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I. Apricultura) Development Policv and
Irrigation Investment

1. Prior to 1945

Agricultural policy before 1945 was part of the Japanese
colonial economic policy in the Japan's own interest. Two
major objectives pursued in agricultural policy were increased
production of food and raw materials to satisfy her growing

demand.

In order to increase food productioen in Korea, a series
of rice production plan were initéated: The. first rice produc-
tion plan was formulated, upon completion of the cadast?al land
survey, to cover the period 1918-26. Major target in this plan
was to increase rice production by 1.3 million M/T. Measures
were taken to improve and expand irrigation facilities and to
convert irrigable upland into paddy land. Waste land and tide-
land conversion projects were implemented. Improved variety
of crop seeds and chemical fertilizer were distributed. A
total of 63 million yen was provided as direct subsidy and 75

million yen as credit loan to implement various projects.

As a result, many advanced agricultural practices were
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adopted by farmers and the level of agricultural production
was increased. However, compulsory measures used by the
Japanese authorities created much resentment on the part of
Korean farmers. Moreover, the class of land lord showed more
interests in farmland speculation rather than in increased
farm production, mainly because of high remtal rate. Failure
in meeting production target necessitated formulation of the

second rice production plan.,

The second rice production plan was launched beginning
1927 with a target of 1.2 million M/T increase in rice produc-
tion. A total of 325 million was invested to expand and
improve irrigation facilities for 350,000 na of paddy land.
A nation~wide quasi government organization called the Korean
Agricultural Association was organized in 1926 to undertake
various agricultural programs throughout the country. But the
second rice production plan was suspended midway in 1930
because of a sharp drop in rice prices in Japan due to the
Great Depression. An increase rice production in Korea lost
its relative importance, The third rice production increase
plan was formulated in order to meet growipg demand due to

Japan's military expansion and successive involvement in World



War II. The Japanese colonial authorities in Korea enacted
several control measures to secure adequate food supplies and
to make possible continued exports of rice to Japan. The free
market for grain was completely closed down with compulsory
grain delivery quotas assigned to all farmers and all consumers
were rationed. A series of these compulsory measures, especi-
ally low purchase prices paid to farmers, had a negative effect
on rice production efforts and resulted in a shortage of rice
in Korea. To fill this gap, cheap cereals, such as millet,

corn, and sorghum, were imported from Manchuria,

Along with the efforts for increased food production,
Japanese government emouraged farmers in the southern part of
Korea to cultiyate cotton under the "cotton production increase
plan" in the interest of the cotton textile industry in Japan.
With Japan's occupation of the production increase in Korea
naturally received less attention. Sericultural production and
livestock propagation, particularly propagation of Korea native
cattle, were two other fields of development that were emphas-

ized during the Japanese occupation.

While Japanese interests in developing Korean agriculture

may have been based on selfish motives of colonial exploitation
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~ to produce as much food znd industrial raw materials as
possible so as to meet her own needs - it can not be denied
that various measures such as introduction of improved crop
varieties, improved cultivation methods, dissemination of
chemical fertilizers and improvement of irrigation facilities
made contribution to fostering the productivity of Korean

agriculture.

2. During the 1945-61 Period

The U.S. military government replaced the Japanese colonial
government in August 194L5 and took over the colonial administra-
tive system without modification. Amidst social confusion after
the Liberation from Japanese rule, the U.S. military government
was obliged to concentrate all its efforts on maintaining social
order and the mgjor emphasis in economic policy, if any, was
directed toward reducing post-war inflationary spiral. There
were no policy or program designed to expand farm production.

It was mainly concerned with securing and adequate flow of food-
grain supply for ufﬁan consumers out of current farm output or
through importation of foreign grain. Government investments
and loans to agriculture was severely limited by small budget.

Maintenance of the existing irrigation facilities and
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importation of a part of required fertilizer were about all the

measures taken in the agricultural sector.

With the establishment of the Government of the Republic
of Korea in 1948, considerable efforts were made to shift from
colonial policy to a new agricultural policy. The most notable
was land tenure reform carried out under the Land Reform Act
enacted in June 1949. Under the land reform program the absentee
land ownership was eliminated and land ownership was placed in
the hands of operaters. This reform had a significant impact
not only on agriculture but also on the overall economy. In
1950, the Grain Management Law was legislated to replace a com-
pulsory rice collection system by a government purchase system
at the government determined prices. The coercive methods of
rural guidance practiced by Japanese authorities was abandoned

to give way to a voluntary-oriented guidance methods.

Public investment and loans in agrieulture started in 1949
when the government formulated the economic rehabilitation
budget based on the counterpart funds generated by the U.S.
aids delivered by the Economic Cooperation Administration (ECA).
But the investment of these counterpart funds were withheld

and a major part of it had to be spent on combatting runaway
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inflation of those days. Under the economic stabilization pro-
gram formulated in 1950, counterpart funds were again to be
used as a source of government investment and loan projects.
But the whole stabilization program was suspended due to the

outbreak of Korean War in June, 1950.

Following the outbreak of Korean War, the general budget
expenses almost tripled over that of the previous year, with a
total of 235.6 million won. Government finance was shifted to
a war time system and defense outlays totaled 132.4 million won
or 56.2 percent of the total budget expenditures. Agricultural
sector received only 6 million won or 2.5 percent. But the
special account for grain management was settled at 113.1
million won and the special account for land reform at 12.8
million won, a sharp increase from the previous year. Securing
of military grain and the distribution of relief grain to
refugees eﬁerged as one of the priority issues at the time.

The annual quantity of fice needed for government distribution

was estimated as about 600,000-700,000 M/T. Due to the'enormous
wartime budgetary requirement, resulting monetary inflation and
upward spiraling of grain prices, the gwemment was obliged to

discointinue the direct purchases of rice from farmers,
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Instead, an attempt was made to secure rice by means of farm-~
land reimbursememt for farmland distributed to tenants at the
time of land reform. These two special accounts continuously
increased with an expansion of wartime budget scale and agricul
tural investment and loan programs had relied -for financing
sources chiefly on these two special accounts dwring the 1950-

53 period.

With the armistice agreement signed in July 1953, policy
emphasis was shifted from wartime efforts to recovering from
the war damages, building new plant facilities and alleviating
the soaring in the general prices. Beginning from 1954, the
Korean economy entered a phase of rehabilitation and various
economic programs were actively launched under the U.S, aid
policy. The emphasis in the U,5. aid policy to Korea changed
from aid relief purposes to economic development and financed
the imports of raw maberials and capital equipments. Major
sources of public investments and loans were grant aids from
the Foreign Operation Agency (FOA) and counterpart funds of
the U.S. grants usable under the Korea-U.S. agreemént on the
Combined Economic Board (CEB) for Economic Rehabilitation and

Financial Stabilization Program concluded im 1953 and the
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special account for economic rehabilitation established in 1954

Beginning 1955 the overall economic policy was subjected
to a drastic change with the signing of the U.S. Farm Surplus
Importation Agreement. The U.S. farm products imported under
this agreement were wheat, barley, raw cotton, corn, sorghum
and tallow, of which wheat and barley accounted for about 50
to 60 percent of the total value of imports. The sale proceeds
of these imported commodities in the domestic market were formed
into the "Counterpart Funds," which enabled the Agriculture Bank
to establish an agricultural production loan fund amounting to

39 million won and also a rice lien program.L/

In 1958, the Agriculture Bank was established and entrusted

with fingneing from enterprises and farmers as the sole credit

1/ The rice-lien program is analogous in principle to the non-
recourse price-support loans made by the Commodity Credit
Corporation in the United States. The government is author-
ized to provide nonrecourse loans and 1s recuired to buy
rice used as security for the loans whenever the borrowers
wish, This program was iInitiated as one of the measures to
prevent a sharp decline in the price of rice at the harvest
season. The loan rate ranged from 65 to 90 percent of the
government purchase prices.

The program was considsred quite successful in that it
enabled farmers to borrow money on rice after harvest and
redeem or sell later when the price was seascnally higher.
Because of the increasing difficulties of securing loan funds
from the Central Bank, the program was discontinued in 1968.
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institution in rural areas. The office of Agricultural Exten-
sion was organized to assume the responsibilities for the devel-
opment of improved farm technology. The five-year food produc-
tion plan was formulated to be carried out for the period 1958
through 1962. Subsidies and loans were provided to farmers for
increased food production, Irrigation and land improvement
systems were readjusted so as to alleviate farmers' conplaints

by reducing water fee.

The student uprising in Aoril 1960 put the country into
political and economic confusion, and the implementation the
five-year food production plan had to be suspended, After the
government of the Second Republic was born in late 1960, the

five-year food production program was resumed with a major

emphasis upon expansion of irrigation facilities.

Despite various efforts made for farm development programs,
farm policies during the fifteen-year period from 1945 to 1960
did not bring forth any distinctive improvement in the rural
sector. As the government put higher priority in the rehabili-
tation of industrial sector and general economic stability,
imbalance between rural and urban sector had even widened during

this period.



3. During the First, Five-year Economic Plan Period (1962-66)

A shift in the economic policy was made under the First
Five-year plan (FFYP) formulated shortly after the military
revolution in May 1961. Emphasis was shifted from rehabilita-
tion and stability to expansion and this had a direct effect

upon agricultural development,

The basic goal of the plan was to eliminate the vicious
circle inherent in the underdeveloped economy and to build an
foundation to attain self-sustaining economy. The agricultural

policy geared tc¢ such economic goal included:

(1) development of viable farm units through regional
farm develcpment; (2) expansion of abrable land and
pastures; (3) maintenance of the prices of farm products
at reasonable level; (4) promotion of livestock industry;
(5) development of forestry resources; and (6) fostering

of farm organizations of various levels.

In actual implementation, however, the above policies were
not fully put into effect due to various constraints. The
creation of optimum farming units with adaptable farming pattern
was stalled entirely because such a comprehensive program could-
not be undertaken with an average farm holding of less than one
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hectare. Subsistence farming and incefficient use of land were
the primary restraints. The idea of abolishing the ownership
ceiling of three hectores was intermittently suggested with a
view to expanding farming scale, but this was never realized.
The policy of supporting the prices of farm products at the
reasonable level could not be implemented due to funding diffi-
culties, and contrary to the original intention, emphasis was
rather shifted to maintaining farm prices, particularly rice
prices, at low level in favor of urban consumers. Specific
policy action was not taken to develop large scale commercial
livestock farms. Major constraints were limitted feed resources
and lack of transportation, processing and marketing facilities
However, the various measures for institutional reform under-
taken by the military government in the early 1960's deserve

high mark in the history of agricultural development.

The most noticiable is a program to liguidate the usurious
debts of rural areas to relieve farmers and fishermen of heavy

debt burden., The Law on Settlement of Usurious debts of Farm
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and Fishing Communities was enacted in 1961,2/ and new Agricul-
tural Cooperatives Law was promulgated to merge the Agriculture
Bank into the National Agricultural Cooperatives Federation and
integrated cooperative marketing and agricultural credit ser-
vices. The Office of Agricultural Extension and the Bureau of
Iy

Community Development were merged to create the Office of Rural

Development under the Ministry of Agriculture and Forestry.

In addition to reforming various centeral machinery, the
government launched various programs to boost agricultural
production, including expansion of irrigation facilities, slope
land reclamation by bench terracing methods, increased supply
of fertilizer and pesticides, and strengthening of agricultural

researches and extension services.

A total of 10.0 billion or 22.2 percent of the total agri-
cultural investment was allocated for expanding and improving

irrigation facilities. A total of 53,000 ha of paddy land was

2/ According to this law, all loans with imterest rates exceed-
ing 20 percent per annum should be reported to the authorities.
A total of 4.8 billion won was reported in loans by the end
of 1961, of which 2.5 billion won was declared as usurious.
Credit debentures were issued to creditors by agricultural
cooperatives for their receivabie loans. The debtors were
required to repay their debts to agricultural cooperatives
on the installment basis.
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brough under irrigation during the plan period, Planted rice
area classified as fully irrigated increased from 682,000 ha
in 1962 to 729,000 ha in 1966, Despite the government 's efforts
to expand irrigated paddy fields, poor quality of irrigation
and drainage facilities were still major constraints to increas-

ing yields and expanding the double cropped area.

Beginning 1964 paddy consolidation projects assumed

increasing importance, These projects involve consolidation

of small irregularly shaped paddies into single, larger units
of uniform shape. They include improvement of irrigation and
drainage ditches, installation of on-farm water control struc-
tures and construction of feeder roads to provide better access
to fields.z/ In 1965, the government invested 85 million won
to consolidate 18,000 ha of the existing paddy land and in 1966
the investment outlay was increased to 188 million won to carry

out the project on 19,500 ha of paddy land.

Tideland development and slopeland devélopment projects

2/ The -first trial projects were carried out in Kyongsang-Puk
Do (province) in 1963 on approximately 6,000 ha of the
existing paddy land under the financing of local government.
Having received favorable reactions from farmers, the
government decided to expand the project on the national
scale providing direct subsidy.



were also intensively carried out during 1962-66. A total of
2.6 billion won or roughly 8 percznt of the total investment
in the agricultural sector was allocated in order to convert
6,000 ha of tide flat land into paddy. Due to high cost of
construction combined with technical- difficulties, however,
many of the projects were.stalled on the way and left uicom-

pleted to await later undertaking.

- 16 -



(Table 1-1) Total Investment and Loan During the

First Five-Year Plan Period (1962-66)

Unit: Million Won

i Componeﬁg

! Amount Ratio
r—Totaﬂ_ quer;me‘ntilnvgs-f;;;e—nt anaﬂLoan . !. 170,347

Agriculture, F'orestr!y & Fisheries 45,185 100.0
Agriculture . 33,637 7,
Improvement of - Production Basis ! lL,éOd- 32.3
Irrigation Facilities 10,035 ' 22.2

! Land Consolidation 273 -7 0.6 4
Slope Lahd Rec¢lamation 1,726 3.8
Tidal Land Reclamation ‘ 2,566 5.7
Agric’ultural Production Increase é/ 'i 7,616 16.9
Cash Crops g 609 1.3
Sericulture l,hE)h 3.1
Livestock 1,971 Ll
Agricuitural Experiment & Extension 1,970 L.k
Agrijcultural Mechanization ’%65 1.7
Others 5,467 12.1
For%tfy 4,633 10.3
Fisheries 6,555 14.5

4

a/- Includes development of new varieties supply of FTertilizer,
 lime pesticides, farm machineries’ and other production

materials.

