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, Summary éi the restarrageeb ,
Econcmic Evaluation of Selected: Saagl nﬁﬂ
Vicdiurn Seale Lond and Viater Develeggent
}ro%ccts Fuaded by UailD in Kcrea, 225

Thé'@béettivésrdf'ihis'atuﬁy vere to mééﬁuré'the chaﬁggsi' :

'l'Whlch have occurred fallawlng the cmmpletion of 11 of 66 am311;
and medzum land and water dcvclopnent prnjects funded by the

rrﬁnited Statea ugtncJ for Intematlona1 Bevelcpmgnt 1n 197L

','and to compari the Intrrnal Rates of Return (Iﬂﬁ's) asseciatedrf;j'

,W1th these changes with these calculated,prfar to progect 1m~'j'

plementatlon, ?ﬁleven projcctS'wﬁre selected frcm 16 pro;ects '

S wh1ch were com;leted in l??ka In ull 220 farm householas here

randomly selected and interv1ewed to "scsrtain wh%t changes

'had cccurrcd in agricul turﬂl productaon due te the progects.g S

In général 'ﬂll of thé@prdjects vere designed to increaséi

and/ar improve pdduy 1yreaae Thu sample progects rbsulted 1n,¢w;i"

: pfr hausuholu 1rcxeqau in paday area of @7 hcctgras and an

'1mprovement in the ratio @1 iully 1?rléated ta total pauiyr'i'f" S

,7of:56 ﬁ paimis; These changes led to shifts in croplng
o patterns, productlon 1ﬁpum: and v1&lds.,rﬁ SumﬁuPVVG‘ the

f,nverall chfnﬁys W ich O"CL“?Ed in the samplcd wr as is as

L -2~




Tollows:

1.

The double cropping ratic increascd from

18,5 percent.,

The sren devoted to the produztion of new high

incressed fl

yielding varieties
the nre’ devoted to native rire production declined
ovnl demand for labor enmployed in the cultivation
percent for Tongil ond 3,7 per-
cent for native varieties while lapor inputs used in

barley proauction declined 1.1 percent. Increcses
in labor used in Tongil cultivation resulted from
2 substeneial increase in labor reguired for harvest-
ing and transportation activities,
The transplanting d=te
to 15 days duc to the more wide spreéd cultivation
of the new high yielding warieties,

<~

The guantity of chemical rertilizer used per 10 Are

and the number of times agricultural chemicals were
applied pe reased on the sample farms 16.4

percsont ond

- 22 -



6. Furc yield incressos s with the projects .

tended to be nlg

barley §.9 percent. uWhite potato yields also in-

ereased 11,7,

The 2pove chinges in the preduction buse and the agri-
cultural 1npuL structurc in the sample areas while favorable,
may percipient future problems. The movement of the rice
cropping season forward, which resulted from the introduction
of vinyl seed beds recommended for Tongil rice production,
should increase the time available for barley preparation ard

planting at the close of the rice season, However increases

in rice yields wnich necessitate an increase in labor inputs
during the rice harvest pericd, m2y nullify any advantages to
double cropping which ozcur due to earlier harvesting. The
study did indicate that imprevement in drainage decreased the
labor reguired in preparing paddy for the winter barley crop.,

If labor constraints do devilop during this rice harvesting-

Jlanting pericd improved drainage may ce & metheod of

o]
ie)
o
-
el

-.23 -



lessening the constraint,

The increased use of chemical fertilizers, preduction .
chemicals and machinery, 311 indicate the need for increases
in the sup%lies of these inputs at tinmss when they ére required,
In addition, an increase in the flow of information is needed
to inform farmers how to use the inputs. With respect to the
new rice varieties, the study did suggest that in areas where
thcse warieties have been extensively grown in the past such
information flows tend to exist between"farmers. In other
areas where the new varieties have not beeﬁ extensively
'cultivated, the lack of information and production inputs
may be ﬁonstraining'the adoption of the new varieties.
This was especially irue in tﬁe northern provinces-of ths

country.

As indicated, the projects effected rice yields signifi-
cantly. Of particular importance to future efforts to .
diversify‘crep prodﬁction is the yield response associzted
with white potateoes. Yields, cven when adjusted to account
for natural i%creases experienced in the sample areas rose

7.1 percent. With barley production reaching self-sufficiency

- 2 -



ana®

this crop would scem to pe a2visble supstitute for winter

barley. &

Comparing the yicld responses estimated in the study with
those appearing in the initlzl planning documents indicat.w
that barley yieidg were 23,6 pereent lower while ric. yiclds
were 21.8 percent higher thun those planned in the suspled
aresa, The cxcellent yicld respenses 2ssociated with rice
production morec than compensated for sluggish increases in
barley, For cxample, :ssuring that the 1975 yields were to
remain constant during thc planned llfL of the projects, the

IRR' s dssociated with

1975 interniticnal prices) ranged from 2,564 to 19,397

construction costs incurred pricr to the prevision of AID loan

4

funds were cxcluded from the ealeulntions, the IRR's rose;

x ™ rary = ot am wen
ranging from 13.33 <o 50.0C 1lus percent.
In tne initiz2l plinning docurments, project evaluztion was

. thesce cvzlustions

carricd cut using 1973 domestic prices,

were updated using 1975 domcstic prices and compared with those

JRR' s had been undersiinatea in 9 of the 11 project areas,

- 25 -



In the remaining 2 arcas the rates were slightly i&wef than
initially planned due to wnferseen construction ﬁ?eblaﬁs.

In cach of the areas, however, the new rates were well above
the acceptable level. In all 11 projects the new rates ranged
from 13.21 to 29,48 percent. Again when only AID investment
funds were considercd, 10 out of the 11 project arcas exhibited
IRi's greater than those previcusly caleulated, In this latter

cace, rates ranged from 1£.06 over 50.00 percent.

In summary, even though the study did indicate that there
may be some problems with input supply in the future, the
internal rate of return associated with the sampled arsas are

likely to be higher than originally planned.
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Backpround

In kay, 1974 USAID granted AID Lozn ho. 489-T-090 to the

Republic of Kerea 1o hels finance the complction of o6 lard and

r dev

&

lopment projects throughout the country. These 66
projects are small and medium sezle projeets designed to bene

52,288 hectarcs of land,

Under the terms of the lcan, the Miniétr’ of Agriculture
and Fisherics (MAF) agreed to conduct a series of studies to
eyaluate the cffeers of the projcecets before and aftdr the
complevion of the improvements., The purpose of these stuéie§

waAs to detoernine the actual cifects of the projects and to

d

M

compare thuse realized efficts with those thzt were plinn

in the initizl projzet evaluation. It is z2nticipated that
the study rcsults will zssist planners in developing more

accurate estimates of the cffects of similar projects in the

future.

- 27 -



Three types of studies were planned, The first, conducted in
1975 was designed to collect base line data before the projects
began, The sceond, an interim study, was to examine c¢ffects of
the pro’rets one year after their completion, The third, 2
follow-up study based on the first was to be conducted 2 or
3 years after the projects were completed. This report

presents the “indings of the secornd or interin stady,
g

Cbjectives of the Analysis

The cconomic a%aiysis of any public investment project
provides project analysts with 3 msthod of mea@suring the
economic benefits generated by the project. This is turn
provides policy makers with a portion of ths information they
need to seclect those projects which maximize benefits per
unit of investment. For example, the economic evaluation of

projects:

{1) Frevents the selection of low profit bearing projects
beforehand, thus aveiding the waste of scarcc investment

furds on less profitable projects;

(2) Provides = measure of project elffects, which car he used



to svloet the impleamentation order within 2 number of

projects given availsble funds;

*

(3) Serves as & useful instrument to assist public agencies

in allocating investment funds, in detemining investment

-

priorities and in inoucing foreign lozns;

{4) ‘trovides the basic guidelines and supporting cvidence

1cr mzking and sctting pertinent changes in the level

Fa

of public utility charges; and

{5) Provides information which allows planners to isolate

unprofitable projects which may, after modification,

be converted to profitable projects in the future,

Frior to the implementstion of the 66 land and water

development projects an cconemic feasibility study was con-

i/

ducted.,

feasipility study vrovided planners with informa-

tion and supporting materizl they needed to select the

1/ MAF & ADC, AID Icon Application for Expansion of Irriga-
tion Facilities syroject ond ALD lozn Applicztion "Supplementary
a5 Reguested by AID, (5 i;hﬁz ihe dinistry of Agriculture ond
Fisheries and the Agricultural Development Jcrpor:tion, Dee,

1973)



sub-project areas to be included for improvement. However,
since the initiction of the projects, there has been little
information as to the effects of the investments on farm in-

comes and expenses.

The econcmic analysis contained in this report measures
the changesVWhich have occurred in selected project areas after
completion of.thevprcjects and compares the IRR's associated
with these changes to those calculated prior to project imple-
mentation., It is hoped that the information found in this
report will assist planners in formulating plans for similar
projects in the future and increase the credibility of economic

analysis as 2 planning tool,

Frogress of the Evaluation

Two complementary but distinct typcs of sﬁudies are being
cenducted in the proccss of the evalhation. The first, in-
cluded 2 base line survey conducted by Dr. richard D. Duvick
in 1975 and a<f§ilow yp survey to be conducted during the

Fall of 1978.

- 30 -



The purpose of this first survey was to determine the

ecenomic and physical conditions which existed on selected

farms before project implementaticon. The items
utilization raves, labor inputs and a var

factors associated with farm preduction,

This initial base line survey choss 38 sub-
from the original 46 as a sample frams. These were
by size, type of facility znd location and 2 rendom

16 projects selccted,
conducted with 5 farmers in esch of &0 vil

300 interviews.

At prescnt, an anzlysis of the survey results

conducted and 2 summary will be available ¢irly in

interim report wzs published in April, 1975 2nd is
- 7
a e é/ [argk P - = *
available . This rgport presented 2 1ist of the
areas surveyed, ©3% mdtv' of cultivoted arsa per -

hold, yields by crop, cropping pzt

irrigated raddy per samplc houschol.d.
Ziﬂiich_rd D, Juvick, "Interim Report «f Economi
ticn of 5 Sm2ll and Medium Scale Irrigation Froject

¢
"KATP Working raper Ho. 15 (scoul: Korean 4y

rroject, ¥ichigan Stnts dniversit:y and the ainist
cultures 2nd Fishcrizcs, April, 1974).
-;’1_

surveyed land

ages for

erns and the area

"3
. ,.a.
0
=
H -
§ &

iety of cther physical

rojcct ireas

stratified

sazmple of

I these project areas, interviews were

a2 total of

are being
1977. an

presently

16 project

arm house-

of

A —~
n SCcond survey which

¢ Bvalus-

s in Korea,
z1 PFlamming

r of Agri-



will re-examinc the same projects and households is planned for

the Fall of 1978.

A sccond type of swrvey, conducted in 1576, has also Been
carried out by the Agricultural Development Corporation (ADC).
Dr, Martin E. Hanratty,  the Frogram and Froject Evaluation
Analyst, Korean Agricultural Flamnning Project, assisted the
ADC staff in the development of this survey and the subsequent
anzlysis. Additional aﬁ#ice was provided by Dr. Moon, Pal Yong,
Professor of Economics, Keun Guk University amd Mr. Ryu, Byung

Seo, Frofessor of Economics, Chung Buk University.

This sccond survey, the results of which are presented
in this report, examined the agricultural production conditions
on-farms in project areas excluded from the 1975 base line
survey because construction had already been completed at the
" time when that survey was conducted. The results of this
survey and the resulting economic 2nalysis are presented'in

the remaining portion of the report.

Cutline of the Report

For purpose of clarity the following report has bzen

- 32 -



subdevided into four scctions, The first, Part II explains

the metholology used in the study. Part III presents an evalu-
atien of the physical and menetary cffects of projcct invest-
ments, while Part IV cxamines the Internil Rates of Return (IRi)
associated with cach project. The study concludes with a list

of conclusicns drawn from the analysis,



THE FITHCDS U
THE EFFECTS CF
OEVELCEHEN

U!l

ED T0 LVﬁlUﬁT”
TAFD AND VATER
CINVRSTHENTS

r—n} 1)

The Jicwpoint of Zecencmic Analysis

The evalustion cf projects moy be performud,from tvo
different but consistant vantage points; the nétian&l and the
private‘economy. In =ach ty,¢ of cvaluttion slightly different
information is rc¢quired and 2 sli,htly different type of analysis

performed,

Theoritically, in evaluiting projccts from the point of
vicw of the nation2i eccnomy the Znzlyst attempts tc quantify
and measure the impact that preject "investment will have on
nationally defined development gZozls, Traditional, analysts
have limited their activities to measuring changes which accure
in the level of goods and services consumed in the country.

been expanded to

0
0
(20
o]
ua
(]
o
Q
o
N1
G
T
ok
)
<
o}
o g
{2
0

In recent ycars, this
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onal zand por capita income, th

undercmployment 2nd the alleviation of balancs—of-payments
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yroblems.  Under this multiple objective formate the tetal
effeet of project investments bocomes the weighted sum of the
value of the e¢ffccts of investments on ozch of the defined

objectives,

L

While theore

(’;

cticnlly appeaiing  this methed of evaluation
has encouniered a nurber of pricticzl problems. In both deve-
loping and developed countrics, policies makes hive been

‘reluctant to articulate and zppropriate set of weights neces—
sary to aggrcb:tc project effects, In addition the reliance
of the method on mere sorhisticnted datz nas precluded or
limited to usc in @ number of develeping countries. 1In th

countries, where appropriate dzta is not available at the present

‘4\

to retain their emphysis on

W
ﬂn

time, analysis hove been fores
evaluating projects with respect tc the single nuEIOQul agere-

gate consumplicon objective,
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vastments 25 2n indicaior of changes in 2ggreczte consump ElGﬁ.
Only new income which is generzated is considered. ltems such

as taxes, government subsidies and interest are excluded from



the analysis since they constitute inter-sactoral bor inter-

personal transfers of income not new income,

Such 2n approach may or may not mske use of prevailing

market prices, 1f the analyst feels that the prices of inputs

&y

or ocutputs generated by or used in the project are not repre-
sentative of the valuec of the items to the cconemy, because of

natural or institutional market imperfections, he may develop

2

and use shidow prices in place of real market prices,

In analyzing projects from the -point of view of the
private cconomy, the financizl incomes generated by projsct

investments that would accrue to the target groups asscciated

iy

with 2 project are the point of interest. In this type o
evaluation, the analyst attempts to estimate what individusals
will gzin or luose financially as a result of project invest-
ments. Unlike the fommer analysis, the analyst must consider
211 income that flows into and out of individwal househclds
or firms. As such, transfer payments, subsidies, the dis-
tribution of costs and venefits, the solvency of 1iaEili§ies
and the sources and cost of financing the project 211 need

to be considered,

- 36 -



Financial nalysis slthough 2 useful tool in dcecessing

the effcets of projocets on individuzl or group incomes, does
not provide the basic information required to caleulat. the
overall worth of & preject to the nation 2s a whole, This

limitation when combinsd with the cconomic significance of

la}

ricc production in the lLorean econcmy, led to the usc of

economic rathcr than Tinsncial analysis technioues in the study.

