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INTRODUCTION

The Office of the Area Auditor General/East Asia has conducted

a review of USAID/Korea activities to evaluate their present
status in conjunction with the consummation of the Mission
projected for September 30, 1980. Our audit included a review

of all active projects and a limited review of projects terminated
since our last audit (Audit Report No. 76-35 dated September 30,
1976). In addition, a review was performed of Mission close-

out plans and procedures. Our audit included a review of project
files, visits to project sites and interviews with project per-
sonnel both at USAID/Korea and various offices of the Republic

of Korea (ROK).

Our audit was conducted in accordance with generally accepted
auditing standards and, accordingly, included such other
auditing procedures as we considered necessary in the circum-

stances.

BACKGROUND

Effective September 30, 1980 the USAID Mission to Karea will be
terminatad. The termination of the U.S, economic assistance
program to Korea comes after 35 years of cooperation between
the two governments in which approximately $8.0 billion has
been programed to upgrade the Korean economy. (See Exhibit A
for a financial recap of the assistance program),

The Republic of Korea has seen vast improvements in its economy
during the period of the U.S. assistance program. USAID/Korea
can take credit for having participated in a very successful
economic program. As a result of that success the Agency has
decided that a formalized USAID Mission in Korea is no longer
needed.
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fhe termination of a USAID economic mission invclves careful
consideration of active project activities to ensure their
proper resolution; development of linkage between programs
which will be on-going after the termination of the Mission
through other intermediaries and assurance that all Mission
properties are liquidated in conformance with Agency policies
and regulations.

The staff of USAID/Korea at the time of our audit was comprised
of three U.S. direct hire (AID Representative, Program Officer
and Controller) who were assisted by ten foreign national (FN)
employees., All of these employees will have departed the Mission
by the termination date with the exception of the AID Represent-
ative (departure projected 30 to 60 days after termination date)
and two FN employees.

CONCLUSION

As a result of owr audit, we have concluded that Mission activities
which include the management and monitorship of several active

loan projects; liaison with private voluntary organizations;
implementation of a PL 480 Title I program; backstopping centrally
funded research activities; advice and assistance to Korean
institutions under the American Schools and Hospitals Abroad

(ASHA) program and the preparation of Mission close-out procedures,
are performed efficiently and effectively. All of these Mission
activities were being performed by the three U.S. direct-hire
personnel assisted by a capable staff of Korean local personnel.
The limited number of assigned Mission personnel enhances what

has been accomplished to date. Our review did indicate areas

which we felt warrant attention by USAID/Korea personnel with

the assistance of AID/Washington. These areas are addressed in

the following sections.

STATUS OF MISSION ACTIVITIES

Principal Mission activities are confined to fow active projects
and the preparation of close-out procedures. The four active
projects have terminal disbursement dates in September, 1980..
AlD/Washington has expressed strongly its desire to close-out
Mission activities as of September 30, 1980 and has shown no
intention to prolpng project activities beyond that date. The
curtailment of project activities will affect some planned
project activities and also should result in the deobligation

of project funds as noted more specifically below.
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Active Projects

Agricultural Research Project {(No. 489-0705)

This $5 million loan funded project has successfully
upgraded the agricultural research capabilities of
the ROK's Office of Rural Development. The Project's
principal elements included financing the exchange

of U.,S. and Korean professional researchers and the
procurement of laboratory equipment. Measurements

of project success are reflected in increased Korean
crop yields.

At the present time there are 14 Korean Doctor of
Philosophy (PhD.) candidates and 4 Master Degree
candidates in the U.S. At the time the project is
terminated 7 PhD. candidates will not have completed
their education. This situation is attributed to the
candidates' late departure from Korea. Regardless,
funding for these candidates will be terminated as

of September 30, 1980. ROK officials have advised
that the candidates will seek other sources of funding,
i.e., fellowships, to complete their education. Our
feeling is that the substantial U.S.G. investment to
date requires a formal resolution of this problem to
ensure that the candidates do complete their education.

Recommendation No. 1

USAID/Korea in conjunction with the
ROK's Office of Rural Development
resolve the funding issue in respect
to the Doctor of Philosophy degree
candidates remaining in the United
States after the completion of the
project.

Seoul National University (SNU) Project (No. 489-0709)

The project was aimed at developing the SNU College
of Natural Sciences by upgrading the faculty and
graduates. The method of achieving the project's
purpose was through the exchange of U.S. and Korean
professors. In addition, the project procured
laboratory research equipment. All critical perform-
ance indicators are being satisfied. Despite vigorous
attempts by USAID Korean and SNU personnel to ensure
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effective utilizatinn of project loan funds ($5 million)
it appears that there will be a deobligation in excess
of $100,000 by the terminal disbursement date. USAID/
Korea personnel advised that project loan funds will

be deobligated as soon as final project requirements
are defined.

Health Demonstration Project (No. 489-0710)

The purpose of this $5 million loan was to establish the
capability within the ROK government to plan, conduct

and evaluate low-cost integrated health delivery projects
for low-incone families. As part of the project, the
Korean Health Development Institute (KHDI) was created
with the goal of successfully demonstrating a low cost
health delivery system for replication in other parts

of Korea.

Currently, the project is more than 85 percent completed
based upon its critical path indicator network.

Due to a late start in project activities, a deobligation
estimated at $500,000 will be made after project terminatiomn,
Of particular importance at this point in project implement-
ation 15 the construction of a permanent building for the
operations of KHDI, Maximum AID investment in the con-
struction is $418,000. The construction of the building

has yet to be contracted. USAID/Korea has advised KHDI

that no AID funds can be utilized for construction
expenditures incurred after September 13, 1980. The
building will be constructed in phases over a three year
period. AID investment is connected with the first phase.
The building's late start in construction draws into
question the amount of AID investment to be funded by

the project's termination date. As a minimum, USAID/

Korea should request from KHDI confirmation that despite

the cut-off of AID funds other financial resources will

be available to complete the building.

Recommendation No. 2

USAID/Korea request the KHDI to provide
evidence that sufficient funds will be

made available to complete the building
construction in view of the termination

of USAID financing as of September 13, 1980.
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Korea Standards Research Institute Project (No, 489-0711)

Primary objective of the project was to assist in the
development of a Korean institute which would be the
ultimate source for all national standards. To this
end AID provided $5 million in loan financing for
technical advisory services from the U.,S. Bureau of
Standards (NBS); training of institute personnel at
NBS and the provision of commodities. The project
has met its objectives and will fully expend its AID
project furds in compliance with loan documentation
by the termination date of the project.

Projects Terminated since Prior Audit of USAID Activities

Our audit also reviewed four proje cts which, although
terminated since our last audit had significant unaudited
expenditures. The four projects reviewed were:

Small/Medium Scale Irrigation Projgct (No. 489-0706)

A project which succeeded in the construction of 56
small to medium scale irrigation systems. A post-
project evaluation of 1l irrigation systems indicated
that the internal rates of return were higher than

originally planned.

Chong Gye Chun Sewage Treatment Plan Project (No. 489-0657)

After an iritial dnlay, construction of the sewage
treatment plant and interceptor sewers was completed
and both are in operation. Final evaluation concluded
that the prcject has had a positive impact on the
environment and the quality of the Han River water.

Elementary/Middle School Pilot Program (Proj. No. 489-0696)

The objectives of the project have been achieved with

the development of a new education system for elementary
and middle schools. The construction of a television
transmission system by the Ministry of Communication

(MOC) had to be abandoned when it proved unfeasible.

The lack of a transmission system has not affected

AID's investment into the project as the Ministry of
Education is now utilizing the existent facilities of

the Korean Broadcasting System to transmit its programming.
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Korea Advanced Institute of Science (KAIS) Project
No. 489-0689

As a result of this project, KAIS has developed into
a graduate school of applied science and engineering,
producing highly qualified scientific and engineering
personnel to meet the needs of Korean economic
development.

Our audit concludes that the four terminated projects have
accomplished their goals and objectives with only minor
exceptions., For a financial presentation of the eight
projects reviewed (four active and four terminated) see
Exhibit B.

USAID'S PLANS AND PROCEDURES TO TERMINATE OPERATIONS

Our audit also included a review of the Mission's plans and

- procedures to close-out its operations. USAID/Korea personnel
prepared and submitted to AID/Washington a plan for closing
out the Mission. This plan, after comments received from AID/
Washington, has been updated. We reviewed both the original
plan and its amendments and found them to be well-conceived
and in compliance with Agency regulations and procedures,
There are still several areas in the close-out plan that are
awaiting USAID/Korea and AID/Washington action. We feel with
the eminent closure of the Mission, action should be taken

by the Agency to consummate these areas. Itemized below are
the areas we feel are of most concern,

Agreement has not been reached between AID and the Department
of State on the disposition of AID property. Agency account-
ing records show $3 million in USAID/Korea real property.

The real property consists of 157 housing units at South

Post, Seoul, Korea. 1In addition, the current Embassy Chancery
Building, which was constructed using Agency funds amounting
to $1,649,000 is authorized by the ROK government for the

use of the U.S. economic Mission to Korea. Both these issues
have been addressed along with other AID property but agree-
ment has yet to be reached.

USAID/Korea should formalize by written documentation the
liaison activities for which U.S. Embassy personnel will be
responsible for, after the formal close-out of the AID
Mission. The responsibilities will be performed by two AID



foreign national employees working under the supervision
of the U.S. Embassy Economic Counselor and will include:

Logistical support for AID-supported contractors;

Arranging for host country participation in AID
funded seminars/workshops;

In-country assistance to AID grantees;

Assisting American Voluntary Agencies with the
transfer of situs excess property.

To help relieve Agency operating expenses, USAID/Korea
should finalize its negotiations which are in process
with the ROK on the provision of Trust Funds for FY 1981.
The Trust Funds will be used to offset the cost of the
two foreign national employees to be retained after the
closure of the Mission. Preliminary negotiations have
indicated that the ROK will provide 39 million won
(approximately U.S. $66,000).

Although USAID/Korea anticipates near completion of all
Project Evaluations (PES) by September 30, 1980, there will
be some post-closure workload requirements to complete

these documentations. AID/Washington addressed this by
stating "AID/W or other Missions in the region can carry

out residual activities such as project evaluations."
USAID/Korea records indicated 16 projects and/or areas of
AID investment which needed evaluation. We believe that,

as important an area as evaluation is, the Agency should
develop a specific plan of action to accomplish the required
evaluations in light of the near closure of the USAID Mission.

AID/Washington has yet to decide on the utilization of

second generation counterpart funds. These funds are
generated from prior AID loans which were designed to produce
local currency to be utilized on mutually agreeable projects.
The point to be resolved relates to the programming of
generated counterpart funds after the closure of the Mission.
USAID/Korea has recommended that the programming function

be turned over to the ROK. AID/Washington has yet to
concur,

In summary, USAID/Korea, while having prepared a close-out plan,
does have to finalize action on several areas. As USAID/Korea



is taking current action to resolve these issues no formal
recommendation is made.

Finally, we take note that the USAID/Korea Controller departed
post in June 1980. Our audit of the active projects and the
Mission close-out plans strongly indicate the need for an
individual with an AID financial background to be on-hand

on or about the time of the Mission's actual closure to ensure
that any deobligations are immedietely handled and that all
property transactions are completed. While no formal recommend-
ation is made we believe it would be prudent that the AID/
Washington Office of Financial Management review this area

and act accordingly.



Exhibit A

Summary of Economic Assistance To Korea

Type of Assistance

EY 1946 Thyough March 31, 1980
(5000)

Obligation Disburscment

A. Economic Assistance

Loans $ 481,384 $ 478,541
Supporcing Assistance

Grants 2,030,495 2,030,495
Development Grants 329,208 329,208
Operational Program

Grants 1,856 1,168
Sub-Total $2,842,943 $2,839,412

B. Food foxr Peace (PL 480)

Title T Sales L/C $ 777,580 $ 777,580
Title I Loans 815,177 815,177
Title 1I 433,782 433,782
Sub-Total $2,026,539 $ 2,026,529
C. Other

Peace Corps $§ 21,300 $ 21,300
Export-Import Bank 2,158,400 726,900
Housing Investment

Guazantec 110,000 110,000
Othex 1/ 870,500 870,500

Grand Total

$3,160,200 $1,728,700
$8,029,682 $6,594,651

1/ Relief programs during the years immediately
following the Korean War,

Pipeline

$

$

$

2,843

-0.
.o.

_688

3,531

«Q-
-o-
-0-

-0-

1,431,500

-0-
-0-

$1,431,500

§1,435,031




USAID/K>tes

Flasancisl Sumsary of Projects Audited
As of March 31, 1980
(000" e)

ACTIVE PROJECTS twagTIVE
“SNU Graduace Korea Stendards Seasll/Medlim 5cele Elew/Nidd
Project Agri-Bsseazch Prog. of Basic Sc. Feslth Demons. BResearch Ist. Izrigation School
Proj. Musber 489-0705 489-0709 489-0710 489-0711 489-0706 489-0696
Loan Nusbet £89-1-088 £89-v-091 499-U-092 £89-u-09) 489-1-090 889-u-08S
Key 589-0-083
A. Amount of Losn $ 5.000 3 5,000 $ 3,000 $ 5,000 $ 23,700 $ 2,35
8. smount Committed $ 3,000 $ 3,000 $ 251 $ 4,99 $ 25,700 $ 2,3%
Training 10 mm 376
Contract Services 3,328 208 13 470 397
Commodities . ’ 1,665 1,200 sl 3,926 1.757
U.S. Visiting Prof. 1,496 *
Korean Visiting Prof, 1,200
Research Support 816
Local Currency Costs 2,120 23,7
Cootdination & Recruitment . 227
Deobligetion
C 3%alance Uncommitted (A-8) -0~ -0- 2,62 $ 1 -0~ ~0-
. Disbursemenc 36,008 £3,959 22,37 $46,6% $ 25,700 2,354
£. Coomitment Undisbursed (3-D) $ 196 $ 1,041 $ 216 $ 308 -0- $ -0-
/% Totsl Undisbutsed (c*®) 3196 060 § 306 I 3 o

17 TA ha Aarhlicarad he atn/u



Ezhibie 8

|
|
USAID/Koreas

| Fisancial Swmary of Projects Audited
| As_of March 31, 19

ACTLIVE PROJECTS

IMNACTIVE PBOJECTS _

SNU Craduate Roiea Standatds Small/Medium 3cete Elea/Middle Kotes Advan ed Chung Cye Chun
c{-Bessazch Prog. of Basic Sc. HNealth Oemons. Research [nst. Iztigation School Inst. cof Se. Sevage Treat.
»-070% 4089-0709 489-0710 489-0711 4£89-0706 4£09-0696 4£89-0689 4£89-0657
1-1-088 489-v-091 489-u-092 489-4-093 489-1-0% &89-R-083 -  489-m-081 489-U-089 :M-038 TOTAL
js,ooo 3 3,000 $ 3,000 $ 5,000 23,700 $ 2,35 2 3,925 3 5,784 $ 59,723
3,000 s 3,000 $2sm $ 46,999 $ 23,700 $ 2,35 $ .96 $ 5,764 $ 37,286
10 377 376 . 763
1,329 208 13 470 b1 2/ 613 - ass 6,223
L, 663 1,200 61 3,926 1,787 5,278 4,809 10,776
1.696 1,696
1,200 1,200
816 816
2,120 25,700 27,820
227 227
%) 5)
T — <0- $ 2,427 s 1 -0- -0- 3 ’ -0- ¥ 2,837
W ) $ 3,93 $ 2,337 $ 6,.6% $ 25,700 $ 2,3% $ 5.9 3, 764 $ 35,3235
196 $ 1,081 $ 28 $ 305 -0- $ -0- $ ) $ -0- $ 1,761
1 1,061 }:zju_ $ 306 ~0- $ -0- T w $__-o- S 4,19




REPORT RECIPIENTS

USAID[Korea

AID Representative
AID/W
Deputy Administrator (A/AID)

Bureau for Asia:
Assistant Administrator (AA/AO)
Deputy Assistant Administrator (Audit
Liaison Officer)

Bureau for Development Support:
Office of Development Information and
Utilization (DS/DIU)

Office of the Auditor General:.
Auditor General (AG)
Executive Management Staff (AG/EMS)
Policy, Plans & Programs (AG/PPP)

Office of Legislative Affdirs

Office of Financial Management (CFM)
Office of the General Counsel
Area Auditor General:
AAG/Washington
AAG/Africa (East)
AAG/Egypt
AAG/Latin America
AAG/Near East

OTHER

Auditor General, Inspections and Investigations
staff (AG/IIS/Manila)
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A POST-PROJECT ECONOMIC EVALUATICN

OF SELECTED SMALL AND MEDIUM SCALE

LANR AND WATER DEVELOFMENT FROJECTS
FUNDED BY USAID IN KOREA

"DECEMBER, 1976

THE MINISTRY OF AGRICULTURE AND FISHERIES
THE AGRICULTURAL DEVELOPMENT CORPORATICN
AND THE KOREAN AGRICULTURAL PLANNING FROJECT

e



S .
b .

PR
- P

. i

"

EEN

At



TABLE (F CCLNTENTS

SUMMARY
TABIE UF CUNTENTS

LIST CF TABIES AND FIGURES

FART I INTRCDU STION
I.1 Backpground
L2 (bjectives of the Analysis ...
I,3 trogress of the Evaluation.. .. .
I.4 uutline of the Report ... ..
FART IT THe vLTHLDS USEU TG EVALUATE THE
: SFfuGT> CF LAND ARD WATER
DEVELOFMENT INWLOTMENTS.

IL.1 The Viewpoint of Eccnomic Analysis.. .

I1I.2 The affect of Investment in land
and Water Development e

11.3 The Survey Method

11.4 The Lvdluatlon of PrOJect Benefits
and Costs. R

1I4.1 Basic Benefit Cost
Formulation Used in the
Analysis

- 13=

Fage

u
28
3
32

- 34

1)
39

L3

L3



I1.4.2 The Computation of Direct
Project Net Benefits - e hé

11.4.3 cCalculation of Agricultural -
Froduction with ard Without
the Projects e S h?

II.4.4 The level of Production Inputs A

_ with and Without the Frojects - 50
II'hfs Frices Used In Assessing the

Monetary Value of Agricultural .

Inputs and Outputs . 52

I1.4.5.1 The Shadow Price )
for Rice -« .53

I1.4.5.2 The Shadow Frice
for Barley - - e 5 ....... 54

II,4.5.3 The Price of Seed A

I1.4.5.4 The Price of Gther
Farm Products . 56

I1.4, 5 5 'The Frice of Farm BY- .
Froducts - - - 51

I1.4.5.6 The Price of Fertilizer - 38

I1.4.5.7 The Price of Farm
ChemiCals - «-eovorermervesaensnes - 59

11.445.8 The Shadow Price for
Farm Labor i 59

II-5 The Calculation of Project Invest-
ment, Operating and Maintenance

Costs ............................................................................ 60



11.5,1 Investment Costs fﬂpn””.;ﬁfnl .60

11.5.2 Operatlng and, Malntcnance
Costs . e et e aeeas Creer Coee 62

I1.6 The Calculation of Internal Rates
of fgeturn and the bomparszon ef
Survey and rre-PrOJect Lvaluatlon
Results -~ - o o 63

FART III THEL EFFECT (F rROJ&ECT INVESTHMENT CN . -
AGRICGULTURAL rROUUCTION & INCUME

III.1 krojecct Investment Levels e 72 '
IIL.2 The khySIudl Effects of Iand and , :
I*I.Zﬂl changes in land 3asec and’
Irrigated Acreage C e e T2
II1.3 Changes in Agricultural rroduction - 1
IIL.3.1 Change in land Utilization and
Cropping Petterns U 77
111.3.2 Change in Cultivation tractices
and Inputs e e B2
III.3.3 Changes in dgricultural Yielas ... .97

I1I.3.4 Fapmer' s Attitudes Toward
Future Development - - - - - 104

IIL.4 A Uomparison Betwzen the Fhysical

wifects of the Investment and
the Flanned Effects oo e 110

~15-



FART IV.  THE NET INCOME STREAMS AND IRR!'S
A.SUCIATED WITH THE SAMFIE,
SUB-FROJECT AREAS
V.1 Chahges in Net Agricultural Income .......... - 117

IV.2 IRR's Associated with the Sample
Frojects .. .. i i 121

IV.3 The Bffect of the Sampled Frojects

on Employment and Foreign Exchange
SAVANGS  covvoerrvrs crree oo ceveeereeee et eeeeeseeeee e 125

FPART V CONCLUSIONS -+ coove oo eoioes oo et Y e "128

AFEENDIXES

16



Tables
2.1

2.2

2.3

2.4

3.1

3.2

3.3

3.4

'LIST CF TABLES, AND FIGURES -

Fage

The Number, Type and Location of
Froject Areas Selected for the

Interim Survey, 1976 'l 40

kFrice Per Metric Ton on Barley and
Corn Imports, Korea, 1972-1974 . ... ... 55.

Fercentages Used to Calculate
of By-froducts ...l ST e e . 57

Frices of Fertilizer Used _
in the :inalysis - e e PR 58

Investment Levels and Fer

Hectare Investment Costs .
in 11 Sampled Iand and Water

Development Frojects, Korea - .. .. 68

Froject Name, Location, Type and
land Use Fatterns Without the
krojects ... T .. 70

Irrlgated Faudy and Type
with and Without the Froject - - . Tk

Area of Land Cultivated Fer

Farm Ho.isehold and Double Cropping

Ratic by degion for 220 Sample

Farm Households, Korea, 1974-1975 78

17~



Tables
3.5

3.6

3.7

3.8

3.9

3.10

3.11

Change in Cropping Fattern on
Paddy Acreage With and Without
Irrigation Improvements, 220 °
Sample Farm Households, Korea

19742975 ot »

Change in Rice Transplanting

Dates Associated with Irrigation

Improvements on 220 Sample

Korean Farms by Region, 1974-1975

Change in Labor Inputs by Type

and Region on 220 Sample Korean

Farms with and Without Irrigation
Improvements, 1974=1975 - o :

' Change in Labor Output Ratios

by Type-and Region on 220 Sample
Korean Farms With. and Without

........ .. 86

Irrigation Improvements, 1974-1975 - - 90

Absolute Percentage Increase in

- Farm Machinery Owned by Farmers -

in Sample Korean Villages,

1974=2975 s

Change in Fertilizer aApplication
Rates and Number of Applications
of Production Chemicals on 220
Sample Korean Farms With and

Without Irrigation Improvements

by Region, 1974-1975

The Absolute Increase in Paddy.
Crop Yields with Improvements

in Irrigation, 220 Sample Korean
Fé.rms, 1975 e e

«l8w

- 9%

98



Tables
3.12

3.13 -

3:14

3.15

3.16

3.17

The Absolute Increase, Natural
Increase and Yield Increase

Caused by Irrigation Improvements

by Crop Variety and Region,
220 Sample Korean Farms, 1975

Fercent of Farmers Having
Ecsitive Development tlans

. by Type of Development and

region, <20 Sample Farms,
Korea, 1975

tercent of Farmers Who Felt

Some, -Jonstraints on Improving

Their Double-Cropping Ratios
by Type of Constraint and
fiegion, 220 Sample Korean

Farms, 1975 = ...

Flanned and nealized Benefited
areas Associated with 11 Land

and Water Development Projeet
Areas, Korea, 1974-1975 -t

Change in the Flanned and
ezalized Jouble Cropping
Ratios Bascd on Rice-3darley
Faddy area in 11 Land and
Water Development Project
arecas, Korea T

4 Compariscn Between Rize and
Barley ricld tlanned and
Realized ..fter vne Year's
Froduction in 11 Land and

’

.......................

water Devclopment rroject

areas, Rorca

100

106

.. 108 .

111

- 113

115



Tables
Lol

L2

L3

Loy

Figures

.
N
.

[}

Net Increase in Agricultural
lncomes Resulting from Land

and Water Development Investments
in 11 Sample Project Areas,
Korea, 1976

Increase in Net Agricultural
Income Per hectare of Paddy
fdesulting from Land and
Water Development Investments
in 11 Sample Frojcct Areas,

‘Kurea, 1976

The IRR's associated with Land
ard Water Development Investment
in 11 Sample Project Areas, Korea,

1976 TP :

The Effect of the Sampled
Frojects on Employment and
Foreign Exchange Savings

The Location of Froject Arcas
Sclected for dnclusion in

tne Interim Survey, 1976 e

Schematic Classification of
Froduction Inputs Used in
the antlysis s

119

- 120

- 122

126

-4l

.5



Summary of the Foststroject

Economic Evaluation of Selected Small and
Medium Scale land and Water Development

Frojects Funded by USAID in Korea, 1974

The objectives of this study were gobmeaeure the changes
which have occurred following the completion of 11 of 66 small
and @edium land and water deQelopﬁant projects funded by the -
United States agency for International Develépment in 1974
and to comparc the Internal Rates of Return (1RR's) associated
with these changes wiph,tﬁoee calculated prior to project im;
plementation, Eleven projccté were aclected from 16 projects
which were completgdiin,197h. In all 220 fafﬁ.hbusehold; were
raﬁdomly sclected and interviewed tohascertain what changes-

had occurred in agricultural production due to the projects.

