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FOREWORD.

This publication is one of a series of Korean Agrdcultural Sector
R Study Speclal Reports. Through the cooperation of the Republic of Koréa, '
Michigan State 'University and USAID, an agricultural sector study, entitled

1971-1985 was completed between September-1971 and July 1972. Concurrent
with and contributing to the sector study the rudimentary components of
a computerized simulation model were developed. This work continues with
the objective of developing and institutionalizing a fully operational
agriculture sector simulation model as a tool for use by Korean decision
makers in policy formulation and program development.

The KASS special reports are the result of the work of a number of
Joint Korean and American task forces established to collect and analyze
data and develop working papers on a variety of specific topics for back-
ground and input and follow up to the sector analysis efforts. The reports
are joint publications of the Agricultural Econcndes Research Institute,
Ministry of Agriculture and. Forestry, Republic of Korea and the Department
of Agricultural Economics, Michigan State University, East Lansing,
Michigan.

Glenn L. Johnson, Project Director, MSU
Dong Hi Kim, Director, AERI :
George E. Rossmiller, Field Project Leader, MSU



Pmble]n Settirlg .Il...‘..l".......l.0..l-......‘.‘.'.....'.‘.'......ﬂ.

Erermmnds forI-arld 0...'!..0.l.l..l....'..l.....‘...ll. ‘

. Supply of Land for Agricultural Use S T PPN
,nle Korean[arldBaSe l.'...'l......l...‘......................
Margin Between Farm and Forest Land USE tuivvvencocnsssncnnnses
ObJectives in Land Tenure Programs S erecetetsecnanennennnons
Accomplishments of the Land Reform Pr'ogr'am teessssssrs st van

AReg’eSSion Model of Land Expansion $esesessserenssestsentss s
Introduction neesssvesenseranns R N N NN I
Economically Usable Land MR R R I I I I NI N NP Jr PSS,
Linear Progr'm Analys:!.s L Y NN NN RN R I

Summary of Policy Recommendations I

Apmrmx 1 l.l....CO......0.....‘l...‘..l...0......0............'..
Apmmix 2 .l'.‘...l..l.'.l‘....i.l...l...'..................'.....

Appemi—x 3'0000000;.....‘l......‘...........l.......'0.'........'.0.



Introduction

- ums report considers some of the institutional and noninstitutional
factors affecting the use of agricultural land in the Republic of Korea
(ROK). Attention will be glven to the distribution of land among competing
uses and how that d;stribution is affected by va.r"ious economic changes.

To investigate analytically how land and water resources are used, effects
from both the anticipated demand for and the potential supply must be
consldered. Primary emphasis here will be given land rather than water

use because 1t 1s felt that the ROK is aware of the importance of water
management and 1s taking measures which will deal with the potential problems
before they become critical.

The report is organized into four parts. In the first section desling
with the general setting of the problem, consideration will be glven to
objectives in land tenure and the accomplishments of Korea's land reform.

. The second and third sections will contain the empirical analysis with a
fourth section summarizing the results. The empirical analysis offers

two approaches: first, a single equation regression model, and secondly,

& linear programming model which will look more carefully at upland develop-
ment cost and utilization.

The regression model will be a reduced form equation from the supply
and demand for land which depends on the agricultural prices, nonagricultural
prices, government investment in agriculture land development, and demographic
characterlstics of Korea, such as population and the rapld urbanization
which has continued over the last several years. In the regression model
the dependent variable whose variation we seek to explain will be total
land in agricultural use over time.

An alternative model will be presented which takes a different approach

to explaining land utilization. The linear programming model presented here
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takes the total land potentially usable in agriculture less what was in
use in 1969 and attempts to discover how mch of this land would be used
and. for what purpose under alternative sets of assumptions about output
ani :llnput prices. Attention is paid to the intensive margin In which
several crops can be grown and farmers must decide which crop to grow, as
well as the extensive margin in which new land can be brought into pro-

duction glven the rent combination of output and input prices.
| Between these two approael es the reader"eﬁould get a reasonable view
of the possibilities of expanding the land base of Korea and how the
aliocation of land among crops will vary with price changes.

Problem Setting

Some of Korea's major land and water resource: problems center in the
question of, does the nation have sufficient resources to care for the
type of future it envisages for itself? Realistic plarning for the future
calls for careful analysis of the present situation with respect to supply
and demand relationships, the changes in this situation that can be anti-
cipated in the foreseeable future, and the nation's ability and willingness

to marshall its resources for attairment of the erds 1t has in view.

Emerging Demands for Land

Korea's demand for land resources and for the products of land reflects
its status as a rapidly developing nation. The population is growing and
the nation is becoming more urbanized. Idteracy levels are rising and stu-
dents are securing more education than in earlier years. Individual and
national productivity are rising. Average real income and levels of living
are improving. All of these factors signal an upward surge in the overall
demand for land and the products of lard.

Officlal census findings show that the population of the Republic of
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Korea increased from 16.2 million in 1944 to 20.2 million in 1949 s 25.0
million in 1960, and 31.8 m1ilion in mid-1970. The size of the popilation
almost doubled in the 26 years following 194l This doubling, which in part
reflects the immigration of people from North Korea, represents.a very rapid
rate of population growth. It means that the land resources of' South Korea
have been called upon to feed, clothe, and house twice the resident population
it supplied at the end of World War II.

This development by itself has createdyéfémendous problems for the ROK.
Its implications for the future are further camplicated by the imminent pro-
spect of further population growth. David Scott of the Population Counecil
projects a total population of 40.9 million in 1985 with the assumption of
& low fertility variant, 41.8 million with a moderate fertility variant,
and 46.3 million with a high fertility variant. If population increases at
the moderate level, the nation will have to plan to feed, clothe, and house
approximately one additional person for every three people in the population
in 1970.

