the elever. 

projects. In Oh-ryu project area, relative high investment costs of 

1. 7 million won per hectare resulted in a rather modest IRR of 10.69. 

bn ·examination of the IRR1 s ·irlth respect to the type of w.ajor 
. 

facility constructed, did not provide a clear ~ndication of the pro~ 

ductivity of reservoir facilities over pumping stations or vice versa. 

On a regional basis, p'rojects in the sourthem ·provinces of Bagi.on III 
I' • 

did seem to be slightly less productive than those in the other two 

-JJ The pr{;~ence of l!lrge arJOunts of sand and gravel in the 
area hampered the constnu~tion of the reservoir and required that 
irrigation canals be lines in s~m,e areas and ~h?_t reclaim.:d ?Jld 
consolidated paddy soils be stfen,g1~.hened with clay. 

. . 
- lal-
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Region 

TABLE 4 .. 3 

The IRR' s J1ssociated with Land and Water Development 
Investments In 11 Sample. 

1 
~ro ject Area, Korea, 

19761' 

!nv<:.!stment I Inve::;tment 
,_~,-~·- --··- ··· -·· 1 · ·1 r · --->rn .. ·•· _T __ _ 

R~gion I 
Gae-won 
Cheu.ng-r;yong 
Y~o-ju 
Oun-am 

Reaion II 
Do-bong 
tm-deok 
1l .:::1ng-ha 
Sung-su 

R<!::girm I 
Song-wol 
Oh-ry1.l. 
Ha.-

8.56 
19.39 
12.86 
19.04 

9 • 
.64 

13 .55 
18.42 

lJ .. 
10. 

.59 
I 

25.56 
J9.91 
13.33 
50.00 + 

13.,97 
42.05 
23.12 
31.42 

. 18 .. 
.63 

l~O. 

... .,_~_,,., __ .. , _____ ~----1--~--··~-·---i---

estimate!:1 are taken from MAF, AID Loan Application usupplE(litentaryn As 
(Siooul, Tho Government. of the Republ1c ot Korea, December, 19'/3), pp •·52 -)3 • 

.;ire f:rom the sn:rvey .. 
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PAR'I V 

of 

ccnclusions are pres0nted 

input.s, cropning JJ'3tterns 

SC ;)f;. rr:: l 

1. su'b-projects, calculated 

and dcn~estic prices where appropri-

to bt: calculated in the prepro-

In gcncr;-:l, this was 

a r:luch bigh~:::r ra of the yieldL'1g rice 

tht Bcrlier evaluation. These 

' 
P. In f~itu:re 

r:r'Jduction 

thE: cnmplatitm 

ether hand, did t~nd 

to of pro-

-. - . 
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.I • 

jccts. 

in futur0 proj'°ct ~rr:co.s is to be 

If th.; doubl,::; crnpping ratio 

6. Follc·,:1ing the c0r.·1pletion of the i::I';'.).jects fanr,ers tended to 

e1q:.;~_oy poweY. !:l.E C'.r,inti·:;.: and d:e.::licaJ. fertilizer and tQ use 

Dem.and 

resr:cnses for this inp:J.Ls n".:::ec t,c: '::::e :}etf~:rmirH:d in thi;; initial 

' Y'!f)r~ is requir,:od 
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which limit the adi:ption of new high yi~lding v1rietics in project 

areas. It would seer.1 appropr"'iat.e thf,t these questions could be 

addressed in the analysis of the follow up survey in 1978. 
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in it:.; gra.:ln self-suf fictency situation.. As Chart 1 :indicates, 

ri'f;·B p:rod1H::tion tend:ed t(J) fluctuate on or .around the :self­

sufficif;;ra<:y level thr>o:ughout the period..,}' .. 

Chart l 

T.10!.IJ.ESTlC SUPPL"! AS A PERCBl~'T OF 'I'OTAL SU~fl:i 
!F'GR 5ElE'CThD COMMODITIES Il~ J AP/di, 1900-71 

Year 

- 16S -

Aggr1ega.te value 
of food 



~"'or example, tht: domestic supply of wheat as a percent oC total 

supply declined rr./)m 39 to 9 })el"<:ent.. Soybeans dropped frOll!'4 28 
~ 

to 4 percent and feed grains (til'Dstly corn and sorgtu.Lm) calculated 

ln tot~.i digestible nutrients declined fran 67 percent in 1960 t? 

JJ pe:r<:ent in 1970~ 

fhe inability 'Of Japan to mair¢t·ain graln prcducticn a.t levels 

increase in imports of grains other t.,._.an ricie. In 1960, 90 percent 

;of the aggregate value at current mn:rket prices of all !cod supplied 

in Japan was derived from domestic production and only 10 perca.1t 

from imports. By 1971 the snare of domestic production had declined 

to 712 percent with the share: or imports incr.easing to 28 percent. 

During 1915, it was estimated that. f cod imports constituted 50 

percent of the nation• s food s'Upply in temb of food value .. 