In general, 411 of the'projects were designed to increase
and/or improve baddy acreage, Thc sample projects resulted in
per household increase in paddy area of .07 hectares and an
improvement in the ratio of fully irrigaﬁed»to total paddy
of 56.6 points. Thesc changes led to shifts in croping

patterns, production inputs and yields, A summary of the

overall chrnges wiich occurred in the sampled areas is as
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‘follows:

1. The double cropping ratio increased from 135,6 to
148.5 percent. |

2. The area devoted to the production.of new high
yiéldigg:Varieties incréaseduéi.s'percent while
fﬁe'afei‘dévotéd to native riée pfoduq;ion declined
28.3 percent.

3, The totsl demand for labor employed in the cultivation
of rice increased 2,1 percent for Tongil and 3,7 per-
cent for native varieties while labor inputs used in

_bérley production declined 1.1 percent; Increases

in iab§r'used in Tongil cultivation resulted from

2 substancial increase in labor required for harvest-
ing and transportation activities. |

L, The transplantiﬁg date for rice was advanced from 9
to 15 days due to the more wide spreéd cul@ivation
of the new high yielding varieties,

5, - The quantity of chemical fertilizer used per 10 Are
and the number of times agricﬁltural chemicals were
applied per year increased on.the sample farms 16.4

percent and 2,6 times respectively.



6. Puné yield i:.creases associated with the projects
tended to be higher for rice and lower for barley
th;n a?ticipated; The yields associated with Tonéil
rice increased 17.4 percent, with‘pative rice 35.0
percent, with~cdmmon barley 7.5 percent and with ﬁaked
barley 9.9 percent. ‘White.poﬁato yields also in-

creased 11.7.

The above chinges in the production base and the agri-
cuitural ippﬁt structure in the sample areas‘wﬁile favbrable,
maylperc;pieﬂt future problems. The movement of the rice
cropping season.fobward, which resultéa from the ihtrqduction
of vinyl seed beds recommended for Tongii rice production,
should increase the time available for bérley preparatién and
planting at the close of the rice season, However increases
in rice &ields which necessitate an increase in labor inputs
during the riée harvest period, may nullify any advantages to
double cropping which 6ccur due to earlier harvestiﬁg. The
sﬁudy‘did indicate that improvement in drainage decreased the
labor required in preparing paddy for the winter barley crop.
If labor constraints do deyciop during this rice harvesting-

barley planting period improved drainage may be & method of
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leésening the constraint.

The inbregsed'use of chemical fertilizers, productién .
chemicals and machinery, all indicate the need for increases
in the supialies of these inputs vat'-times’when théy ére required,
In additibn,_ah'increase in the flow of information is needed
to inform fafmers how tp use the inputs., With féépect to the
new rice varieties, the study did suggest that in areas where
these varieties have been éxtehsi?gly grown in_the past such
information. flows tend to exist between farmers. In other
areas where the hnaw varieties have not beeﬁ éxtensively
lcuitivated, the lack of ihformation’and production-inputsl
may be constraining the adoption of the new varieties.

This was especiall&'true in tﬁe.nofthern provinces -of ihe

country,

As indjcated, the projects effected rice yields signifi-
cantly. Of particular importance to future efforts to
diversify crop production is the yield response associated

with white potatoes, Yields, even when adjusted to account

» .
for natural increases experienced in the sample areas rose

7.1 percent., With barley production reaching selfhsufficiency_
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this crop would secm to be aviable substitute for winter

barley.

Comparing the yieldlrcsponsés estimated in the study with
those appéaring in the initial planning documents indicated
that barley jields were 23,6 percent lower while ric. yields
were 21.8Ipercent highef than those planned:in the sampled
area, The excellent yicld responses asségiated with rice
production more than cémpensated for sluégish incréases ih .
barley, For example,‘assdming £hat the 1975 yields were to
remain constant during the planned 1lifec of the projects, the
IRR' s associated with the rosulting income streams (value at
1975 international prices) ranged from 8,56% to 19,39%. When
construction costs incurred prior to thc provision of AiD loan
funds were e¢xcluded from the calculations, the IRR's rose;

ranging from 13.33 ‘o 50,00 plus percent,

In the initial planning documents, project evaluation was
carriéd out using 1973 domestic prices, When thesc cvaluations
were updated using 1975 domcstic prices and comparcd with those
developed in this study, it BGcame apparent tha£ the initial

IRR's had been understimated in 9 of the 1l project areas,
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In the remaining 2 areas the rates were slightly IQWer than
initially planned due to unforseen construction froblems.

In each of the areas, however, the new rates were well above
the acceptable ievel.' In all li projects the new rates ranged
from 13,21 to 29,48 percent, Again when only AID investment
funds were considered, lohout of the 1l project areas exhibited
IRR's greater than these previously calculated. In this latter

case; rates ranged from 18,06 over 50.00 percent.

In summary, even though the study did indicate that there
may be some problems with input suppiy in the future, the
“internal rate of return associsted with the sampled 8reas are

likely to be higher than originally planned.
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FART 1

INTRODUCTICN

Background

In kay, 1974 USAID granted AID Loan'No. 489-T-090 to the
Republic ‘of Korea to help finance the completion of 66 land and
" water deveclopment projects throughout the .country., These 66
projects are small and medium scale perects designed io benefit.

52,288 hectarcs of land,

Under the terms of the loan, the Mini;try'of Agriculture
and Fishcrics (MAF) agreed to conduct a secries of studies to
evaluate the cffects of the projects beforg and aftdr the
completion of thc improvements. The purpose of these studieg
was to dctefmine the actual effects of the projects and to
compare thuse realized effects with those that were planned
in the initial project evaluatioﬁ. It is anticipated that
the study resaltsbwill assist planners in developing.more
accurate cstimates of the effects of similar projects in the

future,



Three types of studies were planned, The first, conducted in
1975 was designed to collect base line data before the projects
began, The second, an interim study, was to examine effects of
the projects one year after ﬁheir completion, The'third; a
follow-up study based on the first was tO“Be conducted 2 or
3 years after the projects were coﬁpleted. This reﬁort

presents the findings of the second or interim study,

Cbjectives of the Analysis

—

The economic anélysis of any public invesunent project
pfovides project analysts with a methed of measuring the.
economic benefits generated by the project. This is turn
‘provides policy makers with a portion of the information they
need to select those projects Whiéh maximize benefits per
unit of investment. For example, the economic evaluation of

projects:

(1) Frevents the selection of low profit bearing projects

beforehand, thus avoiding the waste of scarce investment

funds on less profitable projects;

(2) Provides a measure of project effects, which car he used
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to sclect the implementation order within a number of

‘projects given available funds;

(3) Serves as a useful instrumeni to assist public agencies
in allocating investment funds, in determining investment

priorities and in inducing foreign loans;

(4) ‘Frovides the basic guidelines and suﬁporting evidence
~ for making and setting pertinent changes in the level

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,

Prior to the implementation of the 66 land and water
deveiopment projécts an eﬁonomic feasibility study was con-

ducted, l/

This ‘feasibility study provided planners with informa-

tion and supporting material they, needed to select the

- 1/ MAF % ADC, AID Ioan Application for Expansion of Irriga- -
tion Facilities I'roject and AID Loan Application "Supplementary”
as Requested by AID. (Seoul: The Ministry of Agriculture and
Fisheries and the Agricultural Developmerit Cerporation, Dec,

1973)




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

comes and expenses.

The economic analysis contained in this report measures
" ‘the changeSHWhich have occurred in selected project areas after
completion of.the‘projects 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 a planning tool.

Frogress of the Evaluation

Two complementary but distinct types of studies are being
conducted in the process of the evalﬁation. The first, in~
cluded a base line survey conducted by Dr. Richard D. Duvick

in 1975 and a follow yp survey to be conducted during the

Fall of 1978.
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The purpose of this first survéy'was to determine the
economic and phjsical conditions which existed on selected
farms before project implementation.. The items surveyed land
utilization rates, labor inputs and a variety ofiother physical

factors associated with famm productioh.

This initial base line survey cHoSe 38 Sub-p;oject_areéé
from the originalvéé as a sample fraﬁs. These wers stratified
by size, type of facility and location and a random sample of
16 projects selected. In'these‘project areas, interviews were
conducted with 5 farmers in each of 60 villages for a total of

300 interviews,

At present, an analysis of the survey results are being
conducted andba summary will be available early in 1977. An
interim report was published in April, 1976 and is presently |
available ¥, This report presented a 1ist of the 16 project
areas surveyed, estiﬁates of cultivated area per farm house-
hold, yields by crop, cropbing pati.erns and the area of

irrigated paddy per sample househol.d, A swccond survey which

2/ iichard D, Duvick, "Interim Report «>f Economic Evalua-
tion of 66 Small and Medium Scale Irrigation Projects in Korea,
"KAFP Working Faper No,13 (Scoul: Korean Ajzricultural Planning
FProject, Michigan State Universit:; and the Ministry of Agri-
cultures and Fisheries, April, 1976),
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will re-examine the same projects and households 'is planned for

the Fall of 1978,

A secopd'type of survey, conducted in 1976, has also been
carried out by the Agricultural Development Corporation (ADC).
Dr. Martin E. Hanratty,-the-Program‘and Project Evaluatibh '
Analyst, KOrean‘Agricultural Planning Project, assisted the
ADC staff in the development of this survey and . the subsequent
analysis, Additional 5d§ice waé provided by Dr,.Moon, Pal Yong,
. Professor of Economics, Keun Guk University amd Mr. Ryu, Byﬁng

Seo, Professor of Economics, Chung Buk University.

This second survey, the résults‘of thch are preéented
in this report, examined the agricultural production conditions
“on-farms in project areas excluded from the 1975 base line
survey because oonstructién had é;ready been completed at the
" time when that survey was cohduéted. The results of this
survey and the resulting economic analysis are presénted in -

the remaining portion of the report,

Outline of the Report

For purpose of clarity the following report has hzen
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subdevided into four scctions. The first, Part II explains
the metholology used in the study. Part III presenté an evalu-
atien of the physicﬁl And mdhetary effects of project invest-
ments, while Part v examines the Internal Rates of Return (IRR)
associated Wifh each projéct. The study concludes with a list

of conclusions drawn from the analysis,
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FART 1II

THE METHODS USED TO LVALUATE
THE EFFECTS CF LAND AND WATER
DEVELCPMENT INVESTMENTS

The Viewpoint of Zconomic Analysis

The evaluation of ‘projects may be per?ormed'from two
different but consistant vantage points; the nétional and the
private.economy.. In each type of evaiuation slightly different
information is required and a slightly different type of analysis

performed.,

Theoritically, in evaluating projects from the point of
view -of the national economy the analyst attempts to quantify
and measure the impact.that pro ject ‘investment will have on
nat;onally defined development goals, Traditional, analysts
nave limited thcir activities to measuring changes which accure
in the level of goods and services consumed in the country.

In recent ycars, this single objective has been expanded fo
include others such as; the more cquitable distribution of
regional and per capita income, the decline in unemplaymenp/

underemployment and the alleviation of balance-of-payments
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rroblems. Under this multiple objective formate_the~total
effect of prdject investments becomes the weighted sum of the
value of the effects of investments on each of -the defined

objectives,’

‘While theoretically appealing this method of evaluation
has encountered ; number of”praEtical problems. In béth deve-
loping amd developed countries, policies makes have been
'relucpant to articulate and appropriate set of weights'heces-
‘sary to aggregéte project effects, In éddition the relicace
of the method on more sophisticated data has precluded or
limited to use in.a number of developing counﬁries. In these
countries, where aépropriate data is not available at the present
time, analysts have been forced to retain their emphysis on
evaluating projécté with respect to-the'single'natiénal aggre-

gate consumption objective,

Within'thc context of this apﬁroach analysis méasure
increase or decrease ih net income éenerated by project in;
vdastments as an indicator of changes in aggrecate consumption.
Only new income which is genérated is considered, Items such .

as taxes, government subsidies and interest are excluded from
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the analysis since they constitute inter-séctoral br inter-

personal transfers of income not new income.

Such an approach may or may not make use of prevailing
markep prices. If the analyst fecels that the priées of inputs
or outputs generaﬁed by or used in the project are not repre-
sentativé of the value of the items to the economy, because of
natural or institutional market imperfections, he may develop

and use shadow prices in place of real market prices.

In analyzing projects from the-point of view of the
private ecbnomy; the financial incomes generated by project
investments that wﬁuld accrue to the target groups associated
with a project are the point of 1nterest. In this type of
cvaluatlon, the analyst attempts to estimate what 1nd1V1duals
will gain or loose financially as a result of project invest~-
ments. Unlike the former analysis, the analyst must consider
21l income that flows into and out of individual households
or firms. As such, transfer payments, subsidies, ‘the dis-
tribution of costs and benefits, the solvency of liabilltles

and the sourcas and cost of financing the project all need .

to be considered.
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Financial analysis although a useful tool in accessing
. the effects of projects on‘individual or‘group incomes, does
» not pro§ide the b;sic information required to calculate tﬁe
overall worth of a.project to the nation as a whole, This
limitation when combined with the economic significance of
rice production‘in the Korean economy, led t§ the use of

economic rather than financial analysis techﬁiques in the study.

The Effect of Investments in
land & Water Development

The effects of investments in land and water developﬁent‘
are generally broken down into two categories; direct or
primary effects and indirect or secondary effects. The former
arc directly linked to the project investment and are rela- °*
tively easy to define and measure., The latter are more diffi-
cult to access and arc often physically removed from the project

site.

In general land and watcr development projects tend to

generate direet increases in net farm income in a variety of

ways, Such projects;”
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1, Increase the area used for paddy rice production via

‘laha>reclamation.
2, Improve rice yields by supplying mor61Water under
more vontrolled conditions.
3. Improve the potential for double cropping via the
improvement of dfainage facilities, and,
4, Decrease production costs per unit'of outpﬁt by .
iﬁcfeasing plot size, making the land easier .to

cultivate and increasing cropping intensity.

Considering onlyztﬁeidirect effect of land and watér
development pfojebﬁaﬁbn per“hectare rice yields, these tend
to inc'xjease for_ﬁv;o reasons. The projects increase the supply
of water per hectarc of paddy eliminating periods of low supplj
which adverly effect yeilds. Also, the improvemeny of irriga--
tion structures allow farmers to control the level of supply
much more efficiently. This in turn allows them to shift
production from traditional rice‘varieties 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 measurc.
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The zffect of such items as ‘increased tourism, improved health

resulting from better diets and improved living conditions
while most likely present cannot at this time be measured

accurately.

While this study rccognizes the presences of both secondary
benefits and costs, mqésurement problems have preclude their
inclusion in the calculavion of the net income streams associat.-
¢d " with the projects, As such, the net benefits floQing from

investments in land and water development only include the

}dirqu.bengfitq_apg costs.

The Survey tiethod

As indicated, thc sample frame for the survey cdnsisted
of 21 AID assisted projects which were completed in 1974,
0f thesc 1l.were sclected for inclusion in this survey,
Their selection was done in such a way to insure that the
project were cvenly distributed with respect to size, type
of facility and location, The distribution of the sample.
brojcct areas by region and type is persented in Table 2,1,

whilo their location is presented in Figure 2,1,
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TABIE 2,1

The Number, Type and location of Project Area
Selected fcr The Interim Survey, 1976

Region Y Réservoir | Pumping Station ’Total
1 | 2 2 4
11 P | . -2 4
II1 T2 1 3
Total é s li

1/ Region I: Gyeong-gi province and Gang-won province

Region II; Chung-nam & Chung-buk province, Jeon-buk and .
Gyecong-buk province

Region III; Jeon-nam and Gyeong-nam province




Pigure 2.1 The Location of Suh-Project Areas Selected
» for Inclusion In the Interim Survey, 1976.

® Reservoir

QO  Pumping Station



In each project area 4 villageé were selected. In the
process of selection, boph the location of the viliagg and the
popglation éistributiunivithin the project areas were consi-
dered, Five household, whose members were considered to be
full time farmers were randomly selected from each village.
Representatives of each household were interviewéd and res-
ponses recorded to qguestions concerning the area cultivated b&
the household; the cropping pattern followed; their use of
production inputs such as labor, fertilizer and chemicals;
the quality of irrigation facilities used; and the yield
levels they achieved by crop in 1974 and 1975. Aﬁsweré to
'questions copccrning the 1974 éropping scason constituted the
"before" project case, while answers to questions concerning.
1975 were taken to be the “after' project responses. In all

220 farm households were interviewed with data being collected

for the period from January 1974 to December 1975.



In addition to the information requested from each farm
household, certain data was collected“ffbm_thé samplé valléges.
This included; the nwiber of farm households in the village
by sizz of cultivated area, the village's land use and cropping
patterns, estimates of the village's labor supply and demand
b& month, the type of fﬁrm machinéry used in the village and"
average yields achieved by erop vé.riety and year,

Responses were requested for both 1974 and 1975,

aludtion of Project

Benefits and Costs

Basic Benefit Coét Fornmulation
Used in the Analysis

The basic measure 6f project effectiveness used in the
analysisvwasiihe internal rate of return associated with
investments in each of the project areaa.v The development
of théée rates of return relied on information gencrated in
the above survey ard on data provided by the Ministry of
Agricultﬁre and Fisheries describing pfoject investment levels
. and maintenance costs, The basic formulation used in develop~

ing these measures of project effectiveness was as followss



Internal rate of _ That discount
return rate such that

[Present worth of netJ

L]

investment plus oper-
ating and maintenance
‘costs

direct agricultural

[Present ﬁorth_of
benefits f J

The year in which the above benefit andﬁcost.streams began
tended to vary by project from 1970 t;.197L. During the initial
years of the period, investments which were from domestic sources
were relatively small and never enough to complete the necessafy
improvements, The loan funds, provided by USAID in 197h; were
used to cohplete the planned improvements and constituted the

final installment in these invastment streams.

In calculéting 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 ihcreaées
in agricﬁltural production which resultedAfrom project invest-
ments prior to 1974 were negligible., Whatever benefits did
result were assumed to be offset by discruptions in the pro-
duction process which wgccurred during construction and addi-

tional operating and maintenance costs expended to malatain
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the new facilities, As'such investment streams were measured
for each year during the projects life, starting'in 1975,

A1l bencfits and costs occurring during the life-of the projects
were expreééed in 1975 won and discounted back tb the first
'-yeaf in thch capital investments occurred. In keeping with
government regulations, it was assumed that the economié life
of projects developed around reservoirs was 60 years while
those projects'aeveloped in conjunction with pumping stations..

Y

had an economic life of 40 years.

At the close of the cconomic life of specific projects
there remains a salvage value which should be included in the
calculation of project benefits. In tﬁe case of reservoir
projects, this value was assumed to be 35 percent.of gross
project investment costs. In areas where pumping stations
weré constructed, a salvage value of 25 percent was assumed,
In land recla;ation areas, where the economic life is extre-

mely long, 75 percent of the 1975 value of the.land involved

was assumed to remain at the close of the life of the projeét

"1/ Government rogulations goverining the methods used by
Farmland Improvement associations (FLIA) specify the economic
life of any given facility., & listing of these by facility
is presented in appendix. IV, :
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calculated using the above assumptions, was added to the prbject

benefits in the final year of the project.

The Computation of Direct
Project Net Benefits

In strictly'physicai terms, the grbss épﬁefips associated
with the projects were assumed.to equal the increases in’yields '
in crops grown in the project areas over &nd 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, represent the value of ths iﬁcqme-

streams associated with project investments,

In the cqmputatiqns of these benefits a variéty of rela-
‘tionships needed to be considered, These relationship are shows

in mathematical form below and explained in following sections,

NB = A NVAP - NVAP

W wo
_ NVAP = . GVAP - TC
‘ " n ‘
GVAP = Z GVAP,
. ‘ -ii =1\: :
GVAP; = P, (Y5 x HY)
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=

TC
" Wheres
NB = Net benefits
| NvaAF = Net value of agricultural production

W =" With the project |
W, = -Without the project
GVAF = Gross value of agricultural productioh :
TC = Total cbéts of production |

GVAP; = Gross value of crop i

Pi = Price of crop i
Y, = Yield of crop i

Lﬁi = Hectares cultivated in crﬁp i
TC = Total cost of pfoducing crop i

' TPi = Transfer payments

Calculatioﬁ of Agricultur&l
Production With and Without
the Frojects

Increases in crop yield forﬁed the basic for estimating
the benefits associated with the project. In each project

area, estimates of physical crop production were developed

R,



by multiplying 1974 érop yields realizied on the sample farms
by the area devoted to their production. Both yiéld 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 the;e'production levels, certain caveates
are in order. The yields.experienced on the sample farms are
not in all;prébability-the optimal ylelds which will be ex-
perienced by farmers in the future. There are a number of
reésons for this, For example, in all of the samplé.areas
congtruction activities were not limiﬁed to improvements in
the irrigation system, In some, land reclamation activities
vere undertaken to convert upland.and forest areas to paddy
production. In other, land consolidation activities which
combine small dispersed paddy plots into larger ones were
carried out. Both activities normally have a short-term
detrimental effect on soil'fertility and textures. Under
normai cgnditions 2 to 3 years are required to build soiis
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 higﬁer yielding varieties, are not |
likely to reach ﬁheir maximum following the completion of an
iméroved irrigation system. Fa;mera generally tend ts be

slow in adopting these newer varieties due to informational

and input constraints. As‘such, it take 2 to 3 years forb
paddy which can support the production of® these varieties,

to be actually cultivated for that purpose,

As a consequence of the above, the production es£imates
used in the evaluation, which are vased on produgtion_responées
which resulteds after only one year of production, will tepd
to underestimate the long term production effects aseociated"
with the projects. To the extend that this is true the net

benefits accruing to the project are underestimated.

In accessing the cffect of the project on agficultural
production, it was necéssary to net out yield effects genecrated

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

provements had not been implemented, Increases in crop yields

not only rely on improvements in irrigation and drainage but
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also on increases in the area and intensity of cultivation and
on the timely and adequate application of inputs.v In formu-
léting the effects ofA thé projects, it wb.s assumed "t',vhat a
certain level Sf improvements would have occured even Qithout
the projects. vThe effect of these improvements on broduétion
during the 1975 growing season.were aasumed'to be equal to the
average ' -yearly increaée in yields'per hectare by crop ard
project area during the period from 1969-1974. By subtfacting
these yield increases from those generated in the survey, |
estimates of the yield effects directly associated with project
implementation were developed, These "pure" yield éffects, in
addition to the cropping pattérhs and land utilization rates
éStimated from survey data, were assumed to remain constant

throughout the life of the projects,

The Level of Produotion Inputs
With and Without the Projedts

To calculate the net value of the benefits associated

with increases in production, it is necessary to netout thé

costs of production. In accessing production cost levels

the  following classiricatiqn scheme was used;
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Figure 2,2

Schematlc Class1f1cation of Production
Inputs Used in the Analysis

(SeE('l o .
' Non-organic fertilizer
' (a) Intermediate : _ '
(1) Manage-( goods T Organic fertilizer
ment . - -
Inputs L(b) Hired labor Froduction chemicals
(¢) Hired snimal Other materials‘
(2) Self-supplied labor inputs Farm tools & machinery
structure and facilities
(3) Self-supplied draft animal

inputs ~ KRents

Bstimates of the input levels for each of the above items
were solicited from éémplg farms in both 197L.und 1975.
Input items such as interest ouvfixed and uariable capital
assets were not collected since they representedvgimple

-transfer payments from the viewpoint of the national economy.