Sourte~ Fm..stry of Finance, Summary of Financial Implementa~

tion for FY },962-66.
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(Table 1-3) Fully Irrigated Paddy Area, 1962-66
Unit: 1,000 ha
T T
Annual by Accumulated Total Paddy Ratio
Year Developed Area Area (A) Land (B) (A/B)
ha ha ha 4
1962 17.3 682.4 1,223.1 56
63 1 1.2 683.7 1,228.1 56
|
6l 2.1 685.8 1,261.1 5k
65 15.4 701.2 1,286.2 55
66 27.8 728.9 1,287.1 57
Source : Ministry of Agriculture & Fisheries
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(Table 1-4) Paddy Consolidation Project

Unit: ha
Million Won
Annual Accumlated Ratio to Investment

Year Development Area Total Pa%dy & Loan
Before 38,1 38.1 3.0 -
1964
1964 6.0 L4 .1 3.5 -
1965 17.8 61.9 4.8 85
1966 19.5 81.3 6.3 188
Total
,géh_yéé I-F3.02 - 273
Source + Ministry of Agriculture & Fisheries



L. During the Second Five-year Economic Plan Period (1967-71)

The First Five-year Economic Plan was followed by the
Second Five-year Plan beginning 1967. The basic goals enunci-
ated in the plan were 1) to modernize the industrial structure
and 2) to accelerate the economic growth so as to attain the
self-sustaining economy. The agricultural production was
planned to grow at an annuai rate of 5 per cent &uring the plan
period. The major objectives in the agricultural sector were
an adequate supply of food and enhancement of social and econo-

mic position of farmers,

Included in the development measures were; 1) Increased
foodgrain production and attainment of self—sufficiency in
staple food by 1971, 2) development of intensive farming areas
under a principle of suitable—crop—for—;uitable—area, 3) farm
price support so as to provide greater incentives for increased
production, 4) promotion of livestock industry through stable
supply of feeds, and 5) Increased agricultural exports by

promoting production of exportable farm products,

In order to strengthen the legal foundation in the imple-
mentation of various farm policies and programs, the government
enacted the Basic Agricultural Law in 1967. Investment and
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loans budget for the agricultural sector had been substantially
expanded in its scale. During the plan period the total amount
of investment and loans in agricultural sector was 199 billion
or 26 percent of the overall government investment and loans
outlays, which compares with 27 percent in the First Five-year
Plan. In the agricultural sector, the highest priority was
given to the land and water resource development projects. The
called for a massive increase in investment in these projects.
Of the total investment budgets allotted for the agricultural
sector, land and water resource development projects received
L6.2 billion won or 23 percent. Construction and improvement
of small irrigation systems were by far the largest program,
accounting for about 70-80 percent of the total investment and
loans in the land and water resource development projects in
most years during the plan period. dLarge scale development
projects did not become important until 1971 and 1972 when
large investments were initiated for the Pyongtack-Gumgang
irrigation projects. Following severe droughts and water shoft—
ages in 1967 and 1968, the government embarked on tubewell
construction in massive scale in 1969 and 1970. Some wells were
successful in supplying water but most were not, because they

were generally shallow and dependent upon surface water, but

- 22 -



both surfact and shallow underground sources were dry in many
areas. Emphasis was also placed upon improvement and repairing

of the existing irrigation facilities.

As a result of the intensive investment in irrigation pro-
jects. Planted acreage of rice paddy classified as irrigated
increased from 721,000 ha, or 61 percent of the total paddy area
in 1966, to 868,000 ha or 74 percent in 1971, the target year
of the plan. Nevertheless, the total paddy has not increased
significantly despite investment made to convert upland into
paddy fields because of loss of paddy land to highways, urban

and industrial plants.

Government financial support was also given to paddy con-
solidation, upland reclamation and tideland development projects.
Original targets were to perform consolidation work on 200,000
ha of existing paddy fields, vo develop 20,000 ha of tideland
into paddy land, and to bring 126,000 ha of hillside land under
cultivation by 1971l. But actual performances in these projects
has lagged much behind the original target in the plan. Major
emphasis was placed upon on the expansion of irrigation facili-
ties so as to free farmers from drought damages by providing

stable water supply. A total of 95,000 ha of paddy land was
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(Table 1-6) Improvement of Production Basis

Unit: ha
- ——
Land Slopeland ‘ Tidal Land

Year Irrigation | Consolidation | Reclamation | Reclamation
1967 15,000 23,246 16,785
1968 1,481 15,972 13,500
1969 228,392 13,527 7,690
1970 83,444 15,380 2,953 ' 342

!
1971 14,000 26,907 1,137 846
Total 342,317 95,032 42,065 1,188

Source : Ministry of Agriculture and Fisheries
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rearranged, a total of 42,000 ha of hillside land reclaimed
and 1,700 ha of tideland was developed into paddy land during

the plan period.

Effects were also directed toward introduction and diffu~-
sion of improved varieties of major crops, such as rice,
barley and soybean, in the farm area. A seed improvement pro-
gram was expanded and carried out intensively during the plan
period. Agricultural research and extension services were
continuously expanded to improve farming technology. Increased
and efficient application of fertilizer and pesticides were

disseminated through agricultural extension services.

5. During the Third Five-year Sconomic Plan Period (1972-76)

During the 1960's, the agricultural sector grew at an
annual average of 4.5 percent, This growth was mainly attri-
butable to the increased production of food crops as well as
to the development of livestock and fisheries., In spite of
the increased food production, the supply failed to keep pace
with rising demand. Imports of foodgrains rose from 500,000~
600,000 M/T level in the early 1960's to the 2,000,000 ¥/T

level in 1975. Imports of food and feed grains increased from
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57 million U.S. dollars in 1961 to 736 million U.S. dollars in
1975, resulting in heavy pressure on the nation's balance of
payment position. The growing deficit in food grains was among
the most noteworthy changes in Korea's trade in the 1970's.

The government became also concerned with growing income dis-
parity between rural and urban households. The growing food
deficits and income disparity werc two major developments which
caused government to put much more emphasis on agricultural

development in the Third Five-year Plan for 1972-76.

The annual growth rate envisaged under the plan was 4.5
vercent, and the tollowing objectives of development strategies
were laid down within the framework of broad objective of
balanced development between agricultural and urban industrial
sector;

' (1) To achieve more equitable income distribution and
improve rural infrastructure through rural electrifi-
cation, farm road constrﬁétion and housing lmprovement .
(2) To accelerate expansion of foodgrain production and
in particular to achieve self—sdfficiency in rice;
(3) To develop land and water resource in order to achieve

all weather farming in the future;
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(4) To accelerate farm modernization through increased
mechanization:

(5) To improve marketing, storing and processing facili-
ties to provide adequate services needed by commerci-

alized agriculture.

The original plan called for investment in the agricul-
tural sector of 470 billion won, nearly 2.5 times ‘as large as
during the second plan (1967-71) and eight times as large as
during the first plan (1962-66). During the 1972-75 period, a
total of 340 billion was invested in the agriculture, fisheries
and forestry from the public sector, which accounted for 23.2
percent of the total government investment and leans. Of the
total government investments and loans in sgricultural sector,
land and water development projects received the largest share,
amounting to about 94 billion won or 27.5 percent. The develop-
ment of agricultural water resources has been one of projects
most intensively carried out since the Second Five-year Plan
started. During the second plan, the government had rather
emphasized on small scale irrigation projects, such as construc-
tion of weirs, pumping stations and tubewell irrigation. But

an emphasis has been shifted to larger scale development
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projects for 1972-76, the third five-year plan period.

The integrated plan for Four Major River Basins development
was set out in 1971 in order to construct 13 dams and power
plants. In addition, afforestation, erosion control projects
on watershed areas of the Han, Geum, Nakdong and Yongsan Rivers
were also planned. The government planned to invest 560 billion
won for these projects during 1971-8l, of which 165 billion won
was earmarked for agricultural projects on areas of 215,000 ha,
fhe projects for developing multipurpose large-scale farming
areas were undertaken in the Geum River and Pyongtack areas,
where reservoirs, tidal dikes, water pumping and draining plants
‘and water canals are under construction at a cost of 48 billion
won by 1976. The two tidal dikes completed at Asan and Namyang
Béys in 1974 are the biggest projects in Korean history of water
resource development . The completion of these projects brought
11,000 he of new-land under cultivation and irrigated 16,000 ha
of existing farmlands., Table 15 shows the actual investment
outlays for the integrated farming areas development projects
for the period 1969-75. During 1972-75, the area of irrigated
paddy fields was expanded from 1,030,000 he in 1971 to 1,078,000

in 1975, covering about 85 percent of the total paddy area.
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Paddy consolidation projects continued to be promoted to
facilitate farm mechanization and increase farming efficiency.
A total of 28.2 billion won was invested by the government to
consolidata 102,000 ha during 1972-75. The total area of paddy
fields rearranged mmder this program amounted to 251,000 ha by

1975.

In order to minimize the transfer of arable land for pur-
poses sther than farming, the government enacted the Farmland
Expansion Promotion Law in 1974, All the farmlands were
classified into two categories; '"absolute farmland" and '"rela-
tive farmland". Tae law strictly prohibits the use of farmland
classified as "absolute category" for other purposes. This
measure was inevitable because a significant area of the exist~
iné farmland were being lost to urban and industrial plants,
Total area of farmland lost to other uses, such as urbanization

and industrialization during 1972-75 was estimated roughly as

37,000 ha.

The most noticiable expansion in the field of rural devel-
opment during 1972-75 was envisaged in the New Community
Movement (Saemaul Movement). The scope of participation has

expanded to become virtually a national movement in 1973.
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(Table 1-9) Government Investment in Large Scale Agricultural
Comprehensive Development Project

Unit: Million Won

Year Domestic Funds Foreign Loané/ Total

1969 10 10
1970 326 321" (1,018) ALT
1971 1,484 1,237 (3,236) 2,721
1972 5,031 3,395 (8,729} 8,426
1973 8,103 7,121 (17,798) 15,224
1974 10,982 6,836 (16,320) 17,818
1975 13,255 8,0L4 (16, 586) 21,299
Total 39,191 26,954 (63,637) 66,145

af Figures in Parenthesis are in U.S. Thousand Dollars

Source:

Ministry of Agriculture and Fisheries



Emphasis in this movement was shifted from basic projects for
improving living environment to income generating projects

based on cooperative works among villagers. Farmers were
encouraged to carry out productive projects including cultiva~
tion of cash crops, raising livestock, repairing river dikes,
etc. The government supplier technical and financial assistance
to rural communities for improving facilities for education,
health, housing, roads, electrification, communication and vari-

ous other projects to improve rural living conditions.

During 1972-75, the government investment and loans under
the category of improvement of rurel living environment marked
a remarkable increase up to 75 billion won, constituting approxi-
mately 22 percent of the total agricultural investment. Of the
total amount, 51 billion won or 68 percent was expended as
government subsidy and 24 billion or 32 percent as credit loan.
Through the implementation of these projects, a total of 41,500
kilometers of farm roads were constiucted, the number of rural
households benefited from electrification increased to 1,643,000
which means about 65 percent of the total farm households in
Korea were supplied with electricity by 1975. In addition, the

number of Ris and Dongs (administrative unit comprising averagely
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3-4 natural villages) installed with communication net works
reached more than 10,000 and 1,595,000 rural households or 77

percent of the total in Korea had improved roofs in 1975.

Farm mechanization received ever increasing attention in
the Third Five-year Plan. Rising rural wage rates and labor
shortages during peak demand season motivated the government
to put increased emphasis on farm mechanization programs.

Total employment in agriculture decreased about 5 percent and
real wage rates for hired farm workers doubled from 1965 to
1971. Although there were still much under-employment in the
rural area during much of the year, labor shortages during peak

labor periods were becoming more acute.
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II. Responsible Organization for Irrigation System

1. Role of Farmland Improvement Association

As of the end of 1976, the number of farmland improvement
associations stood at 127, and the ares of irrigated paddy
under control of the farmland improvement association covered
380,000 hectares, or 31.3 percent of the total area of paddy
fields in Korea. Under the control of the farmland Improvement
Associations are 1,055 pumping stations, 1,813 reservoirs and
2,750 weirs, There are also 95 waterways, 354 underground water

chamnels, and 2,517 wells,

The organization, apparatus and operation of the farmland
j mprovement asscciation are not much different from those of
the irrigation association during the era of Japanesé occupa-
tion, and the Land Development Association of the 1960s.
As a central body, the association has a Federation of Associa-
tions, but this organization functions enly nominally, and
does not play an active role as in the case of the Union of

Land Development Associations of the 1960s.

The Rural Community Modernization Expedition Law, enacted

in 1970, recognizes the farmland improvement association as an
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independent unit, but actual operation is under the control of
the government. The Ministry of Agriculture and Fisheries, the
supervisory organigation, has delegated part of its supervisory
authority to local governments. As prescribed in Article 37

of the Rural Modernization Expedition Law, Article 37 of the
farmland Improvement Association regulation, functions assigned
to the farmland Improvement Association include irrigation in
the regions under its supervision, construction of drainage
systems, water control, maintenance and operation of facilities,
land consolidation, and auxiliary projects, development of
paddy fields and upland fields, and improvement of farming
methods. In addition, the Land Improvement Association is
responsible for the conservation of farmland, rehabilitation

of damaged facilities, and other projects reguired to help ful-
£i1l the objectives of the association. When it is deemed
necessary, the Association may commission the Agricultural

Development Corporation to carry out some of the project.

Among these one of the most important function for the
Association is the maintenance and management of facilities
under its control. The maintenance and manag§?ent of facilities

require accurate assessment of the actual conditions of the
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facilities, repair and improvement of obsolete or damaged faci-
lities so as to ensure the maximum possible durability and thus
full display of their original capacity. Also, maintenance and
management concerns modification, improvement and streamlining

of the facilities.