The relatively stable position of rice during t.he peric-d cM 

ibe traced to two factors; a decline ir. per capita consumption 

generated by increasing conSUJ'lti:r prices and ,per capita inccar.es 

and the movement away frmi a !i.ultiple cropping to a single crop-

ping pattern on many Japanese f':irms. The effect of price and inccna 

which resulted from chang-as in resource allocation at the faro le;~E;J 

are dealt with in a latter s~cticn. 
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During the tan year period, J ap:anese per capita GHP valued in 

constant i9·70 dollars almost quadru1»led, i.ncr-easing fr~ $524 in. < 

1960 to $1,908 in 1970. 'This rapid increase in i.ncome led to 

shifts in individual consumption tr-tmds characterized by a 

decline in par, capita rice consumption and general increases 

in the ocmswnption or fruits, meats anri fats and oils. 

1958 ft .1'6 (l 

Year 

'70 '72 

This decline in per capita ric·e consUe'!lption when cc~bined with 

a drop in wheat self-sufficiency (Ch.art 1) would indic=ite t-he 

replacem.ent of rice by wheat in the Japanese dir::t. ,,;.1so, the 

- 1''70 -



shortrs.ge of domesticlllly produced feed grains implied in Ulis latter 

true this would provide· an explanation ior the relatively t;1od~st 

rate of growth in per capita meat consW!lptlon. Consumption of this 

COD'lmodity ros1 from 14. 5 kilograms per person in 1958 to 15 .. J, kilograms 

The downward trend in per capita rice consmlption generated by 

increasing income tended t•o be strengthened b:·'" increases in the 

government selling price of rice during the pr,riod* In Japan all 

rice produced £lows through government controlled marketing channels. 

As Chart 3 indicates, prior 1to 1961 the consumer price for rice 

valued in constant 1910 US dollars remained rather stable, ranging 

from $218 per M/T in 1957 to :$225 par M/T in l96Z.. Between 1962 and 

1972 however, the price increa2ed 61 percent reaching .$363 by the 

end of the p~riod. 

The rapid rise in selling pri.ce however, did not keep pace with 

the official purchjJ,sc pri:ce. Prici1r tl' 1961 the J :!pE.nese govern-nent 

maintained a pricing structure so that t.he purchase pri~e plus 

marketing margin, presumably to cc,ver storage and haniJ.ing costs 

equaled the selling price. Starting in 1962 a sabsidized rice 

purchase program wes initiated. During the ten year p~n·iod cc:::r::en..:-

gre~tier than government selling prices. 
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This price policy, which tt'dnsfe:rred income to ·rice farmers, 

did have a beneficial effect on rice production. As Chart 1 

indicates, domestic sufPply rose from 98 percent in 1962, reached 

a peak of 112 percent in 1968, and de 1clined to 107 percent i11 

1970. 

However, this relatively favorable rice price situation, 

when combirl!6d with an increase in off·-farm employment opportuni-

ties,· also led to some major shifts in farm structure. Thes<G _ 

changes are examined below. 
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Changes in J ap:ancse Fann Structure 

The rapid increase in thG purchase price mentioned abov~ helped 

to generate increases in fan£1 household incomei., Overall rann house-

hold income, m'?asured in constant 1970 US dollars grew 300 percent 

from Jl, 291 in 1960 to j,J, 610. in 1970 (Table 1).. During the pe1•icd 
« 

the proportion of this in~ome generated from tarm sources declined. 

Farm source income roee sligptly less than 200 percent, from $710 

in 1960 to $1, 412 in_ 1970.. ;~I'hc relative impcrt-ance of this rise 

was overshadowed by a five-fold increase in off-farm income, from 

$581 in 1960 to $2, 459 in 1970., By 1970, approximately 64 percent 

or all farm household income was generated from non.farm sources., 

The grcwth in nonfann income sources in light of a rising rice 

price led to two major· changes in the structure of Japanese fanns. 

First, there was a distinct tcnd1ency for farmers while retaining 

the sam.e production area to switch from full-ti.me to part-time 

farming.. In 1965, the aver.age area cultivated by farm households 

was l.OJ ha. While this area remainPd rather stable, rising to 

1 .. 06 ha by 1970, the percent of .farm households engaged in full­

t.ime f'.arm.ing declined frcm 34.3 percent in 1960 to 14. 4 percent in . 

19?2 {Chart 4).. On the other hand, part-time farm operations i11-

creased from 65.7 percent in 19.60 to 85.6 percent in 1972. "T:n this 

·~ ) 
latter category part-time f:.irmers engaged mainly in farning l Iype I 

·- 1"3 ..:. 



'TABlE 1 

" 
Annual Farm and Off-farm Incom-e 

Per Fnrm Household in Selected Years !:'::/ 

I Sh:lre of l Total Fann Fann Off-fa:nn I Off-farm ! 
Year H~usehold Income Income Incomt: lnCO'"n( '°'~) ' ' • .1ic, ~ ~ 

1960 l,291 710 581 45 .. 0 

1965 2,351 1,128 1 222 52.0 
f . 