In they, units of additional inputs employed in produc-
ticn should tend to decrease por unit of output as -yield
increases, No attempt was made in the analysis to estimate

the increase in input productivity which would have nccurred
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naturally from that which was due to the implementation of the
projects. Whatever dec}ines iq inputs levels which occurred
between 1974 and 1975 where aséﬁmed té,be a direct result of
the p;ojects themsel®.s, While this may tend to cver estimate
the effect.which the projectg ﬁave had on the level of inputs
used, the error introduced was‘aésumed to be relatively minof
and acceptéble, given the likely underestimation of potential.

production:

Frices Used In Assessing
the Monetary Value of
Agricultural Inputs and ‘Outputs

A variety of both market and shadow prices were used to
convert the increases in agricultural outputs and inputs asso-
ciated with the projéct into monetary values. Shadow prices
were 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 Wwere assumed tg be those paid for

commodities of medium quality during 1975. Inflation was

assumed to effect the prices of inputs and outputs equally.
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"As such, constant 1§75 pfices were 2ssumed to exist during

the period covered By the analysis;

;In the gése of rice gnd'barlex, CIF prices were use&
rather théhvncnnal markét prices since these are heavily
influenced by gcvernmeht éupport programs, The valuation of
all other commodities'was done using the average price paid
to farmers during 1975; In cases where the marketing of spe-
cific commodities was highly congentrated during a set period
during the year, as is the case with red pepper aﬁd chinese
cabbage, the average monthly price paid to farme:é during the
pericd was used. A breakdown of the methods used in calculat-

ing these prices is presented below.

The Shadow Price for Rice. Because of the relatively strong

rice price support program traditionally carried out by.the
Koreanlgovernment, a shadcew price for rice was developed,
This price was based vn the 1985 projected price ofbrice at
Jangkok, Thailand as calculated by the International Bank for

teconstruction and Development (IBRD)%/. In constant 1975

2/ IBRD, "Official Mem.randum on long Term Price
" Projecticns® (Washington; IBRD, Uecember, 1974).
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Us dollars, the price was estimated at $302,40 per M/T.

To this was added transportation costs of $30 per M/T, an

allowance for damage of 5 percent of the CIF price and a $25

per M/T premium to account for the higher quality of Korsan
rice. The ‘éomput.atiohs of the px‘lce tock the following form;

302,40 + $30,00
95

$25.00 = $374.89

The Shadow Price of Barley, The shadow price for barley was
based on ectimates made by Dr. Richard D, Duvick, Korean Agri-

cultural Planning Project, and expressed in constant 1975 us
dollars. In estimating fhis prace, Dr. Duvick assumed that
U.S. barley used for feed grain was comparable to Korean
barley which is used for human consumption, Examining U.Ss.
prices, he found that the price of seccnd grade U.S, barlsy
was approximately equal to the FOB price (Portland, Oregon)

of second grade U.S, corn, This relationship was strengthered
by the fact that the price of corn and barley imported by
Korea from 1972‘to 1974 had been essentially the same (Table
2.2).
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TABLE 2,2

“Price Per Metric Ton of Barley and Corn
Imports, Korea, 1972-1974 )

Unit: US$/MT

Barley - B
Year Hulled ‘| Unhulled Corn
1972 | 9 | e €0
93 152 00 | 103
w0 | awo 186 155

Teking the above relaticnships iﬁto consideratibh,qhe
assumed,that IBRD's 1985 estimate for second grade US com
deflated to constant 1975 US dollars and adjusted for milling,
damage and trdnsportation cost, would be the appropriate shadow
price for Korean barley. The'1985 projected corn price, ih 
1975 constant dollars; was $104.16 per M/T, Assuming‘é tfans-
portation charge of §40 per M/T, milling costs of 3 percent
of the CIF price and a 75'percent milling rate, the cost per

M/T'of'polished barley was calcuiated.at $197.98.

'$104.16 + $LO)

LT

- 55 =



| This price was for common barley, The price for poiished naked
barley, grown in.the southern part of Korea, has .in the past
been approximately 95 percent that of common bafley. ' This
relation led to the adoption of, a shadow price of é188.001

per M/T for this crop.

The Price of Seed Grains. In éstimating the price of seed grain

fbr riée, barley and soybeans, the 1975 official goverhment
purchase price for these grains was used, For all other. grains,
average 1975 prices surveyed by the National Agricultural

Cooperatives Federation (NACF) were applied,

The Frice of Other Farm Products. Prices of other farm commo-

dities tended to fluctﬁrate quite widely during 1975. Because
of this, the average 1975 fafﬁ gate prices as reported by NACF
vere used, In all prébability, shadow prices for each commodity
should have been developed because of the wide seasonal swings
in price which occured and because of the governments involve-
ment in the marketing of many of the commodifies éonsideredr
However, in view of the lack of international pricés for many of
the commodities and the fact that they constituted an insigﬁifi—

cant contribution to the internal late of return, the average
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1975 farm gate prices were assumed to .be adequate,

The Prgcé.of Farm @yaPréducts,‘ The value.of commodity by-

products was also included in the calculation of gross farm

iﬁcome. In the computation of £hese.va1ues; a percentage -

of the value per metric ton of each éommodity'waé assumed to

-

be a‘proxy for £he value of thé'byhpféduct..'The percentages

by commodity used are provided'below;

TABIE 2.3

Percenta cs Used to Calculate
the Value of By-Products

L“ Item Percent;lk - Item Percent
Common rice | 10,3 Red pebper l2.h:
Tongil vhriéty of rice 7.4 | Peanuts L.6 ;
Common barley iO.B Sweet Fotato 6.9 |
Néked barley 8.3 Corn 25.7
Soybean 7.0 | Sesane 1.2
White potato 0.6 |
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The Frice of Fértilizergx During the early 1970's, Korea, like
many developihg countries, experienéed a shoriage of fertilizer,
Since that time. heavy investménts in fertilizer production
facilities have'boostedipnoduction to a level where demani has
been met and in some instances exceeded, For this reason thel
1?75 farm gate prices for fertilizer,'set by NACF, have been
ugéd to represent fertilizer prices in 1985, The prices, used

were as follows;

TABLE 2.4
Prices of Fertilizer Used in the Analysis

1975 Farm gate price .
Item ' 1/
W/M, T. $/M. T,
Urea (46%) 644,300 - 134,00
Ammonium éhosphate 36,080 ' _ 75,08 ;
" Fused phosphate (20%) 22,870 - | 47.65
Potagsium choloride (60%) 26,400 } :55.00
1/ W 480 = §1.00
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The Egi§e of Fam Chemicals. Frior to 1975, the price of.
farm chemicals such as insectiéides apd herbicides were
heévily subsidized by the government. AIn 1975, éubsidies
weré discountinued and farmers began paying the érevaﬁliﬁg

market price.

With the rapid growth in demand for these chemicals in
the past, demand has tended to exceed supply and prices have
been high, By 1978 it ié ahticibéied that daménd will be
met by indiginous and foreign sﬁpplieé'and prices will>decline.
: Examining both the present and future ﬁupply'situation,'it was
assumed that the‘most abpropriate price for farm chemicals to
use in the analysis‘was the 1975 farm gate price, A complete

listing of these prices appears in Appendix I,

The gkadow Frice for Famy Labor. Due to aeason flucuations

in the demand for farm labor, a shadow price for labor re=
presenting its average annuil value was developed, During
the period from Aprii to Uctober, the 1975 farm labor wage
was approximately W2,000 per man-day, This wage d.,opped
during the off-farm scason when farm laSor was cngaged in

less preductive activities to W500-600 per man day.



Data from the Yéarbook of Agricultural and Forestry
Statigtics published by the Ministry of Agriculture .and
Fisheries (MAF), during the 1971 to 1974 beriod,_indicated'that
the average annual work days per farm.houséhohi were'250 man‘,
days per year, During this period each farm household averaged
2,8 laborers.. Therefore, each laborer worked on the average
89 man days per year. This'suggests a labor utilization rate
of 39 percent during any given year. When this utilization
rate is multiplied by the full employment wagp-r;te which
existed 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 broductivity of unskilled
labor. Skilled labor, on the other hand, was valued at its

average annual wage rate,

The Calculation of Project
Investments and Operating

and Majptemance Costs

Investment Costs

In developing estimates of the capital investment cost
agsociated with each project, a vafiety of expenditure items

were considered, These included  the cost of the construction
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and paddy formation works inéluding the costs for materials,
superv{sion, an¢'design and modification; post-p;oject manage-
ment costs; cstimate of the costs‘for the:repair'and rehabili-
tation of project structures and other miscellaneous expenses,
The cost of land purchased for the érojgcts, in addiﬁibn.to
compensation paid to individuals who lost homes, farm struc-

tures and.forest stumpage were also included in the estimates

if such costs occuréd outside the project's benefited area, .

Under normal circﬁmstances the valuation of inpu£ items,
used in the constrﬁction of a given project, is done using
shadow prices, These prices attempt to excluded the effects
that internal government support programs and fluctuations
in tﬁe unskilled labor market have on the price of construc-
fion materials and labor used in a project. Such detailed
pricing of inputs has been excluded in this study., 1In its
place it was assumed that 10 percent of the cbnstruction costs,
5 percent of the management costs and all of the interest
which would accrue to capital tied up in construction were

leducted from the total capital investment.

Due to the fact ‘that the Korean government provides
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vérious~subsidiea and bérriers_that protect Homestiq indus-
tries, a shadow price on foreign exchange was déveloped and
used in'the analysis, This'was neéessary to také accountlof
the true ‘cost of imported goods q;ed in the projects, which -
tend to be distorted because of tariff barriers, export sub-

sidies and the nonconvertability of Korean currencj,

Updating the work done by Mr. Koo Bon Ho at.the Korea -
Development Institute, a 15 percent increase above the normél
rate of exchange seemed appropriate as a shaﬁow price on foreign
exchange. This shadow pride was used to evaluﬁte that portion
of the projects costs which were used to purchase imported

,itdms or services used in the construction of the projects.

Operating and Maintenance Costs

Under normal circumstances operating and maintenance costs
tend to vary from project to project for a number of reasons,
These might include the type of facilities involved, thé size

of the irrigated area, the durdtion of the irrigation season,

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

was made to measure the actual annual O and M costs that would
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be expended in each of the sample project areas. As a‘prory
for these yearly expenditures, estimates of»the 0 and M costs
per hectare and type of facllity based on sample survey data
collected by the Farmland Bureau, MAF were used.z/. These ;
estimates constituted the average yearly O and M'costs expended
withinﬁpLIA areas in 1975, In reservoir areas these costs
averaged'ﬁ28,782 per hectare of benefited area and in pumpiné
station projects they were WA9,770 per hectare. '

alculatjon of ' ates

of Return and the gmn ;;ggn
of Surve, and Pre-Project -
Evaluation Results

The Calculation of Internal
Rates of Return

Uslng the abcee price and input-outpdt estimates an inter-
nal rate of return ( IRR) was calculated for each cf the sampled
project areas, In estimating these rates qr‘return, a three
step procedure was uee, First, a cet of benefit-cost ratioa
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, "Analysis of Water Charge Structure
(Seoul, The Agricultural Development Corporation, December,

1976).
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ca,lc'uiations , Which are presented in prendix II, provided
a rough estimate of the IRR associated with investments in

each project area, From this cost-benefit data, estimates

- of the net ipcome streams aaaodiated with each'pm.jéct. {ve;'e
deﬁeloped. ‘Using these incame st.reania_ the actual IRR for
each project was developed by an interative ‘approach. Firbt.,
the discount rate suggested :ln the benefit cost analysis was
used’ to discount the net income stream to the proseub.

‘This procedure was repeated, using ditforont discount rates,
until the present net value of the :Lnoom stredm aaaociaped
’with a g{ven project was approximaf.oly urd. This is the

point where project net benefits are equal to projoct‘ costs,

Four sets of IRR's were ‘developed for !o‘ach project area

~ by. varying the prices uped to evaluate project benefits and
costs and the cost of investmqpt', In two sets, international
market prices were assumed and used to evaluate project'not
benefits and investment costs. For the remain:lng_two sets,
the same procedures were followed but 1975 market prices

were substituted for intermational prices, These procedured
were followed for two reasons; 1) to determine the actual

rdt.e of return associated with the USAID loan funde; 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.énd,the effect

of the projects on employment.,

Comparison of Survey and 
Pre~Project Evaluation Results

. In the analysis of the data, estimates of certain fariables
were selected for caﬁpariaqn with estimate|<appeafing in the
1973 pre-project evaluation report. These included land utili-
zation ratios, affected‘dcreage, commodi£y yields and p?oject
IRR's, These comparisons were made to d@tannine if gross diéi
creéencies-exieted between the actual and planned estimates,
and if adjustments in estimating procedures would be appropriate

to make future studies more realistic,
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PART III.

THE EFFECT OF PROJECT
. INVESTMENTS ON AGRICULTURAL
~ PRODUCTION AND INCOME
The following section exa;ﬁines thé‘ physical and mohetary
effects which investments have had in the selected pmjéct-éfeas.
When appropriate, comparisons have been made Setwéeh:thé esti-
matés of key variables present;ed in the 1973 pre-project evalua~
tion and éatimates deyelbped in the pralsent survéy. | The section
begins with a discussion of the ééﬁital investment levels ex-
pended in each project area and £h’en proceeds to the phygical
and monetar}; orfe'c’:'ta vhich: these investments have had. |
Project Im. egtaent lLevels
In total, slightly-less than 3 billion won was invested
in the 1l project areas (Table 3,1), Of this approximately
half was invested prior to 1874 and came from government sources

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

Investment cost per hectara, calculated using domestic pri-

ces, 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 d;m helpéd to generate the high'per hectare costs.
These costs tended to inflﬁte the average cost per hectare in the région
to 1,641 'million ﬁbh,‘the highest récorded.:AThe average cost per he;—
tare of ﬁhe projéﬁts inrnegion III also teﬁded to. be high.because of

the extensive drainége facilities which weré'constructedlin conJuhction
with the irrigation works., In this region the cost per hgctafe :anged
froﬁ.l.83'to.1723 million won whiié averaging 1,64 million won. The
lowest per'héctare costs were associated with sample,projects'in tﬁé
middle provinces of Region II, where costs averaged 1.62 millibn won -

per hectare,

- As would be expected t&s costs per‘hect;re, calculated using
shadow prices, tenden to be less than those above. This was due
to the exclusion of a portion of certain cost items which were assumed
to be inflated because of expért subsidies,’ tarriff bdrriers ahd.
foreign exchaﬂge considerationsl/. The use of shadow prices, while
not changing the order of.the projects, did drop the overall averége

costs 9.3 percent to 1.28 million won per hectare.,

Examining these costs with respect to the major type of faecility
constructed, unit costs associated with reservoir prajeots tended to

be almost twice as large as those associated with pumping station

1/For & more detailed ecxplanation 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,

"~ Investment

2/ R= Reservoir

3/ USAID funds ™

Type of |Benefited (Domestic
Region Project2/| Area
- 1973 & before
(Ha) -

Region I R

Gae-won R 115 258,618
Cheung-ryong R 277 110,836
Yeo-ju I'S 187 T 5,396
Gun-am .PS 288 237,147
- Sub-Total 867 611,997
Region II

Do-bong R 7. - 25,800
An-deok R 201 118,944
Jang-ha PS 235 . N6K,T9%
Sung-su PS 631 121,385
Sub-Total 1,142 330,923
Region III

Song-wol R 70 29,369
Oh-ruy * R 150 140,128
Ha-gi 'PS 393 310,806
Sub-Total 613 480,303
Total 2,622 1,423,223

1/ All costs are in thousand, 1975 won

PS = Pump station

In developing cost estimates using shadow

cost and 100 percent of interest payments are deducted
5/ Average cost per hectare
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3.1

Investment Costs in 11 Sampled Land

Korea 1/
Cost L .
Pri‘c.es) » - Cost per Hectare .
1974 3/ ‘Total Domestic Price |Shadow Prices 4/
146, 566 105,18, | 3,523 3,13
161,820 272,656 98l 902
156, 550. 161,946 866 782
106,383 343,530 1,193 2| 1,676 5/
571,319. | 1,183,316 e | 13,2
82,094 | 07,894 | 1,439 1,319
142,721 261,665 1,302 1,189
119,000 143,794 | 782 75
220,684 342,069 512 gf 490 5/
564,499 895,422 - 1,016,3 928.3
98,856 128,225 | 1,832 - 1,670
136, 689 276,817 - 1,845 1,696
172,675 483, 481 1,230 1,084 5/
408,220 gae, 523 1,635.7 | 1,483.3
1, 544,038 2,967,261 |- _1,:.12.65/ 1,277.35/

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

Project Name Location,
Patterns Prior to

Project Name & Region Y Type of Project
Paddy

Region 1 .

Gae-won - Reservoir 49.9

Cheung-ryong Reservoir 221.9

Yeo-ju Pumping Station 88,2

Gun-am Pumping Station 68.0

Sub-Total L34.0

- (50.0)

Region II - : .
Do-bong Reservoir 56.5 -

An-deok Reservoir ' 131.0

Jang-ha Pumping Station 190.0

Sung=-su Pumping Station 631.0
Sub=Total : 1,008.5
(8806)

Region III -

Song=wol Reservoir 70.0

*" Oh-ryu Reservoir 148.1

Hua-gl Pumping Station 393.9
Sub-Total 612,0
o (9907) l

-~ Grand-Total 2,054.5
' (78.4)

1/ Region I consists of the two northern provinces,
provinces, Chung-buk, Chungnam, Gyeong-buk and Jeon-buk
Jeon~-nam and Gyeong-nam provinces,

2/ Numbers appearing'in parenthésis represent of

o
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3.2

’I‘ipe and land Use
Construction

Land Ax;e'g' by Use ( Hectares) |

' Upland Forest Other . Total
47.4 - 18.0 115.3
- bgvl ' - 277 00
= 9903 - 18705
- - 22000 288.0
47.4 148.4 - 238,0 867.8
(5.5) (17.1) (27.4) (100.0)
18.5 - - 7500
N 22,6 - " 201.0
ltl-o ' - - 231.0
- . . - ‘- 63150
106.9 22,6 1,138.0
(9.4) (2,0) 1~ (100.0)
- - .- 7000
109 - - 15000
- - - 393.9
109 - - . 613-9
(0.3) | (200.0)
156.¢ 171.0 238.0 2,619.7
(6.0) (6.5) (9.0) (100.0) g

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

the total project area in a given land use,



projects. The average cost per hectare for the farmer was 1.65 million
won while the cost for the latter was .83 miliion won, Excluding the
cost per hectare of constru;:tion in the Gae-_wérlx'project aréa; which' u
tended to be abnormally high, reservoir pm,jects’ still tended to be

63.4 percent more expensive per hectare than 'p'umping station!projects.

The Physical Effects of Land am
. Water Investments

Whenever land and water developme'nt prp;]ect_s such as those
examined in this study are undertaken, a nimber of physical changes
oceur in the project areas, These not only include changes in the
é.griculfural land base but changes in cropﬁing patterns an:i intensity,
cultivation practices and yields. 'The following section'exam_ine.s |
the changés which oceurred in each of these components’in” the 11

sample project areas,

Changes in land Base and
Irrigated Acreage

In all','”slig}‘xtly over 2,600 hectares of land,g67.8 hectares in
Region I, 1,138 hectares in Region.II and 613.9 hectares in Region III,
were effected by the projects., The total land area involved by project
and land use prior to the initiation of construction is provided in

Table 3 . 20
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As the data indicates; the ma,jority oi;-land in the sampled areas,
78.4 percent, was already used for rice cultivation, This tended to
vary from region to reglon with pdddy acreage composing 50. O percent
of the total project area in Region I, 88 6 percent in Region II and
99.3 percent in Region 111, Upla.nd cropping areas were of relatively

Tl

minor importance compea:.ng o] the avérage 6-'1}? %.,0 ‘pencent of the
-total pmject area or 5.5 percent in Region I, 9.4 percent in Region II

‘and .3 perqent in Region III. The remainder ot the land in these areas,

15.6'perceht, was utilized in forest production or other uses,

Folidﬁing the completién of the projects all la;xd in the‘ ﬁmject
areas, with the exception of Yeo~ju, was converted to padd}; pfo&ﬁctiqn.
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 99.3 ha
of land, formally used in forest pr6§1ucticn, was réclaimed for uplamd
crop production. This addition, when combined with the lossess in .
ux;land associnted with the creation of new paddy acreage, pfoduced a

net decline in upland acreage of 56.9 hectares or 36,2 percent, .

These changes in land base and use were accompanied by improire- :
ments in the area of fully irrigated paddy land. The effecf. of these
iﬁprovem'ms per farm household is presented in Table 3.3. Frior ﬁo
the projects, each farm household surveyed cultivated on the average
+85 hectares of paddy, This was 60 pex;cent higher than the 1974 |

national average of .54 hectares per household.
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TABLE 3.3

Irrigated Paddy by Type With

Item Begion | Reglon { Average

: 1 I 1II
Without the project | |

ol

Fully irrigated padd 429 022 .17 o23
Fartially irrigated 55 1 .55 77 .62
paddy PR g ,
Total 08‘6 077 . .9[; 85
Irrigation ratio 3.5 | 2.6 181 27.1
With the project
Fully irrigated paddy .864 bb .80 '.77
Partially irrigated’ W16 .18 11 15
paddy ' ' '
Total 1.02- .8 91 «92
Irrigation ratio &4.3 78, 87.9 83,7
Change
Total paddy area a8 |07 v03 07
Irrigation ratio 49.8 ..:50,0 . | 69.8 | 56,6

and Without. the Project 1/

Region |

1/ Estinmates for fully, partially and tctal irrigated paddy are
in hectsres per farh household, while irrigation ratios are in ;

percent,

2/ baddy land in Korea is claesified according to the-level of

irrigation water supply., Fully irrigated paddy has a water supply
sufficient to withstand 10 year drought conditions while partially
- irrigated paddy does not, Rainfed paddy receives no ir.igation
water but relies totally on rainfall,

3/ Includes both partially iFrigated and rainfed paddy,
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Even though thé -sample ‘househ'blda ﬁex:ded to cuitivate more paddy
‘than the .na..ti'onal average the irrigation facilities which gérviced -
this paddy were significantly poorer. For example, the ratio of full
ifrigated to pai't;ialiy 'irx;:lgdted péddy on the sample \fax:rvn's was 27-'1'
percent, almost 55,9 points less than the national ratio of 83.0.
This fact alone was sufficiert to indicate a substantial heed for
" the irrigation :memveuients subsequehtly carri?d‘out in the bmject

areas,

The examimation of the irrigation ratios assoclated with the

sample projects in each region pointed out an interesting trend,

Moving from the northern provinces of Reglon 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 |
‘resonable given the rainfall distribution pattex;n in Kore 2/ .

In the southern provinces, where seasonal rainfall is higher, there
was a heavier reliance on partially irrigated and ra'iﬁfed.paddy.' In
the northern provinces where rainfall is less and qfopping conditions

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

Following the completion of the projects both the area of paddy '

cultivated per famm household and the area of fulliy irrigated paddy

2/ In 1974 the average monthly precipitation during the rice
growing seuson (March-September) was; Region I - 167, 5mm,
Region II - 244.6mm and Region III - 325,3mm,
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tended to increase, In Region Iand II increases in paddy acreage
were the result.of upland and forest land reclamation activities, In
the former region, 334.5 hectares were reclaimed. This resulted in
an increase in per household paddy acreage of ,18 hecthres. In Region
II similar increases occurred, Here 129,5 hectares of upland amd

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

paddy area per household, 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 genorally
centered around land consolidation not reclamation. It is normal, in
such projects that a certaiﬁ amount of paddy be taken out of culti-~

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

-As would .be excepted, the projects generated a subsfantial in=-
crease in the area of fully irrigated paddy and a decline in the area
of partially irrigated paddy per farm household. On the average,

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

while partially irrigated paddy 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

national average of 83.0 2/-

Regionally, the most significant chapge occurred in the southern

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

MAF & ADC, 1375 Yearbook of land and Water Development Statis-
tics (Seoul: Sung Moon Publishing Co., 1976), p. 19 :
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This rise can be linked to the rather low ratio present before the
projects and to the emphasis placed on 1rrigation development in land
‘consolidation activities, Increase in the_other two regions. tended

to rénge 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 examined below,

ange A t Productjon
Change in Land Utilization Ratioe
and Cropping Patterns
Ever. prior to the projects the area of cropland oporated by
sample farmers tended ta be slightly larger than the national average
(Table 3.4)., This was_eepecially true in Region III where farmers

cultivated. .4 hectares more land than the national average.