In the past member farmers benefitted by the irrigation
facilities had been entirely responsible for the funding of the
repair and improvement of facilities, Howevef, under the 1972
five-year plan on the improvement and repair of facilities, the
government has been financing large-scale projects to repair

and improve facilities:

It is virtually impossible to determine accurately the
status of obsolescence and operation of the existing facilities.
In general, however, the facilities installed after World War
II are believed to be well done, but are considerably obsoles-
cent due to lack of repair in scores of fears, impeding their
function of irrigation and drainage. There are many facilities

requiring replacement or completely new work.

During the 1940-45 period, since the Japanese colonial -
government gave top priority to increased food production to

meet wartime needs, the c:untry witnessed the construction of
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irrigation and drainage systems far more in number than at any
other time, But most of the irrigation projects done during
that period were poor due to the wartime lack of materials and
capital pinch, thps requiring repair and reconstruction. In
particular, most of the motor-powered pumps require complete

replacement, since they have outlived their durability.

During the 1950s following the liberation of the country
from Japanese colonial rule. much investment was poured into
irrigation projects, but political intervention in the selection
of projects, coupled with lack of technology on the part of
undertakers caused many of the irrigation projects to be poorer
in quality than those constructed during the period of World
War ITI. In order to extend the durability of the existing
facilities and ensure full function, the government worked out
a long-term plan in 1972 to maintain and repair the facilities,
but simple projects are done by the members of the Association

as part of the Saemaul (new community) movement .

2. Some Problems Relating to Operation

1) Short-term loans

The farmland improvement associationm requires
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operational funds to finance the maintenance and repair of
facilities and cover the cost of its own operation all year
round. But the membership dues, whichaare the main source of
income, can only be collected after harvest, that is, the
fourth quarter. In this situat{ion, the association is com-
pelled to obtain short-term loans to meet capital recuirements.

In most cases, the short-term loans come from the
National Agricultural Cooperatives Federation, and the money
is provided in the form of rediscount by the Bank of Korea.

The interest rate is the same as on other general loans.

Since 1970 the government has made the grain procure~
ment fund available in advance to the Association, thereby
helping reduce the burden of interest rates on the loans.
Still, the Association has to bear a considerable burden on
payment of interest every year. The debt-servicing burden is
reflected in the membership dues, and thus eventually passed
on to the member farmers,

Government assistance is required to help the Associa-
tion stand on its own feet financially without depending on
outside funds so as to ensure healthy operation and especially

the timely repair and improvement of the facilities.

R



(Table 2-1) Short-term Loans and Repayment (1970-7L)

(Unit: in ¥ million)

No. of Amount of Interest
Year Associations Loans Repayment Rate (%)
1970 237 2,369 2,218 %.0
1971 230 2,656 2,546 24.0
1972 2540 3,899 3,958 15.0
1973 121 3,777 3,797 15.0
1974 123 L,732 L,722 15.5

Source: Agricultural Development Corporation

2) Repayment of long-term loans

The finance of the farmland Improvement Association is
ﬁade up largely of the appropristion of funds for the construc;
tion, maintenance and repair of facilities. The fund sources
for the outlays for the construction of facilities consist of
government subsidies and long-term loans.. The money required
to pay back the long-term loans and expenditures for the main-
tenance and repair of the facilities is supplied from membership
dues. In case the farmland Improvement Association undertakes
the construection of facilities with long-term loans, the farmers

who are the members have to bear an additional financial burden
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to pay the interest on the loans, in addition to their regular
membership dues.

In general, the debt-servicing burden for the long-
term loans constitutes the chief cause of the insolvent opera-
tion of the association, and this situation is especially. acute
for small-scale associations. Since the reimbursement in';olves
the equal repayment of principal, the debt-servicing burden is
heavy in the initial year of reimbursement, and thus the amount
of reimbursement gets smaller with every passing year. However,
in the present economic situation involving inevitable price
rises, the equal installment repayment fncluding both principal
and interest every year will help reduce the burden of the
farmers, although the amount of interest as a whole may be

greater.

3) Independent accounting system

Under the existing system, differing sub-districts
are under the control of the same association, but an indepen-
dent accounting system allowed for each region. This clogs
the channel for interflow of capital within the idsnticial
association.

There is no dispute about such a system, in the sense
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that such an independent accounting system is compatible with
the principle of giving the burden to the beneficiaries, But
there are instances in which one specific sub-district under
the control of the same association encounters an unforeseen
disaster and is in dire need of funds for emergency repair of
facilities, but the repair work is postponed due to difficulty
in securing the needed money.

In this light, delegating discretionary power to the
competent chief of the association to borrow temporarily the
deposits of other sug—districts to prepare for such emergencies
will be very efficient in ensuring the timely maintenance and
management of facilities as well as smooth operation of unit

associations.



III. FEconomic Evaluation of
IBRD ~ Funded- Irrigation Investment

1. General Status of Saﬁple Project District

Of the total 6l districts where the IBRD-funded irrigation
project was launched, only three areas saw operation of the
irrigation facilities in the rice transplanting season of 1977.
They are the Taean.district in Ansong-gun, Kyonggi-do, the
Kahung district in Chungwon-gun, Chungchang-Bukdo, and the
Jipyong district in Sanju -gun, Kyongsang-Bukto. In the In~
terims report submitteu in 1977, the effect of the irrigation
facilities could not be determined for thgse three pro ject
districts. Therefore, the survey included three additional
areas, where the AID-funded irrigation projects similar in
nature to the IBRD-funded projects had been completed, in order
to obtain benchmark data to analyze the effects of irrigation
facilities on the IBRD-funded projects. The three AID-funded
project districts are the Jongan district in Kongju-gun,
Chungchong-Namdo, the Songwol district in Kangjin-gun, Cholla-
Namdo, and the Jungbuk district in Changwon-gun, Kyongsang-

Namdo.

- L5 ~



But when the second survey was conducted in the summer of
1978, the relevant data regarding 1977 performance with project
were available for the above three IBRD-funded projects. 1In
addition, the three IBRD-funded project which come into opera-
tion in the summer of 1978 were added in the second survey,
‘though the post-project data were not available. They are the
Insan district in Kyonggi-do, the Hanke district in Chungchong-
%Mmthm%mmamwmthm%mmgMMm

Data on construction progress and project costs were
obtained from the Farmland Bureau of the Ministry of Agriculiure
and Fisheries and from the Farmland Improvement Associations
in the proje;t areas. Farm budget data were obtained from 20
farming families selected in each area which surveyers visifed
for interviews.

The general status of each district are -as follows?

T



(Figure 1) Location of Sample Projects
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1) IBRD loan projects

(1) Taean district

This area is located to the north of Ansong, a town
on Taedok-myon, Ansong-gun, Kyonggi-do. In other words, it is
in the middle farming zone of Kyonggi Province. The area is
under the responsibility of the Kiho Farmland Improvement
Association., Under the original plan, the irrigation project
in this district was to start with an IBRD fund in June 1976
and to be completed by December 1977. But water supply started
in the early 1977 thanks to the earlier completion of the pump-
ing station than planned. At present, the irrigat area comes
to a total of 430.0_hectares in this district.

In 1976, that is, before the irrigation improvement,
there were 100.5 hectares of rice;paddies and 329.5 hectares of
dry fields, and most rice paddies were ﬁot irrigated. There is
a total of 357 farming families in this district, and the aver-
age size of farm is 1.20 hectares -- 0.28 hectares for rice
cultivation and 0.92 hectares for upland crops, which is slightly
larger than the national average of 0.94 hectares. The farming
population in this district is 2,472, average size of farily

being 6.7 persons which is larger than the national average,
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According the results of survey, 52.4 percent of
the total number of farming families in this district own farm-
land ranging from 0.5 to 1.0 hectares and the total area of land
they cultivate account for 32.9 percent of the total area of
land under cultivation in this district.. Farmilies possessing
land ranging from 1.0 to 2,0 hectares accounted for 4O.5 percent
of the total number of farming families and the total area of
land they cultivate represent 51.5 percent of the total area of
land under cultivation, while families owning 2.0 hectares or
more are only 7.1 percent of the total number of famming fami-
lies., This means that families owning less than 2.0 hectares
account for 92.9 percent of the total number of farming families
in this district.

Rice paddies in this district having been mostly
unirrigated, farmers had cultivated varieties of rice requiring
relatively little water until the irrigation facilities came
into existence. For example, the conventional varieties of rice
accounted for 69.8 percent of the total paddy and the Tongil
variety 30.2 percent. .

The appropriate time for rice transplanting in the

Taean area, which is in the central part of the country, is



the period June 21 - 30. The cropping ratio on rice paddies
was low at 114.1 percent chiefly because of the farmers' un-
willingness to plant the second crop on unirrigated rice ﬁad@ies.

The yield per hectare is 3390 kilograms in oconven-
tional varieties of rice, 4250 kilograms in the Tongil variety
and 1930 kilograms in barley, slightly higher than those in
other surveyed districts. The irrigation project in this area
was scheduled to be completed in two years, at a total cost of
WLT75,665,000, of which ®W228, 242,000 was invested in 1976 and
the rest in 1977. Major products in this area are rice and
barley, white beans, cabbage, radishes, potatoes, red pepper
and sesame are produced in small gquantities.

) In 1977, after the irrigation improvement, there
were 430 hectares of inigated rice paddies which were dry fields
and insufficient irrigated paddies before the project. The
average size of farm per household increased from 1,20 hectares
to 1.23 hectares, that is, 0.03 hectares increased, because of
decreasing of farm households from 357 to 350.

The total farm population decreased from 2,422 persons
to 2,318 persons. But population per household were remained

unchangedly. Farm households and farm land distribution by the

- 50 -



gize of farm land were unchanged through the project. But the
planted area of Tongll variety in rice paddies increased re-
markably. The conventional varieties of rice accounted for

25 percent of the total paddy and Tongil variety 75 percent
with the project, compared with the‘planted ratio of conven-
tional varieties of rice of 70 percent and Tonéil variety of
30 percent befére the project. The rate of land utilization
decre ased because of converting from upland to rice paddy.

The appropriste time for rice transplanting advan-
ced by about 10 days to June 11- 20, The per hectare yield
also incrensed 3,870 kilograms for conventional varieties of
rice, 4,790 kilograms of the Tongil variety. But per hectare
yield of barley decreased to 1,270 kilograms because of the

severe cold in January in 1977.

(2) Kahung district

The Kahung district is located in the middle farming
zone of Chungchong-Pukto and is under the responsibility of the
Chungwon Farmland Improvement Association. The water source in
this area is the upper stream of the South Han River to the
northwest of Chungju and a total of 210.9 hectares was developed

into irrigated paddy.
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Before the irrigation project was launched in 1976,
there were 126,0 hectares of rice paddies and &4.9 hectares of
dry fields in the area. Of the 126.0 hectares of rice paddies,
16.4 hectares were irrigated and 109,.6 hectares were unirriga-
teds The average size of farm per farming family was 1,37
hectares — 0.28 hectares of dry fields and C.92 hectares of
rice paddies, largest of the six surveyed districts. Thers
is a total of 153 farming families with a total farming popula-
tion of 875, averaging 5.7 persons per family.

Rice is a major crop on paddy though tobacco was
grown as a second crop on a few of these paddies. Double
cropping ratio on paddy was low at 121.8 percent. Conventional
rice varieties accounted for 64.2 percent of the total area of
rice paddies and the Tongil variety was only 35.8 percent.

The rice transplanting season in this area lasts 10
days from June 11 to 20, Because of the not very fertile soil
and poor irrigation facilities, the yield per hectare was
low -~ 3050 kilograms for conventional rice varieties,—3950
kilograms for Tongil variety and 2050 kilograms for barley.

Dry .field crops before the irrigation project were barley,

sweet potatoes, sesaine, potatoes, radishes, red repper and



tobacco., The total investment in the irrigapion project was
¥230,176,000 ~-~ ¥W139,526,000 in 1976 and W90,649,000 in 1977.

Of total cost, IBRD-funished materials was W21, 548,000,
The area of irrigated paddy in this project comes to a total of
210.9 hectares which were 126.0 hectares of uncompleted irriga~
ted rice paddy and 84.9 hectares of upland before the project.
The area of land under cultivation per farm household was 1.40
hectares. Total farm households and farm population decreased
and per household population decreased too, The average per
household population were 5.5 persons.

The distribution of farmm households and cultivated
land by the size of farm was not changed. The planted area of
Tongil variety of rice inéreased remarkably, while the planted
area of the conventional varicties of rice in this district
decreased as the other districts did. The rice transplanting
season in this area advanced about 10 days to ‘June 1- 10, because
of the sufficient water supply.

The rate of land utilization decreased to 110.,0 petrcent,
The yield per hectare was 3,540 kilograms for conventional rice
varieties, L,540 kilograms for Tongil variety which increased

by 15-16 percent, compared with the yield per hectare before

- 53 -



the project. These were slightly lower than those of other
surveyed districts. The yield per hectare for barley decreased
from 2,050 kilograms to 1,180 kilograms because of the servre

cold in winter of 1977.

(3) Jipyong district

The Jipyong area is part of the Kyongbuk Plains loca-
ted in Hamchang-myon, Sangju-gun, Kyongsang-Pukto. There are
no dry fields but rice paddies only in the area. The area is
under the responsibility of the Sangju Farm Improvement Associa-
tion, which operates Jipyong Reservoir for the irrigation of
rice paddies in the area. But this reservoir was not sufficient
to irrigate all rice paddies in the area and accordingly most
rice paddies remained insufficiently irrigated Undecr the clri-
cuﬁstances, it was first planned to expand the reservoir but
this plan wa; later revoked because of many technical problems
involved. As a result, a weir was‘éonstructed, instead.

The area of irrigated land in this area comes to a
total of:lO5.0'hectares, and the area of land under cultivation
per faﬁning family is 0.93 hectares. There is a total of 112
farming families with a population of 782, averaging 6.98 per-
sons per family.,
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Although this area is located near Sangju, there
were no non-farming families and no families in other agricul-
tural lines.