- ·' 
1970 J,870 1,412 2,459 I 6J,,5 ! 

r 
--------.. 

· ~ Deflated from current yen usi.ng the Japanese wholesale 
price index {1970 = 100) and con•1ertE:d to 1970 US dollars using 
the 1970 exchange rate $1 = 360 t .. • 

first tended to rise from 33 .. 7 percent of all farm households in 
. . 

1960 to 36 .. 7 in 1965. By 1972 they had declined, cG.mprising only 

27 .1 percent of all farm households l:J. The rnunber of farm households 

engaged in part-time farming but with a major portion of their income 

coming from off-f.arm employment {T,ype II) showed a steady tendency 

to increase.. In 1960 these households constituted 32.0 percent of' 

all farm households. By 1972 they had increased to 58.;j percent cf 

all falll! households. 

Y Part-time farm households ar~: #divided by Japanese st'3.tis­
ticians into two categories: Type I, households in which ~arm 
income exceeds off farm earnings; Type II, households in ~...-:hich / 
the reverse is true. 
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~ Part-time fanners - T.YJJe I are farmers who ~arn more than 
50 percent of their income frort. farming while Type II farmers e3rn 
less than 50 percent. 

Associated with the shift from full to part-time farming, a 

second and possibJ-y mca~eiimport;ant trend with respe~t t~ gr."!.in pro<ln.;;--

tion also occurred. As the portential for nonfann employment in-

creased, labor which was noraallf used in farm production shifted 

to nonagricultural employment in the industrial service sectvrs. 



surrounding agricu.1 ture .... 

among all the ractlors of production, br.ing rapid exodus 

er labor 

!oti believed that the only reason tlha.t this shi£t didn1 t a.mount. to 

a complete exodus was the presence of an imperfect ... labor narkiat u.1hich 

provided only unstable,, low wage opp·1,rtunities for unskilled farm 

labor. W.. "ibis shift was substan.tial enouf]J1 to lead Minami to the 

conclusion that duiritlg the 

from a phase or Lewis~type ilunlfmited supplies of labor11 in the 

traditional (primarily agricultitn"1lll) sector of the economy to a phase 

of nm limited :supplies ~02( 

JI Minoru Fukuda, !ID Economic C'cnd:i tions for Fam J11ecn~1mLZ.Oltaon 
in Economic A,· ·roaches to Ja nese Agriculture.- ed .. by Masanobu 
Kuwahara Tokyo: Fuji Publishing Cio. ·' Ltd. 1969), p. 34 .. 

!J/ ~Taira Yori, an characteristics of th·.! Family Farm in Japan,~ 
in Economic Approaches, op. cit,., p. 99 .. 

)./ Ryoshin MinaHd, uThe Turning Point in Economic Dev,;,_ opment: 
Japan' s E:xperience. !!' Economic Research Series Mo.. ll~ {Tokyo: The 
Institute for Economi·c Research, Hitot:subashi University, 19?3), 
p .. 172 .. 
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employed in agri.culture also increFJ.sed from 18 .. 0 perc.ant in 1Q60 to 

JJ.l percent iri 1970.. ln adlditi.on, women especially in the older age 

intensive tech.nolc,gy to a mor,c capital-intensive, r:achine using tech-

enhanced. profitability due to tbs: price suppvrt structure, OLajor 

maehinecy de•..relopm.ent and intr.o.duction "occurred in the area of rice 

All equipment was developed for :srrall holdings and wav in high 

demand in the labor :scarce agric\llltural sector,, As Chart. 6 indi.-

cates, power tillers increased 470 percent while the nur::.b.er of power 

sprayers r·ree 500 percent. The nurr:her of rice combin0s which i:.·rere 

first introduced in 1970, grre'h1 in a two year period to O\,"'er 100,000 
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Chart .5 

SELECiED AGE GROOPS·AS A PERCEHTAGS 
OF. nm roTAL AGRIWLWRAL WIOR FatCZ, 1960-70 

Percent 

140-59 years 

JO 

20 

10 16-19 yeara 

1960 196.,5 1970 

Year 

" . 

units.. While the number of rice planters is not known, it is known 

that 32 percent of the paddy field area was planted in this way by 

!ii 1973 .• 

Given rather stable fa:r;m size, tllle movemr.ent t~ard a more mech..-

anized type of agriculture ·away frOlllil the tr.a.di tional lab.or intensive 

§/ Dr. Motosuke Kaibara, u The Gbanging Structure of Ag;. ..11,.culture 
in Japan: Effects on Rice Farming, »d (Madison: The Lam Tenure Center, 
University of Wisconsin, 1976}, p. 19. 
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nued to decline. Wheat pr.oduction !ell !ram 3.S mill.ion ton:a in 1~61 
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'f'.able 2 

DOMES'i!C SUPPL'! AS IA Fi1RCi~ll'!AGB OF 
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