When broken down into paddy and upland components, per houschold
paddy acreage tended to be significantlyihigher than the national
‘average while upland acreage was quite }imilar to its national count-
erpart. The double cropping ratio for all sample famms prior to the
projects was 135.6, 11.4 points lower than‘the national average, As

expected, the ratio was the lowest in the northern provinces of Region 1
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- TABIE 3.4

'Area of Land Cultivated rer Farm Household and. Double

Korea, 1974-1975 1/

‘Cropping Ratio by Region for 220 Sample Farm Households,

Sample Farms
Item o : National
Region .| Region | Region | Aver- 2
R 1 | age Average ¥/

Without the project v , :
Faddy .84 71 95 .85 53
Upland 43 .33 39 .38 4l
All Cropland 1.27 1,10 X34 1.23 94
Other . w . 19 031 .30 -
Total 1.67 1,29 | 1.65 1,53 -
With the project
Paddy ' 1.02 .84 91 :92 453
Upl&nd Sl 026 39 39 il
All Cropland 1.53 '] L10 | .1.30 1.31 94
Othcl‘ 011 019 .31 020 -
Total ' 1.6‘0 1029 1061 1051 -
Double cropping ratio- _
raddy 3/ N
Without the project 103.0 152.2 151.5 135,6
With the project .7 13,7 170.2 | 18,5
Increase. or decrease 8.7 1.5 18,7 12,9

1/ All estimates are in hectares per farm household,
d Forestry Statistic

2/ MAF, Year

(Seculs Sung Moon Publishing Co.,

f A t
» Pe .

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

areas,

area was excluded .from consideration.
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and highest in the southern provinces of Regions iI and III.

Folloﬁing the completion of the pi'ojecto, the area of péddy éer
mple household and the rate of doublc;-cropping on paddy increased,
Examining all the aample fams, totel agricultural acreage per house-
hold increased .08 hectares, with paddy increasing .07 and upland .01
hectares, In addition,. the doublvé cropping ratio on paddy alse z;os.e
to 148.5. Increases in the double cropping ratio tended to be more
promihont_i.n the middle and southern provinces of Region II and III,
In each of these regions, the ratio rose 11,5 and 18,7 point.a.res- |
pectively, In the northern provinces of Region I, where climate is
a limiting factor, the double cropping ratio rose only 8,7 points.

Inprovemsnts in the water supply ard increases in paddy
acreage generated by the préJccts combined to alter the ér;pping
patterns in the sample lroaui('ra,blo 3.5). Prior to the projects 9.4
percent of the péddy a'cmgo cuit:l.vated by the sample 'faxmo was om-%
ployed in the production of Tongil rice, 64.4 percent 4n 'napive rice,
7,8 pesrcent in common barley, 18,2 percent in naked barley and 0,2
percent in white potatoss, Pollowing the completion of the projects,
this pattern changed with the cultivation of Tongil rice,. conmon.'ﬂ
and naked baz"loy and potatoes becom:l-ng more prominent and native '
rice cultivation declining., The aree devoted to Tongil production
increased 21,8 percent; that used for native rice production

declined 28,3 percent ard that used for common‘ barley, -naked barley
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TABIE 3.5

Change in Cropping FPatterns on Paddy Acreage
With and Without Irrigation Improvements, 220
Sample Farm Households, Korea, l97h-1975 1/

Type of cropping patterns

Sample Farms

Region Region Region | Aver-
I -_I{- ) III | age
Withoui irrigation improvements
Rice - Tongil k.3 6.8 15.5 9.4
- Native 9208 58.9 50.5 6‘&-“
Barley - Common 2.9 7.7 1l.4 7.8
- Naked - 26,1 22,6 18.2
| White potatoes - 0.5 - 0.2
Total 100,0 100.0 100.0 | 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
. - Naked - 28.6 ) 2803 210“
White petatoecs - 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 -2658 "31.8 "250 5 "28-3
Barley - Common 7.6 .8 1.5 2.9
White p’otatoes - 1.3 - O.4

1/ A1l estimates are in percent of the tota.l paddy area utilized

for crop prdduction,




and white potato production increased 2.9; 3.2 ard 0,4 percent res-
‘pectively, Since these latter three crops are double cropped With
rice, increases in the area devéted to their production resulted in

direct increases in the double-cropping ratio.

It is of particular interest to ekxamine the rise in the péddy
area allocated to the production of Tongil rice, With improved irri-
gation sample farms tended to repLAce native varieties with Tongil.
The largest incfease occurred in‘the middle provinces of Region II;
where Tongil acreage increased 27:;2 percent after the qompletion of -
the projects. This was followed by increases of 19,2 percent in ‘the

northern provinces cf Region I and 18,3 percent in the southern

provinces of Region III,

As previously indicated, the area devoted to the production.
of winter crops tended to inpreése’after the completion of the
projects.‘ These increases were smallest in the northern provinces
of Region I, where 7.6 percent more paddy was devoted to common barley
production, ~Climatic conditions seemed to he a cbnstrént in this
region, with increases being relatively modest and centered around
the much heartier variety of barley. In the middle provinces of
Region II, increases in acreage planted centered around naked barley,
the less hearty variety. On the average 2.5 percent more land was

devoted to its production following the prejects. The acreage planted
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in common barley showed only a slight increase .8 percent while white
potato acreage increased 1,3 percert. In the southern provinces, of
Region III where climate is least constraining, increases in the ares

devoted to naked 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 minor shifts in

the upland cropping pattern were experienced,.

Changes in Cultivation
ftractices and Inputs

On the sample tarms, improvéments in pﬁddy acréage led to
'changes both in the level of factor inputs and the cultivation
practices employed by farmers in the production of rice ard barle&.
In all three regions, there was a gensral tendency for sample far-

mers to move the rice transplanting d~ie farward (Table 3.6).

As indicated, sam>jle farmers tended to transplant.rice from 9
to 15 days'earlier after the projects were completed, While the
causal linkage between improved irrigation and earlier iransplanting

is difficult to isolate, the following may provide an acceptable
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Change in Rice Transplaﬁting.Dates Associ@ted with Irrigation
Improvements on 220 Sample Korean Farms by Region, 1974-1975

Earliest and latest transplanting
Item - dated -
Region I | Region II | Region III
Without Improvements 6/1-6/25 6/5-6/30 6/21-7/5
With Improvements 5/21-6/10 | .5/25-6/20 6/1146/25
Change (In_Days) : 11-15 "~ 10 9-10

expinnation for the trend. Improved irrigation facilities génefaliy
allow farmers to shift rice production from native to the higher
yielding varieties. The recommended cuitivation practices aséoéiated
'with these varieties includes the use of vinyliseed beds, Covered
beds allow the farmer to planf earlier by decreasing the probability
of frost damage, Thus, as the area planted in Tongil increésed as
was the case in the project areas (Table 3,5), there is a tendency
for farmers to prepars their seed beds earliér and to advance the

rice transplantihg date,

In the northern provinces of Region I, where double cropping of

rice and barley :s constrained by climatic conditions, this may pirove -
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%o be a significan?_qhift; In thiq region, under'présent cropping
practices, there is a ielatively short period at the close of:ﬁhe rice
production season to harvest rice and to prepare thoe plant $a¥ley.

- Movement of the rice tra.nsplanting date fcrward should provided far~.
mers more time during this critical rice harvest - barley planting

period, thoe increasing the potential for double cropping.

-~ Sample fams not’only tended t.o' move. the rice tfansplanti_ng'
date forward but also to ‘use less labor during t;he pfecultivation.‘
and cultivation periods.('l‘able 3.7). With respect to Tongil ;iicé,.
farmers tended to use the same amdunt of labor in preparing t‘ox" ;\)'ro—
duction but less in actual cultivation. The 'l.abor required for both

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

These reductions were orfso;t by incréaaea in labor rquirement.s
at the close of the productionA.season for harvesting and transportgtion
activities, Increases at this time were in all probabiliﬁy caused by
increases in yield, Overall, the labor required fc;r these activities

1ncreased on the sample t‘ams io 1 percent for Tongil rice and 22,0 -

percent for native rice, Requiremnts for bariey, whose yield did

not increase aé sharply as rice, wera 2.8 percent higher with the

projects than without.
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~ The increased demand for labor during theAharvesﬁ season tended
to counter - balance. reductions earlier in the seasan. As a result,
Positive increases in labor demand for both Tengil and native rice

production were experienced on the sanple farms. In barley produc-
. tion modest increases in labor at_harvest time were not sufficient
to offset reduction carlier in the growing season., As a result,

overall labor regquiremgnts for this cropvdeclined 1.1 percent,

Examining these trends more . closely, using data from Appendix
III the following re;apionships.between pre ject implementation and

shifts in labor requirements are indicated;

1, Improvements in the condjtion and size of paddy &creage allowég
_ farmers to spend less time on plowing, . |

On the average, sample farmers employed 1.1 and 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 acreagse.

2.' Improvements in drainage may play 8 key role in the reduction
of labour required for plowing prior to barley seeding,

In Region I1J where drainage improvements were a major
objective, labor requirements for this activity declined 1<.0

percent or an average of l.4 hours per 10 Are from pre-prpject

levels.
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TABIE

Change in Labor Inputs by
Korea Farms With the Without

. Region I Region
Ttem """ "Rice Jy Rice
Tongil | Native| Barley | Tongil

Without. the project -
Precultivation 59.0 | 52.8 | 20.5 | 53.6
activities 3/ . :
Cultivation Lo | 6205 48,5 3
Harvesting & transportation 61.0 38.5 45 1 54.7
With the project ‘ P
Precultivation. 56.1 | 49.0 20.5 55.2
activities 3/ o
Cultivation o 3.1 | 59.3 47.0 Lb, 5
Harvesting & transportation| 63.0 | 52.0 | 45.5 | 65.0
Total ' 162.2 | 160.3 | 113.0 | 164.7
Change (percent) |
Precultivation =h'9 ,‘7'2 - 3.0
activities :
Cultivation 7.1} =5.1 ] <3.1 2.8 -
Harvesting & transportation 3.3 354 2,2 | 18.8
Tot&l ) -2"5 b.z ' 'O.h' 8.6

1/ Estimates are in man hours per 10 Are, while changes
2/ Includes both naked and common barley.

Precultivation activities for rice incl

ude; plowihg,.

activities include; irrigation, weeding and pest control,
plowing and seeding, while cultivation activities include;

breakidown of labor inputs can be found in Appendix III,
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3.7

Tipe4and Regibh on 220 sémple

Irrigation Improvements, 1974-1975 Y
o II " 'Region III Avefég;
2/ T Rice - ~—€;7' Rice 2/
"~ Nativel| Barley Tongil7 Native |Barley | Tongil | Native | Barley
53.1 | 22,0 | s54.7| 5.6 22.7| s5.8( 50.5 | 21.7
46,6 | 36,5 | 51.0| 511 | 5400 46,9 53.4| 463
l#7.0_3 . h603 51.3 l&307 3607 5507 Aa’z “2.5 ’
147.0 |~104.8 | 157.0| -140.4 13,4 | -158.4 | 147.1 [ 110.5
50,3 | 22,0 | 55.9| 7| 20,3 55.7| 8.0 20.9
18,3 | 35.8 | 467 483 51| wgel| 59| a7
53.0.| 46,5 | 56,01 53,0| 39,0]. 6.3 527} 3.7
151.6 | 104.3 | 158.6| 146.0 | 110.7 | 161.8{ 152,6 | 109.3
53| - 2.2] -2.0] -10.6| -0.2| -5.0] -3.7
3'6 -10 '8.‘& -555 -l“e -hos -2°8 "305
1201 o.h 9.2 2103 6.3 1001 2200 208
3.1 'OOS 100 .l“o -201‘ 2.1 3.7 -lol

are in percent,

seed bed cultivation and transplanting while cultivation
In barley prcduction, precultivation activities include;
weeding and pest and herbicide control. A more detailed




3. Improvements in irrigation, which allow farmers to cultivaie“the

new hlgher yielding vargeties, increase . labor regulrements for
seed bed preparation amd tranSEIAnting.

In the production of'Tongil-rice, sample farmers experienced
an increase in the demand for seed bed labor of 3.9 pefcent and

in transplanting labor of 2,3 percent,

b Iggrevemente in 1rrigation egructufes allowed farmers to_spend
‘ ;gse;time gd water daﬁageggde actgvitiee agéihg the rice culti-
vation season. | ' | ‘
On the average,sample farmers devoted 2,2 hours less labor
per 'lO Are to water manegemenn in the pm‘ﬂuotion of Tongil and
native rice,’ This represented a decline in 1rr1gat10n labor

requirements of lS.B.and 13.3 percent reepeetively.

5, Increases in yields and area. p anted !1 h the NGW. varleties in-
creased the d emand for labor at the end of the production season

for both rice and barlez.

(n the average, labor used for harvesting and transportation
increased on the samele farms 5.6 hours per 10 Are fbe Tongil ard
9.5 hours per 10 Are for native rice, Increased labor requirements
at this time, while partially offset by moving the growing season

forward (Table 3.6), may still result in labor shortages between



the rice héfvest - barley:pla.nting period in October. One way -
of partially ai;oiding;this potential bottle-neck is to-~increase
dlx;ainage improvement activities in future pmjgcté. As indicated
in two, such impravements tend to decrease the labor required to

preparé and plant barley on double cropped paddy. '

While changes in the general level of labor inputs tended to vary
with and withéut the projeqts by activity aﬂd region, overall labor
productivity,‘ indicated by a decline in laibor output ratios, incre-
ased (Table 3..8){*/ On all farms surveyed, substantial inoreases in.A
native rice yields accompanied by modeai increases in labor inputs
led to an 23,0 percent increase in labor productivity, H‘ore modest‘_
increases were experienced in labor productivity aasooiatﬁd with

Tongil rioce ard barley production, In 'the former oase productivity .

ircreased 13.0 percent while in the latter it rese 8,5 percent.

The prominence of native rice 'v‘ar:llet.ies' in the context of in-
creasing l'aBor productivity seems t6 b; due to two faotars, Frior
to the projécts native varieties wore. generdlly grown in partially
irrigated paddy, With thé provision of full irrigation, ylelds which
in absolute terms were.relatively 16w tended to rise much more rapidly
than labor inputs, On. the othm"hahd, Tongil rice cultivation; which

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

4/ In this case labor productivity is measured in mah hotra’
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 Y/

R S

It Region I Region
em _
B Ricd Barley 2/ Rice

Tongil | Native Tongil | Native

Without the project : '

Precultivation 0.131 | 0.197 0.112 0.127 0.166

activities 3/ . '

Cultivation 0.103 | 0.234 | 0.264 | 0.103 0.145

Harvesting & 0.135 | 0.144 0.242 0,130 0.148

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 & 0.126 | 0,131 { 0.239 0.129 0.128

transportation

Total 0.324 | 0.405| 0.594 | 0.327 | 0.367

Change

Precultivation —lh.5 '37-1 - 3-6 -1301# '2605

activities 3/

Cultivation “1‘05 '35.9 - 6.‘0 -2306 -19.3

Har\'esting and ‘607 - 900 - 102 - 8.0 '13.5

transportation

Total -12,2 | -29.6 - 3.9 -9,2 -20.0

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

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

plowing and seeding,

of labor inputs can be found in Appendix TIT.
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3.8

by Type and Region on 220 Sample
Irrigation Improvements,

Region III

II Average .

parley 2 Fice Barloy 2/ Rice ' >

. r e‘? Tongil |Native artey Tongil | Native Bf@ley J
0.7 | 0.131 | 0.4 | 0.120 | 0.130|0.169 | 0.116
0.194 | o0.122| 0.162] o0.287° | .0.109]0.179 | 0.247
0.246 | 0,123 | 0,238 | 0.195 | 0.129|0.14k | 0.227
0.209 | 0.109| o.122| o0.098 | 0.120]0.119 | o0.104
0.177 0.091 | 0,120 0.248 | 0.089]0.129 | 0.221
0.230 | 0.109| 0.132] 0.188 | 0.121]0.131( 0.215
0.516 | 0.309| 0.363| 0.534 | 0.320]0.379 | 0.540
- 6.8 '-1608 -2209 -1900 -150“ ‘29.6 "10.3
- 808 '25". -2509 "1306 "-18.3 "2709 "10.5
- 6.5 . -ll.h - O.L "306 "602 "900 - 503
=74 <17.8| -18.2] -1l.b | 13,0 -B.0{ - 8.5

 output, while changes are in percent.

seed bed cultivation and transporti
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the projects on fully irgigated'paddy. Improvements in the irrigation
system associated with the projecté expandéd the pgddy area available
for Tongil production and increased Tengil yields. These yield in-
creeses, however, were not ap significant as tﬁose eipefienced in
native rice because of their pelatively high initial levels. As
'such, labor pn:&uctivity did not tend to increase as much‘in the

case of the latter as it did in the fermer. The actual incréaéos

in yields‘éssdciated with the sub-pfojects are discussed in a.;ater

section,

A word of caution is in order when interperting these productivity
estimates, There.is some indication.that the incr;ases experienced
“may have been genarated not only by'prﬁjeét related improvements but
also by increases in the use of farm machinei to supplement huhan
labor (Tablé 3.9). In the_villageé where the sapble farmers resided,
the use of power'machinery tended to inc?oase substantially Auring
the year while ménua;fmauniqes andﬁanigﬁl power declined or rema;ned
relatively stable. A substitution of machine power for human and
animal labor was'evident during the ﬁrtculﬁivation pariod with the
number of Ppower tillers owned by fqnmera increasing in absolute terms
222,1 percent during 1974, During the same pericd draft animals in-

creased only 7.7 percemnt,

A similar trend was qvident at the close of the harvest season,
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Here,'the number of powgr rice threshers and barley threshers tended_

to increase 159.2 and 164.6 percent‘reapectiyely while the number

Absolute Percentage Increase in Farm Machinery

TABLE 3.9

Owned by Farmers in Sample Korea Villages, 1974-1975

Type of Farm Absolute Percentage Increase
Machinery Region I | Region II | Region III | Average
Draft cattle . 5.4 18,1 4.8 Y
0x carts 5.1 6.7 - - 5.8
Motor tillers 122.9 339.3 235.0 222,1
Rear carts 37.9 . 1,3.8 84,4 73.6 -
Rice threshers (manual) ©=19.8 -46.2 -20.9 -31.8
Rice threshers (power) . 96,0 172.0 - 181.3 + 159.,2 -
Parley threshers ) 189.9 153.3 164.6
Power pumps g:.8 41,0 .8 f  63.6

of manual rice threshers declin:d 31.8 percent. The greatest con-

centration of growth in machinery use was in Region Il and III.

This might suggést that the excesc demand for labor wﬁich would
normally occur at ﬁne beginning and end of the rice production Sea-
son has been part}ally overcomc by substituting machine for'gaman.
pover in both these regions. This ﬁay providc a partial explanation
for the ability of farmers to maintain the relatively high double

cropping ratios present in the regions (Table 3.4).

- 93 -



TABLE

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

Region I " Region

Ttem Rice 2/ .Rice

Tongil | Native | Barley Tongil
Without the project |

Chemical 35.8 | | 35.7 38.3 37.8
fertilizer 3/ . | :
Compost . 878 786 728 905
Production . 5.7 5.0 - 6.0
chemicals o

With the project ' ~
Chemical k2.0 k3.0 42,2} 45.8

fertilizer 3/ , ‘
Compost 911 .| 1789 751 YOI

Production 5.5 7.0 1 - ) . 10.0 a
chemicals 4/ : '

“Change ( percent)

Chemical _ 170'3 : 20. ‘0 ‘ 10. 2 21. 2 .
fertilizer 3/ ' ‘

Compost 3.8 0.4 3.2 =12,3
Production , 0,2 2,0 - 4.0
chemnicals

1/ Estimates of chemical fertilizer and compost with and
prcduction 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. A finer break
is presented in Appendix IV,

é/ Production chemicals includ , insecticides, gﬁaticides
ponents by type and region can be found in Appendix IV,
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3.10.

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

II , Region III Average
. Rice 2/ Rice 2/
Native| Barley| Tongil! Native| Barley| Tongil| Native | Barley
34¢9 | 35,4 30.2 | 29,7 | 31,4 | 36,3 33.4f 35.0
935 " [,054 | 720 655 597 83, | 792 | 793
69| = 7.0 7.7 - 6.2 6.5 =
39.4] 40,0 | 42,1 3u.2| 37.0 | 43.3] 38.9] 39.7
933 lh,056 | 771 | 745 | 734 | @25 | @22 |ew B
10.7 - ‘97 10,7 - 8.4 79,5 -
12.9 13.0 19.6 15.2 1708 : 19.3 16.5 130"
0.2 0.2 7. B 29| -11] 3.8 6.8
3.8 - 2.7 3'0 - o 2'2 300 -

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

The change in chemical fertilizer and campost
change in the number of applications,

down of each of these components by typé and the region

and horbicides, Application rates for each of these come
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Increases \in paddy acreage and impx;ove'ments in irrigati&n facili-
ties also led to chéngee in factor iripixts othsr than labor and'macii-
nery. Fo.r q@ple, sample taims increased chenical fertilizer gppli-'
cati_'éha 19.3 percent on Tongil rice, 16.5 borcont on native rice and |
13.4 percent on barley (Table 3.10). . On a regional bagiu, increases
in fei'tilizq.r use tended to be highest in the middle and a‘!outlnrn |
regions with respect to Tongil rice production and.lont in the nor-
thern region. This would agree with the more intensive cr;:pp_irig of
Tongil rice in these -romef regions following ‘completion of the pro-
jects (Sea Table 3,4).

In general, increases in the rate of ocompost lpplipation by
sample farmers tended to be rather stable in th.o northern régioh, .
decline in the middle region and increase in th'o southern region,
Inereasea in f.he use o!“ compost in th;u latter region most likely
resulted from fgmera attempting to improve the composition of paddy
soils following the extensive padd; rearrangemsnt activities which
occurred in the project areas, In the middle regiocn, declines in
compost application with respedt to paddy used in Tongil production
were offset by a sharp increase in the appliocation rate of chem:l.o@l

fertilizers.

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

cides, insecticides and herb:l.cides., sample farmers tended to apply
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phese chemicals more often following the projeats. Increases in the
hﬁﬁbér Bf'apblioaﬁi;né ténded to be more prominent in the production
of native véfietieslfhan Tongil in ali région except the midﬁle'regipn.
' Here, appfoximately faur more applications were recorqed on the sample
farms for both varieties. following project dpmpletion. The reason for
such,an‘increase'cannot BE detérmined from the survey data and féquireg‘

further’ study.

Changes in Agricultural Yields

Increases in paddy crop yields are one of the most important
'effec?s generated by irrigation imprp&emenﬁs.' 6n}a;1~éample farms,
the average 1974 rice yieids teﬁded t; be lower than the metional
average of 371 kilograms per. 10 Are. .Comparing the weighted averags
yiélds'of rice per hébfére i; the project areas with the national

average, project yields tended to be 15.6 percent (313;2)Kg. per 10a)

lower than the nation's,

In the first year of crop production after completion of the
.projects, averége yieids from all of the sample farms increased
(Table 3.11). Major increases occurred in native rice, 104.7 kilo-

grams per 10 Are or 35.0 percent, in Tongil rice, 74.9 kilograms or
17.4 percent and in white potatoes, 151.%5 kilograms or 11,7 percent.

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

The Absolute Increase in Paddy Crop Yields With
Improvements in Irrigation, 220 Sample Korean
- Fams, 1975 1/

b

Region-I | Region II |Region III Average
1 vs £ in- £ in- 1% in~| - A in-
Paddy Cropé Yield crease Y#eld crease Yield Creas Yield crease
Without the project- '
1974
Rice - Tongil 451, 4{ 100.0 | 421.1{100,0}418,0{100.0| 430.2}100.0
' Native 267 .4} 100.0 | 313,2} 100,01315.31100.0 298,8 100.0
Average Yield 275.5| 100.0 ,32&.4‘100.6 339.7 IOO.Q 313.2/100.0
Barley - Common 183,8] 100.0 ] 187.3| 100,0{186.31100.0{ -185,8{100,0
Naked - - 184.2| 100,0] 189.94100,0] 187.1{100,0
Whi‘e Potatoes - - 1,291.0| 100.0{ -~ - [1,291,04100.0
With the project
- 1975 - :
Rice - Tongil 498.9}1X0.5 | 503.6|119,6|512.8]122.7 | 505.1{117.4 .
Na.tive 39506 1‘&7-9 412.8 131.8&02-2 127-“ &0305 135.0
Average Yield 422,71153. 4 1 463.31142,8]465.8{137.1] 450,6]143.9
Barley ~ Common 190.6]203.7 | 201.7/207.7/206.8]111.0| 199.7(107.9
Naked - - 203,0{110,2{208.3{109.7( 205.7{109.9
White Potatoes - - 1, 442,5[111, 7 - - 1,442,5{111,7
Change -~ 1974
to 1975 ‘
Rice - Tongil 47.5| 10.5 82,5 19.6( 94.8] 22,7 74.9 | 17.4
Native 128.2| 47.9| 99.6| 31.8| 86.5| 27-4| 104,7| 35.0
Average Yield 147.2| 53.4 ] 138.9] 42,8(126.1) 37.1| 137.1 43f9
Barley - Common 6.8/ 3.7 4| 7.70°20.5{ 120 13.9 7%9
Naked - - 18.8] 10.2) 18.4) 9.7 18,6 9.9
White Potatoces - - 151.5) 11.7] - - | 1515} 11,7

1/ All yield estimates are in kilograms of polished grain Bér 10 Are,
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experienced at the national level in 1974.