Although rice paddies in the area were not ‘suffici-
ently irrigated, they were still under the influence of Jipyong
Reservoir, and this caused theﬂgovernment to encourage owners
of these paddies to grow Tongil variety of rice, which accounted
for 72.0 percent of the total area of rice paddies in the dis-
trict, and the conventional varieties of rice only 28,0 percent.
No second crop is grown on rice paddies, and the rice trans-
planting season in this area is the period of May 21- 30.

The yitld per hectare is 3360 kilograms for conventional rice

varieties, 4150 kilograms for Tongil variety and 2200 kilograms

for barley, slightly lower than those of other surveyed districts,
The irrigation project in this area was to be carried

out in two years, 1976 and 1977, and a total of W58,068,000 was

invested in the project, W500,000 in 1976 and W57,568,000 in

1977, much lower than the costs in other surveyed areas.

After the inigation project, there was no significant
change in total area of rice paddies. Insufficient irrigated

paddies were converted into fully irrigated paddies.



The average size of farm land per household increased slightly
by 0,95 hectares with the result of decreasing of total farm
households in this surveyed district. Farm population with
farm households decreased and population per household dropped
to 6.7 persons. The ratio of farm households belonged to the
size of 0,5-1.0 hectares and 1.0-2.0 hectares increased, and
under 0.5 hectares and over 2.0 hectares decreased.

After the project, a significant change was found in
the cultivation of Tongil variety, which accounts for 90.0 per-
cent cf the total of rice paddies, compared with 10.0 percent
of conventional varieties of rice, The rice transplanting
season advanced by about 10 days to may 11-20. The rate of
land utilization increased as a result of enhanced rate of
double cropping system in the rice paddies dirrigated.

The rate of land utilization was 120 percent. The per hectare
yield also increased to 3,690 kilograms for conventional variae-
ties of rice, 4,870 kilograms of the Tongil variety and 1,400

kilograms for barley.

(4) 1Insan district

This area is located on the small island of Gwang Hwa

Gun, Kyonggi-do, the northest district of IBRD project surveyed
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arcas, Therefore, some special prosperities were seen in this
area, compared with o@her sur%eyed areas. The main water source
in this area is a reservoir and water supply started in the
season of rice transplanting in 1978,

Before the project, that was in 1977, there were
100,13 hectares of insufficient paddies. There was a total of
23!, farm households. Famm population was 1,036 in this district,
average size of family being 4.4 persons which is smaller than
the other surveyed areas,

The averaée size of farm is 0.43.hectares which were
consisted of only rice paddies. There was no upland in this
area, hé.% percent of the total number of farm households in
this district owﬁed farmn land under average size of- less than
C.5 hectares, 32.9 percent of farm households possessed the
land ranged from 0.5-1.0 hectares, the farm-households owned the
land between 1.0—2.5 hectares accounted for 15.4 percent, while
farm households had 2.0 hectares or more were ;nly 0.4 percent
of the total number of farm households.

Rice paddies in this ‘area having been mostly unirri-
gated, farmers had cultivated varieties of rice requiring

relatively little water before the project, Therefore the
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planted area of the conventional varieties of rice accounted
for 88 percent of the total paddy and the Tongil variety was
only 12 percent.

The appropriate time for rice transplanting/in Insan
area, which is in the central part of the Koréa, was the period
of June 1-10. There was no double cropping in paddy land in
this area. The rate of land utilization was 100 percent.

The average yield per hectare for conventional varie-
ties of rice was 4,200 kilograms and 4,800 kilograms for Tongil
variety in 1977. There was no barley cultivation.

The irrigation project in this area was to be per-
formed in three years, 1976, 1977, and 1978, and a ftotal of
®435,815,000 was invested in this project, W215,487,000 in
1976, W180,564,000 in 1977, and W39,764,000 in 1978, Of total

investment, IBRD-funished materials standed for %W22,559,000,

(5) Hanke District

The Hanke district is located on Gaduk-myon, Cheong-
w?n-gqn,‘Chungchong-Pukdo. The water source is a reservoir
and the area of farm land under the influence of this reservoir
comes to a total of 202 hectares., The irrigation project in
this area was originally undertaken started in 1976 and
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completed in the season of rice transplanting in 1978. The
total investment cost was W395, 564,000, of this IBRD-funished
materials amounted to w26,328;000.

Before the project, there were 131.9 hectares of
insufficient irrigated rice paddies, 46.1 hectares of upland’
and 24.5 hectares of others. The average size of farm land per
farm household was 0,37 hectarcs, that was, 0.09 hectares of
upland, and 0,28 hectares of paddy land, smallest of the surve-
yed districts. There was a total of 479 farm hquseholds with a
total farm population of 2,824, averaging 5.9 persons per house-
hold.

The farm households owning land less than 0,5 hecta-
res accounted for 46.1 percent of thc total farm households
in this area, and they tilled to 37.0 percent of thefiotalxarea.
35.1 percent for famm households owning land of 0.5 to 1.0 hec~
tares, accounting for 32,6 percent of the total area, 1.7 per-
cent for farm households owning land more than 2.0 hectarés,
accounting for 5.2 percent of total land area. Tongil variéty
of rice accounted for 96 percent and conventional‘variety of
rice accounted for only L percent.

The rice transplanting season in this area is the
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period of June 1-10, the rate of land utilization was 155.2
percent. The yield per hectare was 3,600 kilograms for conven-
tional rice, 5,000 kilograms for Tongil variety, and 1,100
kilograms for barley.

Ma jor crops for upland in this area were soybean,
radishes, potatoes, sweet potatoes, red pepper, tobaco leaves,

cabbage, and sesame,

(6) Xwang Chon district

Kwangchon district is located on Gwangchon-myon,
Hongseong-gun, ChuﬂgchonﬁNamdo and is under the responsibility
of the Hongsong Farmland Improvement Association. The water
source in this area is a reservoir and a total of 258 hectares
was developed into irrigated paddy.

Before the irriéation project in 1977, there were
233.4 hectarés of rice paddies, 23.0 hectares of dry fields
and l.é hectares of forestry land. Mést of the rice field was
unirrigated.

The a%erége size of farm per household was 0.66 hec-
tares, that was, 0.06 hectares of upland, 0.6 hectares of paddy

land, less than the national average size. There was a total
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of 391 farm households with a total farm population of 2,304,
averaging 5.9 persons per household. According the results of
survey, 40.L percent of the total number of farm households in
this district owned farm land less than 0.5 hectares and the
tétal area of land they tilled accounted for 24L.8 percent of
the total aren of land under cultivation. Farm households
possessing land ranging from 0.5 to 1.0 hectares accounted for
43.2 percent of the total nwaber of farm households and the
total area of land they cultivated represented 46.5 percent of
the total land.

Therefore, this means that 83.6 percent of the total
number of farm households in this district owned farm land less
than 1.0 hectare and the total areca of land they cultivated
accounted for 71.3 percent, representiﬁé sﬁéil scale of farm
size. Farmers had cultivated Tongil variety of rice mostly in
this district as the farmers did in Henke district in Ghung-
cheongpuck-do in rice paddies, -

The planted area of the Tongll wvariety of rice accoun-
ted for 78,0 percent of the total paddy, and the cénventional
varieties of rice accounted for 22.0 percent. '

Because Gwang Chon district is located in the
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middle farming zone of Chungcheong-Namdo, the rice transplanting
season in this area lasted 10 days from June l—lOf

Because of the very fertile soil, the yield per hec-
tare was 4,020 kilograms for conventional rice varieties, 4,900
kilograms for Tongil variety, similar to the national average.

Before the project, there was only barley crop which
was 1,800 kilograms per hectare in the upland in this area,
slightly larger than other surveyed districts.

.The total investment in the irrigration project was
w799,112,000, of this, IBRD-funished materials represented
¥W37,436,000. In 1976 W361,631,000 was invested, W394, 442,000

in 1977 and ¥43,039,000 in 1978.

2) AID loan projects

(1) Jongan district

Located in Jongan-myon, Kongju-gun, Chungchong-Namdo,
this district is under the responsibility of the Kongju Farmland
Improvement Association, Total area of rice paddy receiving
water from the reservoir constructed by AID finanéing is 256.7
hectares. The irrlgation.project was first initiated bylthe

Kongju Fermland Improvement Association with its own funds in
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1968, and the project was completed in 1975 with an' AID fund.

Before the project, there were 220 hectares of rice
paddies and 25 hectares of dry fields, totaling 245 hectares
of land under cultivation. In addition, there were 1ll.7 hec-
tares of grassland.

The area of land under cultivation per farming family
in the area is 0.469 hectares —- 0.42 hectares of rice paddies
and 0.048 hectares of dry fields, thus being the lowest of the
six surveyed districts because this is a mountainous area.

There are 522 farming families with a total popula-
tion of 4,278, averaging 8.2 persons per family, the highest
of the six surveyed districts, In addition, there also are
non-farming familics of civil servants, daily labodrers and
others, which account for 15.1 percent of the tdﬂél number of
families., Moreover, families engaged both in agriculﬁufe and
other lines represent 1.1 pcrcent of the total number of
families,

Conventional varieties of rice accounted for 75.9
percent of the totalqarea of rice paddies in the area and the
Tongil variety 24.1 percent. Growning on dry fields were

barley, beans, sweet potatoes, sesame, radishes, potatoes and
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red pepper. The use rate of farmland was 129,3 percent. The
rice transplanting season is the period of June 11 - 20,

The yield per hectare is 3,430 kilograms for con-
ventional varieties of rice, 4,210 kilograms for Tongil variety,
l,9h0‘kilograms for barley and 1,310 kilograms for soybean,
lower than those of the other surveyed districts chiefly because
this is a mountainous area.

A Investments in ‘the project totaled W133,045,000 and
an ‘AID fund equivalent to Wlll, 223,000 was invested in 1974
and 1975, thus totaling W244,268,000. In 1975 and 1976, the
land improvement cooperative invested W106, 346,000 in rezoning
190 hectares of the 256,7 hectares under the influence of irri-
gation facilities.

The irrigation project, along with the rezoning
work, brought about significant changes in the area's agricul-
tural situation. For instance, the 25.0 hectares of dry fields
and 11.7 hectares of grassland were converted into rice paddies,
with the result that the area of land under cultivation per
family increased from 0,47 hectares to 0.49 hectares. This was
because of an expanded area of land under cultivation and a

reduced number of farming families from 522 to 515, a 1.3~percent
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decrease. As a result, the farming population dropped to 4,168
and per family population dropped to 8.09, Moreover, farming
families account for 86.9 percent of the total number of fami-
lies in the area, showing a drop of 13.1 percent from that
before the project.

No significant change is seen in the breakdown of
farming families by area of land under cultivation. But the
area 'of rice paddies cultivating the Tongil rice sharply incre-
ased to 85,8 percent of the total area of paddies from 24.1
percent before the project. As a result, paddies cultivating
conventional varieties of rice declined to 14,2 percent from
75.9 percent before the project.

With the increased account crop system, the use rate
of rice paddies rose to 134.s1 percent, a L.8-percentage point
increase from that before the project. -The rice transplanting
season advanced by about 10 days to June 1~ 10 bcecause of the
irrigation fdacilitiés, and the yield per hectare rose to 3,940
kilograms of conventional rice varieties, 4,850 kilograms for

the Tongil variety and 2,050 kilograms for barley.

(2) Songwol district

The Songwol area-is in song jon~myon, Kangjin-gup,
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Cholla-Namgo and under the responsibility of the Kangjin Farm-
land Improvement Assaciation, The irrigation project in this
area was originally undertaken started by the farmland improve-
ment association in 1972 and completed in 1975. The water
source is a reservoir and the area of farmland under the influ-
ence of this reservolir comes to a total of 70.0 hectares.

Like other AID-funded projects, this district first started the
irrigation project with its own funds and later received an AID
fund to complete the project in 1975, as in the two other AID-
funded projects.

The investment up to 1973 totaled W15,919,000, and
an AID fund equivalent to W78,196,00C was additionally invested
-- ¥70,938,000 in 1974 .and W15,915,000 in 1975. In addition to
the irrigation project, a total of W50,206,000 was invested in
paddy rearrangement in the period November 1974 through May
1975,

Before the project, there were 70.0 hectares of rice
paddies, with the area of rice paddies per family standing at
0.50 hectares which is almost equal to thatrin the Jongan.
Fagming families numbered 140, with a total farming population

of 756, averaging 5.4 persons per family., The 140 farming
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families accounted for 90.2 percent of the total number of
families, and non-farming families of merchants, daily laborers
and civil servants 9.4 percent. Families engaged in both agri-
culture and other lines were L.3 percent.

Before the irrigation project, conventional varie-
ties of rice accounted for 81.1 percent of the total area of
rice paddies and the Tongil variety only 18.9 percent. With
the increased second crop system, the use rate of rice paddies
rose to 157.7 percent, The rice transplanting season in this
area is June 21 - 30. The yield per hectare of conventional
varieties of rice was 3,380 kilograms, the Tongil variety
3,660 kilograms and 1,890 kilograms for naked barley lower than
those in other surveyed districts.

After the project, there was no significant change
in the total area of land under cultivation and in the distri-~
bution of farmland among crops. There was no change, either, in
the number of farming families, but the farming population per
family rose by 7.4 percent to 5.77 persons, with an increase
of the total farming population to 808, Meanwhile, the number
of non-farming families rose to 11,5 percent of the total

number of families in the area.

- 67 ~



A significant change was found in the cultivation
of the Tongil variety which now accounts for 73.6 percent of
the total area of rice paddies, compared with 18.9 percent
before the project. On the other hand, conventional varieties
of rice now represent only 26.4 percent, sharply down from 81.1
percent before the project. The second crop system also shows
an increase, bringing the use rate of rice paddies up to 161.0
percent.  In addition, the rice_transplanting season advanced
by about 10 days to June 11 - 20, The per hectare yield also
increased to 3,890 kilograms for conventional varietie; of
rice. 4,280 kilograms of the Tongil variety and 2,140 kilograms

for naked barley.