The above quotad statistics indicate only part of the picture concerning
the emerging demand for land resources. Analysis of the population growth
situation in the ROK provides a strong basis for hope that the rate of popu-
lation inerease will indeed continue to decline and approach a stability
level.l South Korea has shifted from its classification among the "high
population growth" nations to the "transitional growth" category. Progress

lSignificant differences of opinion have been advanced concerning the
prospects for additional population growth. Some writers, who can often best
be described as alarmists, predict that the population of developing nations
such as South Korea will more than double in the next three decades and that
these natlons are doomed to a hand-to-mouth type of continued existence.
Informed demographers such as Dr. Donald Bogue of the University ot Chicago,
in turn, see hopeful signs that suggest a leveling off of the rates of pop-
ulation growth in these nations by the end of the century.
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made in reducing both mortality and birth rates in recent years suggests
thé.t the ROK may soon be classed amony the "ineipient population decline"

~ grouwp of natioﬁs, and that it can then move on to a "eultural balance"
classification that will signify population balahce with low levels of birth
and mortality rates. A number of factors are operating to irplement this
shift tovards populaticn stability. These include the changes in attitudes
that came with the medlcal-sanitary advances that permit Increasing average
life expectanci;es, with urbanization of higher proportions of the population
with higher real incames, improved levels of Uving, and higher levels of
education, and with programs for encouraging family planning and the control
of unwanted births.

While the prospect forpopulation stability will have a beneficial effect
in helping to ease the demand for land and the products of land, certain
other emerging developments will have a cantrary effect in further complica-
ting the demand situation. Important among thee are the increasingly wrban
nature of the population, the changlng age structure of the populatimn, the
increase in household nutbers, and the effects of higher real incame and
rising levels of educatimal attainment.

Seventy-four percent of the people of South Korea were classified as
farmers in 1939. This proportion dropped to 58.3 percent in 1960 and 49.6
percent in 1969. In the short 15 years between 1955 and 1970, the proportion
classed as urban-1iving in myans with 20,000 or more people increased from
around 13 mlllion in 1949 to a peak of 16.1 million in 1967, since which
time the total farm population » Which had been increasing at less than
national average rates, has shown a net declirne. Farm people are now
moving to the citles faster than the rural population reproduces itself,

Urbanization 1s expected to continue as a prominent feature of the
changing population picture. Economic Planning Board projections indicate



- that more than two-thirds of the population will be urban by 1981. Some 5. 8
millien people or 23 percent of the population lived in nine cities with nmne
than 100,000 people in 1960. By 1969, this total had increased to 1.3
million or 35 percent of the population, living in 18 cities with over-
100,000 pecole. By 1986, it is expected that 22,6 mllion pecple, or 53
percent of the population of South Korea, will 1ive in 29 cities ofxnoﬁe

than 100,000 persans. 2

With increasing urbanization, changes can ve expectea in we nature of
the nation's demand for land resources. Thousands of hectares will be néeded
for urban expansion and growth. Land will be needed for new housing, indus-
trial, and camercial sites, for streets, parks, reservoirs, and urban
service areas. Steps will be taken to secure adequate urban water supplies.
Increased urbanizetion will call for the production of riore products for
industrial fabriczcion and manufacturing. The natin's policies will glve
greater erphasis t3 caring for the problems of the cities. Changes in
attitudes towards farming and the tilling of the earth may also be expected
as smaller and smaller provortions of the population find themselves intimately
associated with the problems of planting and harvesting crops.

Reduced infant mortality and the provislon of inproved medical facilities
have brought an extention of the 1life expectancy of the average Korean.
Average life expectancles are expected to rise from 55 years in 1960-65 to
63.2 years iﬁ 1975-80. This trend in cambination with the decline in the
birth rate is contributing to & more rational balance between the various
age groups in the population. A higher proportion of the population, both
now and in the future, will be in their productive working years. This means
that a more than proportionate increase in the number of Job opportunities

2Cf. Mark Fortune, Mobilizing for Urbanization, Consultant report. Seoul:
September 1971.
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will be needed to care for this work force. A more than proportionate
‘increase in the number of households also can be anticipated: Both of

these trends suggest higher household and wageearmner demands for land its
products than ocne would anticipate from calculatlons based simply on the
average expected rate of population increase.

| The average Korean is ambitious, energetic, and very much interested

in securing education. H: and the government of the FOK are also interested
in increasing labor productivity and in the provisien of higher real incames.
Hgher levels of educatiecnal attainment and higher real incomes will have a
distinct effect on the overall demand for lend and 1ts products. Educated
people are normally more mobile and more market-oriented in their thinking.
They know more and they want more. Higher real (ncames glve them the where-
withall to satisfy their demands, and the carbinatiom of‘thgse two factors:
can and does generate an endless chain of demards. Higher real incomes and
Increased purchasing power allow pecple to convert their wants into effective
demands.

As the human capital stock of Korea grows it can be expected that
industrialization will continage and, in fact, iIncrease. Given the apparent
mobllity of capital acivwss intemational borders, it is clear that the
only impediment to an even faster rate of industrialization in Korea 1is the
lack of a skilled labor force. And this inpediment is declining much more
rapidly in Korea than in most developing countries. Given the attitudé
of Korea and Koreans toward education, 1t 1s a safg prediction that within
the next ten to fifteen years Korea's stock of human caplital will be
sufficlent to support a much more industriallzed soclety thah it 1s at present.

Many of the items demanded by @n educated procperous population have
Important implications for puwblic 1lend and water policies. The demands for

food and clothing, and housing dictate the use of substantial areas for these
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pwrposes and frequently call for shifts in existing land use pattems to
provide more land for such purposes as urban housing and beef productim.
Prosperous familles desire opportunities for outdoor recreatiom. This will
call for the reservation, development, and protection of park and recreation
sites.