As would be expected, thefe was an inverse relationship petween
the growth in Tongil and mative rice yields. The farther south the
‘project area the greaﬁer were the yield increases aésociated with
Tongil rice? while @he farther north the greéter the increase in
native yields.' For eiampie, in the northern provinces of Region I,
'iTongil yields incréised~h7.5 kilograms.while native rice-yiehis in-
creased 128,2 kilograms per'io Are. In the'southern provinges of
:Region IiI, the opposite was true with Tongil yields increasing 94.8

kilograms ard native rice yields increasing 86.5 kilogrems.

~ These rather low increases in Tongil prodﬁction in the northern
region may suggést the'pfesence of additional constraints other than
irrigation ﬁhich,are limiting production. Because of the tendency
for the yields tu increase the further south you go, climatic condi-
tions are indicated as & constraining facter. In addition to this,
however farmers in the southern provinces of region III have been
groving the new vaireties longer and over a wider #rea. It would -
seem logical to aSSume that the infermation and inpqts needed to
cultivatevthe new varijeties would be more availablé in fhese areaé.
In the northern provinces where the area planted in Tongil has been
small, infbrmation and inputs required for cultivation may be lacking

and thus presenting an additional constraint on the growth in yields,
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Table

' The Absolute Increaée,

Gaused by Irrigation
Region, 220 Sample Korean

Region 1"

Region
By Crops ——

Absolute | Natural | Net ' [Absolute| National
Increase | Increase | Change | Increase{ Increase

Rice-Tongil 10.5 | 4.2 6.3 19.6 5.0
Native L7.9 B A 31.8 '

[ Barley-Comtion 3.7 4l | =04 7.7 1.3

Naked - = - 10.2 1.8

White Potatoes - - - 11.7 bt

1/ ALl estimates are in percent.
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3.12

N‘atural Increase and Yield Increase
Improvements by Crop Variety and

Farms, 1975 1/

11 " Region III Average
Net  |Absolute ‘Na.tu.ral wiNet Absolute { Natural Net
Change |Increase | Increase ! Change Increase | Increase | Change
— i - :
14,6 22,7 2.3 | 20,4 17.L 3.8 | 1.6
26,81 27,4 . 25,1 35.0 ) 31.2
6.4| 11.0 0.3 107 7.5 5.6 | "9
8"‘ ' 907 .v 903 909 7'0 209
7.1 - - - 11.7 L6 | 7.1
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This hypotﬁesis 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 gquite
sharply with improvements in the water supply. Whatever thé reason.,

for these‘differences more information is need to isolate the cause -

or C?.USGS.

The' yield increases shown in Table 3,11 do not result exclusively
from improvements in irrigation facilities but contain a certain

. _ : ¢
natural growth component which would have occurred even without the

projects, To determine theféctual 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 abscnce of yield data from control farms, 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 occurrgd
eveﬁ without the projects. When aggregated to the regional level

and subtracted from the overail increases (Table 3,11), the “pure

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

Examining the "pure! yield effects experianced on all sample

farms, native rice still retained the number one position, increasing
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31.2 percent during the first yaar of prodﬁcti;n. This is followed
by increases in Tongil yields Of 13.6 pefcenﬁiand increases in

potato yields of 7.1 percent. OUne might argue that because of the

- relatively strong yields résponse associated with white potato pre-
duction that this crop éhould play a'more‘dominent role in the plan- .
ning of'future cropping patterns to be promotgd in small scale irri-

gation projects.

The relationship betwgen Tongil and mative rice increa#es;
previously giscussed, also tended to show up in the calculatibn of
.the "pure" yield effects. Inlthefprovince: in the northern region,
Tongil yields increased only 6.3 percent while the yields of native |
_varieties increased 43.7 percent. In tﬁe pfovinces in the éouthern
regién the growth in Tongil'yields rose to 20.4 percent while the
growth in yields associated with hative rice production declined to

25.1 percent,

Common barley yields also tended to follow the basic trehd
associated with Tongil yields. In the northern provinces of Region I
sample farmers registered declines of -0,4 percent iq yields while
farmers in the southern provinces of.Region III experienced a>10.7
percent increase, In the former region, the declire in barley yields
might be associated with iﬁcreases in native rice production.

‘Increases in iabor required ducring the rice harvesting season may
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have caused delays in the planting of bariey thus generating the lower
yields, .In the middle and southern provinces, where the climate is
milder; reasonable deiays of this nature would not have asigréat an
impact on yields as in the northérn provincgé. Also in thése latﬁer
- two region, the substitution of machinery power fop human labor during
the harvest period was significant and may have éased any labor suppl&

problems which may have arisen,

The reader is-céutioned‘in réviewing these yield increases to -
remember that they constitute the yield responses which have occufred
during the first year of paddy production. In the tutufe; ﬁhey»afe
likely tq rise, even moré 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 indif

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

Farmer's Attitudes Toward
Future Development

In conjunction with the questions asked concerning land use and
production changes during the survey, additionAI questions concern
farmers plans for future development and the constraints which they

saw limiting this development were asked. When asked if they had
épecific plans for future improvements 45.0 percent responded affirm-

aﬁively, while 55 percent replied that they had no future plans

- 104 -



(Table 3.13). Examining the responses of all sample farmers, the great-

est emphasis fbf future develShﬁent is to be placed on the introduction
of new high yielding varieties of rice. On the average 20.0 éefcent

of those qugstioned Said that 'ﬁhey plan'to'introduce these varieties
in thé near future., Responsds on a regional basis tended‘to be in-
versely Proportional to iﬁcreaseé in the area plantéd in Tongil pre-.
sented in Table 3,5, For example, the higp;st respohsé rate occurred
in the northern provinces of Region I where the increase in area

planted in Tongil was the least, In the.soqthern provinces of the

Region III jﬁsp the opposite was true,

The second largest affirmative response, 6,9 percent, was for the
introduction of communal fertilizer and pesticide application. fhié‘
response tended to be heavily weighted by a strong interest of faimers
in the middle provinces of region II. Here, 12,0 percent of all
farmers surveyed answered that they wished to organize such activities. -
As indicated previously, this was the only region which showed posi-
tive increases in labor inputs during éicé cultivation (Table 3.7).
When combined with the above response rate, this ﬁay indicate the pre-
sence of a labor shortage during the cultivatinﬁ seasen, This conclu-
sion however, mﬁat be tempered with the realization thet local govern-
ment units in the region have recently put on a campaign to promote the

introduction of communal farming bracticea.
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Fercent of Farmers Having Positive Development Plans
by Type of Development and Region, 220 Sample Farms,

Korea, 1975

4 Region' Region ¢ 'Region » Average
Type of development 1 11 IT1
Introduction of new high 23 | 201 | 124 20.0
yielding varieties - rice 3 )
Increase in the double 6.0 2.3 - 6.2 4.8
cropping ratio : :
Increase in farm 5.4 L;9 2,5 L3
machanization CL
Communal fertilizer and 3.8 12.0 4.9 6.9
pesticide application v . -
Soil improvement 2.6 6.3 2.5 3.8
Introduction of cash crops 2.7 2,6 8.6 L.6
Other 1.7 - - 0.6
Sub-Total 9.6 1 18.6 371 | 45.0
No planned improvements 50.5 51.7 62.9 55.0
. Total 100.0 | 100.0 100.0 100.0
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Two development issués, the‘introduction of cash crops and in-
creases in the double cropping ratio registered third amongst the
'most common post;tive responses.l With reepéct to the latter acti-
‘vity, 5.0 percent of all farmers interviewed rank this as their
majer devélopment goal, Affinnative responses t 1 to be
strongest in the southern ppovinceé of Reglon III where climateic
conditions are most favorable for the preduction of such crops. On
the issue of increased.doubleAcropping,a similar number of farmers,

. 5,0 percent, responded affimatively. The strongeap responses, 6,0
_'and 6.2 percent,'segmed to occure in the norphern provinces of Region
I and the southern provinces of Regipn I11I, .In the former region,
the double cropping'ratio increaped the least of all three regions
following the projects. In the lattertregiqn, where the ratio in-
creaged 18,3 points, the emphasis placed on.drainage improvement may

have created conditions for aven greater improvements,

Because of the importance placed on the improvement of the double-~

cropping ratio in project plans, a second question concernlng the

constraints whlch farmers felt in their attempte to improve this

ratio was also asked. In general, 56.8 percent of the sample far-

mers'respouded that they were'constrained in'improving their double-
cropping ratio (Table 3,14). The remaining 3.2 percent felt they

had no problems,
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TABIE; 3.1k

Percent of Farmers Who Felt Some Constraints on

Improving Their Double-Cropping Ratios by Type

of Constraint

and Region, 220 Sample Korean

Farms, 1975
Type of " Region Region Region 1Average
constraint: I Il 111
'Poor drainage 29.9 | 33.2" 39.6 35.84'
Labor shortage 2.5 3.5 6.2 51
Capital shortage * o 13,3 ' L.e
Weather 26.5 * #®° 7.5
Others 2.1 4.3 . i.O' 3.6
Sub-Total 67.1 4L0.9 62.4 55,8
No constraints 32.9 51,1 37.6 43,2
Total 100.0 100.0 100.0 100.0

#Less than 1 percent
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In all three regions, responses seemed to be dominated by poor
drainage. Of all faﬁners asked'tﬁis quq@tion, 35.18 percent responsed
in this mannef; Responﬁeﬁ tended. to become stranger moviég from the
northern brovipces‘of Region I to, the sog}hern provinces éf RegionIIII.
It is interesting to note that even in tﬁas latter region where drai-
nage improvements were emphasized, the;reeponuea_gg'sample farmers
indicated that drainage was still a problem, This'wds also true, but
" to & lesser extent in the northern provinces of Region I and the middle
provinced of Regioh 11, where 29,9 and 33,2 percent of the gaﬁple fér~

mer . felt ﬁhat drainage was & problem,

Other censtraints tended to vary by ‘regiqﬂ: As would be expected,
weather was considered by farmers in the nérthern provinces of Region
I po be the greatéstucbnétraining factor on doublé cropping.‘ In the
southern proQinces of Region III, capital was the second mcst men-
tioned constraint. Given the relatively high double-crdbping ratio
already praéticed by férmers in this region and theiredesire for
further inténsification;'thé level of this respdpse;would seem reason-
able, :Increaaes in the capital supply gbailable to thé sample farmers
in the region would in all prbbability bé used for mechanization to '
relieve labor shortages, Slighply more than 6 percent.of £hé farmers

N

in the region indicated this as a constraint to increased double

cropping.
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A Comprison Between the
Physical Effects ef the Investment
and the Planned Effects

In the 1973 preinvestment analysis, a variety of aséump-
tions were made concerning the efféct; of .the investments on
the size of benefited area, changes in cmbping pattems and
yields. After one year of production, it would seem reasonable
to hypothesize that the realized benefited area should equal
the planned area and that the actual changes in cmpping
pattems and yields should be lower than thés,e anti.cipated.
This latter point is based on the premise that it normally
takes fanners 2 eor 3 years becauée of soil, technological afid

input constraints, to reach anticipated production levels, -

Examining the planned and realized benefited area.assopi-
ated with the eleven sampled projects, La first .hypothesis
above seems to be partially substantiated (Table 3.15). In
only one sub-project aréa, Ha-gi, was there a substahtial change
between the planned and realized area, Here, the realized
area was only 71,2 porcent that.of the planned area. In all

other areas the planned and realized area were approximately

the .same,



TLBLE 3.15

Planned and Realized'Benefited Ares Associated With 11 Land
and Water Develepment Project Areas, Korea, 1974-1975 _/_

- a | Realized | %
Project and Region i}izze "eiut:f B
> - };'la e d - om
Region I
Gae-won 115.0 115.3 100.3
- {Cheung~-ryong 277.0 - 277.0 | 100.0
Yeo-ju 180.0 187.5 104.2
Gun-am . 28e.0 288.0 100.0
Sub-total } 860 .O . 867 08 10009
Region II | '
Do-bong ' 78.1 7540 96.0
Sung-su o : 631.0 631.0 . 100.0
Sub-tatal - - 1,141.1 1,138.0 - 99.7
Region III | -
Oh~ryu 150.0 150.0 100,0
Ha-gi . 553 .0 39309 71.2
Sub=total ‘ 773.0 613.9 79.4
TOTAL . 2,776.1 | 2,619.7 T

1/ Planned estimates are taken from MAF, AID Loan Applic-
ation "Supplementary" As Requested by AID (The Government of
the Republic @f Korea, December, 1973), pp.29-30, while reali-
zed area is calculated from the 1976 sample survey. .



UnJike the estlmates of project area, a comparison of
the double .cropping ratios whlch appeared in the initial
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 without project estimates, the initial plans overesti-
mated the ratios in ﬁorthern provinces of Region I and under-
estimated the ratios in the middle and southern provinces.of
Region II and III. 1In the with prqject estimates, the planned
fatiosltnderestimated the double cropping ratid; in Regien I
-and II and overestimated it.in:Region III. It_should be
remeﬁbered that the survey ratios only estimate the double
cropping ratios after one. year of production. In all prob-
ability, as the intensity'of cultiﬁation increases after 1975
(Table 3.13) the differengeéertween the planned‘and realiged

ratios will lessen.

To examine this likelihood target ratios were develeped
by adding the 1974 double cropping ratios developed from
survey data to the planned changes which appeared in the -

initial documents. These target ratios where then comparedl
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TABLE 3.16

Change in the Planned and Realized Dbuble Cropping Ratios
Based on Rice Barley Paddy Area in 11 Land jand Water Development
Project Areas, Kore '

Sub-Project ’
and Without Proiect With Project ' Change
Region . Planned | Realized Planned | Realized Planned .| Realized
Region I ' : ‘ _ -
Gae-won 100.6 100.0 113.9 100.0 . 13.3 -
Cheung-ryong - 105.7 111.9 109.7 130.7 . L.0 18.8
1Yeo~ju 1CL.5 © 100.0 110.0 . 111.1 e 5.5 11.1
Gun-am 120.6 1)0.0 109.7 104.9 . =10.9 4.9
Average : 107.8 106.2 110.3 114.2 : 2.5 ‘8.0
Region II v
Do-bong ‘ 129.5 139.0 - 150.0 150.1- 21.5 1.2
An“deOk llLIr - 5 ) 178 ™ 9 . 1214 . 9 1814 07_ - loo 5 4 5 0'8
Jang-ha ' 112.1 141.1 110.8 4 152.8 Pt -1.3 11.7
Sung-su 139.9 150.4 184.9 16842 : 50.0 17.8
| kverage 132.7 151.7 : 157.0 166.8 .- 4.3 15.1
i ' ' ' '
‘Ragion III ! k , x )
‘Song~wol 140.0 157.2 - 180.0 S 191.4 40,0 34.2
-Oh~-ryu 140.1 146.0 S 179.5 167.9 .| 39.6 21.9
Ha-gi 140.0 151.8 . 185.0. 165.9 ' 45.0 14.1
‘kverage 140.1 151.0 i 183.6 169.3 _ 43.5 .18.3

1/ Plenned estimates are from MAF, AID loan & lication "Supplementary" As Requested by. &
PP.32-3,, while realized estimates -are qélculated from the 1976 sample survey.



with the after project ratios develbped from' the survey d#ta :
' tondé%e;n@ne if the initial ﬁlgnﬂed Qhénges\seemed reasenable.
This comprariso:n indicated thap the target r&tiOS'will most
likely be exéeeded in the northern and ﬁiddle provinces'of
Region I and II and ﬁall'shor£ in the southern provinces of
.Region III. -In itegion I the target.ratiohés 107.8 while tﬁe
' survej ratio was 114.2 er 6,4 points higher. In Region II L
the'target was 157.0 wherelés the present ratio is 166.8. i
In Reg,;ion III, the hypothetical téré& was 183,6, while the -
survey ratio was 169.3, a difference of 18.3 péints. It may
be difficult to reach this latter tharget level even after the.
two ﬁo.three year period follewing the completion of the pro-
jects. | !

ks Table 3.17 indicates, the rice yields which were thought
tb.eiist in the ﬁrojgct areas in 1974 when comphred.tb the :
survey yields tended to be slightly high in Region I and low-
in Region II and III. In all regions, the planned yield
responses tended to be lower than these actually realized.
The survey results indicate that rice yields were 3.2, 17.3
and 21.8 percent high during the first year of production

than thdsé planned in Region I through III respectively.
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T/BLE 3.17

& Comparison Between Rice and Barley Yield Pianned'and
Realized After One Year's Production in ll1 and and
Water Develcpment Project Area, Korea

Sub=-Project 1975 Survey Yields hs a percent

hrea and « of 1973 Planned Yields
Region " i Rice ‘ : Bar%gy
- Before After Before | A4fter
Region I . '
Gae-won - 77.1 | 103.6 9L.7 87.9
Cheung-ryang 113.8 110.6 T - -
Yeo-ju 105.9 | 106.6 - 8L.4
Gun-arn 9203 91.8 / - ) 8“.8 .
Averagse 97.3 103.2 94 .7 85,7
Region II - :
Do-bong 93 07 lll nl . 72014 69.6
knedeok '100.0 125.1 76,6 73.7
Jang—ha . 11905 11903 9705 97 07 '
Sung~-su ~ 108.6 113.5 8l.1 The2
T fiverage 105.5 117.3 76.9 73.8
Region III -
Song=wol 97.0 119.1 - 78,5 7545
Oh-ryu 125.9 | 120.8 772 1 7649,
Ha-gi 108 07 12505 76 .6 | 76 -8
kverage 109.5 121.8 77 o 76.4

1/ Planned yields are taken from MAF, AID Loan Applic-
ation for Expansion ef Irrigation Facilities Project ZRepublic
of Korea, December, 1973), pp. 29-30, while the realized yields

- are from the 1976 survey.
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These substantizl increases most likely resulted from a much
more rapid introduction of the higher yielding varieties in
the project areas. Apparently,.sncn variety changes were

not considered in the initial yield estimates,

The planned barley yields terded to be overestimated in
all regions botn before and:after project completion., In
tne northern.provinces, thelplanned estimates tended to-be 5
percent overestimated before the project and lh percent after,
In the middle and southern provinces of Region II and Region
III, berley yields were overestimated by about 2, percent bsth
before and sfter the projects. Errors in these estimates :
may have been caused by problems which existed'in Korea!s.bérley
statistics reporting system during the peried. These probiem
have recently be’ _reduced by a complete readjustment of the
statistics. | |
The unplenned yield increaeenin rice mentioned above tended'to
over shadow.the rather week oarley responses, This shows up in

the calculation of the net income streams and the IRR's assoc-
L 2

iated with each project. These are discussed in Part IV below,
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PLRT IV

THE NET INCOME STRE(NS AND IRR'S
ASSOCIATED WITH THE S/MPLE
PROJECT &RE/3 .
The rather substantial iﬁcreases in rice yields, discussed
in Part ITI, led to increases in the net agricultural income
generated in each of the sampled.projec%. These increases

and the IRR's associated with them are discussed in this

section.

The sectién opens with an ekamiyqtioq of the net income
streams’ asseciated with each.project. This is followed b;van
discussion of the various IRR's‘develoﬁed in the study.  The
section closes with an evaluation of the indirect benefits
generated by the projects which were net uséd in the calcula—u
tion of the IRR's.

.Changes in Net
Agricultural Income

In eéch‘of the sampled project areas, a positive increase
4
in net agricultural income was evident. Examining all eléven

project,‘this amounted to slightly more than 547 million won
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per year, ranging from 12.5 million wogiin the Do=bong sub-project

area to 90.9 million won in the Gun-am project area (Table h;l);

This overall increase resulted from a rather substantiél increase
in gross agricultural receipts and only modest_increases in prbduct{én
costs, From 1974 to 1975, the former increased 777.2 million wen or
46.0 percent, while the later increased only‘230.l million won or 27:9
peréent. .When viewed in terms of the ratio of gross income to pxﬁduc-
“tion costs, this rose from 2.05 won in 1974 to 2.34 w;n in 1975, This
meant that farmmers in the pr&je;t areas tended to receive 1l4.1 percent

more gross income per wop invested in production inputs in 1975 than

.in 1974,

On a per hectare basis, the investment in land and water develop-
ment tended to generate an increase in net income of 163 thousand won
per hectare (Table 4.2). The lowest average per hectare increase,
159.8 thousand won per hectare, was reconﬂed in the northern provihces
:f Region I, while the largest increase 214,2 éhousand won per hectare,

was in the southern provinces of Regidn III.

These increases when combined with the capital investment and
yearly operating and maintenance costs from the basic income streams
required to calculate the IRR's associated with each projeect. These

are examined below.
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Net Increase In Agricultural Incomes.Resulting From Land and

TABLE

bl

Y,

Water Development Investments in 11 Samplé Project Areas, Korea, 1976

X

Without Project

With Project

Sub- Net
Project | Gross: | Froduc-| Net Gross |Froduc~ |Net  fincre-
area & income fi tion *- | income | income | tion income |ase 2/
region |l cost ' cost

Region I ~ .
Cae-won | 44,928 28,455 | 16,473 | 8,728 | 35,757 | 52,971] 36,498
Cheung- (149,965 ;77‘.937 72,028 | 24,840 | 102,652 | 142,188| 67,160
Yeo-ju | 59,367 | 23,725 | 35,642 | 115,981 | 54,266 | 61,715 26,073
Gun-em 39,'881.;20,838 19,046 | 201,266 | 91,335 | 109,931 90,885
Sub-Total (294, Lk Ihso.‘;ss 143,189 | 650,815 | 284,010 | 366,805 220, 616
Region II B R IS ¥
Do=bong | 55,254 | 31,479 | 25,179 | 68,712'| 31,052 | 37,660 12,481
An=deok 141.83? '78,158 63,681 | 219,837 | 95,689 | 124,148| 60,467
Jung-ha 181,023 | 90,528 | 90,495 | 228,933 | 103,925 | 125,008| 34,513
Sung-su (533,401 (231,223 (292,178 | 651,147 | 210,784 | 380,363| 88,185
Sub-Totall901, ‘:31’( 431,388 (471,533 ;16@629 501,450 | 667,179 _195', 646
Region III : .
Song=wel | 50,554 f28,397 22,1571 72,515 | 31,836 | 40,690| 18,533
Oheruy  [110,444| 57,062 | 53,382 | 154,854 | 66,290 | 88,564 35,182
Ha-gt  |329,538[156,247 |173,391 | 120,975 | 170,488 | 250,487| 77,096
Sub-Total | 490, 536 :241,666 248,930 | 618,355 | 268,614 | 379,712] 130,811
TOTAL  |1690601[823,949 |866,652 | 2467799 | 1054071, | 1413725 547,073

shad%c

All monetary estimates are in tiousand 1975 Qéh, calculated using
prices where appropriate.

2/ A more detailed breakdown of these increases are found in
Appendix IV, :
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'OZI'

TIBLE 4.2

Increase in Net hgricultural Income Per Hectare of Paddy .Resulting
from Land and Water Development Investments in 11 Sample Project ﬁreas,
Korea, 19761/

Without Project

With Project

Net -

Planted | Totgl Net Net Planted | Total Net Increase
Area Project | Income Area Project | Income Per
(Ha) Income Per Ha (Ha) Income Per Ha Ha
Region 1 ’
Gae-won 97.5 16,473 169.0 115.3 52,971 459.4 290.4
Cheung-ryong 227.9 72,028 | 316.0 277.0 | 142,188 | 513,3 197.3
Yeo-ju 88.2 35,642 404.1 . 88,2 L6,125 523.0 | 118.0
Gun-am 68.2 19,046 279.3 -288.0 109,931 | 381.7 102.4
Sub-total 481.8 143,189} 297.2 768.5 | 35X1,215| A457.0 159.8
Region II .
Do-bong 75.0 25,179 | 335.7 75.0 32,660 | 502.1 166.4
Jang-ha 231.0 90,495 391.8 231.0 125,008 541.2 149.4
Sung-su 631.0 202.178 463.0 631.0\ 580,363 602,8 139.8
Sub-total 1,115.4 471,533 422.8 | 1,138.0 667,179 586.3 163.6
Region III
Song-wol 70.0 22,157 | 316.5 70.0 L0,690 | 581.3 26l4.8
Oh~-ryu 151.7 53,383 351.9 150.0 38, 564 590.4 | - 238.5
Ha-gi 393.9 173,391 | " 440.2 393.9 250,487 635.9 195.7
Sub~-tota! 615.6 | - 248,931 LOL .4 613.9 | 379,741 618.6 214.2
TOTLL 2,212.8 866.652 391.7 | 2,520.4 163.0

1,398,135

55L.7

1/ k1l monetary estimates are in thousand 1975 won, calculated using.shadow prices
were approprlate.