The Effect of Investments in

. Iand & water Development

The effects of invostments in loand and water development

are generally brcken down inte two categories; direct or

é
]
m
=
W
oy
e
0
o+
&

primary cffects and indirect or sccondary The former

are dircetly linkcd to the project investment and arc rela-

generate direet increas.s in net famm income in 2 variety of

ways, ouch projucts;

- 37 -



1, Increase ihe area used for paddy rice precduction via
land reclamation,

2, Improve rice yields by supplying more water under
more controlled conditions.

3. Improve the potential for double cropping via the
improvement of drainage facilities, and,

4. Decrcase production costs per unit of ocutput by
increasing plot sizse, making the land easier to

cultivate and increasing cropping intensity.

Considering only tﬁe direct effect of land and water
development projééts on ﬁer hectare rice yields, these tend
to increase for twg reasons. The projects increase the supply
of water per hectarc of paddy eliminating periocds of low supply
which adverly effect yeilds. Also, the improvemsnt of irriga-
tion structures allow farmers to control the level of supply
much more efficiently. This in turn allcws them to shift
production from traditional rice wvarieties to the newer high

yielding varieties such as Tongil and Yushin.

The secondary or indirect effects generated by such

projects are more difficult to articulate and msasurc.

- 33 -



The zffecet of such itom

resulting from better dicts znd nproved living conditions

while most likely preseni carnot 2t this time be measurcd

While this study rcecognizes the presences of both sceondary
benefits nnd cests, mefouremert preblems have preclude their
inclusion in the caleulation of the nct income stresns associat-
#d " with the projocets., aAs such, the net benefits flowing from

]

irvestnonts in land and water development only include the

direct benelits and costs.

The Survey ssthod

As irndicoted, the sample frame for the survey consisted
of 21 AID assisted projects which were completed in 1974,
Cf thesc 11 were sclected for inclusicn in this survey,
Their sclection wos done in such 2 way to insure that the
project were cvenly distributed with respect to size, type
of facility and locaticn, The distributicr of the sample
project areas by rogion and type is persented in Table 2.1,

while their location is presented in Figure 2.1,

f
L
-

I



The Number, Type and location of PFroject Area
Selected for The Interim Survey, 1976

TABIE 2,1

Region Y

Réscrvoir | rkumping Station | | ”i’§§al
I 2 2 b
1 2 2 ¢
111 2 1 3
Total 6 5 n

_}_j Region I: Gyeong-gi province and Gang-won province

Region II;

Chung-nam & Chung-buk province, Jeon-buk and
Gycong-buk province

Region IIT; J eon-nam and Gyecong-nam province




Aty

Figure 2.1 The location of Sub-Project Arcas Selected
for Inclusion In the Interim Survey, 1976,
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In addition to the informition requested from cach farm
houschold, certain dats was collected from the sample vallages,
This included; the nusber of farm households in the village
by sizc ol cultivated area, the village's land use and cropping
patrerns, cstimates of the village's libor supply and demand
by month, the type of farm machinery used in the village and

average yicids achieved by crop variety and year,

Responses were requested for beth 1974 and 1975,

The Evalunticn of Prgject
Benefits and Costs

Basic Benefit Cost Formmlation »
Used in the anzlysis

The basiec measure of project effectiv&nes; used in the
analysis was the internal rate of rceturn associated with
investments in each of the project areas. The development
of LP&;s rates of returt relied on information gencrated in
the above survey and on data provided by tho linistry of
agriculture and Fishecries describing projcet investment levels

and maintenance costs, The basic formulation used in develop-

ing these neasures of projecct cifectiveness was as follows:

R
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Internal rate of = That discount
return rate such that

¢ Fresent worth of net) {} resent worth of
{ direct ¢ grlcultural = | investment plus oper- |
Lbenﬁflts 7 \ating and maintenance

costs

The year in which the avove benefit 2nd cost streams began

-

tended to vary by project frem 1970 to 1974, During the initial

years of the pericd, investments which were from domestic sources

were relatively small and never enough to complete the necessary
improvements., The loan funds, provided by USAID in 1974, were
uscd to complete the planned improvements and corstituted the

final installment in these investment strcams,

In calculating the internal rates of return for the pro-
ject areas, certain assumptions concerning the benefit-cost
streams were made, For example it was assumed that in reaées
in agricultural production which resulted from project invest-
ments prior to 1974 were negligible. Whatever bensfits did
result were assumed to he offset by discruptions in the pro-

duction process which .occurred during construction and addi-

o

tional operating and maintenance costs expended to malntair

- -



the new facilities, .4g such investment streams werée measured

for each year during the projucts life, starting in 1975,

v o

All bencfits and costs occurring during the life of the projects
Werc bxprbgé‘d in 1975 won and discounted back to the first
year in which ca?itél investments occurred. In keeping with
government rcgulations, it was assumed that the cconomic life
of projects developed zround reservoirs was 80 years wnile

those projccts éeveloﬁed in conjunction with pumping stations

1/

had an cconomic life of 40 years.

»

At the close of the coonomic life of specific projects
there rema2ins 2 salvige v2lue which should be included in the
calculation of project benefits. In th% case of reservoir
projects, this valus wus assumed to be 35 percent of gross
project investment costs, In 2reas where pusmping stations

were constructed, 2 stlvige value of 25 percent was assumed,

In land rceclamaticn 2reas, where the

o

t“)

onciic life is extre-

8

= 1975 value of the land involved

o
©
b=ty
o g
th

mely long, 75 percen

of the 1life of the project

(‘h

was assumed to remiin 2t the clese

_/ Coverrmont rezalntions guverining the methods used by
Farmlani Inproviment sssociztions {FL1:) specify the cconomic
life of any given facility. . listing of these by facility
is presented in appendix, IV,



caleulated using the above assumptions, was added to the project

benefits in the final year of the project.

The Computation of Direct
Project Net Berefits

In strictly physical terms, the gross benefits associated
with the projects were assumed to equal the increases in’yiebis
in crops grown 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 net production costs, reprzsent 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 explained in following sections.,

NB = NVAPW - NVAP Wo
NVAP = GUAP - TC
n
i=1
GVAF; = P, (Y = Hy)
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n
¢ = &y ™ 9~ T
Where:
" NB = HNet benefits
NVAF = et value of agricultural production
W = ¥ith the project
W, = -Without the project
GVAF = Gross value of agricultural precduction
TC = Total cbsts of production
GVAP; = UGross value of crop 1
Pi = Price of crop i
Yi = Yield of crop i
(Hy = Hectares cultivated in crop i
TC = Total ccst of producing crop i
TPi = Transfer payments

Calculation of Agricultural
Froduction #ith and Without
the Frojects
Increases in crop yield formed the basic for estimating

the bencfits associated with the project., In each project

area, estimates of physical crop production were developed
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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 from information 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 will be ex-
perienced by farmers in the future. There are a number of
reasons for this, For example, in all of the sample areas
construction activities were not limited to improvements in
the irrigation system. In some, land reclamation activities
were gndertaken to convert upland.and forest areas to paddy-
production. In other, land consolidation activities which
combine small dispersed paddy plots into larger oncs were
carried out. Both activities normally have a short-term
detrimental effect on soil fertility and textures. Under
nonmai 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



production year after completion of the projects. Also, in-~
creases in average rice yields, which are heavily effected by
the adoption of the new iigher yielding varieties, are not
likely to reach their maximwn following the completion of an
imﬁrcved irrigation system. Farmers generally toend to be
slow in adopting these newer varieties due to informational
and input constraints. 4s such, it take 2 to 3 years for
paddy which can support the production of these varieties,

to be actually cultivated for that purpose,

As a consequence of the above, the production estimates
used in the evaluation, which are vased on preduction responses
which resulteds after only one year of production, will tend
to underestimate the long term proauction effects associated“
with the projects. To the extend that this is true the net

benefits accruing to the Project are underestimated,

In accessing the offect of the project on agricultural
production, it was nccessary to net out yield effects generated

by factors which would have been present even if project im~

4
&

provements had not been implemented., Increases in crop yields

not only rely on improvenments in irrigation and drainage but
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also on increases in the area and intensity of cultivation and
on the timely and adeguate application of inputs. In formu-
lating the effects of the projects, it was assumed that a
certain level of improvements would have occured even without
the projects, The effect of these improvements on production
during the 1975 growing seasen“ware assumed to be eqgual to the
average - -yearly increase in yields per hectare by crop and
project area during the period from 1969-1974. by subtracting
these yield increases from thcesc generated in the survey,
estimates of the yield effects directly associated with project
implementation were developed, These "pure" yield effects, in
addition to the cropping patterns and land utilization rates
estimated from survey data, were assumsd to remain constant

throughout the life of the projects.

The level of Produotion Inputs
With and Without the Projests

To calculate the net value of the benefits associated
with increases in production, it is necessary to netout the
costs of production. In accessing production cost levels

the following classification scheme was used;
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Figure 2,2

Schematic Claszsification of Production
Inputs Used in the Analysis

- Seed -

3.

Hon-organic fertilizer

{(a)lnMHmmﬁauz ¢

{1) Manage-] goods Organic fertilizer
ment
Inputs g (b) Hired labor Froduction chemicals
k 7 nE s . : % ‘
{(2) Hired swnimal Cther materials®
(2; Self-supplicd labor inputs Farm tools & machinery
' 7 structure and facilities
(3) Self-supplied drart anisal
inputs ~Rents

Estimates of the input levels for ¢ach of the zbove items
were solicited {rom simpl; farms in both 1974 %nﬁ 1975,
input itoms such as interest bh fixed and variable capital
assets vere not collccred since they rcepresented simple

transfer paymints fron the viewpoint of the national economy.

In they, units of additional inputs employed in produc-~
tion should tend to decrease per unit of output as yield
increases. o 2ttempt was made in the analysis to estimate

the increase in input preductivity which would have occurred

..5]5_-



naturally from that which was due to the implementation of the
vrojoets, Whatever deslines in inputs levels which occurred
between 1974 and 1975 where assﬁmad té ne o direct result of
the projects thomsel®.s, While this may tend to over estimats

-

the effeet which the projects have had on the level of inputs

»

production.

Frices Used In Assessing
the Monetary Value of
Agricultural Inputs and Gutputs

A variety of both market and shadow prices were used to
convert the increases in agricultural outputs and inputs asso-
ciated with the project into monstary values. Shadow prices
wers substituted for market prices in those cases where market
distortions had generated prices which did not represent the

true value of the item to the society as a whole,

In general, all prices wer:z 2ssumed to be those paid for
commodities of medium gquality during 1975, Inflation was

assumed to effect the prices of inputs and outputs equally.
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As such, constant 1975 prices were acssumed to  exist during
"ﬁ;@.

the period covered by the analysis,

-

In the cése of rice gnd barley, CIF prices wore used
rather then nermsl market prices since those are heavily
influenced hy‘gpvcrmmﬁﬁt support programs, The valuation of
all other ccmmediilesqwas done using the average price paid

tc farmers during lQ?EL In cazes where the marketing of spe-
cific commcditics was highly concentrated during a set period
during the year, 3s is the case with red pepper znd chinese
cabbage, the average monthly price paid to farmers during the
period was used. A breaidown of the methoda used in calculat-

ing these prices is prescnted below,

The Shadow Frice for Rice. Because of the relatively strong

rice price support progrom traditionally carried cut by‘t”ﬂ
Korean government, a4 shadcew price for rice was develeped,
This price waz based on the 1985 projected price of rics at
Bengkck, Thailand as cal-ulated by the Intermational Bank for

Reconstruction and Develcpment (IB&Q}E/. I constant 1975

2/ IERD, "Cfficial Fem randua cn long Term Frice
Projecticns? (Washington; IBID, December, 1974).
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US dollars, the price was estimated at $302,40 per M/T.

To this was added transpertation costs of £30 per /T, an
allowance for damage of 5 percent of the CIF price and a §25
per M/T premium tc account for the higher quality of Korean

rice, The computations of the price tock the following form;

#302,0 + §30.00
295

$25.00 = $374.89

The Shadow Price of Barley. The shedow price for barley was

based on estimates made by Dr. Richard D. Duvick, Korean Agri-
cultural Planning Project, and exprgssed in constant 1975 US
dollars. In estimating ﬁhis price, Dr. Duvick assumed that
U.S5, barley used for feed grain was comparable to Korean

| barley which is used for human consumption, Examining U,S,
prices, he found that the price of seccnd grade U.S. barley
was approximately equal to the FOB prics (Fortiand, Oregon)

of second grade U.S, corn. This relationship was strengthemsd
by the fact that the price of cora ard barley imported by
Korea from 1972 to 1974 had been essentially the same (Table

2.2).
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TABIE 2.2

Frice Per ¥Metric Ton of Barley and Corn
Imports, Korea, 15‘”?2~19?L

Unit: USE/MT

o,

Barley

Hulled i Unhulled Corn

1972 50 60 €0
1973 152 100 103
1974

Ieking the above relati. chips intc coneideration, he
assumed that IBHED's 1985 estimats for second grade US corn

-

deflated to constant 1

5 US dollars and adjusted for milling
¥

damage and trinsportaiicn cost, would be the appropriate shadow -

price for Kore2n barley. The 1985 projected corn price, in
1975 constant deolizrs, was $104.16 per M/T, Assuming 2 trans-

portation charge of w0 per ¥/T, milling costs of 3 percent

&

of the CIf price and 2 75 percent milling rate, the cost per

M/T of polished barley was calculated at $197.98.

T
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This price was for common barley. The price for polished naked
barley, grown in the southern part of Korea, has in the past

been approximately 95 percent that of common barley., Tais

by

relation led to the adoption of, a shadow pricc of $188.00

per M/T for this crop.