The population characteristic trends listed above indicate that South
Korea faces the prospect of a rapidly increasing demand for the products of"
land. The fulfillrent of these demands canstitutes a major problem for
national land and water resource develcpment policy. Much of the success
Korea will enjor in taking its place among the more developed nations will
depend upon the progress it realizes as 1t marshalls its resources to meet
and fulfill these emerging demands. |

Supply of Land for Agricultural Use

According to the officlal statistics for 1969, South Korea has a total
land area of 9,847,750 hectares of which 2,330,419 hectares or 25.7 percent
were classified as farmed cropland. (See Table 1, Appendix 1.) The nation has
1,293,709 hectares of paddy--646,855 hectares of double crepped paddy and
646,854 hectares of :ingle cropped paddy. The remaining 1,036,710 hectares
of cropland are cultivated uplands., Korea is a mountainous country and,
except for 688,600hectarcs of industrizl and urban lands, necrly all of the
nonfarmed area 1s rclassified as "forest land."

Approximately 27.1 percentof the "fonest land" is owned by public agencies.
Most of' these lands are best described as uncultivated wild uplands. They
involvs the steeper uplands usually found adjacent to the farmed parcels.

Many of these lands have same potential for use for orchard crops, mulberry,
forage crops, and for growing trees for fuel and tinber. Intensive use is
made of the grass and litter from these areas for fuel and campost purposes.

Many of these wild uplands are underutilized in terms of the nroduction potential



they could realize with careful management.

‘The prcblem that the Republic of Korea faces in trying to produce
enough food to supply its expected demands is essentially the same as tha.
.‘I"aced in all land-short nations. Korea starts with a physically limited
supply of land, cnly about are-fourth of which is well-adapted to agricultural
use. In its effort to secure a better balance between its man and land
resources, it can follow three altematives.  'First, it can take steps to
1nc.rease its land supply either by developing new lands or be extending
1ts sources of materials to other areas. Second, it can intensify the use
it makes of the lands it now utilizes. Finally, it can act to reduce the
pressure of pecple on the land by such actimns as rationing the use of the
lend products, discouraging births, or encouraging citizens to migrate to
other areas.

The great majority of the additiocnal food that must be produced in
South Korea will cane fram more intensive use ¢° the land area now used for
crop-land. It is loglcal, however, that emphasis be glven tc ‘he potential
for developing additimal cropland.3 This subject will be dealt with in
more detail in the next section. But it should be recognized that the potential
for bringing in additional land areas is limited. When consideration is
glven to past trends in cronland area, to current plans for new upland
development, and to the impact of the in:reasing demand for urban and
industrial lands, highways, reservolrs, and possible park areas, it appears
that the nation may be hard pressed to retain its present area of farmland.

e

)

‘Consideration also should be glven to an altermative not stressed by the
Third Five-Year Plan--the procpect of importing needed food supplies from other
countries while stressing the development of an industrial export economy that
will provide the funds to pay for the importation of needed resources. Great
Britain, Belgium, Holland,and Japan have used this aporoach to advantage in '
the past. UWhether or not the FOK can follow tholr example will be influenced
in large measure by intermatimnal trade, foreign policy, and national defense
considerations.




Dr, Sung Hwan Ban's study of the long run productivity of South Korea's
agriculture shows the total area cultivated for crops dmpped below the
2,107,619 hectare base area for 1918 in all the years between 1943 and 1963
and has only recently risen to an index level 10 percent above 1§18.u
(See Table 2, Appendix 1) The index of paddy area (1918 = 100) was below
100 in 6n1& two years between 1918 and 1969. The index of upland area |
dropped to a low of 82 in the 1952-54 perdiod and did not rise above 101 until ;
1965. ‘Ihis index was up to 107 in 1968 and 1969. Dr. Ban's index of crop
area (1918 = 100) rose to ihdex levels of between 111 and 116 in 12 years
between 1930 and 1943, and then dropped to a low of 91 in 1951 and did not o
rise agaln to levels of over 110 until 1963, . éince then it has risen to levels
of more than 120 1a four separate years. Meanwhile, the multiple cropping |
index (1918 = 137, rose to lewels above 150 in 12 years, between 1930 and
1943 and has agalr reached this level in 13 of the 16 years since 1954.

Dr. Ban's analysis shows that while the government's program for encour-
aging upland reclamations after 1963 succeeded in adding 170,000 hectares to
the total additions brought an increase in the crop area index, but the multi-
ple cropping index dropped slightly below the levels that existed in the
early 1960's and throughout the 1930's and early 1940's.

Two general indications of the extent of the shifts in fam land area .
that may be expected are provided by recent govermment reports. Background
data prepar'ea by the Ministry of Agriculture and Forestry in 1970 for the
Third Five-Year Plan projects the development of 160,000 hectares of new
upland (32,000 hectares annually) in the 1971-76 period. During this same
period, a total of 57,839 hectares—U41,500 hectares for the industrial plant,

urban housing, and new highway sites; 3,839 hectares for new reservolr areas;

uSun{; Hwan Ban, The Lonp-Rin Productivity Growth in Korean Arricultural
Develonment: 1910-1968, Doctoral dissertation, University of IMinnesota, 1971.
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and 12,500 hectares for the provision of new or wider roads in paddy
rearrange.zrent proJecf;s—-wiil be lost to agriculture. |
Preliminary projections now indicate that 27.7 theusand hectares of new -

paddy will be developed through tide land reclamation by 1981. Préjectims
published by the Ministry of Construction show 72.4 thousand hectares of
paddy will be lost to agriculture by 1981. Similar figures for upland show
agriculture with a net gain of 131.7 thousand hectares so that on net,
agriculture will gain only 87 thousand hectares of land, al. of which will
be aplend. (See Table 4, Appendix 1.) g

. 1t may be well to point out at this time that little attention has been
paid to the public works nature of much of the 1pland developm_ent. The
labor used for such projects would be either to:ally unemployed or under-
enployed and as a result, there is an income €rmnsfer which tends to
stimlate aggregate demand with concomitant muitiplied effects which are

particularly helpful when wnemployment is exces:ive.