IRR's Associated with the
Sampled Projects .. .

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

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

Assuming international prices these ratep tended to vary from
B.56 in tbe Gae-won ptoibct area to 19.39 in Cheung-ryong. The low
rate of return in_Gae-won was a direct result of relatively high,
construction costs. In this area the_preoenoexof'unfavordble soil -
conditions inflated investment costs to 3.1 nillion won per hectare ./
In Do-bongiproject;area, investment costs were relatively reosonable i
i:averaging 1.3 millidn'won per hectare, the per heotaro.net income ﬁ
generated by the project was the lowest recorded amongest the eleven
proJectat In Oh~ryu project area, relative high investment costs of
1.7 million won per hectare resulted in a rather modest IRR of 10,69,

‘An'oxamination.of‘tne IRR's with respect to the type of major
facility constructed, did not provide a clear indication of the prow'
ductivity of reservoir facilities over pumping stations or. vice versa,
On a regional baois, projects in the sourthern provinces of Region III
did seem to be alightly less productive than those in the other two

1/ The presence of large amounts of sand and gravel in the
area hampered the construction of the reservoir and required that
irrigation canals be lines in some areas and that reclaimed g,nd
consolidated paddy goils be strengthened with clay.

_la-



The IRR's Associated with Land and Water Development
ample Pro ject Area, Korea,

TABLE 4.3

Investments In 11 S

19761
‘ . . Domestic Prices -
Internatlpnal Price Total Investment 4ID Investment
Total AID
Region Investment | Investment Planned Realized Planned Realized
Region 1 _
Gae-won 8.56 25,56 8.22 13.21 21.08 L0.64
Cheung-ryong 19.39 39.91 15.01 27.92 33.33 50.00 + -
Yeo-ju 12 086 13 033 22.1‘} . 17 039 29005 18 o%
Gun-am 19.04 50.00 + 13.20 . 233.74 31.23 50.00 +
Region II : ' :
Do-bong 9.81 13.97 8.72 19.52 9.99 27.53
An-deok 18.64 42.05 18.68 29.48 40.65 50.00 +
Sung-su 18.42 31.42 28414 27.05 50.00 + 50.00 +
Region III '
Song-wol 13.66 . 18.61 - 7.97 17.94 9.39 2L.39
Oh-ryu 10.69 24,63 14.64 16.68 29.85 '37.92 .
Ha-gi 12.59 40.15 50.00 + 18.06 50.00 + 50.00 +

1 T lanned estimates are taken from MAF, AID Loan Appliéation "Supplementary" Ag

Requested By AID (Seoul, The Govermment of the RE ic ol Korea, December,
Realized estimates are from the sample snrvey.
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regions. This might be attributed to the slow increase in the double
[ 4

crapping retio and modest:increeses -in the yield of native rice which

cccurred in this region. These causcs; however, represent only tenta-

tive conclusicns end should be examined more closely.

An attemht vwas maede to eﬁmninﬁ the rate of return éssociated with
only the AID investment. These rzies of return have very little meaningt ;
and were calculeted to ?abilitate a comparison witl those calculated in
the preinvestment analysis. Because of the comalex nature of the cons-
tructiorn process and the investment sirea:s asscciated with: it, it was
assuumed the 4ID loan funds constituted projeci investments expended
during 1974. This assumption most likely cver estimates AID's portioh'

L

of the investments since some funds from MAF were used during "thé year.

These latter investments, hbwevor,_were rather small ;hen'compafed‘io ﬁhe
AID portion.

vWhen these investments were coﬁbined~&ith the totai net benefits
and operating and maintenance’ costs ass;ci;ted with each pfoject area,
substantially improvegenfé in brojecf IRR's éécufred. This was a direct
resultofth;‘méuhodaiogy used., In‘project arce such.a; Yeo-ju, where
AID funds constitutéd alriost 47 percent of totai investment the increases

A ‘ .

were rather small.  In cther ar:as such as (un-am, where AID funds

censtituted only 31 percent of total investments the changes were relative

large. I this latter area project hencfits which-werebscnerabed by
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domestic investirents were assumed to accerue ¢nly to the »ID investments

Increases in the-initial IRR's were also experienc:d when the
benefit streams associated with the prejects ware Qalued at domestic
erices. Using these values, IRR's iended.to range.from 13.21 percént

« : . i
in the Gae-won projcct area to 29.4% percent in the s1-deok area. A
major portion of this increase can he attrihuted to the rice pricé
subsides mainteined by the Korean government in 1925; During this

year, governnent prices were 502,58 per metric ton, $127.69 above ‘the’

internaticnal price used in the anelysis.

In the initia. inalysis conducted in 1973 prior to the AID loan,
domqstic prices were use=d to estimate tne IRR's associated with each
of the project areas., when thesc planned IRR's were compared with
those developed usiq; the survey data, a general increase in the rates
was indicatad, The enly project areas where this did not occﬁre was
in Yeo-ju and Ka-zi. ‘Ih the former arca, the bésic develorment pléh
was chanied to include the reclairation of 99.3 hectares 5f irrigated
uplend rathoer thar the arca to 2%.4E perccﬁt in the An-ééok arca.,

4]

A rajer portian of this increase can be attributed to the rice price

v

o]

. subsidus maintained by the Korean government in 1975.  During this
year, government prices were 1502,52 per metrie ten, 127.69 aheve the

international pric- uscd in the analysis,

In the initial analysis, conducted in 1973 prior” to the AID loan,
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domestic prices were used to estimate the IRR!'s associated with each
of the project areas. When these'planped IRR's were comparsd with
those developed usfng the survey data, a'gegeré}‘increase in the rates
was indicaited. The only project areas where this did not occure was
in Yeo~-ju and Ha-gi. In _the former arza, the basic develapment plan
was changed to inelude*thé;reclamation of;9973~hecﬁares of irfigated
urland, father tﬁén the ﬁaddy ares originally planned. This ﬁended
to depress the IRR for twe reasons; 1) uqder the présent price suptort
structure upland crops teﬁd,?Q_be less.pfofiPable thén paady crops,
and 2) there have bezn a number of problems were encountered in"the
area due to its relatively innovative natureg/. I Ha-gi project.
area, similar changes in the IRR's have occurred. JHere,'the'tnﬁal

benefited area was decreased because of tebhnical preblems (Thble.3.15);

The Effect of the Zampled
Projects on Employment
and Foreign lxchange

Of particular impertance tc Korea pollcy makers is the effect-of
the prejects o employment and foreigr exchange savings. Lurifig the
construction of the preojects, slipghtly over'.9 million man-days of

empleymen. wers generated (Table L.4). In the long-run, the new

2/ Korean farmers and land developed have relatively little
experience with upland irrigation, This area was one of the first
developed for that purpnse in the country.
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T&3LE 4.4

*The Effect. of the Sampled Projects on Employment
"~ and Fareign ~xchange Savings

f Impleoyment Cppdrtﬁniﬁies .
i Construction | Aftsr Project ~ Savings
Region ' Period Completion in
(per year) " forecign
! ' ' exchange .
1 .
o » { . -
----------- Fan/Day—mmmmmmmmmm 1,000 g
Region' I
Gae-won 128,332 - - 117
Cheung-ryong Th,660 1,285 177
Teo-ju . sbhes 1,538 30
Gun-zan 7,172 T 2,809 301
Region II .
-Do=bnrng 30,787 1,137 60
in-deok 7,204 7,496 210
Jang=ha 52,925 2,115 166
Sung-su o 110,882 v 1,310 L2
Region III
Song-tol 41,083 1,971 42
Oh-ryu 73,111 4,396 73
Homgi | 159,023 €,665 oo
TOTAL CoGu2,664 31,722 ' 1,429
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facilities will generate slightly over 30 thousand additional man
days sf labor per year.” The majority of this labor will be used in

‘the operation and maintenance of the new facilities.

g

Assuming that the net increases in rice and. barley production
associated with the project where used.to displace agricultural imports
which have occurred in the past,.this would result in a savings .in |
fereign exchange of approximated 1.43 millien U.S., dollars'pég year,

valued at 1975 domestic prices,



PART V
CONCLUSICMS

The ﬁbovg'report;has,suggested a Yariety §f géﬁeral and specific
conc}usions which may he of significanéé to fut;;e land and water
'development projects. . A5set'e1 general conclusions'éreupresentéd
in outline fornm below. These are follnwedva sét'rf moré'épecifib

conclusions dealing'Qith such items asy labor inputs, cfopping patterns
-and so on. The general conclusions are as follows;

1. The IRR's associated with the sample.sub-ﬁrojects, caleulated
using data from the survey and domestic priceé where appropri-
ate, tended to Be higher than those calculated in the prepro-

g;jcct evaluation. In gcheral, this was due to the presence

of a much higher'rate of adoption eof the higher yiélding rice

varieties than anticipated in the earlier evaluation. These

yield responses suggest that; |

A; In future evaluations, the iwo to threce year laé in rice
production is nat an appropriate estimate in areaé where
the newe} varieties can be gfcwn following the.cpmpletion
of projects. éarley yields,‘oh the other hand, did tend.
to lag behind targets indicating that estimetes of pro-
duction respenses shovld be lagged.

2, The rice and berley yields used in assessing the economic
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e?fects of proj&ctsﬂin the futpre shoulq he modified, with
expected rice yieids being increaced and‘bariey vields
constant.

The adoption rate associgted ﬁith the newer high yielding

varieties of rice varied from region to r;gion, being lowest

in the northern nrovinces of Regidnbl and highest in the southemn

provinceS'of'Region”III. , This suggests the prdsence of constraint

other thzn cdequate irrigatior feoilities which are interferring

with the acoption :f these newer varietics. Sihce these varie-
ties h=zve not buecigr0wn:in the past oh & laPge scaledin this
former region the lack of adequate informstion ‘'or’inputs may be
the.constraining fzctor. | . | |

A breief examinatior -of the per hectare investment ‘costs associ-
ated with the sénple projects indicatés an inverse relationship
hetween investment costs énd IRR's. Farther dnalysis is necessary
to isolate the key variables involved and.to quantify this
relationsﬁip. " This analysis might p}ovide a sample decision
rule which could be used by policy makgrs in the future tc
exclude highly unprefitable projects:

Mhe anelysis Si' nst indicote any eignitficant dirference between
the productivity of investments in reservoir as cpposed €0 pump-
ing station projects. .On 2 fegicnal basis, projeécts in southern”

provinces of Region 111 tended to be slightly less productive
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thar, srojects in the -ther tuc regions, The rescarch indic-
ated thaet this might be attributed to the slow increase in
the yields «f native rice which mccurred in the region.

These causes are, -Powsver, only tentative conclusions and

" sheuld e examined more closely.

£ number of Specifié cwnclusionsvdeéling with compenents’inAthe
production systen on saﬁplc ferms Qeré eiso rivealed in the study.
These arc as follows§
l. 4s a resuit of the ﬁrnject bqth the area cultivated .and the
area;of}fﬁlly irrigated paddy per household increased; -
The former aréa, Qﬁichqgrew from 1.23 to 1.31 hectares, was
. the direct result of land reclamation. The latter, which
‘exbaned frem .17 to .80 5ectares, was most pronounced in the
sdutherﬁ prcvinces of lIr:gien I1I, where rainfed paddy was |
‘mosﬁ prevaient. '

t

2. On tho sampled farms, there waé a tendgncy to move ﬁhe rice
transplanting date §yom,9 to l5ydays forward. This may bave‘
been the direct result of improved irrigation facilities.
Improvzd irrigetion ellowes fammers to cultivates the new

high yiclding varieties which are startzd in vinyle sced beds.

Caverzd hed decpease the probability ef frost damage so farmers
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tend té plant carlier. Thus, as the planted ‘area in Tongil

increases there is a'tendency for farmers to'prepare seed bheds

earlier and tc advance the rice transplanting datc.

The movemant-of the rice cultivation season forward does thezore-

ticaily provice a longeg perind at. the closz of the rice cultiva-

tion season to prepare and plant Harley. This should increcase

the potentizl for dohble cropping. However, increaszs in lahor

required at the close of the sezson far harvesting the larger

yizlde and at the beginning, for advaqced s2ed bed preparatidn may

interfer with double cropping.: These constraints should be most

restrictive in the northern provinces of ﬁegion Irwhere climatic

conditisns are mest serverc.

Tﬁe study did‘suggest a number of =ffects with respect”to the

.

allocation farm labhor. These are;

£, Improvurents in the condition and size of paddy:acreaée
allowed fezrmers to spend less time on plowing,

B. Improvéments in drainag: may play e key role in the redﬁction
of labor requir:zd for plewing prior to barley seeding.’

C. TImnrovements in irrigation,'which allow farmers to culti;ate
the_qfw higher yielding varicties, incrzasad lahor require—l

ments for sced bed preparstion and transplanting.

~

-

U. Improvements in irrigation structures allowed farmers to
spend less time on water management activities during the

rice cultivation scason,
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E. Incressé in yields resulted in'the‘;ncreaséd demand for
lébor‘during'thé rice and barléy'héfvesting season.

411 of these shifts in labor; especially these at’ the beginn—

iné and =nd of the rics cultiVating”seasonfmay hdve adversé

effscts =a double croppings © AS such they should be ekamined

in more dc.t.'—zil. ' |

5. 'Yield increaszs in potztoss, as a wintsr crop, were signifi-
cant enough to suggest thet theﬁ'be given a more prominent
place in the double cropping pattern plenned for future pro-
jects. There'inclusion, hawever, will be dependent on the
pfesence of a2dequate drainage. If the deuble crepping ratio
in future project areas is to be significantly effécﬁive,
drainaée improve&ents'must be an impertant cemponent.

6. Following the completion of the projects farmers tended'fo
employ power maéhinery,fand chemical fertilizer and to use
produd¢tion chemicals more intensity than before.  Demand
respoﬁses for this inputs need to be determined in.the inifial
ﬁrnject plans and steps take to insure that adequate supplies'
are aveilable to meet demand. |

The above findings represent only zn inifial invegtigation into

the effecte’ of land and water development,  Further work is_required
te determine such items as; the substritution rezte between humam and
machine power, tﬁe e[fect of increases and temporal shifts in lahor

demand on double cropping, and the constraints, other than water,
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which limit the adoption 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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APPENDIAL I

Price List of Farm Chemicals, 1975
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Price List of Farm Chemicals, 1975

&

Mhame of farm

chemicals Form Unit Price

Pesticide
Bracs Liquid 100°¢ ' 139
Gasgemin Liquid 100¢¢ 153
Gasgamin Pewlder 3kg’ 247
Kitayin Liguid 100°%¢ 218
Kitagin " Pouder | CLC 327
Neoassnzin Liquid 100¢¢ 126

Insecticide

Diogenon | Liguid 100°¢ 214
Hosbel Liquid 100¢¢ 250"
Basa Powder 3kg 371
Smitihon Licuid 100¢¢ 323
Smitihon Pawder 3Kg 386
Flsan Liquid - 300°° 593
sabin Liquid 5008 | 624,

Herbicide

Mastt Grenular Bké 629
24 = D Liguid 70¢c¢c 194
Tarrc I Granular 3kg : 627

1/ hverage Price paid by farmers in 1975.
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AFFENDIX II

Benefit Cost Ratibs Calculated
Using International and Domestic
Frices Associated with
11 Land and Water Development

Frojects, Korea, 1976
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Benefit Cost Hatios Calculated Using International and Domestic Prices
Associated with 11 Land and liater Develosrmrent Projects,
Korea, 1976

Using Total Cost

Price International Price Domestic Price
Interest rate v :
Region (%) 3.5 10 15 20 30 3.5 10 15 | 20 30
Region I
Gae-won 2.01 | 0.85 | 0.55 | 0.40 | 0.25: 3.09 | 1.30 | 0.85 | 0.62 | 0.3€
Cheung-rysng 3.67 | 1.88 | 1.30 | 0.97 | 0.60 5.56 | 2.85 | 1.97 | L.46 | 0.92
Yeo-ju l.e1 { 1.15 | 0.87 0.82 | 0,50 2.21 | 1.45 | 1.10 | C.68 | 0.63
Gun-am 3.38 | 1.86 | 1.28 | 0.94 .| 0.57 5.45 3.00 | 2.07 | 1.51- | 0:91
Regisn 11 , - .
Do-bong 2,00 | 0.99 | 0.70 | 0.53 0.36 3.65 [ 1.81 | 1.27 | 0.97 | 0.65
An-deok 3.85 | 1.86 | 1.26 | C.92 | 0.57 6.34 | 3.06 | 2.07 | 1.52 | 0.94
Jang-ha 1.66 | 1.23 0.90 | 0.82 | 0.46 324 | 2,02 | 1.55 | 1.07 | 0.77
Sung-su § 2,19 | 1.49 | 1.15 | 0.93 | 0.65 3.02 | 2.06 | 1.60 }.1.,23| G.90
Region IIIX
SODg“Wl 2075 1.32 0091 0.69 O-L6 3.55 1069 1.17 0089 0059
Oh~ryu 2.17 | 1.07 | 0.71 | 0,51 | 0.31 3.40 | 1.67 | 1.11. | 0.80 | 0.45
Ha-gi 2.11 | 1.18 | 0.83 { 0.62 | 0.39 3.05 | 1.71 | 1.20 | 0.90 | 0,56




oLl

b, Using Remaining Cost

Inti:‘:: rate Intex:natiohai érice Lomestic Price

Region (%) 3.5 10 15 | 20 30 35 10 15 20 30

Region 1

Gae-won 4.25 | 2.23 | 1.60 | 1.24 | 0.86 | 6.61 | 3.43 | 2.46 | 1,91 | 1.32
Cheung-ryong | 4.84 2;91. 2.22 | 1.78 | 1.28- f 7-'3? Lu4S .36 ""2'.7'0'. 1.94
YeoSju - 1.8, | 1.18 | 0.89 | 0.85 'o,.szh S 2.31 | 145 1.13 | 0.91 | 0.66
Gun-am s.61 | 422 | 347 | 290 | 2.2 | 9.07 | 6.82 | 5.61 |uu | 3.62

Region II P | '
De-bong 2.42 | 1.29 | 0.93 | 0.73 | 0.50 | 5.15 | 2.34.| 1.69 1.32 | 0.92
An-deok 5.50 | 3.21 | 1.397 1.90 |'1:35°| 9.06 | 5.2 | 3.93 | 3.12 |-2.22
Jang-ha 236 | 1.67 | 1.33 | 1.28 | 0.82 | 3.70 | 2.75 | 219 |1.82 | 1.35
Sung-su . 2.52 | 1.91 | 1.58 | 1.34 1.03 | 3.49 | 2.65 | 2.19 1.86 | 1.43

Re;i;n 111 | '

| Song-uol'. 3.31 | 1.69 | 1.19 | 0.93 | 0.63 | 4.26 | 2.16 | 1.54 | 1.19 | 0.82
Oh-ryu 331 2.08 | 2.52 | 129 | o8u | 5.18 | 3.25 | 238 | 187 | 1.3
Ha-gi 3.34 | 2.46 | 1.98 | 1.66 | 1.25 | 4.83 | 3.53 | 2.87 | 2.00 | 1.1




APEENDIX I

Labor Inputs Used in the Production
of Rice and Barley in 1l Project -
Aretis With and Without
land and Water Development
Investments in Korea, 1976
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Change in Laber Inputs in the Productior of Rice and Barley by Activity Ir 13 Saryle

Sub-Prcject

Arees Nith and Without Land and Water Development Investments in Korea, 1976 Yy
Region I Region II Region 111 Average
Rice 2/ Rice 2 Rice 2 Rice 2
TongIT[Native| BarTey] TongI 1] Native lnr'i{y Ton_gfrmml"y Hmmmﬂy
¥ithout the Project .
Plowing 21.0 ; 20.5 | 12.0| 18.3{ 17.3 8.5 17.7 | 17.3 11.7} 19.0 18.4] 10.7
Seed bed preparstiom or 16.3 | 11.3 8.5] 14.3] 9.3 13.5 | 15.01 12.3 . 11.04 1S8.2 11.0{ 11.0
seeding - . .
Transplenting 21,7} 21.0 - c1.0| 2~.8 - 22.0 | 16.0 - 21.6. 21.2 -
Irrigation 35.7 | 19.5 - 16.3 | 19.8 - 21.0) 28.7|. -. |17.7]| 21.0 -
Weeding 20.0 | 33.7 | 43.5( 17.3{ 15.0 | 30.5 22.0 | 18.7 50.3] 19.8 22.5] 41.4
Pest Control 10.7 9.3 s.0 9.7 11.8 6.0 8.0 8.7 3.7} 9.5 9.9 4.9
Harvesting & Transportation| 51.0 | 38.s 4.5 S4.7| 47.3 | 46.3 | 51.3 | 43.7 36.7] $5.7 |: 43.2 42.5
" TOTAL 166.4 1153.8 |113.5 |151.6 | 147.0 [104.8 157.0 [ 140.4 | 113.4]158.5 | 147.2| 110.S

With the Project “ .o 2
Plowing 19.3 | 17.5 | 11.0 | 18.0| 16.5 . 8.3 ] 18.3 | 15.7 10.3} 17.9 | "16.6 9.9
Seed bed preparstion of 16.3 | 11.0 9.5| 14.7 {1 10,3 | 13.7 | 16. 12.7 10.0] 15.8 11.3] 11.1
seeding . . -1 .
Transplancing 20.5 | 20.5 - 28.5 | 23.5 - 21.3] 16.3 - 2.1 20.1 -

. Irrigation 12.3 | 16.5 - 15.7 | 18.0 - 16.7 | 20.0 - 14.9 |- 18.2 -
Weeding 18.3 | 29.8 | 42.0] 15.0 | 14.5 | 30.0 | 20.0 | 17.0 47.71 17.8 20.41 39.9
Pest Control 12.5 | 13.0 S.0)] 13.8) 15.8 | .s.8 | 10.0| 1I.3 3.71 12.1 13.4 4.8
Harvesting & Transportation| 63.0 | 52.0 | 45.5 | 65.0 $3.0 | 46.5 | S6.0 | S$3.0 39.0] 61.3 52.71 43.6
TOTAL 162.2 {160.3 {113.0 |164.7 |151.6 {104.3 |158.6 | 146.0 110.71161.9 |- 152.7 109.3

Absolute Change . . g 1 N :

Plowing -1.7 ] -5.0 ] -1.0} -2.3} -0.8 | -0.2 0.6 -1.6 -1.4| -1.1 ~-1.8] -0.8
Seed bed preparation or - |-0.3] 1.0 H‘ 04| 1.0 0.2 1.3]| 0.4 -1.0] 06| o.3] o.1
seeding ' . C
Transplenting -1.2]1-05] - 3.5] -3.0| - 0.7} 0.3 - 0.8 ] -l.l] -
I!'ﬂllt‘.ﬂ -3-‘ °3.o - .006 -10. - 4.3 -307 - ‘2.' ] .z.. -
m -101 -3-’ -‘os -2.3 -o.s dcs -2.0 -101 . 02'-‘ -2.0. °2.l ’ -1.5
Pest Contrul 1.8 3.7 - 4.1 4.0 | -0.2 | 2.0 2.6 - 1 2.6 3.5] -v.l
Harvesting § transportation] 2.0 | 13.5 1.0] 10.3] 5.7 w.2 .71 9.3 . 2.3] 5.6 9.5] a.1
TOTAL -4.2 6.5 } -0.5 ] 13.1 4.6 | -0.5 1.6] .5.6 <27 S.4 5.8 -1.2

'y !nhatuduborlmsmubusiqlom.
2/ Includes both cowmon and nsked barley.