> of seed grain
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for rice, barlcy and soybeans, the 1975 official government
purchase price for these grains was used, For 21l other grains,
average 1975 prices surveyed by the National Agricultural

Cooperatives Federation (HACF) were applied,

The Frice of Other Famn Products. Frices of other farm commo-

dities tended to flucturiate guite widely during 1975. Because
of this, the average 1975 farm gate prices as reporied by NACF
wore USad. In 2ll probability, shadow prices for each commedity

should have beer develeped because of the wide seasen2l swings

in price which occured and beczuse of the governments involve-

however, in view of the lack of international prices for many of
the commodities and the fact that they constituted zn insignifi-

o

cant contribution to the internal late of return, the average



1575 farm gate prices werce assumed to be adequate,

The Price of Farm By-Products, The value of commodity by-

products was alsc included in the caleculation of gross farm
income. In the compuiztion of these values, a percontage

of the value per metric ton of cach commodity was assumed to
be a proxy for the value of the by-product. The percentages

by commodity used are provided below;

TABLE 2.3

Percentafes Uscd to Calculate

the Value of By-Products

Item Percent Item Fercent
Common rice ) 10,3 Red pepper 12,4 ¢
Tongil variety of rice 7.4 Feanuts L6
Common barley - 10.3 Sweet Fotato 0.9
Naked berley 8.3 Corn 25.7
Soybean 7.0 Sesame 1.2
White potato 0.6

- 57 -




The Frice of Fertilizer.. During the early 1970's, Korea, like

many developing countries, experienced a shortage of fertilizer,
Since that time heavylinvestments in fertilizer production
facilities have boosted production to @& level where demard has
been met and in some instances excecded, For this reason the
1975 farm gate prices for fertilizer, set by NACF, have been

3
ué%d to represent fertilizer prices in 1985. The prices used

were as follows;

TABIE 2.4

Prices of Fertilizer Used in the Analysis

1975 Farm gate price :*

Ttem —— -1
WM T /M. T,
Urea (46%) 5h13@@_ 134.00
Ammonium phosphate ’ | 36,050 75.08
Fused phosphate {20%) 22,870 ’ L7.65
Potassium choloride {(60%) 26,400 | 55.00

1/ W 48D = §1.0C



The Price ot Farm Chemienls, Frior te 1975, the price o

farm chemicals such a5 insecticides and herbicides were
heavily subsidized by the government. In 1975, subsidies
were discountinued and farmers began paying the prevailing

market price,

With the rapid growth in demand for these chemicals in
the past, demand has tended to exceed supply ord prices have
been high, By 1978 it is aﬂticipitﬁd that demand will be
met by indiginous and foreign supplies and prices will decline,
- Examining both the present and future supply situation, it was
assuned that the most apprepriate price for farm chemicals to
use in the analysis was the 1975 farm gate price, A complete

listing of thesc prices appears in Appendix I,

The Shadw krice for Famm lavor, Due to season flucuations
in the demand for famn lsbor, a shadow price for labor re~
presenting its average annuul valuc was develcped, During
the pericd from ﬁpril to Letoner, the 1975 famm’izbﬁr wage
w3is approximately w2,000 per man~-day, This wage d-opped

during the off-farm scason when farm labor was ongaged in

less preductive activi.ies to W500-600 per man day.
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bsta from the Ycarbock of Agricultural and Forestry

Statistics published by the Ministry of Agriculture .@nd
Fisheries (MAF), during the 1971 to 1974 pcricd, indicated that
the average annual work days per fari houschold were 250 man
days per year, During this pericd each farm housechold averaged
2,8 laborers. Therefore, each laborer worked on the average
89 man days per year. This suggests a labor utilization rate
of 29 percent during any given year. When this utilization
rate is multiplied by the full employment wage rate which
cxisted in 1975 (W2,000) a shadow price for farm labor of

W720 resulted, This wage rate was used in the analysis as

an indicator of the average daily productivity of unskilled
labor, Skilled labor, on the other hand, was valued at its

average annual wadge rate,

The Calculation of Frojsct
Investments and Operating
and Maintenance Costs

Investment Costs

In developing estimates of the capital investment cost
associated with each project, 2 variety of expenditure items

were considered, These included the cost of the construction



ard paddy formation works including the cests for materinls,

supervision, and design and modification; pest-project rianage-
ment costs; estimate of the costs for the repair and rchabili-
tation of preoject structures and other misccllancous oxpenses,

The cost of land purchascd for the prejgets, in addition

4 -

S
compensation paid to individuals v lcst homes, farm struc-
tures and forest stumpage were nlsc included in the cstimates

if such costs occured cutside the preject's penefited arez,

Under normal circumstances the valuation of input items,
used in the construction ¢f 2 given preject, is dene using
shadow prices, These orices attempt to excluded the effects
that 1nt«rnw1 gevernmen., suppori programs and fluctuztions
in the unskilled lzber market have cn the price of construc-
tion materials and laber used in 3 project. Such detailed
pricing ¢f inputs has been excluded in this study., 1In its

vlace it was assumed that 10 percent of the constructicn costs
3

5 percent ol the

which would accerue to capitzl tied up in constructicn were

deducted from the total capital investment,

- 6] -



varieus subsidies and barriers that protect domestic indus-
tries, a shadovw price on foreign exchange was dévelepeﬂ and
used in the analysis, This‘was ﬁeéessary to take account of
the true cost of imported goods used in the projects, which
tend to be distorted because of tariff barriers, export sub-

sidies and the nonconvertability of Korean currency,

Updating the work done by Mr. Koo Bon Ho at.the Korea
Development 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 cvaluate that portion
of the projects costs which were utsed to purchase imported

“itéms or services used in the construction of the projects{

Operating and Maintenance Costs

Under ncormal circumstances cperating ard maintenance costs
tend to vary from project to pnaject for a number cf reasons,
These might include the type of facilities involved, the size
of the irrigated area, the durdtion of the irrigation season,

natural features in the area an so on, Ju the study, no attempt

was made to measure the actual a2nnual O and 14 costs that would
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be expended in each of the sample project areas., As 3 proxy
for these yearly expenditures, estimates of the ¢ and X costs
per hectare and type of facility based on sample survey data

4 Pate ke 4 '/ 7 < 99 w'wn ey ? Vi x §j Fh 3 o ’
collected by the Farmland Bureau, MAF were used = . These
estimates constituted the average yearly O and M costs cxpended
within ppy, areas in 1975, In reservoir areas these costs
averaged W2B,782 per hectare of berefited area and in pumping

atation projects thsy were W,9,770 per hectare,

The Calculation of Internal Rates
of Return and the Comparison
of Surve =ni Pre-Project
Evaluation Results

The Calcuiation of Intermal
Ratss of Return

Using the abo#e price and input-output estimates an inter-
nal rate of return {IRR) was calculated for each of the sampled
project areas, In cstimating these rates of returs, a three
step procedure was use, First, a sei of benefit-cost ratios

based on discounting rates from 3,5 to 30.0 percent were

developed for cach of the projects, The results of these

"~ 3/ MAF and ADC, "Apalysis of Water Charge Structure"-
(Seoul, The Agricultural Developrent Corporation, Dscember,

1976).
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caleulations, which are presented in Appendix II, provided
4 rough estimate of the IRR associated with investments in

cach project area, From this cost-benefit data, estimates
of the nmet income streams associated with each project were
developed, Using these income streams the actual IRR for
cach project was developed by an interative approach. First,
the discount rate suggested in the benefit cest analysis was
used’ to discount tha"net incﬂﬁe stream to the pressent,

This procedure was repeated, using different discount fatesg
until the present net value of the iﬁeoma stream associated
with a g{ven project was approximately zero. This is the

point where project net benefits are equal to project costs,

Four sets df iaR'S‘were“devalmpeﬂ for éach project area
by varying the prices used to evaluats project benefits and
costs and the cost of investment. In two sets, international
market prices were assumed and used to evaluate project net
benefits and investment costs. For the remaining two sets,
the same procedures wers followed but 1975 market prices
were substituted for intermational prices. These procedures
were followed for two reasons; 1) to determine the actual

rate of return associated with the USAID loan funds; and 2)



to determine the effect of international verses market prices

on the IRR's,

In addition to the calculation of the above IRR's esti-
mates of the secondary benefits associated with the projects
were developed, These included; estimates of the savings
generated by the projects in foreign exchange znd the effect

of the projects on employment,

Comparison of Survey and
Pre-Project Evaluation Results

In the analysis of the data, estimates of certain variables
were selected for comparisgn with estimates appearing in the
1973 pre-project evaluation report, These included land utili-
zation ratios, affected acreage, commedity yields and project
IRR's. These comparisons were made to détermine if gross dis-
crepencies existed between the actual and planned estimates,
and if adjustments in estimating procedures would be appropriate

to make future studies more realistic,



PART II1

THE EFFECT OF FROJECT -
INVESTMENTS ON AGRICULTURAL
PRODUCTION AMD INCOME
The following section examines the physical and monetary

effects which investments have had in the selected project areas,
When appropriate, comparisons have besn made Eetweeﬁ the esti-
mates of key variables presentéd in the 1973 pre-project evalua-
tion and estimates developed in the present survey. The section
beginslwith a discussion of the capital investment levels ex-
pended in sach project area and then procesds %o the physical

and monstary effects which these irnvestments have had.

Project Investment Levels

In total,vslightlymless than 3 billion won was invested
in the 11 project areas \ Table 3.1). Of this approximately
half was invested prior to 1974 and came from government sources

with the remainder coming from AID loan funds invested in 1974,

Investment cost per hectars, calculated using domestic pri-

c€8;  tended to vary from 3.523 million won in Gae-won to 542
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million won in Sung-su. In the former project area the construction of
a long earth filled ﬁém helped to generate the high 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~
tare of the projects in Region III also tended to be high because of

the extensive draiﬁége facilities which were constructed in conjunction
with the irrigation works. In this region the cost per hsctare ranged
from 1.83 to 1.23 million wen while averaging 1.64 million won. The
lowest per hécmare costs were asscciated with sample projects in the
middle provinces of Hegion II, where costs averaged 1.02 million won

per hectare,

- As would be expected the costs per hectare, calculated using
shadow priées, tended to bejless than those above, This was due
to the exclusion of a porticn of certain cost items which were assumed
to be inflated because of export subsidies, tarriff bérriers arnd
foreign exchaﬁgﬁ considerationsli. The use of shadow prices, while
not changing the order of the projects, did drop the overall average

costs 9.3 percent to 1.28 million won per hectare,

E

Examining these costs with respect to the m2jor type of faeility
censtructed, unit costs associated with reservnir projects tended to

be almost twice as large as those associated with pumping station

1/For a mcre detailed explapaticn of the adjustments made
in construction costs the reader is referred to pp. 28-30.
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TABLE

Investment levels and Per hectare
and Water Development Projects,

Region

Type of

Project2/

Benefited
Aresa

(Ha)

|
]

Tnvestment

( Domestic

1973 & before

b

Region I
Gae-won
Cheung-ryong
Yeo-ju
un-am
Sub~-Total

Region II
Do-bong
An-deock
Jang-ha
Sungz-su
Sub-Total

Region II1
Song-wol
Oh-ruy
Ha-gi
Sub-Total

Total

R

S
P53

N g
ooy O

115
277
187
288
867

7.

201

235

. 631
1,142

0
150

393
613

2,622

258,612
110,836
- 5,396
237,147
611,997

- 25,800
118,944
<6k, T9
7" 121,385
330,923

29,369

140,128
310,806
180,303

1,423,223

Al

A

»
™,
=

U3AID funds

1 costs are in thousand,
F5 = Pump station

Ressrvoir

— ~

1975 vion

In developing cost estimates using shadow

100 percent of interest payments are deducted

Average cost per hectare



3.1

Irnvestment Costs in 11 Sampled Land
Korea 1/

Cost | .

Frices) Cost per Hectare
1974 3/ Totas, [Domestic frice [Shadow Prices 4/
146, 566 405,184 3,523 3,133
161,820 272,656 984 902
156,550 161,946 866 782
106,383 343,530 1,193 . 1,676
571,319 1,183,316 ey | Lam.a

82,094 - 107,894 1,439 1,319

S e721 261,665 1,302 1,189
119,000 183,794 782 715
220, 68 342,069 542 5/ 190 s/
564,499 895,422 1,016,3 928.3
98,854 128,225 1,832 1,670
136,689 - 276,817 1,845 1,696
172,675 - 183, LBY 1,230 75/ 1,084 5/
108,220 gae, 523 1,635.T 1,483.3

1,544,038 2,967,261 yaz.ed | o1,2m.8Y

prices 10 percent of construction cost, 5 percent of management
from table costs,
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Table

Project Name Location,
Patterns Frior to

Z Project Name & Region ;/

Type of Project

Paddy
Region 1
Gae-won Reservoir 43.9
Cheung-ryong Reservoir 221.9
Tec~ju Punping Station 88.2
Gun-am Pumping Station 68.0
Sub-Total L34.0
(50.0)
Hegion II -
De-bong Ragervoir 56.5
An-deck Reservoir 131.0
Jang-ha Purping Station 190.0
Sung-su Pumping Station 631.0
Sub~Total 1,008.5
(23.6)
Region 1I1I
Seng-wol Reservoir 70.0
* Ch-ryu Reservoir 148.1
Ha-gi Pumping Station 393.9
Sub-Total 612,0
(99.7)
Grand-Total 2,054.5
(78.14)

1/ Region I consists of the twe northern provinces,
provinces, Chung-buk, Chungnam, Gyeong-buk and J eon-buk
J eon-nam and Gycong-nam provinces,

2/ Numbers appearing in parenthesis represent cf
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3.2

Construction

Land Area by Use (Hectares)

VUpland Fbégst Cther - Total
7.4 - 18.0 115.3
- ilr{i'\'nl - 2‘?710
- 99.3 - 187.5
- ’ - 22010 2‘83:0
L7. 148.4 238,0 867.8
{5.5) (17.1) (27.1) (100.0)
1815 - - ?509
N 22,6 - 201.0
41,0 - - 231.0
- - - 631.0
106.9 22.6 1,138.0
(9.4) (2.0) « (100.0)
- - - 70.0
1.9 - - 150.,0
- - - 393.9
119 hen hasl 613.9
{0.3) (100.0)
156,2 171.0 238,0 2,619.7
(6.0) (6.5) (9.0) (100.0)

Gysong-gi and Gang-won; Region II consists of the four middle
provinces; and, Region III of the two southern provinces,

the total project arez in

a given lapd use,
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projects, The average cost 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—WOA project area, which
tended to be abnormally high, reservoir prcjects still tended to be

63.4 percent more expensive per hcctare than pumping station projects.

The Physical Effectsrafvlaﬁd,ani
Water Investments

Whenever land and water development projects such as those
examined in this study are undertaken, a number of physical changes
cccﬁr in the project areas, These not only include changes in the
agricultural land base but changes in cropping patterns ani intensity,
cultivaticn practices and yields., The following section examines
the chaﬁgés which occurred in each cf these components in the 11

sample project areas,

Changes in land Base and
Irrigated Acreage

In all,'slightly over 2,600 hectares of land,g67.8 hectares in
Region I, 1,138 hectares in Region II ard 613.9 hectares in Region III,
were effected by the projects. The total land zre2 involved by project
and land use pricr to the initiztion of constructicon is provided in

Table 3.2.
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As the data indicates, the majority of land in the sampled areas,
78,4 percent, was already used for rice cultivation. This tended to
vary from region to region with paddy acreage comprsing 50.0 percent
of the total project area in Region I, 88,6 percemt in Region II and
99.3 percent in Region III, Upland cropping areas were of relatively
minor importance camgaalngﬂgéiggé a&énage only 6,0 percent of the
total project area or 5,5 percent in Region I, 9.4 percent in Region II

and ,3 percent in Region 11I. The remainder of the lard in these areas,

15,6 percent, was utilized in forest production or othsr uses,

Following the completién of the projects all,lahd in thérproject
arsas, with the exception of Yeo~ju, was converted 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, formally used in forest production, was reclaimed for upland
crop production. This addition, when ccmbineﬁ with the lossess in
uélaﬂd associated with the creation of new paddy acreage, produced a2

net decline in upland acreage of 56,9 hectares or 36.2 percent.