The Korean Land Rase

According to the official statistics for 1969, Scuth Korea has a total
land area of 9,847,750 hectares of which over 2.3 millicn hectares or 25.7
percent are in fammed cropland. The natim has about 1.3 million hectares
of paddy, or about 650 thousand hectares each of double cropped and single
erepped paddy. ‘The remaining one million plus hectares of cropland are

“ c\iltivated uplands.

For the nearly three decades prior to the Korean War, the arable lard
base of the present Republic remained relatively constant. However in the
decade Immedlately after the Korean war there was a decline of 8 percent from
the former stable level of erable land. During the 1960s there was a direct

effort to reverse this trend and, indeed, to increase the total land base



for agricultural production to the pre-war level. Public assistance, both
technical and financial, was provided for new upland development and for

tideland reclamations. The f‘ollo.viné areas of new lands have been developed.

Year  Uplands T delands

1962 12,972 ha.

1963 15,517 |
1964 22,u82 7,536
‘1965 37,317

1966 22,339

1967 16,735

1968 13,500 758 -
1969 7,690 1,287
1970 2,953 1,135
1971 . 3,787

Total (1962-70) 151,555

Reports conceming the areas reclaimed indicate that muich of the upland

-~ developed has not been particularly productive, at least in the first years
following development.5 Soll acidity and émrt'V.ges of top soil and soil

humus have been common problems on the newly develcped uplands. Reports are

- heard of owners who &pparently have not taken adequate precautions to control
and prevent soll erosien., Development costs have often been high, and it 1is
still too early to say whether the benefits realized by many operators through
new upland development will exceed the total costs impended including public
subsidles. Similar problems exist with the tideland reclamation projects.
Several of these projects undertaken during the middle 196C's had benefit-cost
ratios of around 0.5. Large-scale tideland development projects were undertaken

at costs excreding one million Won per hectare, or more than twice the selling

5Dr‘. Jin Hvan Park, An Economic Analyisis of Land Develooment Activities in

Korea (Seowl iational University, 19097, p. 121, reports that the averagze
crop ylelds fer the 10 principal crcps on the newly develcped uplands ranged
from 46.9 to 69.7 percent as high in the first 5 years of cultivation as on
the exdsting uplands.




price for paddy land dﬁring this same period. The results to date haile not
been sufficiently encouraging tc .ttract large sums of new investment capital
required for any appreciable change in land area through tide land reclamation
Hi:wever, additionai uplands andtideland areas can and will be brought into use
These reclamation activities will produce same high quality lands, but more
often than not will involve the addition of lands that, for some time, will
be near the extensive margin for economic use. Unfortunately, the nation
mist look to re.clamatim of low quality land to offset the loss of the often
ciuit:e productive lands that will shift cut of agriculture to industrial, urban
housing, highway, and reservoir uses.

Various ministries of govemment have been glven extensive responsibiliti
for natural resource development. The Minis:ry of Agriculture and Forestry
(MAP) has plamned about one-third of its total .nvestment outlays in the
1972-76 (Third Five-Year Plan) for development r.f the agricultural production
~ base. Of a total of 496,952 million Won, (incivding 23,005 to be administered
by the Ministry of Carmunication and Public Health), 173,534 million are
planned for the agricultural base in millicn Won as follows: 18,246 for
water resource develcoment, 45,394 for land consolidation, 4,800 for tide
water development, 53,334 for the four Big River Basin mudti-purpose projects
and the remaining of 51,780 million Woen for such other activities as bench
terracing, afforestation and the control of soll erosion. Other parts of
the MAF planned investments have direct implications for a changed pattem
of land use (limestone application 4,866 million Won, developr -nt to new cash
crops 12,696,’ pasture development 7,806, new plantings to mulberry 2,800,
rural road construction 16,241, etc.).

Flgures published by the Ministry of Construction project the reclama-

- tion and development of approximately 265,200 hectares of new farmland by

1981 and the loss of around 178,200 hectares. This will provide the nation



13

an initial tnerease of 87,000 hectares of familand. Hodever, 1t will have
' Ly ;700 feweir hectares of paddy and mtich of the land sacrificed t6 other ‘
ﬁses has production potential far superior to that of the newly developed
lands. .
It is loglcal that emphasis be glven to the potential for developing
" eropland,’ but 1t should be recognized that the potential for bringing in
odditinal land areas is limited. Because of past trends in cropland area,
current plans for new upland development, and the impact of the increasing
demand for urban and industrial lands, highways, reserwoirs, and possible
park areas, the nation may be hard pressed to retain its present aréa of
farmland. |

Technical opportunities for new farmland developments in Korea are
great, but ecrnanic cpportunities are far more limited. About two-thirds
of the total land area is classified as forest. Much of this area is
éuitable anly for threes, while same of it is bare rock, and virtually all
of 1t is mountainous or hilly upland. Nearly ail of the area suitable
for develcpment as paddy or as terraced uplands has been developed already.
Korea has followed the nomal historical process of first developing those
lands that are most fertile, and easiest and least costly to develop.

Of the 9.8 ml1lin hectares of land area, nearly 6.7 million hectares
or 67.8 percent have been classified as forest land including 321 thousand
hectares of convertible forests which are the sparsely forested mountain
areas with slopes not greater than 24 degrees. Approximately 36,000 hectzres
of protective forest is contailned within the 321,000 hectare are defined

as canwertible forest, and exclusion of the protective forest reduces the

b,
Sung Hsan Pan, The Lone-Run Productivity Growth in Korean Apricultural
Development: 1910-1968, Doctoral dissertation, University of Minnesota, 1971.