APFENDIX IV

, . Fertilizer Application Rates and the
Number of Applications of Froduction Chemicals
‘ in the Froduction of Rice and Barley
in 11- Project Areas With and ,
- Without Land and Water Development
Investment in Korea, 1976
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Changes in the Number of Times Production Chemicals wWere Applied to
Rice on 220 Korean Farms With and Without Irrigation Improve-

ments by Region and Rice Variety, 1974-1375

tem

Re

gion 1

Region

II

Region IIXT

Average

Rice

Rice

Rice

- Rice

Tongil

Native

Tengil

Tongil

Native

Tangil

Native

Without the Projects
Production Chemicals
Insecticides
Pesticides
Herbicides

With the Projects
Production Chemicals
Insecticides
Pesticides
Herbicides

Changes
Production Chemicals
Insecticides
Pesticides
Herbicides




. Changes .in Fertilizer Application

Farms With and Without Irrigation
1974 - 1975 1/ .

Item

Withcut the Projects
Chemical fertilizers
Nitrogen
Fhosphoris
Potassium
Conpost

With the Projects .
Chemical fertilizers
Nitrogen
Phosphoris
Potassium
Compost

Change
Chemical fertilizers
Nitrogen
Phosphoris
Potassjum
Compost

Region I | Region
B Rice 3/ ‘ Rice: B
Tongil {Native | Barley | Tongil
6.4 | 6.4 18,1 7,7
. 8,5 8.4 9.1 9.3
10.9 10.9 11.1 10.8
878 786 | 728 | 905 .
19.2 19,6 17.6 21,5
1LY | 9.7| 1.9 | 11.0
11,7 13.7 12,7 | .13.3
4911 798 751 794
1.1 | 19.5] -2.8 | 215
30.6 | 15.5] 30.8 | 18.3
7.3 25.7 1.4 23.1
3.8 | 04| 3.2 |-12.3
: o

1/ Estimates are in kilograms per 10 Are, while the

2/ Includes both common and naked barley

~ L4 -



Rates on 220 Sample Korean
Improvements by Region,

II Region III Average

o 2/ Rice 2/ Rice 2/
Native | Barley | Tongil |Native | Barley| Tongil |Native | Barley
15.8] 15,6 15.8 13.7 4.4 16,6 15.3 16.0
8,6! 10.5 9.9 8.3 9.0 9.2 8.4 9.5
1005 903 9.5 707 800 looa 9‘7 905

935 [1054 720 655 | 597 834 792 /793
18.2| 18.1 | 19.3| 16.6 | 17.5 | 20.0| 18.2] 17.7
9.4 12,5 12,0 8.7 9.0 11.4 9.3 1,1
11.8 9.4 10,8 8.9 10.5 11.9 1.5 10.9

933 1056 771 T45 734 825 822 847
15.8| 16.0 22,2 21,2 21.5 20,5 19.0 10,6
9.3 19.0 21,2 4.8 - 23.9 10.7 16,8
12.4 1.1 1307 15.6 3103 M.h 1806 Mo?
"0.2 0.2 3 701 1307 2209 "101 308 6.8

change is in percent

> A48 -
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0. 1960~1970 MY BAEEH
4 #E ol ﬁﬂ.m%

' (KAPPiﬁiEI\b 16)
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1960~1970 48 A&k 4 Eol HY @

A ME: AKEE ROSHESES ERd MR ARU 2os4 A%
oA s0fEfel WESIUR MMAWY MBAs oo OELRMATHS]
BWE EETE BOSE i 5 WE AKEES SBHEEA KE
REMRERAME BES ol AR KA 4+ UNE chwe,

& MFS REY AR MREK BREN NENY BRE o
2eu WEsl MEAHS RMXHENG BF Bxd A KEENE.
Mot Vgt weIHL ek, o |

U BEAA BMEY o8 MEAS REE BWl AL RMELE
A MEY i ¥ RMAK MRENS KA WEod KEE & A
ol the o |
& WAL FHEM MSHEE messe Aol b A4S HH
¥ @WEwse & zolch. ' | ;

& Rdel Ul BEE WEAAE SWMWO BMARE, | A% MW
Y REEHEKA e BRNNT MEAMIHE MEAM REFH Y
ANMRILES Tikol RSt A

2 oL 1) |
1960 Efl UM AZES BIWARRIEES —MHOE SR Udc.
Riol4 e weh ol ks KEMEFE Ao Bexkd uds

1) @il Y MY ke (E2)> SR
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(1> A% Eam ¥ EARNLRE (1960 ~1971)
120 |

# —-_~_,~///é\N\\\.
100 + ; - x 8
8o L 'M\ ~v
H 2 R

. 40 | *
20 T~ , o
\._\S—: 1N

L 1 4 L ) \ A
1960 762 ‘64 ‘66 ‘68 ‘70 ‘72
E K

Kt Rt

28 s e BRANE S d4d udd. FE E w
BEEL 9% 9 7 ol ﬂz'%e 28 %lH 452 RMEES
£ (%44 ,42) 19604 67 Gl A 1970400 33 47 weld -
24 5l o | | |

EAERE KA RHT AMdH BWEEE #RNA A% B
BfFe ®BHe kMEcE o AW WAE RROHEZ M Astcl,
'INOEﬂw“ﬂﬁlﬂxﬂ ﬁﬁ&% KO (R HME) o} s0%E
mARREENH Yol 10%E WAGA gusidde. 1971&e HBEL
7268 RPSIAL KALS 28%2 Mmsle H&E LAFoch. 1975
e mAKEHRS S0%5 WA [KRESIgch, o MhFl Kol B
el F71x EMpe HkE w8 5IEst 1V ALPIE Mol =hE MR
&l MP N He BEE ZERKRIA —BEGRE &R BE
Ateh. 4 |
Hego) KRB UM s N FAmME otk AL ARIHA
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€+ £ER Xt 2cfd BERSlY Uc,

5.!% 10&Mel BEe) 1A% HEFBE 1970EK FEMBoE '?6.0
4£c:|l:4=_-,524s 1970l 1,908 82 A9 H{ b smsislel.  ol¥
& OB BERE IAN KEMREET ROAADT R AS 0K RS
el HREE MmANE BME Feidc.

KB2> BXY TAY H#kBE N GNP (1958-1972)

‘ . PAN NI
lAérﬁﬁio : (1970 Us §)
k T e T T - 2060

9 B ~ kg
100 L. . T 24200
| _ ;;4\ ..
80|. Y “ 1 1.800
. ‘GNP
60 | / 1 1.400
. 1/ .
' . A
40} e 41,000
20 et R 600
i - ’{/‘ r——r ._;o—@—g—--——./." -1
.f“f\”F*ﬁ“f“T”T_—_im”A&ﬁmm
1958 760 ‘62 ‘64 ‘66 ‘68 ‘70 ‘72
E K

PAS KBS XKoL U BRel MA%E RRE BRAA
A de CE1D> Bm mEmel udl A% ge fHE mEW o
'Rl?dul..'

£ BEERY B8 EBEFRE e MAd BRIEAS ol Kb
B HU MUH HRIILEE 6 Helt. ekl oldMel mueld
ATAN AEAM HES Hmel weA @Y 2B ok

BB 1T AY *?’éﬂ’rﬁt% 1958 4EQ]  4,5kgcll A 1972459.1 15.4kg0 2
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47051 81 o« |
1A% kEMseds BT #ime of MM BUFEXMGES 31 k8L
o L B MY EEsds. ,
XY %Y L& XWe BMF MMSE HW MARME Ao
BRSIZ foh. CRA>HA RE sk Aol 1961& LIS KEE
19704 FZx Yo MRS MmN LY KRWTY EBE 1957 &9
218 3;“»“ . 196249 22§ 35’-_. ERANA 19624E0dAH  1972& 4lojol =

61 %7 e MTH 363 $d - F:#3 A},

CH3> BES XERK U M (1956~ 1974)

G » '360 S
(1970Us8)

340}
{

320}

 am

/P\’/I
X RIER
/

oo |
280}

260 4

2001

I\ '\ M i\ A A 1 A A oA

1956 58 60 62 &4 66 68 70 72 74
E ! .

U ke ERMB- BUFPUR el K& B2 Xsdck,
1961 % BlaTol e BB EREREXE ANgosd [ ARERA
ABOUGER AN, MiER) ¥ S3AN PUNERI K%M RAl s,
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1962 E¥E KRR MBEtElel BASIAOn olzdH. 104 FAL
BRG] BARBEESY S T 10 Y% Estoh, |

KB EEENA AL BEAY & GRERE KREB AAY MR
% Zoigto | N

(EZ]II.)PII*‘I i%°l *’:&él Emﬁ&e%& 1962422] . 98 ﬁoM' 1968 &Eol -
1268 mmsided 1970 Ed & 107 % = o3 o}, |

MRS E BRI & KBRS FERHW ENREs MK ol ¥el
REME BE EME el old T Hfbr cEdd MHLA Yo,

AXRE BEMEXIL

Aol ERE BRREHY SHE ERE MEFHN WKE 2ol
BEFHE 1970 EES TE LMo BEs ¥ 1960 £pel 1291
$ol4 19704 3,87085 30047 Siglch(&E1). o P St ﬂt
RFAE REFGOl AUse KL WeiAT Uk REFHL 1960 &
2 710 $elA 1970&Eele 1.41282 # 20082 MmEl ek,

o mmel Hixtavel KES 1970 EE RR WeERLEAHel  FEARMH
o 19604E2l 581 SollAl 197048 2,459 $2 ¢ s5grh MA
Mo s MHSIUEE G Uch Tt 1970 e REBHS
64 Boh FEEHFo KA 3 o | o

KM LR T FAKFH mme A& AMEE FAUel HEY
Fld Yodo. AMe REEo MMmE Te AT KANUA W
kol 4 WMAIFE S B l&afﬁlw‘:- AR MaE 2Ac 196549 iy #t
ﬁsiﬁﬂt{— l.oahaolg{:L 1970 ol & iy MMEsRel 1.06 has H§hnsie
As) e &@ﬂﬂﬂi'#ﬁﬁiw m$ﬂé,ﬂﬁﬁ&&%% 1960 4E2]
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34.3 ﬁm 1972 EdE 14,4 $2 WelAet (@4 ).

CM1> EES RERES AKNH® 3 HAREA)

& REB | RN [ EARTA | EARBAE
1960 10291 710 581 45.0
1965 2,351 1123 14222 52,0
1970 3,870 1,412 2,459 63,5
a) BSEWERY (1970=100) & .JIo|&E AAHNY I $=2380 ¥

o MWREE 196048 5.7 ﬁoM. 197249 8S5.6 %2 Il 9ok
NRRREEFAA WEE} 2 EAY BN ur F—o WEAR:
1960488] 33.7 BolH 196548 36.7 62 MmSI Ao 1972 ek
7.0 %2 Wesige D, o

MMM RERHUA 2B KEHe AAE LAEMS RES Ve
d1 e MEFHe A4 MwEed Lok, - 2ese  1960®el 326
it THNRMRE 197260t SRS 8.552 ms sk,
WRARAA RRARSE ERSE AL M@EES WHAA ¥ M=
Koz EEE @a Aot |

EAKEII MNMAS MMyl wo AMEmd EHHI
of FMEA MM, B TR.4Nz A% EHSIHG.

Ae HWAH

"
BoH K

2) &AL RRARE 2717 MEoe EAdL uon
AXE RRFl AMARBELG & GKE AVHL
REE oSk Eme HRE WYL
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CE4> BRS ERRR ¥ RALREGE®

0-
(1951 |972%00

80 | S e
[P, ..///
60 | Y
| ﬁzm*ﬁg;/”‘
so nua*nnx”
e TTT—
- R::: LD

20 |

haaae ]

A A e i A

1955 1960 1965 1970 . 197§
: £ K

B) MNME WML 506 LLES AR BRMIMGM, MIWE
508 LTS HNE MMM ok REE U

#44&&* ole & yEel wyBke i3} 4ﬂ.%ﬂ1 ﬂ#? |ﬁomm

o AEE IWité B 289 NFRRE MENNSH 21k REIA
e 2E EAERPAA st} Ee LAKE IESid M e WE
e HHL MHSo MRFBAN AL FEE 2eifo I,

i MMHRHY EHE TeSA MEALY 4 HE BAE LciKE

TEE #MHW FES AMNAN HBAS L& HWeaw qauh

3) Minoru Fukuda, “Economic COnditiona for Frum Mechunizution®

in Economic Approuches to Jupanoao Agriculture ed. by Masanobu

‘ Kuwahura (Tokyo:Fuji Publishing Co., Ltd. 1969), P.34.s
4) Tuiru Yori, “Churucteristics of the Family Furm in Jupan,”
in Economiec Approuches, UPs Cites P99,
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AU KWE CldulBEA 1950 &7 KA 1960 ERTAAL ME L
BABEE Lewis-type ol B Rl MH’ B ( RHAEH) o Hmd ¥
B WMEH GREMSYH WEY KNBME ERUSE KME WY
bl | Bt Sl aﬂqﬁ. ﬂﬂﬁk%ﬂmwﬂ PN PR 20 4 ~ 29 4|
Hxls) EMRolee Heleh (RS). - : |

1960 &2l 1970 EE7H3) 9] MMl ol EMES ARABEEE
k3 3] %ﬁ#ﬂj4u5$ﬁﬂ ihaﬁi'tﬂ L3 ﬁﬂ% RIS BN
o KEMWES S EEMNI MFS MM Ml MEE w4
ek, L ' |
60 F u:m'mg&ttue lﬂoeq 18 ol 1970 4E9) 33,142 -
mmsigick, oS WAl KT MY HEMS Spol kv BES Sd
the 1970 EJlE  £MR HEBES 40 B3 4048 METFE Mmsl
ufct, KHBAN Bbol WL UKHRS ERE BE MRE LHHH
MR WM RNAIA RENOWRI B it RRSE ERAA ¥
Sk ek | | |

TRME GE REE BE N KRBl WU BERM . ERMRH
ddel TEABMME ¥ HRE HEM.BRE 3 REE &9 AFA4
o4 siglch | '

§) Ryoshin Minumi, -“The Turning Point in Economio Development:

Jupun’s Experience. *mconomic Reseurch Series No. 14 (Tokyo,

The Inetitute for .Economic Regesrch, Hitotsubushi Universitys
1973) s pel72. ’
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CES> MEH® EMH W 1960-1970)

% sol
: - 40-59 #&
40 | "\..\ ——————
| _LTem= T 20-39 B
301 ‘ ‘, TN ‘
20} wi
10}
: _— 16-19 %
[] 1 - |
1960 1965 1970
& BE

2E MBRE MK REE HOA SRIAD el FRE AR
AH 2A HESdS. 5 |

(e >dA LRol SEME 470 67 MM AT BHREME 500 %
v ommsl ek, 1970 Mol ME2E MAL kMMM KAENE 2%
C dolol 100,000 % WHI AMBRmMS RwMEe Em ¥ o
 gAg 1973&d SEMY 3247 BRME Sz Ads,
BEARY W HANE FRAKE MEE ERSe ANRRLE o
£ mmEA WHEE AASe. ot MRLA 2 EfEKol HE
2ol UL Mol AASE KH—Bfel WESHE @Amel utch. H,
AW UL LSS EEE MW THME Ltk |

@) Dr. Motosuke Kauinure, “The Chunging Structure of Agriculture
in Junpu; Effects on Rice Furming,” (Madisoni The Land Tenure

Center. University of Wisconsin, 1976), p.19.
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http:I10.0.00

<Eeé6> EH HBR BRARR(1955-1972)

¥ OB sl

(1,000%) . o

to 4
sl [
al . .
2. I HHER

—

-

T HRBR

. Y .
1955 1960 1965

&g

ol 4£FEe 19614E 3WsAVMMTAMN 197042, 1 WYekMToR -

1970 . 1975

BESId2 Lo, 844 FRE(F) ) oA BEo] FedEr

BH A KW

1960 Eitel KBl AL HALERS REREMY BEL B LR
B WoE GBS BEE BMIL ARSE ERANG.,

Pesk wobg haiitol BES MRME RHH REEEAH olFe A
Aol obUD LMAMMES TS MAEARS BRA ENA o) Relx ol
ch. ' ’

e A% el Ukt 4 o kTt zAKEel ETIE B
ol A AFEw We w@ol Mosldck. YUBA 1960 &S AXE
K kB EEEMSE MPEside. |
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(2> BES EERWMEA “H 48K (1960-1970)

® W & | 1960 19s2] 1964 | 1966 | 1968 | 1970:' 1972
* » | 101 96| 95| 101 2 o 92 -
P a9 | as| 20 [ 22.| 5| 8
*x B 28 21 12| -8 7 & s
B 67 |- 61| 49| 40 6] 33 a0
(&.Qﬁﬁﬁﬁ) ‘| 9o { ‘87| 82 | 80 84 77 70

® H. Dr. Motosuke Kuiharu e f'rhe"Ch&.r_xging Btructure of

' Agriculture in Jupun. Etrects on Rioa Farming.

(Madiaon. The Lund Tenuro Qeater, Univernity of ..

Wieconsin, 1976) p.s. '
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xi HRE

(F3ID> BEY 1AM
- ——
_ IA%MEB?N)" IAS MRE(/ A E)T
*E (1970=088) | X ol UL L T
_ v — - NE . =
T muww e R N T ™

1953 253 [ 155.5 | 93.4 | 100.4 | 2.6 |.d‘ﬂF;5.o
19.54 267 [ 154.8 | 91.3 | 99.3 2.8 | 2.0 | 1.5
1955 320 | 15646 | 93.4 | 110.2 | 3,0 | 2.3 | 12.3
1956 { - 299 | 158.0 | 99.3 | 117.7 | 354 | 3.0 | 17,4
1957 YA 157.0 | 98.2 | 116.4 3.9 | 3.2 | 18.6_
1958 413 | 1566 | 97.5 | na.s | 4.5 | 3.4 | 19.2
1959 468 152,31 97.1.| 13,8 4,8 3.8 | 20.5
1960 524 . | 156,21 98.9 | 15,0 [ 4.3 | 4.2 | 22.3
1961 635 150.4 | 94,9 ] 17,5 | 6.2 4.7 | 23,3
1962 712 155.5| 90.5 | 119,93 7.7 5,3 ] 23.8
1963 796 1 158,8| 89.1.| 116.0 747 6.1 | 25.7
1964 928 | 150,7 | 85.8 | 1187, | 8.4 | 6.5 28.3
1968 1,008 | 152.6| 83.2 | 1117 | 8.9:] 6.7 | 28,5
1966 1a12d. | 150,00 7841 | 108,97 9.2 [ 7.8 | 3241
1967 1,292 147.5] 75.9 | 108.3 | 10.3 8.3 | 33,0
1968 1.507 144.5]| 72,3 | 100.0 | 10,3 | 8.8 | 38.1
1969 14698 138.0] 67.5| 92,1 | Vies | 9.1 36.6
1920 1,908 13601 65.3°| 95.3 | 12.6 | 9.4 | 38.2
1971 2,104 135.8| 63.5°| 93.1 { 144 | 9.8 | 38.0
1972 2,338 | 129.9] 9.5 | 91.6 [ 1504 [ 10.7 ] 44.2
1973 2,457 | 129.6] 56,2 | 91.3 | 163 ) 11.1 ] 4307
197.4 2,191 1 12841] S56.6 | 898 | 16:2 | 114 | 41.4
1975 5202 | 08,07 | 16.8 | 1.4 42.9

1) Per cupitu GNP estinutes Were developed by defluting current
Jupa"ese GNP estimutes by wholesale price index (bauo yeour

= }970) und then multiplying the

1970 exchange rate. 360¥ = U8$1.00.

defluted valuee hy the

2) Jupunese per caupitu GOLaﬁmption estimutes were provided by

the Agriculturasl Attuche, US. Embussy, Tokyo.
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SCR4A D> - BRe R

A
| B e i B m_ m wY
£ O | WK R_BH__fli B B M 1B
(wm..nm)ﬁ'g,'{,ﬁp; 7“%‘ Us$ :_’) g ﬁ‘%nf. ? u_ss“’ -
1953 8841 | 71.2 | 80.8 | 224 [ 67.2 | 76.3 212
1954 B7.2 | 66.7 | 76.5 | 213 | 67,1 7649 214
1955 86.3 | 67.7 |78.4 | 218 6747 78 .4 ‘218
1956 89.8 | 67.1 | 74,7 208 | 6646 74,7 206
1957 92.5 68.8 | 74.4 207 | T 72.6 74.4 218
1958 86.3 | 68,8 | 79.1 221 7246 8441 234
1959, 87.3 | 68.9 | 79.0 219°| 7246 83.3 231
1960 88.1 | 69,4 |78.8 | 219 | 72.5 | 82.3 229
1961 89.0 | 73,7 .| 82.8 230 | 72.1 | 81.0 225
1962 87.2 | 81,1 | 93.0 268 | 81.3 | '93.2 259
1963 89.0 | 87.8 | 98.7 274 80.3 902 251
19 64 89.1 | 99.7 |111.9 31 93.9 .| 105.4 293
1965 89.9 [109,0 [121.2 337 | 101.8 | 113.2 314
{ 1966 92,0 |[119,0 [129.3 359 | 10%.1 1099 305
1967 93.8 |130,0 [138.6 385 | 11645 - | 124.2 345
1968 94.5 |137.6 |145.6 | 40a | 125.8 | 13341 370
1969 96.5 | 137.6 |142.6 396 | 124.9 | 129.4 359
1970 10040 | 137.9 [137.9 383 | 124.0 | 124.0 344
1971 99.2 | 142.0 [143.0 398 | 122.9 123.9 344
1972 100.0 | 149.2° [149.2 414 | 135.3 | 130.8 363
1973 1159 [ 171.7 |148.1 401 | 130.1 | 112.3 312
1974 152.2 | 226.9 [149.1 | 414 | 1709 | 112.3 312 |
1975 259.5 203.4 !

1) Unlike Korea, ull rice grown in Japun flows through a gover-

ment rice purchuse and sale progrum

2) Current yen was deflated to constunt yet by dividing by the

wholesule price index

3) Converted to

U.Se. dollars using the 1970 yen/U.S. dollur
- axchunge rate(¥ 360.0 = U.S. $1): ‘
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(RS> ARMMNEEA & BRFH

® % | B B | BEuw * xR E
o . ) . N RANKRR|E _EERAX
() BRFH (Mt F) | ’
1955 |° 6,043 2,106 3.937_JL 24174 less3
1960 6,057 2,078 3,978 24036 14942 |
1965 | 5,665 1.219 4,446 2,081 2.365
1970 | 5,342 - 831 4,510 1,802 2,709
1971 .|  5.261 798 4463 1,567 2,896
1972- 5,170 743 4’427 1 4404 3.023
(b) AEE (AL :%) 5 ‘ |
1953 100.0 ' 34.8 652 377 2745
1960 | 100.0 3443 6507 33.7 32.0
1945 | 100.0 21.5° 78.5 36.7 41,8
1970 .| 100.0 C15.6 84.4 33,7 50.7
197 1 100.0 15.2 84.8 29.8 55.0
1972 100.0 14.4 85.6. 27,1 58.5 !
8 2 - - - : -
KRE> WREE Y RRAK REFH 1000/(#)

£ K| BARFK
. 1950 64176
(100)
1955 64043
(100)
1960 61057
(100)
1965 5,665
(100)

 HRARFR
3,086
(50.0)
2,106
(34.9)
2,078
(34.3)
1,219
(21.5)

IS DR

»* ® & X F &

WEARFH % — & ]
3.090 1,753 1.337
(50.0) (26.4) (21.6)
3,937 2.274 14663
(65.1) (37.6) (27.5)
3,979 2,036 1,942
(65.7) (33.6) {32.1)
4,446 2,081 2,365
(78.5) (41.8)
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(®7 > &E@ ¥ #5 FIBAD

. - 1970
S4E R A 1960 1965 1970 . -
' . : x
16~ 19 752 406 570 318, 252
(5.4) (3.7) |. (5.6) (8.0). (4.8)
20 - 29 2,787 1.398 | 1,000 345 655
(20.0) | (12.7) | (9.8) | (8.7) (10.4)
30 - 39 2,996 | 2,470 | 1,795 573 1,222
(21.5) (22.4) | (17.5) (14.4) €19.59)
40 - 49 2,466 2,194 | 2,198 | - 746 1,451 .
(17.7) | €19.9) | (21.4) | (18.8) (23.1)
50 ~ 59 2,424 | 2,099 | 1,920 675 1,245
(17.4) | (19.0) | (18.7) | Q1700 | (19.8)°
60 il | 225.008 2,471 | 2,770 | 1316 | 1,454
18.0) (22.3) | (27.0) tas.n)- (23.2)
Bt 13,933 | 11,039 | 10.252 134973 64279
(100) (100) ; (100) (100) (100)

¥ % . The Interim Report of tho Census of Agriculture in 1940,
1965 und 1970(Ministry of Agriculture und Forestry,
Japun). '

CIDEER e Y E

& S 73 LBtk % o5 R BHIRBM R M 8
1945 352 8 3 ' -
1951 972 16 20 - -
1955 2,038 89 87 - -
1960 2,476 746 232 -
1965 3,048 2,509 494 -
1970 - 3,448 958 45,
1972 - 3,525 1,162 N7

ft # . Farm Machinery Yourbouk K 1967, und duts from the und’
Survoy Diviseion, Minietry of Agriculture und Forestry,
Judbun, ‘ : ‘ :
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SOME NOTES ON GRAIN PRODUCTION IN JAPAN
WITH SPECIFIC REFERENCE TO RICE, 19401970

"Martin Hantatty*

The following short éssay has been deyeloped in response-,
to a request made by the Dircctor Gengral for Planning and i
Managément and the 0ffice of Overall Planning, Ministry of'
Agriculture and Fisheries, Its purpose is to draw a pictufﬂ
of the various trends which ocourred in Japanese agriculture
during the 60's and to relate these treﬁds #o changes which
occurred in Japanese farmm structure. It is hoped that such
a scenario will provide planners in the Ministry;with useful
insights dinto the Japanese experienge'which can be used to plan

the direction of Korea's future agricultural‘policies.