These changes in land base and use were 2ccompanied by improve-
ments in the area of fully irrigated paddy land. The effect of these
iﬁproveuen&s per farm household is presented in Table 3.3. Frior to
the projects, each farm household surveyed cultivated cn the average
.85 hectares of paddy. This was 60 pefcent higher than the 1974

national average of .54 hectares per household,
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Tten

Without the project

. 2/
Fully irrigated paddy‘/ -

fartially irrigated
paddy

Total

Irrigation ratic

With the project

Fully irrigated paddy
Partially irripated
paddy

Total

Irrigation ratio

Change

Total paddy area
Irrigation ratio

TABLE 3.3

Irrigated Paddy by Type With

and Without the Project 1/

ﬁegigﬁ ; Regicn Region . { Average
) II 111
1 ;29 122 SE-? 123
+55 .55 77 .62
-84 7 94 .85
3L4.5 28,6 18,1 27.1
.86 LBh .80 o 77
.1é '18 oll :15
1.02 .84 .91 .92
8;}13 ?8'9 8709 83"7
.18 07 -, 03 07
9.8 50,0 . 59,8 f 56,6

1/ Estimates for fully, partially and tctal irr

ig
ti

ated paddy are

in hectares per farh household, while irrigation raiios are in

percent,

2/ paddy land in Korea is
irrigation water supply.

- irrigated paddy does not.

water but relies totally on rainfall,

Fully irrigated paddy has

classified according tc¢ the level of

a water supply
sufficient to withstand 10 year drought zonditions while partially

Rainfed paddy receives no iriigation

2/ Includes both partially irrigated ard rainfed paddy.

-l -




Eyen 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, ihe ratio of fully
irrigated to partially irrigated paddy on the sample farms was 27,1
percent, almest 55.9 points less than the national ratic 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 projects in each regisn 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 incrdase. This would seem to be
rescnable given the rainfall distribution pattefn in Koreag/.

In the southern provinces, where seasonal rainfall is higher, there
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 & higher reliance an fully irrigated paddy.

Following the completion of the projects both the area of paddy

cultivated per farm household and the area of fuliy irrigated paddy

2/ In 1974 the average monthly precipitation during the rice
growing season (March-September) was; Region I - 1567, 5mm,
Region II - 244.6mm and Region ITI - 325.3mm,

- 75 -



tended to increase. In Region I and II increases in paddy acreape
were the result of upland ard forest land reclamation activities, In
the former region, 334.5 hectares were reclaimed. This resulted in
an increase in per houschold paddy acreage of .18 hectares, In Region
I1 similar increases occurred. Here 129,5 hectaras of upland ard
forest land were reclaimed resulting in an .07 hectare inereass in
paddy area per houschold, In Region III, where only 1.9 hectares of
upland were converted to paddy, there was an overall decline in per
household paddy acreage., Project activities in this area generally
centered arcund land consolidation not reclamation. It is normal, in
such projects that a certaiﬁ amount of paddy be taken out of culti-

vation te provide land for farm roads, bunds, risers and so on.

As would be excepted, the prcjiects generated a substantial in-
crease in ithe area of fully irrigated paddy and a decline in the arez
of partially irrigated paddy per farm household. On the average, -
fully irrigated paddy rose from .23 to .77 hectares pef household,
vhile partially irrigated paddy declined 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

3y

national average of 83.0 < .

. Regionally, the most significant change occurred in the southern

region vhere the irrigation ratio increased slightly less than 70 points,

3/ MAF % ADC, 1975 Yearbook of Land and Water Development Statis—
tics (Secul: Sung Moon Publishing Co., 1976), p. 19
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This risc can be linked to the rather low ratio present before the
projects and Lo the emphasis placed on irrigation development in lamd
consclidation activities, lﬂCT&ﬂag in the cother two regzions temded

to range on or very close to 50 points,

The movement of land from upland and forest production to paddy
cultivation and the improvements in irrigation facilities associated
with the projects generated changes in cropping patterns and intensity,

cultivation practices and yields, These changes are cxamined below,

Change in Agriculture Production

Change in Land Utilizatjon Hatios
and Cropping Patterns

Ever prior to the projecté the area of ceropland cécratcd by
sample farmers tenééd.ia be slightly larger than the national average
{Table 3.4), This was especially true in Region I1II where farmers

cultivated. ./ hectares more lamd than the national average.

When broken down into paddy and upland components, per household
paddy acreage tended to be significantly higher tian the national
naverage while upland acreage was quite slmllJ" to its national count-
erpart. The double cropping ratic for all sample farms prior to the
projects was 135.6, 11.4 points lower tha an the national average. As

expected, the ratic was the lowest in the northern rovinces of Hegion
P 3 g
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TABIE 3.4

Area of land Cultivated ier Farm ﬁé&gehold and Double
Cropping Ratio by Region for 220 Sample Farm Households,
Korea, 1974-1975 1/

e

Sample Farms |

National

£

Item O By e '
Region | Region | Region | Aver- Average
_ I II 1T age
Without the project
Faddy 14 7 .95 .85 .53
Upland 43 .33 .39 .38 Al
A1l Cropland ° 1.27 /. 110 | . L34 1.23 .94
Other 40 <19 31 .30 -
Total 1.87 1.29 1.55 1.53 -
With the project
Paddy 1'02 .8’6 v9l !92 Y 53
Upland 0l .26 .39 .39 o4l
A1l Cropland 1.53 1.10 1.30 1.31 ~94
Cther .11 .19 31 +20 -
Total - 1.64 1,29 1.61 1,51 ~
Double cropping ratio-
taddy 3/
Without the project 103.0 152.2 151.5 135,6
With the projcct 1.7 163.7 170.2 18,5
Increase-or decrease 8.7 11,5 18.7 12,9

1/ All estimates are in hectares per farm household,

2/ MAF, 1975 Yearbook of Agriculture and Forestry Statistics
(secul: Sung Moon Publishing Co., 1976), p. 2L

_3/ Double cropping ratios are calculated for paddy acreage only.
In all sub-project areas, except Yeo-ju, no upland cropping 2areas
remained within project boupdaries after the projects were completed,
In addition, the ratiog apply to paddy physically within the project

arsas,

area was excluded .from consideration.

- 78 -
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a2nd highest in the southern provinces of Regions II and III.

Following the completion of the projects, the area of paddy per
sample houschold and the rate of double~cropping on paddy increased,
Examining all the sample farms, total agricltural acreage per house-
held incressed .08 hectares, with paddy increasing .07 and upland ,01
hectares, In addition, the double cropping ratio on paddy alss roéﬁ
to 148.5. Increases in the double cropping ratio tended to be more
proninent in the middle and eouthern provinces of Region II and III,
In each of these regicna,dthe ratie rose 11,5 and 18,7 pciﬁés res~
pectively, In the northern provinces of Reglon I, where climate is

a limiting factor, the double cropping ratio rose only 8,7 points.

Improvemsnts in the water supply ard increases in paddy
agreage generated by the préjeatﬁ combinsd to alter the erépping
patterns in the sample areas {Table 3,5). Prior to the projects 9.4
percent of the paddy acreage cultivated by the sample‘farms was cin—
ployed in the production of Tongil rice, 64,4 percent in-na§ive rice,
7.8 percent. in common barley, 18,2 percent in naked barley ard 0,2

percent in white potatoss, Following the completion of the projects,

F

it

this pattern changed with the cultivation of Tongil rice,. common.
~and naked baéley and potatoss becomihg more prominent and native
rice cultivation declining, The a&rea devoted to Tongil production
increased 21,8 percent ; that used for native rice production

declined 28,3 percent amd that used for common barley, naked barley

“T9 -



TABIE 3.5

Change in Cropping Patterns on Paddy Acrezge

With and Without Irrigation Improvements,

Sample Farm Households, Koren, 1974-1975

220
Y,

Type of cropping patterns

Sample Farms

White potatoes
*

fiegion Region i Region | Aver-
e I - I11 | age
Without irrigation improvements
Rice - Torgil L3 6.8 15.5 9.4
- Native 92.8 58.9 50,5 { 6k.4
Barley - Common 2.9 77 11, 4 7.8
- Naked - 26,1 22.6 18,2
White potatoes - 0.5 - 0.2
Total 100,0 160.0 100,0 | 100.0
With irrigation improvements
Rice - Tongil 23.5 34.0 33.8 31.2
. - Native £6.0 27.1 25,0, 36.1
Barley - Common 10.5 8.5 12,9 ¢ 10,7
i -~ Naked - 28.6 23,3+ 21.h4
White petatccs - 1.8 - 0.6
Total 100.0 100.0 100.0 | 100.0
Change {in percent) : §
Rice - Tongil 19.2 27.2 18.3 . 21.8
- Native -26.%2 ~31.8 -25.5 1 -28.31
Barley - Common 7.5 .8 1.5 2.9
- Naked - 2.5 5.7 3.2}
- 103 - : Cai;

1/ A11 estimates are in percent of the total paday zrea utilized

for crop préduction.



and white potate production inecreased 2.9y 3.2 ard 0.4 percent ros-
pocetively, Since these latter threc crops are double cropped with
rice, increases in the area devoted to their production resulted in

direct increases in the double-cropping rati

It is of particulsar intercst to owamirne the rise in the paddy

areaz 2lloczted to the producticn of Tongil rice, With improved irri-

"
gation sample farms tended te replace native varicties with Tengil.
The largest increase occurred in the middle provinees of itegion I

where Tongil acreage increased 27,2 percent after the completion of
the projects, This was followed by increeses of 19,2 percent in the
northern provinces c¢f rRegion 1 ard 18.3 percent in the southern

provinces of Region IIT,

As previously indicated, the area devoted to the production:
of winter crops terded to increase after the completion o
projects. These increases werée smallest in the northern provinces
of Region I, wherc 7.0 percent more paddy was devoted to comuon barley
production., <limitic conditions seemed to be a constrant in this
region, with increases being relatively mocdest and centered arcund
|

the much heartier variety of barley. In the middle provinces of

&

Region II, increases in acreaze planted centered around n2ked barley,
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in cimmon barley showed only a slight increase .8 percent while white
potato acrcage increased 1,3 percent, In the southorn provinces, of
Region 111 where climate is least constraining, incregses in the arca

devoted to noked barley production rose 5.7 percent, while common

barley acreage rose l.5 percent.

The conversion of upland to paddy in ten of the eleven sample
projects precluded the growth of upland crops following construction.
In the only area where upland remained, Yeo-ju, only rminor shifts in

the upland cropping pattern were cxperienced,

Changes in Cultivation
rractices and Inputs

On the sample tarms, improvements in paddy acresge led to
changes both in the level of factor inputs anl the cultivation
practices employed by farmers in the production of rice and barle§,
In =11 three regions, there wis & general tendency for sample far-

mers to move the rice transplanting date forward (Table 3.6).

As indicated, sample fzrmers tended to transplant rice from g
to 15 days earlier after the projects vere completed., While the
causal linkage between improved irrigation and earlier transplanting

is difficult to isolate, the following may provide an acceptable



Change in Rice Transplanting Dates Associated with
Improvements on 220 Sample Kerean Farms by Region,

TABIE

Irrigation
1974~1915

Ttem

dated

Earliest and latest transplancing

Vﬁégi@ﬁ I

" Region II

Region II1

Without Improvements
With Improvémenis

Change (In Days)

6/1-6/25
5/21-6/10

11-15

6/5-6/30
5/25-6/20

10

6/21-1/5
6/11-6/25

9~-10

explanation for the trend, Improved irrigation facilities generally

allow farmers to shift rice preduction from native to the higher

yielding varieties, The recommended cultivation practices associated

with these varieties includes the use of vinyl seed beds.

Covered

beds allow the farmer to plant cariier by decreasing the probability

of frost damage.

was the case in the project arsas {Table 3.5),

for farmers to prepare their seed beds earlier

rice transplanting date.

Thus, as the area planted in

- 83 -
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to be a sigﬁiiicani shift, In this regicn, under present cropping
practices, there is a relatively short pericd at the close of the rice
production season to harvest rice and to prepare thoe plant barley.
Movement of the rice transplanting date forward should provided far-
mers more time during this critical ricé hérvest - barley planting

period, thos increasing the potential for double cropping,

- Sample farms not only tended to move the rice transplanting
date forward but also to‘use less labor during the precultivation
and cultivation pericds (Table 3.7). With respect to Tongil rice,
farmers tended to use the same amount of labor in preparing for pro-
ducticn but less in actual cultivation, The labor required for both

these activities for mative rice and barley was less with the projects,

These reductions ware offset by increases in labor requirements
at the close of the production season for harvesting and transportation
activities., Increases at this time were in all probability caused by
increases in yield. Overall, the labor required 55r these activities
increased on the sample farms ﬂ&,l percent for Tongil rice ard 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 demand for labor during the harvest scason tended
to counter - balance reductions earlier in the season, As a result,
positive increases in labor demand for both Tengil and pative rice
production were experienced on the sample farms. In barley produc~
tion modest increasces in 1&%01* 3} harvest time were not sufficient
to offset reduction c¢arlier in the growing season. As & result,

overall labor reguirercnts for this crop declined 1.1 percent.

Examining these trends more clcsely, using data irom Appendix
III the following relationships between pre ject implementation and

shifts in labor requirements arc indicated;

1. Improvements in the condition and size of paddy acreage allowed

farmcrs to spend less time on plowing, .

On the average, sample farmers employed 1.1 ard 1.8 Hours
less labor per 10 Are in the preparation of Tongil and native
rice production areas and .8 hours less in the preparation of

barley acreage,

2. Improvements in drainage may play a key role in the reduction

of labour required for plowing prior to barley seeding,

In Region III where droinage improvements vere 2 major
cbjective, labor requirements for this activity declined 12.0

percent or an average of 1.4 hours per 10 Are from pre-project

- 85 -



TABLE

Change ia Labor Inputs by
Korea Farms With the Without

Region I Region

Item A

Tongil | Native Barley TbngiiW’

Without the project

Precultivation 59.0 | 52.8 | 20.5 | 53.6

activities 3/ :

Cultivation L6 4 62.5 L8.5 3.3

Harvestirz & transportation 61.0 38.5 L 5 54,7

Total 166.4 | 153.8 | 113.5 | 151.6

With the project -

Precultivation: 56,1 9.0 20,5 55.2

activities 3/

Cultivation 43.1 59.3 47.0 L&, 5

Harvesting & transportation| 63,0 | 52,0 | L45.5 | 65.0

Total ‘ 162,2 | 160.3 | 113.0 | 164.7

Change (percent)

Precultivation ‘ -9 1.2 - 3.0

activities 3/

Cultivation -7.1 -5.1 -3,1 2.8

Harvesting & transportatiocn 3.3 35.1 2.2 18.8
8.6

Total -2.5 4.2 0.4 .

1/ Estimates are in man hours per 10 Are, while changes

2/ Includes both naked and common barley.

3/ Precultivation activities for rice include; plowing,
activities include; irrigation, weeding and pest control,
plcwing and seeding, while cultivation activities include;
breakdown of labor inputs can be found in Appendix IIT.