(3) Jungbuk district

The Jungbuk area is in Jinbuk-myon, Changwon-gun,
Kyongsang-Namdo and under the responsibility of the Changwon
Farmland Improvement Association. The association initiated
the irrigation project in October 1971 and completed it in 1975.
The total cost was W418,160,000, of which Wi6,878,000 was in-
vested up to 1973, and an AID fund of W371, 282,000 was addition-

ally invested -- W,L6,897,000 in 1974 and W324,385,000 in 1975.
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The water source is a reservoir and a total of 189
hectares is benefitted by this reservoir. In 1976 and 1977, a
total of W294, 387,000 was invested in rezoning 150 hectares of
rice paddies for better irrigation. Before the irrigation pro-
ject, there were all rice paddies in this district, as in Song-
wol, though they were not irrigated. The area of‘iand under
cultivation per farming family was O,44 hectares,“lowest of the
six surveyed districts. There were ABl‘fanning families and no
non-farming families. The farming population was 1,994, avera-
ging 4.63 persons per farmily.

The farming families broke down by area of land they
till to L49.7 percent for families owning land less than 0.5
hectares, accounting for 18.7 percent of the total area of
land under cultivation in this area; 41,3 percent for families
owning land of 0.5 to 1.0 hectares, accounting fof:h9.8nperéent;
7.4 percent for families owning land of 1.0 to 2.0 hectares;
and 1.6 percent for families owning land moré tﬂaﬂ 2.0 hectares.

Conventional varieties of rice accounted for 56,3
percent of the total area of rice paddies and the Tongil
varieby 43.7 percent. The use rate of rice paddies was 141.1
percent, with nearly half of the rice éaddies being used for
the second crop system, The rice transplanting sedéén was June

'

- 69 -



21 - 30. The yield per tanbo was 421 kilograms of the Tongil
variety and 301 kilograms of conventional varieties of rice.

After the irrigation project, the number of farming
families slightly drbbped to 424, but no significant change was
see; in the total area of rice paddies. Thus the area of rice
paddies per farming family slightly rose to 0,45 hectares. On
the other hand, the farming population per family dropped to
A.SO,persons.

Also, there was no change in the distribution of
farming families by area of land they till, but the area of rice
paddies cultivating conventional varieties dropped, while the
area of paddies cultivating the Tongil variety climbed., After
the project, conventional varieties of rice accounted for 25.5
percent of the total area of paddies and the Tongil variety
7h.5 percent. The second crop system also increased to raise
the ugé of rate of rice paddies to 157.9 percent. In additiocn,
the rice transplanting season advanced by about 10 days to June
11 - 20, The yield per hectare after the project also increased
to 3,470 kilograms for conventional varieties of rice, 4,840
kilograms for the Tongii variety and 2,430 kilograms for naked

barley.
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2. The Bffect of Irrigation Inwstments

The direct effect of investment in irrigation is increased
output of farm produéts through the development of farmland
base, increased yields, and the elevation of utilization of
farmland, Other effects are increased profitability and stable
farm management, agricultural labor input, expedition’of me ch~
anization, and improvement of ciltivation and farming methods.

0f the total 9 sample projects, it was possible to analyze
the effects of irrigation for 6 projects (3 IBRD and 3 AID-
funded projects) since relevant data were available‘through
actual survey with and without the implementation of fhe pro-
jects. In the case of 3 IBRD projects districts (Taean, Kahung
and Jipyong) the farm budget survey was conducted for 1976 and
1977, and in the case of 3 AID project districts (Jongan, Song-
wol and Jungbuk) data for 3 years (1975-77) were obtained
through actual survey.

However, as for the 3 1BRD-financed projects (Insan, Hanke
and Kwangchon, a survey was made only of the effects relating
to the development of farmland base, cultivation system, and
utilization status of farmland, as there are no post-implemen~-

tation data concerning the effects on output, the reduction



of labor force, or the increase in profitability. Therefore,
we cannot but omit review of the effects in these fields.

The effects of mechanization were minimal, mainly because the
ATID-financed projects were implemented mostly in semi-mountain-
ous and mountainous regions, and it is only a few years since
the irrigation facilities came into operation. The effect of
farming methods, as has been pointed out, was that the trans-
planting time moved foreward by about 10 days on average as the
acreage planted to the high-yielding Tongil ricc has been

expanded.

1) Development of Farmland base

The primary objective of irrigation investment is to
increase rice production by expanding paddy fields through the
development of upland fields, forest land and other areas where
productivity is low, and by turning drought—pfone areas into
drought-free fa;mland through the improvement of irrigation and
drainage systems,

The development area of the six IBRD-financed project
districts covers 746.3 hectares, including 430.5 ha in the Taean,

210.9 ha in the Kahung,104.9 ha in the Jipyong, Insan 100.0 ha

- 78 -



Hanke 202.0 ha and Kwangchon 258.0 ha., The development area
involving the AID-financed projects totals 515.7 ha, including
256,7 ha in the Jongan district, 70.0 ha in the Songwol district,
and 189.0 ha in the Jungbuk district. In the Taean region,
101.0 ha of upland fields, 23.5 percent of the total develop-
ment area, was turned into drought-free paddy fields through

the implementation of the project. In the Kahung district,

84.9 of upland fields, 4C.3 percent of the total development
area, was turned into drought-free paddy fields. In the Jipyong
district, 104.9 ha of paddy fields prone to drought has been
turned into fully irrigated paddy fields.

In the casc of Insan district, a total of 100.0 ha of
partially irrigated paddy field was upgraded to fully irrigated
paddy. In the Hanke district, L46.1 ha of dry land 131.9 ha of
drought-prone paddy were converted into drought-free paddy-field.
In the Kwangchon district, 245.0 ha of drought-prone paddy, or
95.0% of the total development area was turned into fully irri-
gated paddy.

As for the AID-financed project, 25.0 ha of the total
development area covering 256.7 ha in the Jongan district was

upland fields before the implementation of the project, and
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11.7 ha was land for miscellaneous crops. In the Songwol and
Jungbuk district, the cxisting drought-prone land has been
turned into drought-free land.

Ls has been explained, the three AID-financed project
district are different from the IBRD-financed project districts,
in that the AID-financed project for irrigation and drainage
was carried out in parallel with a land consolidation projects

financed by the local governments.,
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(Table 3-5) Changes in Land Utilization with Project by District

Unit: ha
Taean Kahong Jipyong Jongan Songwol Jungbuk Insan Hanke Kwangchon

Land With- With With- With With- With With- With With- With With- With With- With With~ With With- With
‘Classifi- out pre= out pro- out pro- out pro- out pro- out pro- out pro- out pro- out pro-

cation pro- Jject pro- ject pro- ject pro- ject pro- Jject pro- ject pro- Ject pro- Ject pro- Ject

Jech Ject Ject Ject Ject Ject Ject Ject - Ject

iiggy 329.5 430.5 126.0 210.9 104.9 104.9 220.0 256.7 70,0 70.0 189.0 189.0 100.1 100.1 131.9 202.5 233.4 258.0
Upland 101.0 84.9 25,0 6.1 23,0
Forest
land
Others 11.7 2445 1.6
Total 430,5 430.5 210.9 210.9 104.9 104.9 256,7 256.7 70.0 70.0 189.0 189.0 100.1 100.1

202.5 202,5 258.0 258.0

Sources JActual Suirvey Data
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2) Increase in yield

Table 3-6 shows the rice and barley yields per hectare
for the first two years immediately with and without the pro-
jects.,

In Taean district, the yield of conventional rice per
hectare rose from 3,390 kg in 1976 (without project) to 3,870 kg
in 1976 (with project), or 14.2 percent increase, and Tongil
rice yleld increascd 12.7 percent. In Kahung district, conveﬂ«
tional rice yield marked 16,1 percent and Tongil 14.9 percent.
In Jipyong district, con%entional rice yield rose by 9.3 percent
and Tongil rice yield by 10,1 per cent.

In the case of barley, the yield per ha in 1977 declined
35-42 percent from thoge in 1976 irrespective of the newly esta-
blished irrigation system. This drastic deline in yield of
barley crop is mainly due to the severe coldness that swept
the whole nation in January and February of 1977.

ALs for the iID-funded projects, rice yield per hectare
in Jongan district rose from 3,430 kg to 3,940 kg with the
implementation of projects, apvroximotely 14.9 percent increase.
Tongil rice yield also increascd by 15.2 percent, and barley

output rose by 6.2 percent. In the Songwol and Jungbuk
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districts, the yield increase for conventional rice varieties
and Tongil rice ranged from 15 to 17 percent, not mﬁch different
from those in the Jongan district. The Songwol district, howe-
ver, slightly led other districts in the output of naked barley,
recording a 10.6-percent increase., When compared with nation-
wide average yield during the same period, the AID-financed
project districts, as shown in Tablé, generally stand high in
yield increase rates.

Although weather conditions may account for such
differences among different districts, but it is evident that
the effect of irrigstion is prominent where irrigation projects
have been implemented.

What should be noted in connection with the irrigation
system is the fact that the new irrigation system does not gene-
rate an immediate effect of improving soil quality. The effect

of the irrigation and drainage systems comes after the lapse of

-

considerable time. Regarding this matter, we will discuss later

in connection with the computation of IRR.
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(Table 3-6) Rice and Barley Yiclds Without and With Project
in IBRD Loan Project District (Polished)

(Unit: Kg/ha)

National
Average

Classification Tacan Kahung Jipyong

Conventional Rice
Without projecté/ 3, 390 3,050 3, 360 3,960

Lith project 3,870 3,540 3,690 Ly 230

Rate of increase(%) 14.2 16.1 9.8 6.8
Tongil Rice

Without projectg/ 4,250 3,950 4,150 4,790

With project 1,790 4,540 4,570 5,530

Rate of increase(%) 12.7 14.9 10.1 15.4

Common Barley
Without projectg/ 1,960 2,050 2,250 2, 270
With project 1,270 1,180 1,400 1,460
Rate of increase (=)35.2  (=)42.4 (-)37.8 (-)35.7

a/ Those without project are 1976 yields and those with project
are 1977 yields.



(Table 3-7) Rice and Barley Yields Without and With Project
in AID Loan Project Districts (Polished)

(Unit: Kg/ha)

National

Classification Jongan  Songwol  Jungbuk Average

Cnr.ventional Rice
a/

Without project 3,430 3, 380 3,010 3,830

With project 3,940 3,890 3, 470 3,960

Rate of increase(%) 14.9 15.1 15.3 3.3
Tongil Rice

Without project® 4,210 3,660 4,210 5,090

With prcicct 4, 850 L, 220 L, 840 4,790

Rate of increase(?)  15.2 16.9 15.9 (=348
Common Barley

Without pro,jectg—i/ 1,940 - - 2,160

With project 2,060 - - 2,170

Rate of increase(%) 6.2 - - s.1
Naked Barley

Without projecté/ ~ 1,880 2,290 2, 580

With project - 2,080 2,430 2, 540

Rate of increase(%) - 10,6 6.1 Z.3

a/ Those without project are 1975 yields and those with project
are 1976 yields for Jongan and Jungbuk districts and national
average. Those without project are 1974 yields and those
with project are 1975 yields for Songwol district.

Sources sActual Survey Data.
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3) Changes in cropping pattern and land utiligzation

The expansion of the irrigation and drainage systems
has caused a change in cropping pattern in all distriéts sur-
veyed, and an increase in double cropping on waddy fields.

s for the change in cropping pattern, therc was no
measurable change in paddy field cultivation belore and after
the lmplementation of the project, with the second crops mostly
confined to barley and noked barley. Upland field cultivation,
howgver, shows some change in each district. Before the imple~
mentation of the projects, the cultivation of barley and wheat
came first, and then the cultivation of soybeans, swect pota;
toes, segame, cabbage nd twmnips followed. These crops, howe-~
vey,lqlmost vanished following the convension of uplaiad into
paddy ficld. Barlcy and naked barley have become the mainstay
for cultivation after ricec harvest.

Regarding the change in the utilization of Iand, the
Taean digtrict, which had no two-crop farming before the imple-
mentatignAof the project, witnessed a 10.0-percent rise in the
use rate of paddy filelds after the implementafion. in the
Taegn district, the double cropping ratio in upland fields was

167.3 percent, but after the implementation of the projeci
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barley became the only second crop after rice in paddy fields.
This resulted in the overall decline in double cropping ratio
from 115.8 percent to 110,0 percent. In the Kahung district,
the situation was not much different, with the overall ratio
of double cropping falling from 122.9 to 110,0 percent. In
the Jipyong district, two crops were totally unavailable on
the same land before the implementation of the project, but
the use rate rose to 120.0 percent after the implementation.
In the Insan district, no double cropping is observed. In the
Hanke district, the land utilization rate rose from 143.1
percent to 160.0 percent after the project is implemented.
in the Kwangchon district, utilization rate did not change
after the project implementation, remaining about 110 percent.

In the AID-financed project districts, the use rate
of arable land edged up only slightly. In the Jongan district,
it increased from 128.3 to 134.1 percent, and in the Songwol
it rose from 157.7 to 160 percent. In the Jungbuk district,
the crop cultivation rate after rice harvest increased from
141,1 to 157.1 percent.

In general, the two-cropping rote in paddy fields has

increased in all regions, mainly because the expansion of
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irrigation and drainage systems resulted in expansion of the
acreage planted to the high-yielding Tongil rice variety, and
moved the rice transplanting period about 10 days foreward,
thus bringing about an early harvest, and removing the over-
lapping of labor input during the period of barley planting,
Regarding the change in the planting composition of
conventional rice and Tongil rice varieties, the cultivation
ratio for Tongil rice has been measurably on the rise, as shown
in Table 3-10, The expansion of the cultivation area for highe
yield rice varities represents the most spectacular effect of

agricultural water development,



(Table 3-8)

e et o

Cropplng pwttorn

1lst crop.

2nd crop.