.

! potent;ia‘l land area witha lessthan 24 degree sione to 285,739 hectares.
 What proportion of this approximately 286,000 hectares would in fact be
available for agricultural producticn? Taking into accounta aumber of
factors, including Inaccessibility and the amount of land to altemative
uses, an estimated 70 percentof the total potential land would be available
for agricultural production, leaving about ane-half of the spproximately
300,000 hectares in the double cropping region, Of the 200,000 hectares
of upland developable, approximately 41,000 hectares have been classified
as suitable for up.anderep production, 45,000 sultable for orchards (apples,
pears, grapes), 74,000 hectares with thin soll depth potentially usable
for pasture, and 42,000 with steep slopes potentlally usable mainly for
mulberry and grass.

When people 1 eed land badly enough this need is reflected in higher
product prices anc they are willing to undertake high cost developrents,

Thus one might arrue that a critical need for additional farm land in
Korea is reflected in higher agricultural crop prices. This would lead to
higher econanic retums to land as a productive factor and to higher fam
land values. These develcpments in tum would provide private owners and
the goverrment with a stronger economic incentive to bring more land into
production. Higher product prices and 1mnd values would glve the stamp of
econamic feasibility to many development projects that under present condi-
tions have benefit-cost ratios of less than unity.

The govermment can antlcipate this situation and use public assistance
and subsidles to encourage development activities that would not otherwise take
place. Public subsidies may very well be needed for this purpose 1f the govem-
ment 1s to push the policy roal of attaining self-sufficiency in food production.
In adopting this policy, the govemment might jJustify its subsicy outlays on



the ground that the benefits to be derived from achieving self-sufficiency -
outweigh the additional costs of land development.

Dr. Park's excellent study éf the economics of upland development
indicates an economic potential for new developments for éhe production
of traditional crops. He feels, however, that much of the upland that
has a potential for development should be used for mulberry, orchard crops,
or for livestock and forage enterprises. The greatest potential for
increasing the production of Korea's traditional crops can come through
more intensive use of the existing farmlands.

Some of the Intensification practices that can be used involve land
and water developments. Programs are underway to complete the paddy
rearrangements of 75 percent of the nation's remaining potential of 600,000
hectares by the end of the Third Five-Year Plan in 1976. A total of
158,000 hectares had been rearranged by 1970 and 267,000 additional
hectares are scheduled for rearrangement in the 1972-76 period.7

The area of irrigated paddies had been expanded from around 700,000
hectares in 1966 to over a million hectares by 1970 and agricultural water
resource developments were planned to bring irrigation water to an additionsl
176,000 hectares by 1976. As a part of the comprehensive development projette
envisaged for the Han, Kum, Nakdong, and Yongsan river basins, plans were
projected for the construction of 12 new mitipurpose dams in the 1971-81
decade that would provide new and supplemental water resources for the
irrigation of 123,200 hectares.8 The four projects wilil provide erosion

eontrol for 41,300 hectares.

7Government of the Republic of Korea, The Third Five-Year Economic
Development Plan, 1972-76, p. 37. ‘

®Ibid., p. 39.
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Marqdn Between Farm and Forest Lard Use

An importmut pbolicy issue in Korea centers aroura the rargin between
fama ana forest lana use. ‘ihis issue has been generally ignored in the
bésu but can easily pose provicrs in tne future. Up uncil the present time,
the classification of "farmland" has been limitea to the areas of cultivated
Paddy ana uplards. All other lands, except those used for cities ana a few
speclalized uses, neve been uescrived as forest lards. ~ihe classification
of "forest" nas incliuded potential upland developr:ent' areas, scenic areas,
bare mountain sides, and lands with a potential for conmercial forest use,

lipnasis hes been given in the nation's forestry programs to the
aff"orestation of cenuceu areas ana to the developrrnt of commercial stands
of timber. The 1dru Five Year Plan calls for the afforestation of 275,000
hectares., lost ¢f the erpnasis in the forestry progrums nas veen placed
on lé:xds. classifid as forest reserves. A classification program of this
order 1s desiranle and is needed to prevent unwarrantca ualssipation of the
funds allocated for forestf-y investments. Unfortunately, however, some of
the areas legally ciesignéd as forest reserves also nave a potential for

upland development 9

9Cf. Park, op. cit., pp. 5l-55. One third of tne rew upland farm de-
veloprents in the 1Y62-67 period involved forest reserves. Dr. Park indicates
that the declsion to desiguate an area as & forest reserve has been rade by
local forest administrators on the basis of criterion such as prescrice of
forest cover, rceu for erosion control, defense purposes, ard reced to preserve
landscapes. Whe Forestry Law of 19071 proidiblts lard reclaraticn, open grazing,
tree cuttliy;, and the removal of sana, stone, turf, branches, or roots of
trees, rass rcots, fallen leaves, or resin from the forest reserves without
permlssion of the Minister of fyriculture and Forestry. Burming 1s prohdblted,
Private owners of forest reserve lands rmst fornulate ranggemrent plans for
govenrene approval. Covennent afforcstation plans iy be subctituted, and
private lands can be turhed over to mutual associutions for renagerent,
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Serious consideration siould be glven to the developrent of a more

detalled classification scheme that will obviate the possible need for

cutting dovn partialiy developed forest stands to make room for new up-

land farm developments. At the min:lﬁum this classification snould distinguish

vetween (1) tie wila uplands tnat nave a potential for farmland develop-

ment and those tnut are reeded as support areas for farms, and (2) the areas

that will find tnelr optimum long-term use in forestry, as sccnery, as

‘parlc or recreation areas, or are needed for mi’itary purposes.