While the essa& doesn:'t have'a direct relatioﬁéhip wiph
future Korean 1and.dhd wéter development, it cloes descrine é
rather close parallel between present Kerean uwiid past Japangse
rice sﬁpport policies., Changes in Kcrean poltpiea to avoid the
problem created in'théwjapanese caso will, hoviever, have a direct
effect in altering present Korean land and wat,cr development:

policies.

3 Program and Project Evaluation Analyst, Kereian Agricultural
. Flanning Froject Michigan.State University and the Ministry
‘of Agriculture and Fisheries,
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The essay does not attempt to dréw a comparisoh beﬁween~condi—
-tions in the two éountries, but only to pfesgnt'the irends in Japan
At the~nation;l level, the overall g%ain}sélf-sufficiency.siﬁuation
per cépita coﬁsumptibn'and rice price aﬁpport structure ‘are reviewé
At the farm level the discussion iﬁ restricted'éo changes iﬁ farm”

size, farm households and mechanization,

National Trends

During the 1960's Japan experienced a gencral deterioration.
in its grain self-sufficiency situation. As Chart i indicates, |
rice production tended to fluctuéte on or around the self-

sufficiency level throughout the. p'eriod_y .

Chart 1

DOMESTIC SUPPLY AS A FERCENT OF TOTAL SUPPLY
FOR SELECTED COMMODITIES IN JAPAN, 1960-71

Percent
1201 o

100 \mﬂice | .

80 ~\\‘“‘~“~*~‘*‘*"--“’4“-\\\ Aggregate value

o ' | ~ of food
L0 ‘ Feed (tdn equiv.)
2 ::::::::::::T\‘\f“—“““-.\‘~Wheat .

" > ' Snybéané
1960 '62 ‘6L 166 168 '70 '72
: ' Year '

;/ Data for the charts appear at the end of the essay,
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However, the self-suffic;ehcy level of other grains declined markedly.
For example, the domeséic supply of wheat as a perdent of total
sugpl& deglihed from 59 to 9 percent. SOybeaﬁs dropped'fréﬁ 28

to A‘percent and feed grains (ﬁdétlyVCth and sofghum) cdlqpigiedll'
in total digestible nutrients declined from 67 percent in‘1960 to

33 percent in:1970.

The. ‘insbility of Japan to maintain grain production at levels
| sufficient to meet do-estic'consumption lod to & rather aubqtantia1'4
increase in imports of grains other than rice, In‘1960;'9o.perceﬁt
of the aggregate value at current market bricou'o; éli food supplied
in Japan was derived from domestic production and only 10 percent
from'imporfs. By 1971 the share of domestic production had declined
to 72 percent with the share of imports increasing tn 28 percent,
Dufing 1975, it was estimated that food 1hporté'cona§ituted 50

percent of the natidn'o'food supply in terms of food value,

The relatively stable position of rice during the periSd_can
be traced to two factors; a decline in per capita consumption
generated by increasing consumer prices and per capita inéomqo
and the movement away from a multiple croppihg to a single crop-~
ping pattern on many Japénoae farms, The effect of price and income
on rice consumption is examined belqw, while chdnges in production
which resulted from changes in'reeource allocation at the farm level

are dealt with in a latter section.
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During the ten year period, Japanese per capita GNP valued in
.constant 1970 dollars alﬁpst qnadfupled, ihcreasing from $524 in
1960 to $1,908 in 1970. .This rapid increase in income led to
shifts in ipdividual consumption trends characterized by a

decline in per capita rice consumption and general increases

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

_ Chart 2
JAPANESE PER CAPITA FOOD CONSUMPTION AND,GNP;:1958-72

Kilograms S Per Capita

Per Capita : (1970 US'$)
120+ o -26Q0
100} 42200
80t 41800 '
60 o "lhw
L0 i - . ubo
L 7 o= ]
e - " Frait
20F —- “‘/,)" Meat . L ’ 600
| fA . '_:_..._—‘——'—-‘"_-_. N ¢

1G58 160 '62 '6h '66 '68 170 '72

Year

This decline in per capita rice consumption when combined with
a drop in wheat self-sufficiency (Chart 1) would indicate the

replacement of rice by wheat in the Japanese diet. _Also, the’
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shortage of dcmestically produced feed grains implied in this latter
hart suggests a relatively high price for livestock products. If
true this would provide-an explanation for the relatively modest

rate of growth in per capita meat consumption. Consumption of this
commodity rosg from 4.5 kilograms per.person in 1958 to 15.4 kilograna4
in 197a.

~The downward trend in per capita rice consumption generated by
increasing income tended to be strengthened by increaaes in the
gpvernmgnt selling price of rice during the period.  In Japan all |
rice produced flows through government controlled marketing channels,
As_Chart 3 indicates, prior to 1961 the consumer price for rice
valued in constant 1970 US dollars reméined rather atable; ranging
from $218 per M/T in 1957 to $225 per M/T in i952. Bétween 1962 and
1972 however, the price increased 61 percent reaching $363 by the

end of the pericd.

The'rapid rise in selling price however, did not keep pace with
the official purchase price. Prior te 1961 the Japanese government
maintained a pricing structure so that the purchase price plus
marketing margin, presumably to cover storaée and handling costs
equaled the selling price., Starting in 1962 a subsidized rice
purchase program was initiated. During the ten year period commena-
ing in 1962 purchase prices tended to be on the average 10 percent

greater than government selling prices,
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Chart 3
JAPANESE RICE PURCHASE AND SELLING PRICES, 1956-T4

Price
(1970 Us$)

3& 3 ' ‘ . ‘ Ve = -

_ . Purchase IS Pie o
3104 _ Price s ~
‘320{ ' ‘
300}

A

2801

260 |

v Ll
200p <7

A e "

1956 58 60 62 64 66 68 70 T2 Tk

Year
This price policy, which transferred income to rice fammers,
did have a beneficial effect on rice production, As Chart 1
indicates, domestic subply rose from 98 percent in 1962, reached -
a peak of 112 psrcent in 1968, and declined to 107 percent in

1970,

However, this relatively favorable rice price situation,
vwhen combined with an increase in off-farm employment opportuni-
ties, also led to some major shifts in farm structure. These

_changes are examined below,
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Changes in Japanese Farm Structure .

"'I'hé rapid increase in the p_urchaae price mentioned above helped
to genergte increases in .f._‘aimA household -income. | Overall farm house-‘
hold income, measured in constant 1970 US d.ollars grew 300 percent
from Oi,291 in 1960 to 83;870', in 1970 (Table 1), During the period
“the proportion of this inqomé generated from farm souréee declined.

' Farm source income rose slightly lees than 200 beréent, frc;m 3710
~in 1960 to $1,412 in 1970.. "The relative impcrtance 61:‘_;..t.his rise
was overshadowed by a five-fold increase in off-famm income , from
#5681 in 1960 to #2,459 in 1970, By 19170, appfo:dmataiy- 6L.percent. .

of 811 farm household income was generated from nonfaim sources,

The growth in nonfarm {ncome. ﬁburcea in 1ight of a rising rice
price led to two major-changes in the structure ‘o'f Jap?neaa famms,
Fix"at, there was a distinct toendency for rambra'while rqtainiﬁg
the same production area to switch from full-time to part-time
farmihg. In 1965, the average area &ultivated by farm households
was 1,03 ha, While this area i'emai‘md 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 1l4.4 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

latter category part-time farmers engaged mainly.in farming (Type I)

Sy



TABIE 1

" Annual Farm and'Off-farm Income é‘/
Per Farm Household in Selected Years = -

_ : Share of

Total Farm ' Farm . Off-farm. Off-farm
Year | Household Income Income Income come
1960 |, 1,291 710 581 45,0
1965 2,31 | 1,128 L,222 |+ 52,0
1970 3,870 1,12 2459 63.5

a/ Deflated from current yen using the Japanese 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 |
1960 to 36.7 in 1965. By 1972 they had declined, camprising only
27.1 percent of all farm households 3/. The.number of farm households
engaged in part-time farming but with a major portion of their income
coming from off-farm employment (Type I1I) showed a steady teridency

- to »increase.‘ In 1960 these householde constituted 32.0 percent .of

all farm households, By 1972 they had increasad to 58.5 percent of .

all farm households. -

2/ Part-time farm households are divided by Japanese statis-

ticians into two categories: Type I, "households in which {arm
income exceeds off farm earnings; Type II, households in which
the reverse is true,
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Chart 4

[RENDS IN FULL AND PART-TIME
© FARMING IN JAPAN, 1960-72

Percent
100| |
Total Part-time Farmers
m L ‘_‘__~_'__‘.___...;_—-o
» //’ '
o —-——=" .
‘ Part-timg Farmers. -~
Type 1I&/_ -~
0 - iy ,../" Part-timeaF rmers
B . —-—.Nm.\. .
201] - -
‘ otal=Full-time
Farmers
i 1 . - I 1 -

1955 1960 1965 1970 . 1975

Year

a/ Part-time famers - Type I'dre farmers who earn more than
50 percent of their income frou. farming while Type II farmers earn
less than 50 percent.

Associated ﬁith the éhift from full to part-time farming, a
second and possibly more!important tread with respect to grain prodne-
tion also occurred. As thé portential for honfam employment in-
creased, labor which was nomally used in farm productidn shifted

to nonagricultural employment in the industrial service sectors.
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Professor Fukuda desctibes these changes in thé following wordss

Since the 1950's when Japan was challenged to expand her
economy through industrialiﬁuon, the economic conditions
surrounding agricultuie ves ﬁaggs rose at the highest rate
among all the factors of production, bring a rapié exodus

‘.of,rural youth and even of farm operators themseives, and

seriously resulted in'abshortage of labor for farming ,.+"

Yori believed that the only reason that this shift didn't amount to

a comblete exodus was the presence of an imperfect labor market which
pfovidéd only unstable, low wage opportunities for unskilled fh;ﬁ
labor'ﬁ/. This.shift was substantial enough to lead hingmi'to the
conclusion that during the late 1950's or early 1960's Japan passed
from a phase of Lewisstype "unlimited supplies of labor' in the
traditional (primarily agricultural) sector of the economy to a phase

of "limited supplies "2{

3/ Minoru Fukuda, "Economic Cenditions for Farm Mechanization"
in Economic Approaches to Japanese Agriculture:ed. by Masanobu
Kuwahara (Tokyo: Fuji Publishing Co., Ltd. 1969), p. 3.

4/ .Taira Yori, "Characteristics of tho Family Farm in Japan,
in Economic Approaches, op. cit., p. 99.

2/ Ryoshin Minami, "The Turning Point in Economic Dev :. opments

Japan's Experience,? Economic Research Series No, 14 (Tokyos The
Institute for Economic Research, Hitotsubashi University, 1973), .

Pe 17?.
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The major share of this labor outflow was in the 20 to 39 year
age range (Chart 5). During the period from 1960 to 1970,v this age
group dropped from Ll.S percent of the total agricultural labor |
force to 27,3 percent. This exodué resulted in ‘the inci'eased em-
ployment of women and elderly as agricultural laborers and an incre- |
é.se in the demand for farm machinery. The number of persons over 60
employed in agriculture also increased fronlx 18,0 perdent in 1960 to
33.1' percent in 1970, 1In addition, women especially in the older age
groups began to .take a more prominent role, By 1970! 40 percent of |

the total farm labor force was made ﬁp of womeh over the age of 40,

The increase in farm wages associated with the decline.in total
labor for_ce. moved Japanese agriéuiturq aw’a'y from a land-sa{ring labor
intensive techr}ologr to a'more chpital-intensive, ixxachinq using tech~
nology. With the government's emphasis on rice production and its
enhanced profitability due to the ,pric'e ;upport structure; rhajor
machinoi-y development and introduction occurred in t;heh- area of rice

cultivating, planting and harvesting equipment.

All equipment was developed for small holdmée and wac in high
demand in the labor scarce agrlic.ultural aeétor. | As Chart 6 indi-
cates; power tillers iﬁcréaéed 470 pércent while the nunber of power
sprayers rcse 500 percent, The number of rice combines which were

first introduced in 1970, grew in a two year period to over 100,000
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Ct\;rt 5

SELECTED AGE GROUPS- AS A PERCENTAGE
OF THE TOTAL AGRICULTURAL LABOR FORCE, 1960-70

Percent

50 L
h0-59 years

WL

301

201

0t 16-19 years

\___‘-‘;;‘-——’—.—_- ——t
. 1960 1965 1970

Year

units. While the number of i'ico plant.ora is not known, it is known
that 32 percent of the paddy field aroa was planted in this way by

6
1973 "/

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

anized type of agriculture away from the traditional labor intensive

6/ Dr. Motosuke Kaihara, "The Ghanging Structure of Ag: iculture
in Japan: Effects on Rice Faming," (Madison: The Land Tenure center,
University of Wisconsin, 1976) » P. 19,
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~structure has led to less intensive cu]:tivatiqn. Ae; a result there

_ has been marked decline in the double-cropping ratio and a tendency

f to engage in the specialized single;cfbpping of rice which 'raq'uir_els ,
less labor. The typical winter épops oi“wheat and 'l':ar_le;'r have: conti-
nued to decline. Wheat production fell frcm 3,8 million tons in J-.961.
to 1 million in 1970, Bérley, corn and eoybean production, as indi- '
cated in Chart 1, also tended to decline, o o

. Chart 6
MAJOR EQUIFMENT ON JAPANESE FARMS, 1955-1972

Power tillers

Number of
units
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- 5]
bt Power
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‘ 21 - sl
1L

. ".J

. a—"
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Yearr

Summary and Conclusions

The heavy support which rice mcoivéd during the 60's and the
decline in the agricultural labor fopce caused by growth in the
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-nénagricultﬁral sector moved Japanesd agriculture toward nechanization.
This mechanization, as we have seen, has not»lgd to ‘a more intensive
form of agriculture but to a'decréase.iﬁ crdpping intensity and the
rebirth of sihgle-cropping agriculture, Winter crops in ﬁany ins- .
tances were abandoﬁed with a resultant decline in'the'self- ‘
Qufficiency rate of wheat, corn, sorghumn amd soybeans, Thus, Japanese
agriculture beéame, during the 60|s! more and'more.speciglized in rice

production,

Table 2

'DOMESTIC SUPPLY AS A PERCENTAGE OF
TOTAL SUPPLY FOR SELECTED CROPS IN JAPAN, 1960-70

Item 1960 | 1962 1964 | 1966 | 1968 | 1970 | 1971
‘Rice 01| 98 | 95 01 | 112 | o7 | -9
Wheat | 19| 3| 22| 2| a 9 8
Soybeans | 28) 21| 1 8 2 N
Feed § | 67 61 49 Lo 36 | 33 10
Aggregate 90 87 82 80 8L | .M 70
Value of Food . _

Source: Dr. Motosuke Kaihara, "The Changing Structure of
Agriculture in Japant Effects on Rice Farming,"
(Madison: The Land Tenure Center, University of
Wisconsin, 1976), p. 3. , '
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Table 3

JAFANESE PER CAPITA CONSUMPTION

sand

Per Capita Consumpticn (kg/person/yr) 2/
Per Capita ;?NPV Rice Fats &

Year | (1970 US$)=~/ -1 Rural | Urban [ Total | Meat | 0ils |Fruit
1953 253 155,5 93.4 | 100.4 2.6 | 1.8 | 15.0
1954 | . 267 - 154.8 91.3 99.3 2.8 2,0 11.5
1955 320 156.6 93.4 | 110,2 3.0 2.3 | 12.3
1956 299 158.0 99.3 | 117.7 B. 3.4 3.0 | 17.4
1957 .| 371 157.0 | 98.2 116, 4 3.91] 3,2 | 18,6
1959 - 468 157:3 { 97.1 113.5 48| 3.8 | 20.5
1960 © 524 155,2 98.9 115.0 L3 L3 | 223
1961 635 150.4 94.9 | 175 | 6,21 47 | 23.3
1962 . 712 155.5 90.5 | 118.3 7.7 5.3 | 23:¢
1963 - 796 158,8 89.1 | 116.8 7.7 6.1 | 25.7
1965 1,003 1526 83.2 | 11,7 | -8.9 ]| 6.7 | 28.5
1966 1,124 150.0 78.1 | 105.9 9.7 7.6 32.1
1967 1,292 4 147.6° | 75.9 | 103.3 | 10.2| 8,1 | 33.0
1968 1,507 1.6 72.3 | 100.0 | ‘10,3 | 8.6 | 38.1
1969 1,698 4 138.0 67.5 | 97.1 | 1l.6 9.1 36.6
1970 1,908 1361 | 65.3 | 953 | 12.6| 9.4 | 38.2
1972 1. 2,338 L 129.9 59.5 9L.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 56,2 89.8 16.2 {. 11.4 L1.4
1975 - (- 52.6 88.0 ) 1608 lloh- h2-9

SR ST NP SUNPIUSUIIN A J R ,

1/ Per capita GNP estimates were developed by deflating current Japanese
GNP estimates by wholesale price index (base year = 1970) and then
multiplying the deflated values by the 1970:éxc) :1ge rate,

360¥= US$1,00. ‘ :

Japanese per capita consumption estimates were provided by the
Agricultural Attache, US, Embassy, Tokyo.
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Table

s

JAPANESE RICE FRICES

Price Per M/T

Japanese

GOVERNMENT FRIGES Y/

1/ Unlike Korea, all rice grown in Japan Tlows through a govertment;
rice purchase and sale program.

2/ Current yen was deflated to constant yen by dividing by the

wholesale price index.

3/ Converted to U.S. dollars using the 1970 yen/U,S. dollar

exchange rate (¥60.0 = U.S.$ 1).

- 182 -

Whole-
Sale Price PURCHASE SELLING
Index Current. | Constant Current | Constant | .
Year | (1970=100) Yen Yen 2/| 7' Yen "~ | Yen '
¢ (1000' ) | (1000t s) ussi' {1000' s)| (1000 s) Usué/
1953 88.1 71.2 80.0 224 67.2 76.3 . 212
1954 o 87.2 66,7 76.5 213 67.1 76.9 214
1956 89.8 . 67.1 TheT 208 66,6 T4.7 206
1957 92.5 . 68.8 Thely- 207 72.6 The by 218
1958 86.3: - 68,8 | 79.1 221 72.6 84.1 234
1959 | 87.3 . 68.9 | -~ 79.0 219. 72,6 83.3 231
1960 | 88,1 - 69.4 78.8 219 72.5 82,3 229
1961 | 89.0 73.7 82.8 230 72,1 81.0 225
1962 | 87.2 81.1 93.0 258 81.3 93.2 259
1963 " 89,0 87.8 98.7 274 80.3 90.2 251
{1964 89.1 99.7 111.9 31 93.9 105. 4 293
1965 | 89.9 -109.0 121,2 337 101.8| 113.2 314
1966 92,0 119.0 | - 129.3 359 101.1| 109.9 305
1967 93.8 130.0 138.6 385 116,5| 124.2 345
1968 945 137.6 145.6 LO4 125.8 | 133.1 370
1969 96.5 137.6 | - 142,6 | 396 124,.9 129.4 359
1970|  100.0 137.9 | 137.9 | - 383 12,0 124.0 344 |
1971 99.2 142.0 | - 143.0 | = 398 122,9( 123,9 344
11972 100,0 149.2 149,2 L1 130.8 130.8 363
| 1973 115.9 171.7 | -1k8.,1 ) 411} .130.1| 112,3 312
11974 152,2 226,9 1.9.1 AN 170.9 | '112.3 312
1975 259.5 203.4 ’



Table 5

NUMBER OF FARM-HOUSEHCIDS CLASSIFIED
BY DEGREE OF FARMING ENGAGEMENT
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Full-time Fart-time Farms
Year Total Farms Tétal Mainly Farming |Mainly Other Jobs -
(a) Number in thousands
1955 | 6,043 | 2,106 | 3,937 2,274 1,663
1960 | -6,057 | 2,078 | 3,978 2,036 1,942
1965 | 5,665 | "1;219 | 4,446 2,081 2,365
1970 | 5,342 831 4,510 1,802 2,709
1971 | 5,261 | . 798 | hyLb3- 1,567 " 2,896
1972 | .5,170 743 by W27 | 1,404 3,023
(b) Percentage l
2955 | 100.0| 34.8 | 65.2 37.7 27.5
1960 100.0 34.3 65.7 33.7 32.0
1965 100.0 21.5 78.5 36.7 41,8
1970 | 100.0| = 15.6 8L, 4 33.7 50.7
1971 100.0 15.2 84.8 29.8 55.0
1972 100.0 14.4 85.6 27.1 58.5
Table 6
NUMBER OF FULL-AND FART-TIME FARM-HOUSEHOLDS
1,000/(%) .
Total No.of, No,of Total . of which '
Year No.of - Ful¥-time Part-time - '
Farm-Households | Far~Households | Farm-Households | Type I | Type I1
1950 6,176 3,086 3,090 1,753 1,337
(100) 140.0) (50.0) (28,4) | (21,6)
1955 6,043 2,106 . 3,937 2,274 1,663
(100) (34.9) (65.1) (37.6)] (27.5)
1960 6,057 2,078 3,979 2,036 | 1,942
(100) (34.3) (65.7) (33.6) | (32.1)
1965 5,665 1,219 LyLLb . 2,081 2,365
(100) (21.5) (78.5) (36.7)| (41.8)




WORKING POPULATION IN AGRICULTURE BY AGE AND SEX

Table

l

. In 1970
Age Group . 1960 1965 1970

' ' Male Female
16-19 752 406 570 318 252
(5.4) (3.7) (5.6) (8.0) (4.0)

20,29 2,787 1,398 1,000 (3&5) 655

20.0 12.7 8). 8. 10,

30.39 5 996) S A70) 1(395) 57; ,225)
221 5) (22 4) (17.5) (14.4) (19.5)

40,49 1,66 2,194 2,198 T46 1,451
(17 7) (19.9)  (21.4) (18.8) (23.1)

(17.4) (19.0) (18.7) (17.0) (19.8)

60 and over 2,220 2,471 2,770 1,316 1,454
- (18.0) (22,4) (27.0) (33.1) (23.2)

Total 13,933 11,039 10,252 3,973 6,279
(100) (100) (100) (100) (1oo)

Source:, The Interim Repixt of the Census of Agrlculture in 1960,

1965 and 1970 (Mlnlstry of Agriculture and Forestry,

Japan),
Table 8
MAJOR EQUIPMENT CF FARMS
Jear Egﬂgz;Ihzﬁﬁhsza Bgﬁﬁs_lillgra. ‘Power Spravers.
1945 352 . | 8 ! 6
1951 972 16 20
1955 2,038 89 87
1960° 2,476 716 232
1965 3,048 2,509 9L
1970° - 3,448 958
1972 - 3,529 1,162

(1,000)
Lombines

-~ \wn

4L
n

Source: Farm Machinery Yearbdok, 1967, and data from the and Survey

Division, Ministry of Agriculture and Forestry, Japan,
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