Cropping Pattern Without and with Project

" Ta

ean | Kahung

___project:

Without

Area  Ratio

With  Without With
prOJect
Aroa RDth hrea Ratlo Erea RJth

progect

progect

Conventional Rice

Conventional Rice

Common Barley

Paddy Conventional Rice Naked Barley
Tongil Rice -
Tongil Rice Common Barley
Tongil Rice Naked Barley
Total
Com&&ﬁ éarley S&y%egg; o
Common Barley Sweet Potatoes
Cemmon Barley Sesame
Common Barley Chinesc Cabbage
Naked Barley Soybean
Upland Naked Barley Sweet Patatoes
Naked Barley Red- Pepper
Naked Barley Sesame
White Potatoes Radish
Red Pepper -
Sesame -
Leaf Tobaco -
Total o
Scurce: aActual survey data.

223.0 69.8

99.5 230.2

329 5 100 O ABO 5 100.0 126.0 100.0 210 9 lOO 0 th 9 100,0 104, 9 lOO 0

29.2 28.9

30.0 29.7

8.8 8.6
24,0 23.8
9.0 8.9

101.0 100. O

107.6 25.0 80.9 64.2 63.3 30,0
21,1 10,0

279.8 65.0 45.1 35.8 126.5 60,0

43.1 10,0

0.4 35.8

5.3 6.3

7.2 6.1
L2 5.0
35.3  hl.6
3.6 Ll
84.9 100.0

75.5 72.0

progact

Area Ratio

Without  With
project project -

‘Area Ratlo nrea Ratio

29.4 28.0 110.5 10.0

73.4 70,0
21.0 20.0

87.6 87.6 L45.0 45,0

12.4 12,4 55.0 55.0

100,0 100,0 100, 100.0

lh.
2.8
1.3




(Table 3-3) Con't

Hanke Kwangchgﬂ Jongan Songwol Jungbuk
Without With « Without With Without Viith Without With Without With
project project project project project project prOJQCF project project project

Area Ratio Area Ratic Area Ratic A4Area Ratio Area Ratio Area Ratio Area Ratio Area Ratio Area Ratio Area Ratio

2.5 1.9 0 0 52,4 20.3 30.0 11.6 132.7 0.3 9.5 3.7 260 37.2 9.2 13.2  64.3 34,0 24,0 12.7
2.8 2.1 Lol 1.7 0 ¢  34L.3 15.6 27.0 10.5 )
, 30.7 L3.9 9.2 13.2 42.1 22.3 24,2 12,8
72.5 55,0 80.8 40.0 181.1 70.2 200.0 77.5 35.9 16.3 159.6 62.2 3.6 5.1 18,1 25.8 47.1 24.9 57.1 30.2
54,0 41.0 121.2 60.0 20.1 7.8 28.0 10.9 17.1 7.8 60,6 23.6
) 9.7 13.8 33.5 47.8 35.5 18.8 83.7 Lk4.3
131.8 100.0 202.2 100.0 258.0 100.0 258.0 100.0 220.0 100.0 256.7 100.0  70.0 100.0  70.0 100.0 189.0 10C.2 189.0 100.0
23.5 51.1 : 56,6

10,0 21.7 11.4
2,5 5.4 5.0
5.5 12.0
2.2 8.8
3.5 7.6 L.5 18.2
1.0 2.2
46.0 100.0 ' 25,0 100,0
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4) Labor saving and increase in labor productivity

The devéiopment of farming techniques and the push for
farm mechanization reduce the per unit labor input required in
every stage of agricultural production.

In rice cultivation, in particular, the expansion of
irrigation and drainage system helps ensure the rational water,
management, thus reducing the labor input and the composition
cf the labor input by type of work.

Table 3~11 shows the change in the number of days of
labor input per hectare by type of work in rice and barley
cultivation due te the implementation of projects in the three
IBRD-financed project districts where the irrigation facilities
came into operation for 1977 crop. The table shows that the
work days dropped in both rice and barley cultivation after the
irrigation improvements.

The composition of labor input by type of work varies
slightly according to district. In general, however, while
there was no measuratle change in the frequency of labor input
for such work as tilling, land preparation and development of
seed beds for both rice and barley cultivation due to the

implementation of the project, the number of days of labor
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input for irrigation and drainage works dropped, and the number
of days of labor put into harvesting, transportation, threshing
and pest control increased after the implementation of the pro-
jects.

The reduction of the number of days of labor required
for irrigation and drainage works in rice cultivation may be
related to good weather conditions and the sufficient rainfall,
but may well be regarded as the natural consequence of the easy
control of water resulting from the expansion of the irrigation
and drainage systems. The fact that the number of days of -labor
required for harvesting and threshing increased after the im~
plementation of the project is chiefly due to the increase in
output. In the case of the rice and barley cultivation, the
number of days of labor put into weeding has been on the decline,
a phenomenon which is related to the wide use of herbicides.

In rice cultivation, the increase in unit output and
the reduction of labor input after the implementation of the
project led to an increase in labor productivity.

Table 3-12 shows the level of labor productivity as
expressed in terms of output per day of labor input before and

after the implementation of project in the three AID-financed
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project regions. The table indicates that labor productivity
has risen measurably following the implementation of the project.

In the Taean disstrict, lébor productivity rose by 43.7
percent as compared with that before the implementation of the
project. The Kahung district saw an increase of 39.6 percent,
and the Jipyong district 26.3 percent.

When labor productivity is compared with the national
average based on the cost of prodﬁction data for major farm
products, the level of output per unit of labor input is much
lower, but the rate of increases are much higher than that of
the national average labor productivity increase rate of 11,2

percent.
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(Table 3-11) Labor input by type of work per ha

— s

~.

(Units man/day)

Ny Diﬁfgigt.“’_ Taecan Kahung Jipyong Avé;age
\ » —-:-—--——- T - . T T T T . . . o -
~.Crop., B&EE_«_k, Rice . Rice _ Rice
o Ordi- Tong- Barley Ordi- Tong- Barley Ordi- Tong- Barley Ordi- Tong- Barley

Type nary il nary il nary il - nary il
of work rice rice rice rice riee rice rice rice
Without the
project (&) (1976)
Plowing 6.0 6.0 5.7 6.6 6.9 5.7 5.8 5.9 5.4 6.2 6.3 5.6
Seed bed prepara-~ 6.6 ll‘.2/ 7.6 12,7 ... 65 10.9 6.9 11.6.
tion & seeding
Trapsplanting °  17.3 - 20,1 149  19.8 229 150 169 19.6 1hk0 180 20.9  1lh.6
Irrigation 26,4 30.2 30.1 344 25.8  29.5 27.4 314
Weeding 8.6 8.5 32,4 9.8 9.8 32 8.4 8.4 30.3 8,9 8.9 31.7
Pest Control 8.1 7.2 0.5 9.3 &2 0.5 .0 7.1 0.k 8.5 7.5 0.5
Harvesting & 35.5 34,5 348 40.5  39.4 349 37 337 325 369 359 3kl
Transportation . . . -
Others 13.1 9.5 24,2 15,0 10,9  24.3 12.8 9.3 22.7 13.6 9.9  23.7

Total 121.6 127.2 112.5 138.9 145.2 112.8 118.9 124.4 105.3  126.4 132.2 110.,2
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(Table 3-11) Con't

d

§§§§tjs\\ﬂi§§IiEP Taean Kahung Jipyong Average
\\\\Qropa_,_ Rice Rice -7 Rice Rice o
3 @onven~ Tong- Barley Conven~ Tong- Barley Conven- Tong- Barley Conven- Tong- Barley
Type tional il * tional il tional il tional il
of work rice rice rice rice rice rice rice rice
With the §roject
(B) (1977
Plowing 5.2 5.7 5.1 6.3 6.8 5.k 5.7 5.6 5.0 5.7 6.0 5.2
Seed bed prepara- 6.0 10,4 7.3 12,4 6.6 10,4 6.6 11.1
tion & seeding ’
Transplanting 16.7 18.6 14,1 19.1 20,6 14.8 17.2 18.5 13,6 17.7 19.2 142
Irrigation 12.1 12.2 13.5 16,1 12.1 12.2 - 12,6 13,5
Weeding 7.6 7.5 28.1 9.2 9.2  29.7 8.3 7.2 27.2 8.4 8.0 28,3
Pest control 8.1 7.9 0.9 9.7 9.2 -1.0 89 8,2 0.9 8.9 8.4, 0.9
Harvesting & 37-é 42,4 37.6 L5.9 50,6 '39.6 Ll.4 42,1 36.4 L1.7 45.0 37.9
transportation
Others 9.7 6.8 19.0  11.8 8,1 2.1 10.5 6.8 18.4  10.7 7.2 19.2
122.8 133.0 110.6 110.7 111.0 101.,5 112.2 118,5 105,6

Total

103.2  111.5 104.8
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(Table 3-11) Con't.

\Flffff»\-Di§tyict Taean Kahung

Jipyong

Average

\‘QQQE' Rice Rice Rice Rice

Conven- Tong~" Barley Conven- Tong- Barley Conven- Tong- Barley Conven-lﬂﬁgng— Barley

Type \\\\\\ tional il tional il tional il tional il

of work rice rice rice rice rice rice rice rice

(B-4) - N

Plowing -0.8 0.3 -0.6 -0.5 ~0.1 -0.3 -0.1 -0,3 ~0.4 ~0.5 -0,2 -0.4

Seed bed prepa— -0.6 . -0.8 - -0.3 ~0.43 - 0.1 -0.5 - ~0.3 ~0.5 -

ration & seeding )

Transplanting -0.6 -1.5 -0.8 ~0.,7 ~-2.3  -=0,2 ~0.3 -1.1  -0.4 -0.3 -1.6 -=0.3

Trrigation -14.3 ~-18,0 - -16.6 -18.3 - —}3.7 ~17.3 - ~14.9 ~-17.9 -

Weeding -1.0 -1.0 -4.3 -0.6 ~0.6  -2.7 -0.1 -1.2 =3.1 ~-0.6 0.9  -3.4

‘Pest control 0.0 C.7 Ouh 0.4 1.0 0.5 0.9 1.1 0.5 0.4 0,9 0.5

Harvesting & 2.3 7.9 2.8 5.4 11.2 4.7 6.7 8.4 3.9 L6 9.2 3.8

transportation

Others 4) “3.4 =2.7 ~5.2  -3.2 -2.8  -4.2 -2.3 -2.5 -4.3  =3.0 -2.7  =4.6
Total -18.4  -15.7 -7.7 -16.1  -12.2  -2,2 -8.,2  ~13.,4 =3.8 -lh.2 =137 4.6

Sourcet Actual Survey Data
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(Table 3-12) Increase in labor productivity with project in the
3 IBRD loan project districts a/

National

Classification Tacan  Kohung  Jipyong
average
Without project (1976)
Yield per ha(kg)(4) 3,660 3,370 2,930 4,872
Labor input per ha 12.48  140.5 122,7 103.7
(days) (B)
Output per man-day(kg) 29.3 24,0 32.0 47.0
(4/B)
With project (1977)
Yield per ha(ke)(A) Ly 570 4,120 L, 4,80 5, 360
Labor input per ha 108.7 122.9 110.9 101.5
(days) (B
Out§ut per man-day L2.1 33.5 4oL 52,8
(kg) (A/B)
Rate of increase L3.7 39.6 26.3 11.2

a/ Average yields weighted by planted acrease of conventional
rice and Tongil rice.

Source: Actual survey data for project districts, and cost

of production survey for major agricultural products
for national average.
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5) Increase in net return per unit acreage

Table 3-13 shows an increase in net return per hectare
from the cultivation of conventional rice and high-yield Tongil
rice due to the implementation of the irrigation projects in
tae three IBRD-financed project districts.

In all districts, the cost of production per ha tend
to rise after the project implementntion, hut the increases in
gross return due to the rise in ths yields per ha are greater
than the rise in cost of production, resulting in greater net
return.

In the Taean district the net return per hectare “rom
the cultivation of crops rose by 41.1 percent from ¥W549,000 to
#775,000., In the Kahung distfict, the amount rose by 29.7 per—
cent from W,468,000 to W65L,000, and in the Jipyong diztrict, it
increassd by 14.8 percent from W715,000 to #W821,000.

The increase in profits is attributed to the fact that
the expansion of irrigation and drainage systems provided a
shift in cultivation from relatively unprofitable upland crops
to comparatively profitable paddy rice, and that the secure
sitply of agricultural water expanded the acreage of high-yield

Tongil rice cultivetion.
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(Table 3-13) .Ldditional net return per ha due to project
(Unit: 1,000 Won)

Crops. Classification Taean Kohung Jipyong
Ordinary Without project (i)
rice (1976)
Gross revenue 1,025 910 1,028
Production cost 345 384 337
Net return 680 526 691
With project (B)
(1977)
Cross revenue 1,169 1,056 1,129
Production cost 332 377 341
Net return &37 679 788
Net inereascment 157 153 97
B- A
(B/4) x 100 (%) 123.1 129.1 114.0
Teng I1  Without project (4). '
rice (1976)
Gross revenve 1,115 1,029 1,096
Production cost 380 L2l 372
Net roturn 735 605 724
With project (B)
(1977) ,
Gross revenue 1,257 1,183 1,207
Production cost 373 419 368
Net return 88L 76k 839

~ s o



(Table 3-13) Con't

Jipyong

Crops., Classification Taean Kahung
Net increasement
B-4 149 159 115
(B-4) x 100 (%) 120.3 115.9
A1l Without project (A)
CToEs. (1976)
Gross revenue 912 893 1,077
Production cost 363 425 362
Net return 549 L68 715
With project
(1977)
Gross revenue 1,128 1,045 1,158
Production cost 353 391 337
Net return 775 654 821
Net inpreasement
B-A 226 186 106
(B-4) x 100 (% 141,1 139.7 114.8
Sources Computed from the Actual Survey Data
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3. Analysis of Investment Efficiency

1) Indicators of investment efficiency

Three indicators of investment cfficiency are generally
used as yardstick to measure the relative advantage of invest-
ment: they are (1) benefit-cost ratio, (2) net present worth,
and (3) the internal rate of return. Bach of these indicators
haé merits and demerits depending on the purpose of its appli-~

cation and the nature of the investment to which it is applied.