A more detailed classification scheme coula recognize the folloving

sub-classes:
1.
2,
3.

5.
6.
7.
8.
9.
10.

Urban and industrial areas.

hghway and public service ¢reas.

Farm lands.
a. Paddy
b. Uplands

Agricultural reserve areas.

a. Vildlands needed for support of farms and rural
villages.

b. Potentlal reclamation areas.

Uplands available for tombs.

Scenice, park, ard recreation areas.

Forest management areas.

Mining areas.

Lands needed for defense and other national purposes.

Water and reservolr flowage areas.

The rationale for most of the c¢lassifications suggested are seif-explana~-

tory. Additional comments are needed, however, concerning classification items
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"5‘ éxid 6. Dr. Pak et '_e_z_}_,_ report that 305,909 cheongbo or 4.55 pefcent of |
the forest land war; registered as tomb lands in 19611.10 The area reglstered
for thds purpose is apparently increasing ad in many cases 1s infringing
on lands tl;ilt couid be develeoped for agricultural use. Separate classifi-
cation of the arcas availavle for tonbs offers one neans for rindideing
possible future conflicts Letween the use of land for this purpose ana for
farming,

A separate classfication of lands for scenlc, park, and recreation uses
can be justified on the ground that these lands ought to recelve a different
tyre of administration than the forest management arcas, Korea can anticipate
an increasing demund for the public use of park and outdoor recreation
facilities. Plans should be made now for the reservation ard administratiar.

of appropriate sites for these uses.

Objectives in Land Tenure Programs

khorea's land tenure programs nave been generally heralded as succ:essﬂul.l1
Public programs for modifying and improving land tenure arrangerents are normally

plarned with some specific goal or collection of gcals in mind. Flve general

goals are now emphasized in programs for lana tenun: inprovements. These goals

10ce, w1 iyak Pak, Woong Bin han, ii Long Lee, Jin lwan Park, and Kee Chun
Han, A Study of Land 'fenure in Korea (Seoul: rorea Land iconomics Research
Center, 1Yvv), p. 42y.

Urour sipnificant reports on the farm land tenure situation in Korea have
been publisiied duriiy; the past six years. ‘“hese are ki ilyak Puk , Woony; bin han,
N uong lee, Jin Lwan Park, and hee Chun ban, A Study of Land Tenure in rRorea,
USOIViv corsultant report, September 1905, si hyak Pak, TLCONOMC Aifccis of
Fanuland Feform in the bepublic of Souti norea in James R. brown and Sein Lin
(ed) Land heform in bevelcopiny; Countrics, 19073 and Robert b. [orrow and hemneth
H. Sherper, Land helom. in coutn norea, USALS Spring Review, 19Y70.
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1hc1ud§:
1, Viidespread distribution of the rights of land ovmership and oceu-

‘pancy amonig those citlizens wiho wish to exercise these rights;

<. Lard holuings of sufficient size and production potential t_';o
permit maximizing of proauction opportunities;

3. kquitable operating arrangements tnat encourage efficlercy in
land resource use;

b, Arrangerents that offer considerable security and stability to
lana operators; ana

5. Arrangerents that facilitate the development and conservation
of lana resources.

Korea's land reform program was focused, as time has snown that it should
have been, on attairnment of the first objective. A widespread distribution
of ownersnip rigpts was provieed for the farmer who lived cn cthe land. The
primary purpose or tils program was kae attalnment of social justice for the
tillers of the land. Secondary emphasis was placed on glving the new owners
security and stapility in their rignts and keeping fhe maxdrum size of
holding large enough to permit operators to make efficlent use of their
land,

Most observers agree that the land reform program of the post-World
War II period has succeeded in achleving the purpose for which 1t was de-
signed. ‘he problem that gave rise to the need for this land reform in
South Korea, however, no louger exists. Other problems and concerns have
risen to toke 1ts place, and the land tenure arrangencnts found on the
natlon's farms sihoula now be viewed in terms of the nation's present aspirae-
tions and problems., Viewed in this context it may be observed that the land

redistribution program of the late 1940's and 1950's was appropriate ior a
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-.8oclety in which agriculture is organized along traditional and near-sub-

| sistence living lines. Other types of reforms become riore meaningful as
& naticn procecds along,the road to econonic developinent:. At this point,
however, more emphasis.is needed on rreasurés that promote productivity,
eﬁ‘iciency in operations, ana the Gevelopment ana ccnservation of land
resources.

Attention has been glven to this changing situation in Korea. The
baddy rearrangement program is designed to increase the efficiency of farm
lana use and farm ranagement operations through the rationalization of farm
boundaries and service facilities. %ne land reclamation and drainage
programs undertaken in recent years also recognize the importance of the
new objectlves. ‘hese examples represent only a few of several programs
that could be pushed. When attention is glven to other programs for pro-
moting efficienc' in land use and production, consideration should be yiven
to the relative efficiencies of the operations on present farms » their economics

of scale, and to possible barriers to proposed land development and use operations.