3.7

Type and Region on 220 sample

Irrigation Improvements, 1974-1975

1l Region 1mx Average

I DA S 2 T 7
Native| Barley| Tongil : Native l‘Ear].gzy . Tongil ' Native |Barley
53.1 | 22,01 5471 5.6 22,7 s55.8 ¢ 50.5] 21.7
L6.6 | 36,5 | 5107 51L,1| 5407 469 53.h1 46.3
41.3 | 46,3 5131  43.7 36.7 55.7 43,21 42,5
147.0 | 104.8 | 157.01 140.4 | 113,41 158.%4 | 147.1 |110.5

o |

50,3 | 22.0 | 55.9| &k | 20,3 | 55.7] 48.0] 20.9
18,3 1 35.8 | 46.7] 183 SLA| ak.s| 519 a7
53.0 | 46.5 | 56.00 53.0| 39.0| 6L3| 3271 13.7
151.6 | 104.3 | 158.61 146.0 | 110.7 | 161l.8| 152,6|109.3
"5:3 - 2a2 "'2.0 -10.6 "Oiz "'550 "307
3,61 =19 <8B.4f =5.5| ~k8| -45| -2.8} -3,5
12,10 o4 9.2 2.3 6.3] 10.1| 22.0f 2.8
3;1 "915 1-0 11410 -2‘24 2»1 357 “1.1

Yy

are in percent.

ceed bed cultivation and transplanting while cultivaticn
In barley producticn, precultivation activities include;

weeding and pest and herbicide control,

b3

A

more detailed




3. Improvements in irrigation, which allew farmers to cultivate the

seed hed preparation ard traniplanting.

In the production of Tongil rice, sample farmers experienced
an increase in the demand for seed bed labor of 3,9 percent and

in transplanting labor of 2.3 percent,
P g

L. Improvements in irrigation étructures allowed farmers to spend

»

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

-

vation Season.

On tha‘éverage;sampke farmers devcted 2.8 hours less labor
per 10 Are to water management in the protiuction of Tongil and
native rice. This represented a decline in irrigation labor

requirements of 15.8 and 13,3 percent respectively,

5. Incresases in yields ard area planted. with the new varieties in-—

creased the demand for labor at the end of the production scason

for both rice and bparley.

{n the average, labor used for harvesting and transportztion
increased on the sampls farms 5.6 hours per 10 Are fcor Tongil ard

.5 hours per 10 Are for native rice. Increased labor reguirements

e ]

1

e
o

*

at this time, whilc partially offset by moving the growing season

forward {Table 3.6), may still result in labor shortages betwsen

- P -



the rice harvest - barley planting pericd in October. One way
of partially avoiding this potential bottle-neck is to-increase
d;ainage improvenent activities in future projects. As indicated
in two, such impravements tend to decrease the labor requirsd to

prepare and plant barley on double cropped paddy.

While changes in the general level of labor inputs tended to vary
with and without the projects by activity and region, overall labor
productivity, indicated by a decline in labor cutput ratios, incre-
ased (Table 3.8)%/ On 21l farms surveyed, suhstantial inoreases in
native rice yields accomp2nied by modesat increases in labor inputs
lzd to an 23.0 percent increase in labor productivity. More modest
increases Were experienced in laber productivity associated with

Tongil rice ard barley production, Inithe former case productivity

increased 13.0 percent while in the laiter it rose 8.5 percent.

The prominence of native rice varieties in the context of in-
creasing labor productivity seems to be due to tWo factars, Frior
to the projécts native varisties wsrekgenerally grown in partially
irrigated paddy, With the provision of full irrigation, ylelds which
in absoclute terms Werearelatively‘léw tended to rise much more rapidly
than labor inputs, Gnrthe other haﬁd, Tongil rics cultivation, which

is much more dependent on adequate water supply, was gravn prior to

*

L/ In this case laber productivity is measured in mah- hours ™
per kilogram of yield per 10 Are of paddy.
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Table
Change in.labor Qutput Ratios
Korea Farms With and Without
1974 - 1975 1/

B ! Region 1 Region
1tem ‘ Rice ’ By Rice
1 Barley 2 , :
Tongil | Hative Tongil | Native
Without the preject
Precultivation | 0.131 § 0.197 0.112 0.127 0.166
activities 3/ | . '
Cultivation i 0,103 | 0.234 0.26 0.103 0.145
Harvesting & | 0.135 | 0.144 ! 0.242 | 0,130 | 0.1i8
transportation :
Total 0.369 | 0.575 0.618 0.360 0. 459
With the project
Precultivation 0,112 | 0.124 0.108 0,110 0.122
activities 3/ |
Cultivation 0.086 | 0,150 ;| 0.247 | 0.088 | 0,117
Harvesting & 0.127, | 0,131 1 0.239 0.129 0.128
transportation
Total 0.324 | 0.405 | 0.594 | 0,327 | 0.367
Change
Precultivation =14.5 -37.1 - 3.6 -13.4 26,5
activities 3/
| Cultivation ~16.5 | -35.9 - 6.4 | =246 1 -19.3
Harvesting and - -5.71 - 9.0 -1,2 - 8.0 =13.5
transportation
Total -12.2 | -29.6 - 3.9 - 9.2 -20.0
£

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

2/ Includes both naked and common barley.
3/ Precultii “ion activities for rice include; plowing
activities include; irrigation, weeding and pest control. In

plowing and seeding, while cultivation activitics include weeding
of labor inputs can be found in Appendix 115,
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3.8

by Type and Region 'on 220 Sample
Irrigation Improvements,

11 | Region III Average

Rice “Hic 2
hiets | Barley 2/

Earleygi‘ 'Barleyrg/ I
. , Tongil | Native

Tongil | Native

0.117 0.131 | o.1a6 ! ©.121 | 0.130]0.169 | 0.116

0.194 | 0,122 0.162, 0.287 | 0.1090.179 | 0.247
0.246 0.123 | 0.138 0.195 0.129 | 0.144 | 0.227

0,557 0.376 | O 4k 0.4603 0.368 | 0,492 | 0.590

0.109 0.169 | 0.111 0.098 0,110]0.119 | 0.104

0.177 0.091 | 0.120 0.248 0.089 | 0.129 | 0.221
0.230 0,109 | 0.132 U, 188 0.121} 0,131 | 0.215

0.516 0.309 | 0.363 0.534 0.320] 0,379 | 0.540

- 8'8 “16.8 "22a9 "lgoo "'15&1& "ng6 "1013

_e.8 | -25.4] -25.9| -13.6 | -18.3| -27.9] -10.5
- 6’5 _11'&' - 0‘!,} "3;6 "'6l|2 "900 - 5:3

- Tk -17.8] -18.2! -1l.& -13.0| -23.0| = 8.5

output, while changes are in percent.
seed bed cultivation and transporting while cultivation

barley production precultivation activities includs;
and pest and herbicide control. A more detailed breakdown
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the projects on fully irrigated paddy. Improvements in the irrigation
system associated with the prsjecté expanded the paddy area available
for Tengil production and increased Tengil yields. These yield in-
creases, however, were not as significant as those experienced in
native rice because of their pelatively high initial levels., As

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

case of the latter as it did in theﬂibrm&r. The actual increasss

in yields‘assdciated with the sub-pfojects are discussed in a later

section,

A word of caution is in order when interperting these productivity
estimates, There is some indication that the incréases experienced
may have been generated not only by"pngjeét related improvements but
also by increases in the use of farm machines to supplement human
labor (Table 3.9). In the villages where the sample farmers resided,
the uss of powerﬂmacﬁinery tended to incfease substantially during
th? year while ménua%‘machiges and_animel power declined or remajned
relatively stable, A substitution of machine power for human and
animal labor wasrevident during the precultivation Period with the
number of POWer tillers owned by frimers increasing iﬁ absolute torms
222.1 percent during 1974. During the same period draft animals in-

creased only 7.7 percent.

A similar trend was evitent at the close of the harvest ssascon,
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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

TABLE 3.9
Absolute Percentage Increase in Farm Machinery
- Owned by Farmers in Sample Korea Villages, 1974-1975

| Type of Farm Absolute Percentage Increase
Machinery Regicon I | Region II | Region III | Average
Draft cattle . 5.1, 18.1 1.8 7.7
Ox carts 5.1 6.7 - 5.8
Motor tillers 1229 339.3 235.0 222.1
Rear carts 37.9 . 143.8 8h.4 73.6 -
Rice threshers {manual) -1).8 -46.2 -20.G ~31.
Rice threshers (power) 86, 172.0 181.3 - 159,2 -
Barley threshers bhyy s 189.9 153.3 164.6
Power pumps £ 3 £1.0 63.6

of manual rice threshers declirn:a 31.8 percent.

111.8

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 the beginning and end of the rice production Ssea-

g

son has been partially overcome by substituting machine for human

power in both these regions. This may provide a partial explanation

for the ability of farmers to maintain the relatively high double

cropping ratios present in the regions (Table 3.4).
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TABLE

Change in Fertilizer Application Rates and
on 220 Sample Korean Farms With and Without

Region 1

7 Region
Ttem i Rice _ 2/ Rice
| _Tongil | Native | Berley Tongil
Without the project i
Chemical ’ 35.8 1 35,7 38.3 37.8
fertilizer 3/ |
Compost L 818 1 786 728 905
Production j 5.7 | 5.0 - 6.C
chemicals ; :
With the project
Chemical 42.0 43,0 42,2 L5.8
fertilizer 3/ "
Compost 911 | 789 751 794
P&’Oduﬁti@ﬂ 5 L] 5 ? 50 - ]0 [ 0
chemicals L/ .
Change ( percent) ’
Chemical 17.3 ) 2041 10,2 | 212
fertilizer 3/ :
Compost 3.8 0.4 3.2 -12.3
Production -0.2 2,0 - 4.0
chemicals 5

1/ Estimates of chemical fertilizer and compost with and
production chemicals are in terms of the number of application
are in terms of percent while production chemicals are the

2/ Includes both naked and common barley.

3/ Chemical fertilizers include N.P. and K. & finer break
is presented in Appendix IV,

%i Production chemicals include, insecticides,
ponenis by type and region can be found in Appendix

- 9l -
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3.10,

Number of Applications of Production Chemicals
Irrigation Improvements by Region, 1974-1975 1/

I Region 11X Average
B “”3 2/ Rice 2 Hice 2/
Native| Barley| Tongil' Native Barleyg Tongil| Native| Barley
3,9 ] 35.4 1 35,2 | 2.7 | 3LA 1 363 334 35.0
935 0,054 | 720 | 655 | 597 &34 | 792 | 793
.91 - 7.0 7.7 - 6.2 6.5 =
|
39.4] 10,0 | 421 32| 37.0 | 13.3] 38.9] 39.7
933 056 | 771 745 | 734 | 825 | 822 a7
1.7 - 9.7 | 0.7 - 841 795 -
12,9 13,0 19.61 15.2| 17.8 | 19.3] 16.5] 13.4
| -0.21 0.2 7. 1B.7; 22,91 -11| 3.8/ 6.8
I 3.8] - 271 3.0 - 2,2 3.0 -

without the projects, are in kilograms per 10 Are, while

per year, The changs in chemical fertiiizer and compost

change in the number of applications.

down of each of these components by type and the region

and herbicides,
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Ir~reases in paddy acreage aﬁd improvements in irrigation facili-~
ties also led to changes in factor inputs other than labor and macki-
nery. For example, sample farms increased chemical fertilizer appli-
catiéns 19.3 percent on Tongil rice, 16,5 percent on native rice amd

13.4 percent on barley (Table 3.10). On a regional basis, increases
in fertilizor use tended to be highest in the middle and southern
regions with respect to Tongil rice production andrlaast. in the nor-
thern pegion., This weuld agree with the mere intensive er;spping of
Tongil rice in these former regions following completion of the pro-

jects (Sss Table 3.4).

In general, increases in the rate of compost appliﬂcatian by
sample {armers tended to be rather stable in th.e northern region,
decluu. in the middle region and increase in t%*;; southern region,
Inc‘reases in the use of compost in this latter region most likely
resulted from farmers attempting to improve the composition of paddy
soils following the extensive paddyrr rearrangezent activities which
occurrsd in the project areas, In the mlddle reglon, declines in
compost application with respedt to paddy used in Tongll production
were offset by a sharp increase in the application rate of chemical

fertilizers,

With respect tc the use of production chemicals, such as pesti-

cides, insecticides and herbicides, sample farmers tended to apply
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these chemicals more often following the projects, Increases in the
number of applications tended to be more prominent in the pﬂséﬂcéion
of native varieties than Tongil in all region except the middle regicn.
Here, approximately Imur more applications were recorded on the sample
farms for both varieties fcll@”lﬂg project completion, The reason for
such an iacrease E&ﬂﬁst be determined from tne survey data and requires

further study,

Changes in Agricultural Yields

Increascs in paddy crop yiclds are one of the most important
effects generated by irrigation improvements, On all sample farms,
the average 1974 rice yields teéﬂeﬂ tc be lower than the m tionzl
average of 371 kilograms ﬁér 10 %re, Comparing the weighted average
yields of rice per hectare ih the project areas with the nationzl
average, project yields tended to be 15.6 percent 6313;2}Kg. per 102)

lower than the nation's.,

In the first year of crop production after completion 5f the
prcjects, avebage jlxl s from 211 of the sa2mple farms increased
{mable 3.11). -Major increases occurred in nati%e rice, 104.7 kilo-
grams per 10 Are or Jé percent, in Tongil rice, 74£.9 kilograms or

17.4 percent and in white potatoes, 151.5 kilograms or 11,

With respect to rice, these increases resulted in yields above “hose
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TABIE 3, 11

The Absolute Increase in Paddy Crop Yields With
Improvements in Irrigation, 220 Samnlﬂ Korean

- Famms, 1975 1/

. | _Region I | Region II |Region III teerage
B e visaald An= | g g0 B odne foo o 1% dn- | o 5 in-
Paddy Crops Yield oreese Yield erease Yield eredse Yield crease
Withcut the prbjecta |
1974 - g
Rice - Tongil | 451.41100.0 | 421.1}100,0(418,01100.C 43C,2}1100,0
Native | 267 .4 100.01 313.2 100,0{315.71100.0° 293,3 100.0
Average Yield i 275.5100.0 | 324.4 100,01339,71100,0} 313.2;100.0
Barley - Common | 183.8|100.0| 187.3| 100.0}186.3{1cc.0| 185.8]100.¢
Nak{?d bt b 1813:2 1@3:0 18919 1?#:5.@ 187q1 lg{}ag}
Whi‘e Potatoes | - - 1,291.0) 1060.0} - - 11,291.0{100.0
With the project
- 1975 f )
Rice - Tongil | 498.9]1X0.5 | 503.46]119.6{512,81122,7] 505.11117.4
Native 395,60 167.9 | 412.8]131.8{402,2]1127.4| £03.5{125.0
Average Yield 422,71153.4 | 463.31142,.8|465.8(137.1 1 450.61143.9
3arley - Common 190.6{103.7 | 201.7{107.7]206.2{111.0] 199.7 107.9
Naked - - 203.0110.2{208.3(109.7 @ 205.7109.9
White Potatces - - 1,442,511, 7] - - 1,442,5¢111.7
Change - 1974 ,
to 1975 A e
Rice - Tongil 47.5] 10.5 82.5) 19.6] 94.8; 22.7 Th.9 | 7.k
lative 128.2) 47.9 | 99.9] 31.8 86.5| 27-L | 104,7: 35.0
Average Yield 147.2] 53.4 ] 138.9] 12,81126.1 37,1 137.1§ 43.9
Barley - Common 6.8) 3.7 4.4 7.7]20.5] 1L.C: 13.9] 7.9
Naked - 18.8) 1¢.2: 18.4L1 9.7 18,6, %.9
Wni%;e ?DmtJeQ - - 151.50 1.7} - - 1 DL 5 1.7

_/ A1l yleld eszlmates are in yll@grams of pollsreu grain par 10 Are,
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experienced at the national level in 1974,

As would bec expected, there was an jnverse relationship between
the growth in Tongil ard mative rice yields. The farther south the
project area the greater were the yield increases associ&ted with
Tongil rice, while the farther north the greater the increase in
native yields., For example, in the northern provinces of Region 1,
Tongil yields incrgﬂsed 47.5 kileograms while native rice yields in-
creased 128.2 kilograms per 10 Are. In the southern provinges of
Region lﬁl, the opposite was true with Tongil yields increasing 94.8

.

kilograms ard native rice yields increasing 86.5 kilograms.