(1) Benefit-cost ratio (B/C ratio)

The benefit-cost ratio of an investment project is
the ratio which is obtained when the total present worth of the
benefit to be generated by the project is divided by the total
present worth of the cost of the project. The higher the ratio
is, the more favorable the effect of the ‘investment will be and,
therefore, the higher the priority of the investment. To com-

-

pute the benefit-cost ratio of an investment project, the

following formula is used:

* b b b ba
B v =+t o P et
C ;=0 (1+1r)¢ (1+7) (1+r)2 (1 +r)®
”., Ci Cl CZ Ca
L Ce+ + O L A,
i=p (1+r)i ° (1+r) (1+r)? (1+r)"
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Where; B = Sum of the present value of benefit stream
due to project.

= Sum of the present value of cost stream due
t0 project

bi = Benefit {(revenue) in the ith year

¢l = Cost in the ith year

r = Opportunity cost of capital or discount rate

n = Length of project life

In applying a benefit-cost ratio as a measuring
rod of the effect of an investment project, however, two things
have to be considered. One is the problem involved 1n setting
an appropriate rate of discount, and the other is the problem
concerning the validity of the benefit-cost ratic per se in
practical terms.

Factors that affeet the social rate of discount
include the social opportunity cost of capital, the rate of
interest in the capital market, and the social rate of time pre-
ference. Theoretically, in an economy where a perfectly com-
petitive capital market exists in the public and private sector,
the social opportunitj cost and the social rate of tirr}e/prefer-
ence would be equal to the market rate of interest. Therefore,

the current market rate of interest could well be applied as
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the adequate rate of discount.

But, in reality, such a perfectly competitive
capital market does not exist, nor is it likely to come into
existence, Furthermore, the rate of interest on the loans of
financial institutions, which is directly controlled by the
government or through the central bank's rediscount policy,
tends to differ considerably from the private rate of interest
(the rate of interest in the private money market). This
difference causes the difficuliy of determining the appropriate
social rate of discount.

{Since the benefit-cost ratio of an investment pro-
Ject is computed on the basis of the present worth’of the cost
and benefit of that project, the sooner an investment project
yields returns, the more advantageous the project is considered
to be, Conversely, an investment project that produces return
slowly over time is regarded as being of less significance,
even’if it is an absolutely essential project to the long-term

interest of the nation.

(2) The Net present worth

Net present worth is the most straightforward

indicator of investment efficiency. It is the net value
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obtained by subtracting the present worth of outlays on an
investment project from that of the benefits of the project.
If the sum thus calculated is positive, the project is consi-
dered worthy of implementation at the social opportunity cost
of the social rate of discount applied in the calculation. If
it turns out to be negative, then the project is regarded as
unworthy of investment.

This indicator has an advantage in that the calcula-
tion is simple. However, in using this indicator, there arises
the problem of how to determine the appropriate social rate of
discount to be applied, as is the case with the cost-benefit

ratio. The net present worth (NPW) is calculated as shown

below:
on-no - Fitty, - B
NPW=B-C= & 147 B (1¥r)
bx bz ba
={b°+(1+r) * (1+r)2+— ...... +(1+r)'}
{C + Cr Ce G ceeeee 4 _....C_:___
R (1+r)+(1+r)2 (1+r )= !
_ _ (b= &) (b~0C) (- )
(o C°)+(1+r) (1+r)2+ +_———_—(1+r)'

Lacking a basis for comparison, the net present

orth indicator has a drawback--it may cause confusion in setting
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investment priority between two or more optiomal projects. For
example, it may happen that an investment project which has a
relatively high rate of return but is small in scale is taken

as being less favorable than a project which has a lower rate

of return but is larger in scale and, therefore, shows a greater
absolute ﬁet present worth. Hence the likelihood that the
bigger the scale of a project is, the higher investment priority
it may claim, When an investment project has an internal rate
of return (to be explained later) which is equal to that of
another project, the one that yields a greater net present worth
would contribute more to the economy of the nation and would

therefore be considered more favorable.

(3) The internal rate of return
The internal rate of return is the rate of discount
which makes the total present worth of the benefits equal to
the total present worth of the costs, or makes the ratio between
the 'two values unity. Alternately, it represents the earning
power of capital which produces returns while the pri??ipal can
be recollected over the lifetime of project concernedj\EWhen

the earning power of capital of a project is higher than the

society's average opportunity cost, investment in the project
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is rated as worthwhile. The calculation generally used to

obtain the internal rate of retﬁ.rn is as follows:

br b bs be

B=& ivny = "o Yyt Y (iewy
L C: C: Ca Ca

= e, = O e e L ses e e

C=2Z (14R) Tn T et * (18"

Where R, the rate of discount which makes B/C = 1
or B =6, is the internal rate of return.

\The internal rate of return may be expressed in two
ways depending on the point of view taken in analyzing i.t. One
is the economic internal rate of return, which takes into
account the national economy as a whole. The other 1s the
financial internal rate of return, which takes into considera-
tion the standpoint of the investor (the farmland improvement
association in this study) or of farmers. Thus, the difference
between the two types of internal rate of return is that which
arises between economic and financial analysis of the rate,
The economic internal rate of return will be examined in this

chapter. The financial internal rate of return will be dealt

with later.



The use of the internal rate of return as the basis
of measuring the effect of an investment project has been criti-
cized in sevgral ways., Two typical cases of such criticism are
noted hers,

The nth degree equation in variable R, the internal
rate of return, may produce n nunber of solutions ineluding nega-
tive or imaginary roots. This raises the question as to which
of the multiple solutions represents the true internal rate of
return. However, the possibility of multiple solutions is but
an algebraic problem, which arises only when the value gained
by subtracting the total present worth of costs from that of
benefits is negative due to relatively large outlays: such as
those required for replacement of facilities made during the
length of project life.  Such a problem seldom occurs in actual
investment projects in the agricultural sector and may therefore
be considered of little concern.

The internal rate of return (is a) function of the
size of the cost of investment, the year of investment, the
year in which the investment begins to yield retﬁrns, and the
durability of the investment project:/ Therefore, in comparing
two or more investment options, the one which has a shorter

period of durability tends to appear capable of producing more

- 112 -



return. An investment project which has a long gestation
period or requires a relatively lengthy period of time before
it begins to yield benefits is likely to be regarded as less
favorable than a project which produces benefits in the early
stage of implementation. Moreover, in an investment project
the same outlay would seem to generate a higher internal rate
of return when invested later in the period of economic durabi-
1lity of the project than invested earlier, Critics assert that
public investments--such as the development of water resources
for agriculture--are highly long-term national projects and
should be undertaken with a view to improving the w;lfare of
not only the present generation but also that of the future
generation. Therefore, it would be myopic to judge public
investments merely on the basis of the internal rate of return
from the standpoint of the present generation.

In spite of its apparent shortcomings in certain
contexts, the internal rate of return, which does not require
prior setting of the social rate of discount, is in fact widely
accepted as éne of the most useful criteria for investment
determination ever developed. For this reasoﬂ; the internal
rate of return is used as the chief indicator of investment
efficiency in this analysis.
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2) Valuation of benefits and costs

Prerequisite to the economic analysis of an investment
project is the evaluation of the cost and benefit to be
generated by the project in money terms. However, depending
on the nature of investment projects, certain aspects of costs
and benefits cannot easily be quantified in market prices.

For example, tourism, recreational opportunities and other
assoclated effects that may be created by the development of
water resources cannot be adequately measured in terms of
market prices,

In the case of the small and medium-scale irrigation
projects which are the subjects of this analysis, however, the
possible additional effects such as tourism and scenic and
recreational benefits would be marginal. Even if such concomi-
tant effects prove to ve of some significance in some areas,
it would be difficult to quantify them in terms of market
prices, In this analysis, therefore, such unquantifiable
effects of the projects are excluded and only whose cost and
benefit items which can be calculated in terms of money are

dealt with.,
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(1) Problems concerning the application of current
prices

Most of the quantifiable costs and benefits may

develop market prices through commercial transactions, Even so,
there have always been .controversies over whether current market
prices correspond to the true social values in measuring the
effects of public investments. According to éstablished economic
theory, current market prices cannot be apélied as a yardstick
of true social values, under the following three conditions:

— When the market is functioning imperfectly because
of monopolistic, oligopolistic and other factors that render
competition in the market imperfect;

~— When there is a continuous rise in prices; that
is, when inflation-is chronic: and

-~ When project implementation drastically ipcreases
the supply of certain products or causes a major change in the
demand for certain inputs, and thus affects the structure of
market prices (relative prices).

The problem of rising prices should not pose a seri-
ous predicament since it is possible to compute real-term prices
by deflating nominal prices by the appropriate price index.

The only question that matters then, is how to select the
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appropriate price index, For consistency, this analysis used -
1976 constant prices throughout the project lifetimgs'by deflat-
ing all the costs and benefits by the 1976 wholesale price
index (WPI).

The problem with regard to the effect of changes in
the supply of and demand for certain proc}ucps on thc-gir relative
prices may well be ignored in this énalys:;is, since such effects
would be negligible in the case of the implementat;‘.on of the
small and medium-scale irrigation projects ungler stucw.’ How-
ever, the possible changes in the terms of trade for agricul-
tural products will be dealt with later in the separate section
on sensitivity analysis.

As to the problem of distortions of the market
price structure caused by imperfections in the operation of the
competitive market, it is generally agreed that the disparity
between market prices and true social values occurs due to the
f8llowing three reasons:

a. Prices of goods and services, instead of being
formed by free competition in the market, are influenced by
the administered pricing of a handful of nionopolistic and
oligopolistic firms or the government's pro@eg@:‘:opist policies
(especially for agricultural products) or by the pri%e control
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measures.

b. Due to imperfections of the factor market, especi-~
ally of the labor market, some labor may be idle in a certain
sector.

c. Because of environmental pollution and other
external diseconomies, private marginal costs differ from
social marginal costs.

Many scholars often advocate the use of shadow

pzzggg,(also called accounting prices) in order to minimize
the disparity between deserved market prices in a real economy
and true social values. However, it is not easy to compute
shadow prices. Therefore, the use of intermational prices,
instead of shadow prices, is widely advocatcd. The chief
reason is that international prices, in spite of imperfections
such as those caused by export support policies, protectionist
tariffs, import restrictions, and dumping, are relatively
closer to perfectly competitive prices than domestic market
prices, and therefore can serve as "the second best prices" to
shadow prices.

The question then is whether domestic market prices
are entirely ineffective as a basis for analysis of economic

efficiency.
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In Korea, as elsewhere, the government purchases
staple foodgrains from farmers and sells them to consumers at
fixed prices under its grain price policy. This policy has
largely influenced the formation of the domestic market prices
of agricultural products; so much so in fact that it often
seems as though price levels for agricultural productg are
destermined unilaterally and arbitrarily by the government.
However, in the course of setting its purchase and release
crices of staple foodgrains, the government substantially takes
into account the existing market prices, whether on the basis
of the proauction cost or on a parity basis., Moreover, self-
sufficiency in staple foodgrains under the country's resource
structure has long been pursued as one of the Korea's primary
policy goals. Therefore, it may be that the goverrment purchase
and release prices of staple foodgrains squarely represent the
social values which Korea's national economy places on these
products.

In view of the severe fluctuations of internmational
prices that followed the international resource crisis in 1973,
it is obvious that there is little or no difference between
domestic prices and international pricés in that they are both

formed through imperfect competition. In this analysis,
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therefore, investment efficiency is computed in two ways--one
based on the evaluation of benefits and costs in terms of
international prices and the other based on the evaluation in
terms of domestic prices (taking the government financial
support into consideration).

The wage problem that arises in the case of a steep
decrease in employment opportunities will be dealt with later
in a separate sector. However, the problem of possible price
distortions caused by external diseconomies will not be taken

up in this analysis.

(2) Effective rate of foreign exchange

Due to the existence of varicus export subsidies
and import taxes, the current official exchanée rate (WL8L=US$1)
understates the value of the foreign exchange used in valuing
the internationally traded commodities. A study made by the
Korea Development Institute estimates the effective exchange
rate (the one that would prevail in the absence of trade
barriers) as W560=US$1, approximately 15 percent higher than
the official rate accordingly, this rate was used wherever the

international prices were applied in this study.
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(Table 3-1&) Estimation of Effective Exchange Rate, 1970-76.

et ety e =

Classification

Unit: Won

70 L 172 Vi3 'Th 175 176

Nominal Official Rate 311.1 350.8 394.0 398.3 406.0 L54.0 484.0

Subsidy Per $ Export
Interest Subsidy

Direct Tax Examp-
tion

Indirect Tax 1t
Custom Duties "

Discount on
Electricity

Sub~-total

Nominal Effective
Rate

Source:

13.6 16,0 10.1 5.8 5.9 9,0 8.7

3.6 51 2.0 1.4 - ~ -

28.5 34,1 27.2 21.3 22.8 133.3 33.6

L2.6 50,9 68,5 65.4L 55.8 33.8 33.4

0.1 0.1 0.1 - - 0.1 0.1

88.4 106.2 107.9 93.9 84.5 76.2 175.8

3?9-5 457.0 501.9-492.2 490.5 560.2 5591§~

Korea Development Institute

- 121 -



(3) Product prices

In the case of applying domestic prices for rice and
barley, 1976 farmm gate prices were used after taking into con-
sideration the price subsidy (deficit in the Grain Management
Fund) due to two price system for rice and barley. For Tongil
rice, 90% of the price of the conventional rice was applied
because of its luwer quality. For other agricultural products,
the annual average farm gate prices in 1976, weighted at the

monthly transaction volumes, were applied.