Accamplishments of the Lard heform Program

Several questions may be raised concerning the accomplishments of the
land reform undertaken following World War II and of the possible prcoblems
it has generatea. All authorities agree tnai the reform accomplished its
initial purposes of providing land for the tillers. Observers today, however,
are interested in the effects of the reform program on land tenure patterns
and on total agricultural productivity. They wender if the area limitation
of farm holdings has provided a barrier to efflcient operations and to the
comerclalizaticn of apriculture. They wonder whether the eform has encouraged
the rearranperent of paddies, what effect i1t has had on farm credit arrangements,
and on whether or not maxirum drca lindtations sihould be applied to ir'ecl}'ﬁrhed

and wild upland ownership.
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| The ferm land reform program had & very definite iTpact on rarm |
tenure conditicns.  As tne data reported in ‘isble 1 indicate, the pre-'

vili]iug ferr: tenure pattern has changed from one in which the majority

fable 1. Farm Tenure Patterns, Korea, 1945 - 1965

e of Yenure 1y35 1945 - 2968
Full owners 19.0 13.6 69.5
Part ommers 25.3 - 34.6 23.5
Tenants Y5.7 “48.9 7.0
Slash and 2.7
burn farmers
100.0 100.0 100.0
Total Farm Housec-
holds (000's) 2,831 2,065 2,507

of the cperators vere tenants to one in which more than nine-tenths of the
operators are full or part~owners. ‘lhe reform has not brought the complete
abolltion of tenancy. Seven percent of the operators included in a 1965
survey of farms were full tenants wnile an additional 23.5 percent were part-
owners vino rented-in some fam land. Sone 17.9 percent of the farm land
area covered by !AF's 1970 Survey of Farm households was reported as

lease_d. Some of this leased land was riewly developed uplands not affected
by the land reform law. Sone was rented from clans that are permitted to
hold family lands for agricultural purposes. Some also represent cases in

which operators, usually relatives, rent fields from village residents or others.

Source: Pak et al., op. cit., pp. 48, 87 and 131.
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It eppears that tnis final category represents violations of the land

r';éfdnﬁ‘law. A yomg tenant who is renting land from a parent’ or other
mlatifie » however, is not apt to report the violation. Also, while these
c;.aseé mean that the nation has some tenancy, the situation 1s not necessarily
bad, Some allowance for tenancy is needed in the farm tenancv svstem to
permit flexibility. No erfort should be made to outlaw infrequent cases of
tenancy as long as the leasing arrengements contribute to the mutual welfare
of the land owners and tenants s landlords do not exploit their tenants , and
there 1s no movement towards establishing & landlord class.

The evidence gathered conceming the iimact of the land reform program
on farm productivity is inconclusive. A straight comparison of average crop
yields and total farm production for the years immediately preceeding the land
reform with the situaﬁion following the reform siows that the crop yields and
total productivity increased swstantially in tre post-reform period., A
number of factors contributed to this change. Conditions in agriculture were
disrupted during the prereform years, while more stable conditions, wider use
of commercial fertilizers, and improved manarement oractices helped to bring
about higher yields after 1954. It 1s assumed that the land reform program
has had a favorahble impact on agricultural productivity. It certainly provided
individual operators with better incentives to increase production. In the
absence of some control areas with which corparisons misht be made, howevér,
one cannot argue conclusively that the land reform elther Increased or decreased
farm production.

The land reform appears to have had two wnforscen and unfortunate effects
on farm credit arrangements. Reciplents of land parcels under the reform were
not able to use their land as security for loans wuntil full payment was made to
the govermment for the land. This situation reduced the amount of credit avail-

able to operators and undoubtedly affected the individual operating declsions
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of many farrers, This problem no longer remains as virtually all of the debt

on the redistributed land has been paid. One other’ problem éemains, however-
Because of the rule against the ownership of farmland by nonfarmers, private
money lenders are reluctant to lend money on farmland mortgages. A possible
solution to this problem could involve legislation that would allow money lenders
to foreclose on delinquent farm mortgages tha? meet specified standards as to
duration, interest rates, and conditions of payment. fhe lenders could then be
required to resell the foreclosed land within a ziven pepiod or sell it to the
government for redistribution. ‘

There is some feeling in Korea that ‘the 3-cheongho limit may represent a
barrier to the adontion of efficlent economies ¢ scale in farming operations.
This may be true with same special types of faming such as dairying. But the
evidence available at this time does not indicate a need for increasing the 3-
cheongbo limlt., Most of the farms in South Korea are small, the average holding
per farm household being; only 0.915 cheongbo in 1969. Only 5.1 percent of the
holdings were between 2 and 3 cheongbo in size at that time, while only 1.1 percent
involved more than three cheongbo.

If a considerable number of holdings were found in the 2.5 to 3.0 cheongbb
size category, one would suspect that the 3-cheongbo limit represented a barrier
to efficient orerations. Farm managerent obsefvations seem to warrant the view,
however, that farmers in Korea with the now avallable and accep.ed technology
find their optimum scale with less than 3 cheongbo. A trend towards farm mechani-

zation and the adoption of more labor-saving technology could call for an upward
revision in maximum farm sizes.

Three notable cxceptions to the 3-cheoigbo limitation should be noted. Farm
lands held by schools and welfare organizaticns were exempt from the maxiinum
acreage limitation at the time of the reform, No area limitation applies to the

amount of reclaimed farm land an individual may own, and no limitations apply to
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1tb.thé'émouﬁts pf undevelopéd'fbrest'or wild upland an owner may hold, Farmland
1s. sunnosedly dwned only by actual farmers. Reclaimed Qplands and Qiid uplands;
however, can bé owned by absenfee investors and nonfarmers as well as by actual\
tillers. These exceptions help to explain much of the farm tenancy ncw reportea
in the nation,

| The rule ﬁhat farrland must be ovmed by actual farmers in holdings of not
‘nbré than 3 cheongbos has provided a sipgnificant barrier to ncafarm investments
in land. As such it has probably encouraged the investment of con:idersble non-
fhrnléapital in other ventures which have contributed to the nation's overall
productivity. Other immortant impactu of the 3J-cheorigbo limitation involve its
effects on farm credit arrangements and on operator decisiors relative to econom
féf scale,

_ dIn summary, it would appear that in the near term, there needs to be a
relaxat%on of the: tenure laws to allow a land rental system to develcn. At the
pfesent/tine a system of land rental, which in no way can be interpreted as a
tendency to retum to the tenant-landlord system successfully eliminated in
Korea by the land reform program is needed to prepare Korean agriculture for
the coming technical advances and feed a growing and increasingly urban
population,