These rather low iner=ases in Tongil production in the northern
region may suggest the'presenc& of additional constraints other than
irrigation which are limiting production. Because of the tendency
for the yields o increase the further south you go, climatic condi-
tions are indicated as 3 constraining factar. In addition to this,
however farmers in the southern provinces of region III have been
grosing the new vaireties longeér and over a wider area. It would
seem logical to assume that thé infermation and inpgts needed to
cultivate the new varieties would be more available in these areas,
In tv~ morthern provinces where the arsa planted in Tongil has been
small, information ond inputs required for cvltivation may be lacking

and thus preésenting 2n additional constraint on the growth in vields.,



Table

The Absolute Increase,
Gaused by Irrigation
Region, 220 Sample Korean

% Region I Region
By Crops _ . : :
| Absolute |Natural Het | Absolute| National
| Increase | Increase | Change | Increase; Increase
Rice-Tongil 10.5 , 6.3 19.6
4,2 - 5.0
Native 47.9 L3.7 31.8
‘ Barley-Common 3.7 4,1 -0.4 7.7 1.3
Naked - - - 10.2 1.8
White Potatoes - - - 11.7 k.6

lj

A11 estimates are in

percent.,
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3.12

HWatural Incrcase and Yield Increase

Improvemenis by Crop Variety ond

Farms, 1975 1/

B T —

I1

BPet Absolute
Change jIncreass
4.6

22,7
27,4

11,

Bt C
8.4 9.7

Region III

R . i

'Average

y
-9

i3

Hatural éﬁet

Increase . Change : Increase
R SOOI S
20,4
25.1

- Absolute

Eatural
Increase

17.4
35.0

3.8

L, E ;

7.1 - - ﬂ - 11.7 b6 | 7.1
: ;
i : ]
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This hypothesis is strengthened by the 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 quite
sharply with improvements in the water supply. whatever the reason
for these differences more information is need to isclate the cause

or causes,

The yield increases shown in Table 3.11 do not result exclusively
from impre#ements in irrigation facilities but contain a certain
natural growth component which would have occurred evén without %ée
pnojectS.ﬁ To determine the‘éctual or net inerease in yields which
can be attributed to the projects, these natural yield increase have
to be subtracted from the total increase experienced in the project
areas., Due to the azbsence of yield dats frem control fams, composit
estimates of the average yearly increase or decrease in yields experi-
enced in the Gun {county) where the projects were located were deve-
loped using 1969-1975 time series data., These estimates were assumed
to equal the natural increases in yields which would have ocecurred
even without the projects. When aggregated to the regional level
and subtracted from the overall increases (Table 3.11), the Y"pure"

yield effects associated with the pro jects were isolated ( Table 3.12).

Examining the "pure" yield effects experianced on all sample

farms, native rice still retained the number cne position, increasing
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31.2 percent during the first yesr of production. This is followed
by increases in Tongil yields of 13.6 percent ard increases in
potato yields of 7.1 percent. One might argue that because of the
relatively strong yields response associated with white potatce pre-
duction that this crop should play 2 more deminent role in the plan-
ning of future cropping patterns to be promoted in small scale irri-

gation projects.

The relationship between Tongil and mative rice increases,
previcusly ﬁiseussed, also tended to show up in the caliculation of
’the "pure” yicld effects. In the province - in the northern region,
Tongil yields increzsed only 6.3 pcrcent while the yields of mative
varieties increased 43.7 percent. In the pfovinces in the southern
region the growth in Tongil yields rose to 20.4 percent while the
growth in yields associated with native rice pr&&uutlen declined to

25.1 percent.

Commen barley yields also tended to follow the basic trend
associated with Tongil yields. In the northern provinces of Region 1
sample farmers registered declines of -0.4 percent in yields while
farmers in the southern provinces of Reg;eﬁ I1T experienced a 10.7
percent increase, In the former region, the decline in barley yields
might be asscciated with increases in native rice production.

Increases in labor reguired during th
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have caused delays in the planting of barley thus gﬁnerating the lower
yields. In the middle and southern provinces, where the climate is
milder, reasonable delays of this nature viculd 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 human labor during
the harvest periocd was significant and may have éased any labor supply

problems which may have arisen,

The reader is cautioned in reviewing these yield increases to
remember that they constitute the yield responses which have occurred
during the first year of paddy production. In the future, ihey are
likely to rise, even more significantly, as farmers become more
accustomed to the new facilities and as soil textures improve. These
future increases depend heavily on the type of development plans indi-

vidual farmers have for the future. These plans are discussed belev,

Fammer!s Attitudes Toward
Future Devslopment

In conjunction with the questions asked concerning land use and
production 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 affirm-

atively, while 55 percent replied that they hed no future plans

- ]_Qlt-



(Table 2.13). imamining the responses of all sample farmers, the great-
est emphasis fbf future develﬁﬁment is to be placed on the introduction
of new high yielding varieties of rice. On the average 20.0 paﬁcent

of those qugstianed said that they plan to introduce these varieties

in the near future, Responsas on a regionzl basis tended to be in-
versely'propqrtiaﬁal to increases in the area planted in Tengil pre-
sented in Table 3.5, For example, the hi“%;st responsé rate occurred

in the northern provinces of Hegion I where the increase in area

planted in Tongil was the Jeast, I the southern previnces of thé

Region III just the opposite was true,

The second largest affirmative response, 6.9 percent, was for the
introduction of communal fertilizer and pesticide applicatich. This
response tended fo be heavily weighted by a strong interest of faimers
in the middle provinces of region II. Here, 12,0 percent of all
farmers swveyed answered that they wished to organize such activities.
As indicated previously, this was the only region which showed posi-
tive increases ﬁn labor inputs during rice cultivation (Table 3.7).
When combired with the above response rate, this may indicate the pre-
sence of a labor shortage during the cultivaticﬁ seasen, This conclu-
sion however, must be tempered with the realization thot local govern-
ment units in the region have recently put on 2 campaign to promote Fho

intrecduction of communal farming practices.
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TABIE 3.13

tercent of Farmers Having Positive Development Plans
by Type of Development and Region, 220 Sample Farms,

Korea, 1975

- 106 -

Typs of development Region | Region ;| Region » Average

ype of developmen 1 11 111
Introduction of new high 27.3 20.1 12.4 20.0
yielding varieties ~ rice ’
Increase in the double 6.0 2.3 6.2 4.8
cropping ratio ’
Increase in farm A 4.9 2,5 | 43
machanization !
Conmural fertilizer and 3.8 12,0 L.9 6.9
pesticide application -
Soil impr@vemént 2.6 6.3 2.5 3.8
Introduction of cash crops 2.7 2.6 8.6 L6
Uther 1.7 - - 0.6
Sut-Total 9.6 58.6 37.1 45.0
No planned improvements 50.5 51.7 62.9 55.0
Total 100.0 | 100,0 | 100.0  100.0




Two development issues, the intredaction of cash crops and in-
creases in the double cropping ratio registered third amongst the
'mcst common postitive res?onsesi‘ With respect to the latter acti-
‘vity3 5.0 percent of all farmers interviewed rank this as their
majer development goul. Affirmative responses tended to be
strongest in the southemn p;ovinces of Region J1I where climateic
conditions are most favorabie for the preduction of such crops. On
the issue of increased,deuble cropping,a similar number of farmers,
5,0 percent, responded affimmatively. The strongest responses, 6.0
and 6,2 percent,'seemed to occure in the nor%h&rn provinces of Hegion
I and the southern provinces of Region 1II, .In the former region,
the double cropping ratic incraaéﬁd the least of all three regions
following the projects. In the latter region, where the ratio in-
creagsed 18,3 points, the emphas;s placed on.drainage improvemeint may

have created conditions for even greater improvements,

Because of the importance placed on the improvement of the double-
cropplng ratio in progec% plars, a second questlon concerning the
constraints vnlch farmers felt in their attempts to improve this
ratio was also asked. In general, 56.8 percent of the sample far—
mers4respouded tﬁét they were.ccnstrained in.impyoving their double-
cropping ratic {Table 2.14). The remaining 43.2 percent felt they

had no problems,
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TABLE 3.14

Percent of Farmers Who Felt Some Constraints on

Improving Their Double-Gropping Ratios by Type
of Constraint and Region, 220 Sample Korean

¥Less than 1 percent

e 108 EL ]

Farmg, 1975

Type of Region Region Region “Average |
constraint I I1 111

‘Poor drainage 25.9 33.2 ; 39.6 35.8
Labor shortage 2,5 3.5 6.2 5.1
Capital shortage # # 13.3 £.8
Weather 26.5 * ® 7.5

| ’chers 2.1 4.3 1.0 3,6

| Sub-Total 67.1 0.9 62.4 56.8

i Ho constraints 32.9 51.1 37.6 L3.2

' Totel 100.0 100.0 10;0.0 100.0



In all three regions, responses seemed to be doeminated by poor
drainage. Of all farmers asked this question, 35,18 percent responsed
in this manner. Responses tended. to become stranger meviﬁg from the
northern provinces of Region I to. the socuthern provinces ;f Region III.
It is interesting to note that even in this latter region where drai-
nage improvements were emphasized, the responses of sample farmers
indicated that drairage was still a problem, 1his 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 and 33.2 percent of the sample fai—

mer {elt that drairage was a problem,

Other censtrainte tended to vary by region, As would be expected,
weather was considered by farmers in the nérth@rn provinccs of Region
I ﬁ@ be the greatesiucanstraining factcr on double cropping. In the
southern provinces of Region III, capital was the second mest men-
tioned constraint. Given the relatively high double-cropping ratio
already practiced by farmers in this region and theirsdesire for
further intensification, the level of this response would seem reason-—
able, ;Increases in the capital supply available to the sample farmcrs

in the region would in all probability be used for mechanization to

cropping.
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A Comprison Between the
Physica’ Effects of the Investment
and the Planned Effeccts

In the 1973 preinvestment analysis, a2 variety of assump-
tions were mede concerning the effect of the investments on
the size cf benefited area, changes in cropping patterns and
yields.  After pne year of production, it would seem reasonable
to hypothesize that the realized benefited ares should equal
the plenned ares and that the actual changes in cmpping
patterns and yiclds should be lower than those anticip ated.
This latter peint is based on the premise that it normally
teakes farmers 2 or 3 years because of seil, technological anid

input constraints, to reach anticipated productien levels.

Examining the planned and reaiized benefited area associ-
ated with the eleven sampled projects, the first hypothesis
above seems tc be partially substantiated (Table 3.15). In
only one sab-project area, Ha-gi, was there a substantial change
between the planned and -ealized area, Here, the realized
ares was only 71.2 percent that. of the planned area. In all
other areas the planned and realized area were approximately

the same.
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TIRLE 3.15

Planned and Realized Renefited hres Associated With il Land
and Wator Develepment Froject Areas, Kerea, 1974-1975 1/

Planned Realized ﬂ
Project and Region njé‘i; f;‘féi -

) S /N B )
Hegion I
Gae~won 115.0 115.3 100.3
Cheung-ryong 277.0 277.0 1C0.0
Yeo~ju 180.,0 187.5 104.2
Gun-am <8e.0 28E.0 100.0
Sllb-' th iigl 86@ 30 86‘? 08 1@@1?
Region II
DQ*bDng 73 al ?5 QG gé &%
An-deok 201.0 201.0 100.0
Jang-ha 231.0 231.0 100.3
Sung-su £31.0 £31.0 100.0
Sub-tatal 1,143.1 1,138.0 9.7
Region ITI
Song~wol 70.0 7¢.0 1C0.0
Dh-ryu 150.0 150.0 1¢0.0
Ha-gi 553.0 393.9 71,2
Sub~-total 773.0 613.9 79.5%
TOTAL 2,774.1 2,616.7 | 9L.4

i
- L | ——
1/ Plenned estimates are taken from MAF, AID Loan Applic-

ation "Supplementary" as Reqguested by &I (The CGovernment of
the Republic 9T Korea, Decenber, 1573), pr.29-30, wkile reali-
zed area is calculated from the 1976 sample survey



Unlike the estimates of project area, a comparison of
the double Jeropping ratios which apyiarcd in the initia:l
plans and those developed from the survey data did show some
variability (Table 3.,16), Divergence between the two series
occurred in both the with and without project estimates,

In the w1thcut project estimates, the initial plans overesti-
mated the ratios in ﬁer%hexﬁ rrovinces of Region [ and under-

southern provinces of

El‘

estimated the ratios in the m ddie a

Region II and III, In the with project estimates, the planned

fude

ratios underestimated the double cropping ratio. in Region 1

e,

neg ioy

o}

.and IT and overestimated it in: IIT. It skeould b

[\

P

remembered that the survey ratios cnly estimate the double

cropping ratios after one year of production. In all prob-
ability, as the intensity of cultivaticn increases after 1975
{Table 3.13) the éifferengft hetween the planned and realized

ratios will lessen.

Te examine this likelihood target ratios were develeped
by adding the 1974 double cropping retios developsd from
survey data to the planned changes which appeared in the

initial documents. These target ratios where then comparsld
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Change in the Planned and Realigzed Double Cropping Ratios

T4BLE 3.16

Based on Rice Barley Paddy Area in 11 Land and Water Development
Project Areas, Koreal

Sub=Project
and Without Proiect With Projsct Change
Region Planned | Realized Planned | Realized Planned | Realized
Repion I
Gag=won 100.6 100.0 113.9 100.0 13.3 -
Cheung=ryong 105.7 111.9 109.7 130.7 L0 8.8
Yeo=ju 104.5 100.0 110.0 11i.1 5.5 1l.1
Gun=am 120.6 10.0 109.7 104.9 -10.9 L9
hverage 107.8 106.2 110.3 114.2 2.5 2.0
Region I1 !
Do=-bong 129.5 13%.0 150,0 150.1 2L.5 1..2
An=deok l:.&&-s 178-() 1214-9 18£+ b? 10.5 5-8
| Jeng=ha 112.1 141.1 110.8 4 152.8 -1.3 11.7
| Sung=su 139.9 1504 184.9 168,2 50.0 17.8
hverage 132.7 151.7 157.0 166.8 24,3 15,1
Ragion III ; ‘
Sonf=wo 1 1 140.0 157.2 | 180.0 191 o4 40.0 34.2
Oh=ryu ; 140.1 146.0 | 179.5 | 167.9 59.6 21.9
Hamgi | 140.0 151.8 | 185.0 165.9 45.0 141
Avarage | 140.1 151.0 : 183.6 169.3 L3.5 18.3
' | : i

|l

!

|

L/ Plenned cstimates are from MAF, AID oan Application "Supplementary" ks Reguested by AID,
while rcalized estimates are cdlculsbted Trom the 1976 sample survey.
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with the after project ratios developed from the survey data
to dé¥e}mineqif the initial ?léngeé changes seemed reasenable.
This comprarison indicated that the target ratios will most
likely be exéeeded in the northern and middle provinces of
Region I and IT and fall short in the socuthern provinces of
.Region III. -In tegion I the target ratiowas 107.8 while the
survey ratio was 114.2 ¢r 6,4 points higher. 1In Region II
the target was 157.0 wher; as the present ratic is 166.8.