(Table 3-15) 1976 Domestic perices of famm products
(Adjusted to price subsidies)

Units Won/Kg

Commodity Price Remarks

Rice 276.639/ Adjusted to price subsidies
Common Barley 122.959/ n

Naked Barley 115, 28t/ "

Soybean 237.79 . Farm gate price

Roddish 36.53 "

Chinese Cabbage 38,13 "

Sweet Potato 62.13 "

White Potato 69.33 "

Red Pepper 1,116.67
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(Table 3-15) con't

Commodity Price Remarks
Tobacco 590.00 / Farm gate price
Sesame 968,06 "

Green Onion 80.27 "

a/ Computation basis for rice price

1975 rice production 4,669,000 M/T

Gov't §GMSA) deficit due to orice 19.7 billion won
subsidy

Price subsidy per kg W, .22

1976 farm gate price per kg #280.85

280.85 - 4.22 = ¥276.63

g/ Computation bacis for prices of common barley and naked
barley: :

1976 total barley production 1,759,000 M/T
Gov't (GiSA) deficit due to 280 billion won
price subsidy

Price subsidy per kg ®15,91
1976 farm gate price per kg
Common barley W138.86
Naked barley ¥121.19
138.86 -~ 15.91 = 122,95
131.19 - 15,91 = W115.28

jource : NACF, Agricultural Statistics Yearbook, MAF 1975-
1976.
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The international prices were applied only in the
case of rice, barley and soybean., In the case of rice, the
applied price was the 1976 U.S. export price of Californian
Pearl, quality of which is similar to the Korean rice, plus
the ocean freight and stevedoring costs. The price was $427
per metric ton. As compared with the price for Thai rice (5%
broken) of $271 per metric ton, the price is 57.6 percent higher
In the case of barley, the price of $138.13 per metric ton in
1976 plus ocean freight and stevedoring costs was applied.

(Table 3-16) 1976 international market prices of rice, barley
and soybean per M/T.

Classification Rice Barley Soybean
FOB price (%) 410,00 121.13 224,75 B
Ocean freight ($) 15,00 15.00 15.00
Stevedoring ($) 2.00 2.00 2.00
Total 427.00 138.13 2L1.75
Coverted to Won (Won) 239,1209/ 77,352 135,380
Per Kg 239.12 77.35 135.38
i .

a/ 1976 price of USA Californian Pearl

b/ Applied ¥560 per $.

Source : Food Bureau, Ministry of Agriculture and Fisheries.

.
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(4) 1Input factor prices

Rural wages

In the subsistance type of farming which is highly
dependent on family labor, the valuation of family labor cost
raises quite a few problems. The cost of production factors
used in production refers to the value of that part consumed
in the course of production. In the case of family labor,
theoretically it may be considered to be the value of living
necessities based on the cost of needed for the reproduction
of labor forces. In practice, however, the actual computation

is almost impossible.

One conceivable method is to estimate potential
wages taking into account the employment opportunities in rural
areas in light of the concept of opportunity cost. Since there
still remains seasonal unemployment. In the rural areas of the
nation this method refers to one under which the potential
wages are estimated by applying an annual cost rate,

With the rapid development of industry, the non-
agricultural employment opportunity has been growing. Not
only that, quite a few rural population has migrated into the

urban industrial areas. Bven in the future, the large segment
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of the rural population is anticipated to move to the urban
areas. Accordingly, the attempted evaluation under the concept
of opportunity cost, with the application of the seasonal
unemployment rate, Ean hardly escape its imperfectness at this
moment. .

In this study, therefore, the estimation of rural
wages in consideration of the seasonal unemployment rate was
taken only as a reference. For the computation of actual wages,
the daily average rural wage rate of ¥1,903 in 1976 was applied
for the hired farm labor. For family labor, an amount of 1,308
remaining aftef the deduction of food cost of ¥595, which is no
caéh expenditure, from the wages for employed farm hands;‘was
appl;'.ed 1‘/

During the past several years, the real wages in
rural areas have been rising continuopsly. The real wages are

expected to continue to rise. The real wages {at the 1976

1/ Shadow wages in consideration of the seasonal unemployment
rate are estimated as follows, '

According to the result of farmhousehold economy survey
conducted by the Ministry of Agriculture and Forestry, an
annually average number of work days during the 1973-75
period was 192 days. Assuming that the number of full employed
days in a year is 260 days, the average rural employment rate
is calculated at 75.8 percent., When this rate is applied to
rural wages, the shadow wage is W1,442 daily, which is W134
higher than ¥1,308 applied in this study.
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constant market prices) during the three-year period (1977-79)
after the implementation of the project were projected on the
basis of the past trends for the application in the computation
of the internal rate of return., Table 3-17 shows the results

of the projections.

(Table 3-17) Projection of Rural Wages, l97h—l979§/

Year Index : Family labor g Hired labor
9% 87.3 ‘ 1,142 | 1,661 |
75 i 88.0 : 1,163 | 1,692 |
% | 1000 | 1,308 1,903
77 104.9 3 1,372 1,9%
78 | 109.8 1,436 2,089
79 11L.7 1,500 2,183

a/ Those for 1974-76 based on NACF survey. Those for
1977-79 based on prajection.

Source: NACF, Agricultural Statistics Yearbook, 1974-76.
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Fertilizer Price

When domestic prices were applied for rice and in
the calculation of IRR, the domestic prices for fertilizer were
also applied for fertilizer input. In the event of applying
international prices, the world market prices were also applied
for fertilizer,

It must be noted that up to 1974 the government had
compensated for deficit in its fertilizer account in setting
the fertilizer sales prices to farmers. But the provision of
government subsidy for feftilizer prices has been virtually
suspended since 1975+ Accordingly, it will be reasonablg to apply
the NACF'!'s fertilizer selling prices to farmers without modifica-
tion., For compost, the price of W5 per metric ton was applied
according to the evaluation made by the Agricultural Development
Corporation. -

Table 3-18 shows the domestic prices and world market
prices of fertilizer. The world market prices are calculated on

the basis of IBRD, Price Prospects for Major Primary Commodities,

Report No. 8/4/77, June 1977.
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(Table 3-18) 1976 Fertilizer Prices

Unit: Won per kg of
plant nutrient

Tyve, Domestic Price International Price
N 265,74 137.60

= 9205 184.00 110.80
K;0 70.11 51.30

Source : NACF, Agricultural Statistics Yearbook, 1976,

IBRD, Price Prospects for Major Primary Commodities,
Report No. 814/77, June 1977.

Seed Prices

In the case of conventional rice, Tongil rice
varieties, barley and naked barley, the 1975 government pur-
chase prices for the unhulled Grade-1 products were applied.
For soybean the 1976 government purchase price was applied, for
seed potatoes, raddish, cabbage and red pepper, the priees paid
by farmers in the planting season weré applied. And for sesame,

the price received by farmers was used.
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(Table 3-19)

Seed and Seedling Prices

Crop Unit Price Remarks
Won

Cerdinary Rice Kg 183.89 | 1975 gov't purchase
price

Tongil Rice n 211.48 "

Common Barley n 103.04 R

Naked Barley " 110.97 "

Soybean L 207.81 | 1976 gov't purchase
price

Wwhitepotato Kg | 86.40 | 1976 prices paid by
farmers

Sweetpotato " 77.67 "

-Raddish L 1,515.00 "

Chinese Cabbage L 1,685.00 "

Red Pepper dL 225,00 "

Sesame L 660 .22 "

Source :

1975-76 *
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3) Cost estimate

(1) Investment costs

Investment costs consist of net construction cost,
material cost, land purchase and compensation cost, survey
and design cost, work supervision cost, work management ?ostr
interest on long-term loans, miscellaneous cost, and repairing
and maintenance cost., In the case of AID loan projects, the
cost incurred for paddy rearrangement is additionally required.
Of those investment costs, interest on long-term loans has been
excluded from the computation of IRR; Land Purchasq and CoOm~
pensation cost includes the land purchasing cost for the
inundated land, for opening canals, for construction of a
reservoir and the compensation money paid to resettlers.

Prior to the implementation of this project, farm
crops were cultivated on the whole or part of the land. It
might be reasonable, in principle, to exclude the land purch~
asing cost from the investment cost items, in return for taking
into consideration the return of farm crops prior to the imple-
mentation of the project in the computation of IRR, Theoretie-
ally, however, the land price itself reflects the total amount

of investment return in the future, and is sacrificed by the
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implementation of the project. Accordingly, the land purchasing
cost has been included in the investment cost for the computa-

tion of IRR.
Appendix Table I shows investment costs by project

district at the current market prices.

(2) Operation and maintenance cost

In the case of the AID loan projects, the irrigation
facilities were put into operation in 1976, the first year after
the completion of the project. Accordingly, the data provided
by the competent farmland improvement associations :ooperatives
were used. In the case of the IBRD loan projects, the national
average operation and maintenance cost per hectare projected
by the Agricultural Development Corporation (ADC) was applied
over the service life period of each project since no irrigation

has been made available by 1976,
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(Table 3-20) Operation and maintenance cost per ha by scale
of benefited area.’

Unit: Won/Ha

Scale Reservoir ‘ Pumping Station
Less than 300ha 40,000 55,600
300 - 1,000ha 39,000 54,210
1,000 - 2,000ha 33,000 L;S,_870
More than 2,000ha 24,000 33,360

Source : Agricultural Development Corporation

3) Replacement cost

In the cost estimate, the assumption-was made that
in the reservoir areas there will be no replacement of facili~
ties during the service life period. Even when there is an
investment for partial replacement, such cost was considered
to be incorporated in the operation and maintenance cost since
it is of the nature of maintenance,

In the case of a pumping station, the durability of
basic structure is different from that of pumping equipments,
Accordingly, it is imperative to take a replacement investment
into account. In the case of the Taean and Kahung pumping

stations, it was assumed that the water pumps and motors be
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replaced in every 20 years.

costs on facilities.

Table 3-21'shows the replacement

(Table 3-21) Replacement costs by equipment for pumping
station
Number of
District|{ Eguipment| Standard equipment | 1977 Price
ea Won/ea

Taean Pump 500mm 2 4,824,000
Motor
pumping 200HPx6Px3 ,3KV 2 2,394,000
capacity | 0.880m>/sec

Kahung Pump 350mm 2,706,000
Motor

. 225HPx6Px3. 3KV

pumping 0 282;3/3263 : '2,890,000
capacity ‘ |

Source: Kiho Farmland Improvement Association for Taean

District.
Chungwon Farmland Improvement Association for

Kahung District.

(4)

Project ;ife and residual values

The project service life was set at 60 years in the

case of reservoirs and at 40 years in the case of pumping

stations.

The residual value of facilities was projected at

20 percent of the total investment for reservoirs and 25 per-

cent for pumping stations,
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(Table {3-22) Durability and residual value by facility

Facility Durability Residual Value

Reservoir 60 years 20% of construction
costs

Pumping station Lo 25% of construction
costs

Source : Agricultural Development .Corporation

4) Farming cost estimates

Farming cost has been projected on the bas?s of the
data made avallable by conducting a crop-by-crop budget survey
for 20 benefitted farm households selected in each project
district. For the AID loan projects, the survey has been con-
ducted on farm budgets for two years, 1975, the year immediately
preceding to the implementation of the project, 1976, the year
following the implementation of the project. For the IBRD
loan projects, only the farm budgets for 1976, the year immedi-
ately preceding to the implementation of the project, was .. .
surveyed. The farm budget for 1977 was projected on the basis
of the data made available by the survéy conducted in the AID
leoan project districts,

In addition, the farming costs by crop have been
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projected up to the year of 1979 on the basis of the past trends
fo; each item, assuming that such major component items as
labor input and fertilizer and pesticide input will change
along with the improvement of farming methods. For the years
following 1979, the identical levels of cost were applied.

The farming cost items surveyed include seed cost,
fertilizer cost (N, P, K and compost manure), plant disease
and blight prevention cost, labor cost (family labor and hired),
and other costs. The project methods are explained in this
Chapter only on fertilizer, plant disease and blight prevention

cost, and labor cost,

(1) Fertilizer

On rice crop, an annual average increased input per
hectare was projected on the basis of the national average use
per hectare during the 1971-75 period. The projected increase
in use was added to the surveyed values by district in 1976
for the projection of the fertilizer cost up to 1979. The
fertilizer input in the following years was assumed to be at
the identical level.

In plant nutrient basis, the increase in input for

rice has been projected at 12 kilograms per hectare on annual
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averages in the case of nitrogen, 7.7 kilograms of phosphates,
and 6.0 kilograms of potash, respectively,

Table 3-23 shows the national average fertilizer
input by nutrient per hectare and the annual average increase

in input during the 1971-75 period.

(Table 3-23) National average fertilizer application for rice
and barley, 1971-75.

Unit: Kg/Ha in plant

nutrient
% Rice r Common Barley _ Naked Barley i
Year N P205 K0 N P205‘ K50 ) N '?205 K50
1971 141 18 7 152y 13 2 227 | 16 6
72 180 34 9 2341 30 L 202 | 38 L
73 142 41 | 10 165( 13 5 189 | 41 5
Th 168 Ll |21 2501 37 2 194 35 6

75 207 53 | 31 | 193] 56 7 38| 89 | 23

Annual

Rate of 12,01 7.7 | 6.0} 4.0} 2.0 2.0} L4L.0]2.0 ] 2.0
Increase i

Source: Cost of production survey for majof agricultural
products, 197175, Ministry of Agriculture and
Fisheries.
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(2) Pesticides

Plant disease and blight prevention cost for the

years up 1979 has been projected under the trend equation based

on the national average actual cost per hectare during the

1965-75 period Zat constant 1976 market prices); and for the

succeeding years, the same level of cost was assumed. The

national average actual input cost per hectare during the

1965-75 period and the projected trend equation are as follows.

.Source

(Table 3-24) National average pesticides application for rice,
1965-75.
Unit : Won/Ha
Year Amoynt of vpesticides Year Amount of vesticides
| 1965 870 197 2,280 )
66 860 72. 3,020
67 1,110 73 2,770
68 1,360 Th 2,230
69 1,610 75 L, 480
70 2,400
Trend Equation: Bst = 317.3 +-293.5 (t=4.83)

: QCost of production survey for major agricultural
products 1965-75, Ministry of Agriculture and

Fisheries.
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(3) Labor

Labor cost refers to that calculated by multiplying
wages by the number of man days. With & progress being madé”
in farm mechanization, the cultivation of farm crops shows a
trend of decrease in