In Region III, the hypothetical tgrget; was 183.6, while the
survey ratio was 169.3, a difference of 18.3 p;ints. It may
be difficult to reach this latter tharget level even after the
two to three year period follewing the completion of the pro-

jects.,

hs Table 3.17 indicates, the rice yields which were thought
to exist in the proj ¢t areas in 1974 when comparzd to the

survey yields tencded to be slightly high in Region 1 and low

el
(3

in Region II and III. 1In all regions, the planned yie
responses tended to be lower than these actually realized.
7 survey results indicate that rice yields were 3.2, 17.3
and 21.8 percent high during the first year of production

than those planned in Region I through III respectively.

- 1L4 -



4 Comparison Between Rice and Barley Yield Planned and
Realized i#fter One Year's Production in lllAand and
VWater Develcpment Project :-rea, Korea

Sub-Preject 975 Survey Yields ss a percent
hrea and of 1973 Planred Yields
Region . Rice Barley
Before sfter Before ! «fter
B
Region 1 |
Gae-won 77.1 103.6 9L.7 . 87.9
Cheung-ryang 113.8 110.6 ) - i -
Yeo-ju 105.9 106.6 - I 8h.h
Gun-am 92.3 91,8 - | 84.8
Lverage 97 .3 103.2 oL.7 , 85.7
Region II L
Do~bong 3.7 111.1 T2.4 § 69.6
tnedeok 100.0 125.1 76.6 g 73.7
Jang-ha 119.5 119.3 97.5 97.7
Sung~-su 108,06 112.5 8l.1 : 74,2
- Tverage 105.5 117.3 76,9 | 73.8
Region III ) i
Song-wol 97.0 | 119.1 78.5 1 75,5
Oh-ryu 125.9 120.8 77.2 ' 76,9
Ha-gi 108.7 | 125.5 76.6 +  76.8
Lverage 109.5 121,8 T7.L | T6.L

1/ Planned yields are taken from MiF, AID L

0an
ation for Ixpansion ef Irrization Facilities Project (Republic
of Kores, December, 1973), pp. 29-30, while the realized yields

are from the 1976 survey.
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These substantial increases most likely result~d from a much
more rapid introduction of the higher yielding varieties in

the project areas. 4apparently, such variety changes war

10

not considered in the initial yield estimztes,

The planned barley yields tended to bu overestimated in
all regions both before and after project completion. 1In
the northem provinces, the planned estimates tended to-bi 5
percent overestimated before the project and 1k percent after.
In the middle and southern proYiNCéS of Region II and Region
Iil, berley yields were.cverestimated by about 24 percent beth
before and after the projects, Errors in these estimates
may have been caused by problems which existed‘in Korea's barley
statistics reporting systém during the.perind.‘ These problam
have recently be:reduced by a complete readjustment of the
statistics. “
The unplanned yield increasénin Yice mentioned abéve tended to
over shadow the rather week éarleyiresponses. This shows up in
the calculation of the net income streams and the Iiﬂ'sﬁassoc-r

- .

iated with each project. These are discussed in Part IV below.
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The rather substsntial incresses in rice yields, discussed
in Part 111, led to increases in the net agricultural income
generated in each of the sampled project. These increases
andit%e IRR's associated with them are discussed in this

section.

The section opens with an examination of the net income

streams asseciated with each, project. This is followed by an

L

discussion of the various TRR's developed in the study- The
section closes with an evaluation of the indirect benefits
genarated by the projects which were net used in the calcula-
tion of the IRK's.

Changes in Net
Agricultural Income

In each of the sampled project areas, a positive increase
in net agricultural income was evident, Examining all elé&ven

project, this amounted to slightly more than 547 millien won

] - 1317 -



per year, ranging from 12.5 million won in the Do~bong sub-project

area to 90.9 million won in the Gun-am project area (Table 4.1)«

This overall increase resulted from a rather substantial increase
in gross agricultural receipts and enly modestriHC?ezses in proeduction
costs, From 1974 to 1975, the formeyr increased 777.2 million wen or
46.0 percent, while the later increased only 230.1 million won or 27,9
perbent. When viewed in terms of the ratio of gross income to prédnc~
“tion costs, this rose from 2.05 won in 1974 to 2.34 v%n in 1975. This
meant that farmers in the prnje;t areas tended to receive 14.1 percent
more gross income per wopn invested in production inputs in 1975 than

in 1974,

On a per hectare bhasis, the investment in land and water develop-
ment tended to generate an increase in net income of 163 thousand won
per hectare (Table 4.2). The lowest average per hectare increase,
159.8 thousand wen per hectare, was recorded in the northern ppaviﬁcas
s»f Region I, while the largest increase 214.2 thousand won per hectare,
.
was in the southern preovinces of Eagidn IIT.

These increases when combined with the capital investment and K

yearly operating and maintenance costs from the basic income streams

[$H]

=guired to calculate the TIRR's asscciated with each project. These

are exXamined below.



TABLE

1@: 1 v

) Net Increase In Agricultural Incomes Resulting From Land and
Water Development Investments in 11 Sample Project Areas, Korea, 1975

staﬂ%é

prices where appropriate,

2/ & more detailed breakdown ¢f these increases are fowrd in
Appendix IV,

- 119 -

Sub- ~ Without Project -} With Project liet
Project | Gross [ Froduc-; Net Gross |Froduc- |Net  |incre-
area & incore i tion © | income | income | tion income |ase 2/

_region jso8t “cost
Region I ~ o '
Gae-won | 44)5281 28,455 | 16,473 | 88,728 | 35,757 | 52,971| 36,198
C*;;g:;g" 149,965 5?3393'; 72,028 | 244,810 | 102,652 | 142,188] 67,160
Yeo-ju 59,367 ;23,725 35,642 | 115,981 | 54,266 | 61,715 26,073
Gun-am | 39,88 [ 20,638 | 19,046 | 201,266 | 92,335 | 109,931] 90,885
Sub-Total | 294, 144 %!.5@,955 143,189 | 650,815 | 284,029 | 366,805] 220,616
Region II | R | s
Do-bong | 55,254 | 31,479 | 25,179 | 68,712 | 31,052 37,660 12,181
?‘ An-deck |141,839 78,158 | 63,681 | 219,837 | 95,689 121:.-,1!;5% 60, 467
Jung-ha |181,023 | 90,528 | 90,495 | 228,933 | 103,925 | 125,008 34,513
Sung-su  [523,401 (231,223 |292,178 | 651,147 | 270,784 | 380,343 88,185
Sub-Total {901, :’ajlt{ 431,388 1471,533 | 1168629 | 301, 450 : 657,179{ 195,646
Region I1I
Seng-wol | 50,554 28,397 | 22,157 72,515 | 31,836 | 40,690 18,533
Ch-ruy  |110,444] 57,062 | 53,382 154,854 | 66,290 : 88,564 35,182
Ha-gi  |329,538 %156,147 173,391 420,975 | 170,488 | 250,457] 77,096
Sub-Total | 490,536 241,606 248,930 618,355 | 268,614 | 379,741} 130,811 |
TOTAL | 1690501 (823,949 |866,652 | 2467799 | 1054074 | 1413725 547,073
A1l mcnetar;r estimates are in tnousand 1975 cr, calculated u;,ﬂg
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TiBLE 4.2

Increase in Net isgricultural Income Per Hectare of Paddy Resulting
from Land and Water Development Investments in 11 Sample Project iAreas,
Kores, 19761/

Region

Region

Region I

Gae=-won
Cheung-ryong
Yeo~ju
Gun=am
Sub=total

11
Do=bong
in=deok
Jang~ha
Sung=~su
Sub-total

IlI
Song=wol
Oh=ryu
Ha-gil
Sub=total
TOTALL

' W1thout Prmgect Aluh Progech
Plantbd Totgl Net Net Planted | Total Nht “Net Increase
Area Projecet | Income Area Project " Income Per
(Ha) Ine e Per Hn (Ha) Income é?mf Ha Ha

7.5 16,473 169.0 115.3 52,971 L59.4 290 .4

227.9 72,028 316.0 277.0 142,188 513,3 197.3
B8.2 35,642 LOL.1 | g8.2 Ly 125 523.0 118.0

68,2 19,046 276.3 288.0 | 109,931 38L1.7 102.4

481.8 143,189 297.2 768.5 35k,215 1 A4L57.0 i59.8

1784 63,681 357.0 201.0 124,143 617.7 260.7
231.0 90,495 391.8 231.0 125,008 5L1.2 1L9.4
631.0 292.178 463 .0 631.0 580,343 602.8 139.8
1,115.4 471,533 L22.8 | 1,138.0 667,179 586.3 163.6
70.0 22,157 316.5 70.0 40,690 581.3 264.8

151 -? 53, 383 351 ag 15000 33, 56&- 590 UA- ! 23‘5 35
393.9 1 173,391 LL0 .2 393.9 250,487 635.9 165.7

| ‘6l5.6 | 248,931 LOL 4 613.9 | ﬁ/;,7kl 618.6 214 .2
L 2,212.8 i 866.652 391.7 | 2,520,4 '1,398, 1 bOB5LT 1 163.0

| i i

1/

were appropriate.

hll monetary estimates are in thousand 1975 won, calculated using shadow prices




IRR's hssociated with the
Sampled Projects .

The internal rate of return associated with total project invest-
ments were calculated for each project area using shadow and domestic

prices. The results of these calculavions are presented in Table 4.3.

Assuming 1nternatlona1 prlces these rates tended to vary from
8.56 in tbe Gae-won pbolect,area to 19.39 in Cheung-ryong. The low
rate of return in Gae-wnn was a direct result of relatively high,
construction costs. In this area the presenéa of unfavorable soil
conditions inflated investment costs to 3.1 million won per hectare &/
In Do-bong project area, invcstment costs were relatively reasonable
- averaging 1.3 milliﬁn"wcn per hectare, the per hsctare net income
generated by the project was the lowest recordéd amongest the elever

projects. In Ch-ryu project area, relative high investment costs of

1,7 million won per hectare resulted in a rather modest IRR of 10,69.

én“éxamination of the IRR's with respect Lo the type of major
facility constructed, did not provide a clear indication of the pro-
ductivity of reservoir facilities over ppmping»stations or vice versa,
On a regional basis,.pfcjects in the scurtheinpp}ovinces of Region III

[ - .
did seem to be slightly less productive than those in the other two

1/ The presence of large . amounts of sand and gravel in the
area hampered the consStruction of the reservoir and required that
irrigation canals be lines in some areas and that reclaimcd and
consolidated paddy soils be strengthcnea with clay.

- 14 - .



TABLE 4.3

The IRR's Lssociated with Land and Water Development
investments In 1l Sample Prngect Area, Korea,

1976/
" T Dy d Domestic Prices
International Price Total Investment £ID  Investment
Total AID
Reglon Investment | Investment Planned Realized Planned Realized
Region I
Gae=won 8,56 25.56 8.22 13.21 21.08 LO.6L
Cheung=ryong 19,39 39.91 15.01 27.92 33.33 50.00 +
Yeo-ju 12.86 13.33 22.14 17.39 29.05 18.06
Gun=am 19.04 50.00 + 13.20 23,74 31.23 50.00 +
Region II
hn=deok 18,64 42.05 18.68 29.48 50,65 50.00 +
Jang=ha 13.55 23.12 23.32 25.41 L1.67 43.61
Sung=su 18.42 31.42 28.44 27.05 50.00 - 50.00 +
Reginn III
Song=-wol 13.66 . 18.61 7.97 17.94 9.39 24,35
~ Oh=ryu 10.69 26,63 14 .64 16.68 29.85 37.92
Ha=ri 12.59 40.15 S0.00 + 18,06 50.00 + 50,00 +

1/ Tlanned estimates are taken from MAF,

AID Loan Application "Supplementary" Ag

Requested By AID (Seoul, The Government of the REpublic ol Korea, December, 1973J,; ob 52 55

Realized estimates are from the g

gample svrvey.
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which limit the adeption of new high yielding varieties in project
areas, It would seem appropriate that these questions could be

addressed in the analysis of the follow up survey in 1978.
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Benefit Cost Hatidbs Cslcelated
Using International and Domsstic
brices Associated with
11 Land ond Water Uevelopnd

Frojecio, Yores, 1976
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¥ ¥ . Dr. Motosuko Kuihanrs. “The Changing Structure of
Agriculture in Jupun: Effects on Rico Farming,”

(Mudieon: The Lund Tenurs Cemter, University of

Wiscongin, 1976)s p.3.
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CR3 D> AKE TAN sk WRE
P lA%ﬁE%ﬁ) ” ‘Agﬁmﬁil@/ﬁfm’,'
v (1970 =US$) |-y e B M g@?gg By
MBI i
N i S T 1 SIDURU BicoSiihlnd |
1953 253 155.5 | 93.4 | 100.4 2.6 1.8 | 15.0
1954 267 154.8 | 91.3 9943 2.8 2.0 | 11.5
1955 320 158.6 | 93.4 | 110.2 3.0 2.3 | 12.3
1956 299 1 158.0 | 99.3 | 1177 | 3.4 | 3.0 | 7.4
1957 371 157.0 | 98.2 | 1186.4 3.¢ | 3.2 | 18.6
1958 413 156,6 | 97.5 | 113,35 4,5 3.4 1 19.2
1959 468 152,3 | 97.1 | 113,58 4.8 3.8 | 20.5
1940 524 . | 156,2 | 98.9 | 115,0 4.3 4,2 | 22.3
1961 635 150.4 | 94,9 | 117.5 642 4.7 | 23.3
1962 712 155.5|] 90.5 | 118.3 77 5,3 | 23.8
1963 794 £9,8 | B89.1 | 116.8 7.7 6.1 | 25.7
1962 928 150,7 | 85.8 | 118,7 .| B.4 | 6.5 | 28.3
1965 1,003 152,6] 83.2 | '11.7 | 8.9 | 6.7 | 28,5
1966 1:124 150,01 78.1 | 105,9 9 o7 7.6 | 32,1
1967 14292 147.5| 75.9 | 108.3 10.3 8.1 ' 33,0
1968 1,507 | 144.5| 72.3 | 100.0 | 0.3 | 8.8 [ 38.1
1969 1,698 138.0 | &7.5 97.1 1i.4 | 9.1 P 36.6
1970 1,908 136.1| 5.3 | 95.3 | 12.6 | 9.4, 38.2
1971 2.104 135.8] 3.5 93.1 14 .4 9.8 | 38.0
1972 2,338 129:9 | 59.5 $1.6 | 15.4 | 10.7 | 44.2
1973 2,457 | 129.6] 56.2 | 91.3 | 16.3 | 11.1] 43.7
1974 2,191 128.1! 56.6 | &9.8 | 16.2 | 11.4 % 4.4
1975 52.2 38.0 16.8 | 11.4 7 42.9

1) Par caPita GNP satima tes Weys developed by doflating current
Japunese GNP estimautes by wholesals price index (bzes year

1970) 2nd then multiplying the deflated vaulues by the

1970 exchange rate. 340¥ = USH1.00.

2)
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Japunesed per capita co.sumption estimutes wsre provided by
the Agricultural Attache. US. Embassy, Tokyo.
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16 = 19 752 408 570 318 252
{(5.4) {(3.7) {5.5) {8.0) (4.8)
20 - 29 2.7 87 1.398 1,000 345 435

{(v0.0) (12.7) {y.8) {6.7) {16.4)
30 ~ 39 2:998 2470 1,795 573 1,222
{(771.5) (72.4) | (17.5) (14.4) (19.%)
40 -~ 49 2,466 2. 194 2,198 746 15451
(17.7) (19.9) | (21.4) {18.8) (23.1)
50 —~ 59 2 5424 2,009 1920 675 1,245
{(17.4) (19.0) | (18.7) {(17.0) {19.8)
60 il k1 225.008 2471 24770 1:316 1,454
| ys.0) | (22.%) | (27.0) | (33.1) (23.2)
! 134933 11635 | 10,252 | 3,973 62279
5 @nﬂﬁy (row) f (100) ! (100} (100)
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yay does not attempt to draw 4 comparison between copdi~
tions in the two countries, but only to present the trends in Japan,
At the national level, the overall grain self-sufficiency situation,
per capita consumption amd rice price sup§@rt,st?actwr§ are reviewed,
At the farm level the discussion is restricted to changes in larm

size, farm households and mechanization,

ﬂ;ti al *rﬁrds

During the 1980's Japan cxperienced a gencral deterioration
in its grain self-sufficiency situation. As Chart 1 indicates,
rice production tended to fluctuate on or around the self-

sufficiency level throughout the p&ri@dgy‘

Chart 1
DUMESTIC SUPPLY AS A PERCENT OF TOTAL SUPFLY
FCR SELECTED COMMODITIES IN JAPAN, 1960-71
Fercent
value




However, the sclfi-sufficiency level of other grains ﬁ%@liﬁ;—
For example, the domestic supply of wheat as a percent of total
ﬁugﬁly‘ﬂ€@1in%d from 39 to 9 percent. Soybeens dropped from 28
to 4 percent and feed grains (mostly corn and sorghum) caleulated
in totai digestible nutrients declined from 67 percent in 1950 to

33 percent in 1970,

The inability of Japan to maintain grain producticn at levels
sufficient to meet domestic consumption led to a rather substantial
increase in imports of grains other than rice., In 1940, 90 percent
of the aggregate value at current market prices of all food supplied
in Japan was derived from domestic production and only 10 percent
from imports. By 1971 the share of domestic production had declined
to 72 percent with the share of imports increasing to 28 percent,
During 1975, it was estimated that food imports constituted 50

percent of the nation's food supply in terms of food value,

The relatively stable position of rice during the gﬁriéé can
be traced to two factors; a declinc ir per capitz consumpticn
generated by inereasing consumer prices and per capita incomes
and the movement away from a multiple cropping to a single crop-
ping pattern on many Japanese farms, The effect of price and incene
on rice consumption is examined below, while ch2ngss in preduction
which resulted from changes in rescurce 2llocation at the fam level

are dealt with in 3 latter section. -
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During the ten year period, Japanese per capita GNP valued in
constant 1970 dollars almost quadrupled, increasing from $524 in
1960 to $1,908 in 1970. This rapid increase in income led to
shiflts in individual consumption trends characterized by a

decline in per capita rice consumption and general increases

in the consumption of fruits, meats and fats and oils,

JAVANESE FER CAPITA FOOD CONSUMPTION AND CNE, 1958-72

Kilograms Per Capita
Per Capita (1970 Us §)
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This decline in per capita rice consurnption when combined with

a drop in wheat self-sufficiency (Chart 1) would indicate che

replacement of rice by wheat in the Japanese diet. also, the
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Fl

shortage of domestically produced feed grains implied in this latter
chart suggests a relatively high price for livestock grréusa:, if
true this would provide an explanation for the relatively modest

rate of growth in per capita meat consumption. JConsumption of this
commodity rosg from 4,5 kilograms per person in 1958 to 15.4 kilograms

in 1974,

The downward trend in per cgpita rice consumption generated by*
increasing income tended to be strengthened by increases in the
government selling price of rice during the pericd. In Japan all
rice produced flows through government controlled marketing channels,
As Chart 3 indicates, prior to 1941 the consumer price for rice
valued in constant 1970 US dollars remained rather stable, ranging
from $218 per M/T in 1957 to $225 per M/T in i962, Between 1962 and
1972 however, the price increased 61 perc%nt reaching $363 by the

end of the pericd,

The rapid rise in selling price however, did not keep pace with
the official purchuse price. Prior te 1961 the Jopznese government
maintained a pricing structure so that the purchase price plus
marketing margin, presumably to cover storage and haniting costs
equaled the selling price. Starting in 1962 a subsidized rice
purchase program was initiated. During the ten year pericd commens-
ing in 1962 purchase prices tonded to be on the average 10 percent

greater than government selling prices.
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Chart 3

JAPANESE RICE HURCHASE AND SELLING FRICES, 1956-74

- Price
(1970 us$)

360 | ‘
3o R

320
300
280 |
260
2001

This price policy, which transferred income to rice farmers,

el

did have a beneficial effect on rice precduction. As Chart
indicates, domestic subply rose from 98 percent in 1962, reached
a peak of 112 percent in 1968, and declined to 107 percent in

1970,

However, this relatively favorable rice price situation,

when combined with an increase in off-farm employmsnt oppertuni-

[t

ties, also led to some major shifts in farm structure. Thes.

(

changes are examined below,
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Changes in Japanese Farm Structure

The rapid increase in the purchase price mentioncd above helped
to generate increases in famm household income, Overall famm house-
hold income, msusured in constant 1970 US dollars grew 300 percent
from %&,291 in 1960 to é&,g?ﬁéin 1970 (Table 1), During the periocd
the proporticon of this inqgmé generated from farm sources declined.
Farm source income rose slightly less than 200 percent, f?éﬁ $710
in 1960 to $1,412 in 1970. The relative impcrtence 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, approximateiy 64, percent

of all farm houszehold income was generated from nonfarm sources,

The growth in nonfarm income sources in light of a rising rice
price led to two major changes in the structure of Japanese famms,
Fifst, there was a distinct tendency for farmers:while retaining
the same production area to switch from full-time to part-time
farmiﬁg. In 1965, the average area cultivated by farm households
was 1,03 ha, While this area r&@aiﬁ?d rather stable, rising to
1.06 ha by 1970, the percent of farm households engaged in full-
time farming declined from 34.3 percent in 1960 to 14,4 percent in
’1972 {Chart 4). On the other hand, part-time farm operations in-

creaged from 65.7 percent in 1960 to 85.6 percent in 1972. Tn this
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TABIE 1

Annual Farm and Off-farm Income
Fer Farm Household in Selected Years —

, S& Ire Gf

7 Total Farm Farm Off-farm Off-farm

Year Hyusehold Income _Income ~ Income Incomel?
1960 | 1,291 710 5@ 45,0
1965 2,351 1,128 1,222 52,0
1970 3,870 1,112 2,559 63,5

a/ Deflated from current yen using the Japancse wholesale
price index {1970 = 100) and converted to 1970 US dollars using
the 1970 exchange rate $1 = 360 ¥,

first tended to rise from 33.7 percent of all farm households in
196@ to 36.7 in 1965, . By 1972 they had declined, cémprising only
27.1 percent of all famm househOEGS"j The number of farm households
engaged in part-time farming but with 2 major portion of their income
coming from off-farm employment (Type I1) showed & steady tendency
to increase,‘ In 1960 these houscholds constituted 32,0 percent of
all farm households. By 1972 they had increased to 58,5 percent cf

all farm households,

2/ Part-time farm households are divided by Jzpanese statis-
ticians into two categories: Type I, households in which {arm
income exceeds off farm earnings; Type 1T, households in which .
the reverse is true.
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Chart 4

TRENDS IN FULL AND PART-TIME
FARMIRG IN JAPAN, 1960-72

Fercent
. 100L
Totul Part~time Farmers
801 s i e e e
» - e
; e o
60]. .
Part-time Farmers. -~
Type Ijéi‘ﬁ""
1014 e bart-time Farmers
R D e Sy TN £
oo ,?4\ Type, ;Ir—_;'{
20 L ‘R\M_N» , )
TTrotalsFull-time
Farmers
] . N N . i ] § .. i1
1955 1960 1965 19570 1975
Year

a/ Part-time farmers - Type 1 are farmers who earn more than
50 percent of their income frou farming while Type II farmers earn
less than 50 percent., '

Associated with the shift from full to part-time farming, a
second and possibly more!important trend with respect te grain prodnc-
tion also occurred. As thé portential for nonfarm employment in-
creased, labor which was nem2lly used in farm production shifted

to nonagricultural employment in the industrial service sectors,
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Professor Fukuda describes these changes in the follewing words:

Since the 1950's when Japan was challenged to expand her
economy through industrialization, the economic conditions
surrounding agriculture ,.. wages rose at the highest rate
among all the factors of production, bring & rapid exodus

of rural youth and even of farm operators themselves, and

P
i%m

-

seriously resulted in a shertage of labor for famming ..«

Yori believed that the only reason that this shift didn't amount to
a complete exodus was the presence of an imperfect labor niarket whicl

provided only unstable, low wage opportunities for unskilled farm

labor ¥, This shift was substantial enough to lead Minami to the
conclusion that during the late 1950's or early 1960's Japan passed
from a phase of lewis-type "unlimited supplies of labor" in the

traditional (primarily agricultural) sector of the economy to a phase

.
of "limited supplies HE{

3/ Minoru Fukuda, "Economic Cernditions for Farm Hechanization”
in Economic Approaches to Japanese Agriculture ed. by Masancbu
Kuwahara ( lokyc: Fuji Fublishing Co., Ltd. 1969), p. 3k.

)

L/ Taira Yori, "Characteristics of th: Family Farm in J apan, ¥

in Economic Approaches, op. cit., p. 99.

5/ Ryoshin Minami, "The Turning Point in Economic Dev:. opment:

Japan's Experience.? Economic Hesearch Series Ho 1@ { Tokyc: The
Institute for Economic Research, Hitotsubashi ﬁniy sity, 1973),

P 1?2.



The major share of this labor cutflow was in the 20 toe 9 year

age range (Chart 5). During

&

group dropped from 41.5 percent of the total agricultural labor

foree to 27.3 percent. This exocdus resulted in the

E}n
£
bk
b
3
"%
L
! H&
£
4

ployment of women and elderly as agricultural lszborers and an incre-

age in the demand for farm machinery. e nusiber of persons over &0

employed in agriculture alse increased from 18.0 pereent in 1980 to
33.1 percent in 1970. In addition, women especially in the older age

groups began to tike @ more prominent rele, By 1970, 40 percent of

" the Lgta¢ farm labor force wae mide up of women cver *%e age of 4D,

The increase in farm wages £ssociated with the dm&ilﬂﬂwlﬁ total
labor f@rﬁﬁ moved Japanese agriculiure away from a land-saving labor
intensive technolegy to a more cépital-intaﬁsive, machine using tech-
nology. With the government's emphasis on rice preduction and its

enhanced profitability due to the price support structure;, msjor

oy

machinery development and intreduction occcurred in the area of rice

cultivating, planting ard harvesting eguipment.

A1l equipment was developed for small hcidingé and was in high
demand in the labor scarce agricultural sector, As Chart 6 indi-
cates, power tillers increased 470 percent while the nunber of power
sprayers rose 500 percent. The number of rice combines which were

first introduced in 1970, grew in & two year pericd to over 100,000
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S Chart 35

 SELECTED AGE GROUPS AS A PERCENTAGE

OF THE TOTAL AGRICULTURAL LABOR FORGE, 1960-70
Porcent
ol |
| L0~59 years

16-19 yeara

4

1960 | 1965 1970

Year

units, Whﬂe the number of rice planters is not kmown, it is known
that 32 percent of the paddy field area was planted in this w&y by

&
1973'{’

~ Given rather stable farm size, the movement toward a more mech-

: 'anized' type of égrimlture ‘away from the traditional labor intensive

| é/ Dr. Motosuke Kaihara, "“The Ghanging Structure of Agu,mﬂ_twe :

. m Japan: Effects on Rice Farming," (Madison: The Land Tenure Center,
. University of Wisconsin, 1976), p. 19. ’ s L




structure has led to less intensive cultivation. 4As 2 result there
haz been marked decline in the double~cropping ratio and a tendency
to engage in the spscialized single-cropping of rice which requires
less labor. The Lypical winter crops of wheat and barley have conti-
; . |
nued to decline, Wheat production fell from 3,8 million tons in 1361
to 1 million in 1970, Barley, corn and soybean production, a&s inui-

cated in Chart 1, also tended to decline,

Chart 6
MAJOR BQUIRMENT ON JAPANBIE FARMB, 1955-1972

Number of
unite
{1,000 8)

i

Power [

L
3| threshers e
2
1

- P Powar tillers

¥

. i 1o

" »"""’ V
== Power Sprayers

P ie e
F Y

1955 1950 1963 1970 1975

Year
Summary and Conclusions

The heavy support which rice received during the £0°'s srd the

decline in the agricultural labor force caused by groeth in the
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nonagricyliural sector moved Japanesd agriculture toward
This mechanization, a3 we have seen, has not
form of agriculture but to 4 decrcase in eropping

rebirth of single-cropping agriculture, Win

tances were abandoned with a resultant decline i

sufficiency rate of wheat, corn, sorghum ard soybeans. Thus, Japinese

agriculture became, during the 60's, more !

production.

DOMESTIC SUFPLY AS A FERCENTAGE OF
TOTAL SUPFLY FOR SELECTED CROES IN JAPRN, 1960-70

Ttem 1960 | 1962 | 1964 | 1966 | 1968 | 1970 | 1971

Rice 101 58 g5 | 201 ¢ 112 | 107 | 92
Wheat 39 38 ;1 22 21 8

. , ] oy . g 5 , B
Soybeans |28 21 12 8 o =

Feed &7 61 L9 10 34 3%

Lpgregate ! 50 a7 82 RO . BAL LT
Velue a;f Food - ;

e o s s e S

Source: Dr. Motosuke Kaihara, "The Ehcmg“?r?-h
Agriculture in Japan- E“‘nevsts
{(Msdison: The Lupd
Wisconsin, 197%), p. -‘5
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Per capita Gt estimates were developed by deflating
GNP estimates by wholesale price index (b

360%= US#1.00.

Japanese per c2pita consumption estimates
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