The fact that iand cannot be used as collateral for production loans as
the major source of farm credit in Korea is also seen és a major impédiment
to expanded production in agriculture., Credit restraints will ultimately slow
thé growth of nonfarm produced capital which is so badly needed. In addition
there is nced for a credit institution which can finance land development and
purchase., Farm pooulation bepan declining in 1967 and is expected to continue
declininy, As a result more land will became available for purchase outside
the famdly wit as time passes and there will be a need for credit to be avail-

able so these tramsactions can be completed. 'The declining population will alse
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li.-ad, eve.ntually , to lai-ger size faming wnits. This is not observable in
the data yet, so the three cheongbo limitation does not now appear to be
restraining substantial nurbers of farms from increasing in size,. It 1s
probable that this llmitation on size will restrain substantial numbers of
farms from increasing in size in the future ‘and the undesirable effects of
such restraint far outwleigh any benefits which may resuit, It therefore
woulé be more reasonable to allow the three chcd}mgbo limitation to float
upward when it becomes clear this limit is restraining substantial nurbers of
farms from expanding., In order to insure that attention will be paid to this
problem a repular review of the limitation should be instituted. Given the
slowness with which farm size will change, either a &early or biyearly review

would be reasonable.

A Regression Model of Land Expansion

Introduction

New land development has had a high priority in the agriculture budget in
pasé years and does in the third five year plan (TFYP). There 1s, howe.ver, a
lindt to the rew land that 1s feasible to develop. In addition, there are certain
econom’.c conslderations thaf determine whether or not a given plot of land will
. be used in production at all, and if so, for which particular crop. In this
section, as well as the next, we will attempt to postulate models in which the
expansion or contraction of land in apriculture use 1s in response to economic
incentives. Many of these incentives were discussed in the problem setting
sec.tion of this paper in a rather loose fashion and some vardables discussed

there as affecting either demand or supply of land prove rather difficult to

measure, However, the exnlicit model proposed here will be in the spirit of

the problem setting, section above,
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T-onomicallv Usable Land

| Clearly, the additional amount of potentially usable land is a technical -
bound ‘and 1s in no way affected by prevailing prices of agriculture output.
Te purpose of this section will be to set dovm an equation in which arable
land in use is determined by the prevailing values of certain economic variables.

As pointed out above, the arable land in use will be determined by the
intersect;ion of the supply and derand curves fc.;r land. The supply curve ansi the
demand curve along with treequilibrium condition that they be equal at any
moent in time constitute the structural equations of ou'f model. The structural
equations will contain both variables wnich are determined within the model and
those which are cetermined outside the model. In particular, the price of lanc
is one variable vhich would be determined within the model but for which no
reliable data are available., To get around this problem, we will ultimately
estimate a reduced form equation rather than one or both structural equations.

The demand for land in agriculture can be vwritten as,
d 7
(1) L =ap+aP + aZWt + a3ﬁﬁ't + a)FP + €,

vhere:

Pt is the price of land at time t;

Wt is the price index of food at time t;
PN'Ft 1s the price index of nonfood at time t;
FFt is the farmer population at time t;

£ is a random ecrror temrm,

Equation (1) is essentially an apgrepated demand for the land input over all
farms in Korca. ‘The economics of land use sugpest that & and a, will be
negative with a3 and ay, positive. e bars over certain variables indicate that

they are determined outside the model.
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The supply of Jand in agriculture can be written as,

8 :
(2) | Lt = bo + blPt

+ szﬁt + b3Ut + buﬁft» + “t"f

where variables in equation (2) which also appear in equatioh (1)’ areas
defined in equation (1) and:

Ut. is the ratio of urban population to total population at time t; ‘

C"Tt 1s the total spending by tne government for land expansion in time t;
n, is a random error term. |

The Ut variable is intended to represent the ef’ect of urbanization on the
| agricultural land base. The economlcs of supply suggest that bl’ b2 will

be positive and b, will be nemative. The effect of government land develc,.

3
ment programs, determined by the sign of bu, l¢ ambiguous, If food demand

is being satisfied at prevailing prices then n:ly developed land will most
likely be more productive than the marginal lar 4 in current production. We
would expect to observe the more productive neirly developed land to substitute
for the less productive and most marginal land causing total arable Jand to
decline, Therefore, any government investment which would bring into pro-
duction more productive land than the most marginal land now in use, will
cause total land in use to decline, other things the same. If, on the other
hand, there exists excess demand for food at current price levels then newly
developed land would not substitute for more marginal land already in use

but rather supplement existing production in order to satisfy the existing
£mand, Therefore, govermment investment would increase total land cultivated,
The implication of all this is that the sign of bll may be elther positive

or negative, That is, govermment investment in new land development such as
tideland reclamation may increase or decrease the total amount of arsble land

in uwse,
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The third equation is the equilibrium condi'cion that the supply or land

be equal to the amount demanded,

(3) LS = I = L.

With this third equation we can drop the superscrivts s and d fyrom Lt in
equations (1) and (2) and we arc left with two eqguations in two endogenous
variables and five exorenous varisbles. That is, two variables determined
by the supnly and dewand for land (P and L, ) and five varisbles determined
by forces other than the supply and demand but which affect the supply and/ov
demand for land if they are changed,

As mentiored above, data on the price of lznd 1s not avallable but by
solving equations (1) and (2) for the reduced form equation for land, we can
obtain an expression which does not depend on the price of land, Pt;‘ We can
also determine the expected sigre of the coefficients in the reduced form
equation from the sifms of the coefficients of equations (1) and (2). The
reduced form equation which will be used to predict the total quantity of

arable land in use in apriculture is s

4) L, =cy+ clﬁ‘t + caFNTv*t + c3FP't + cuUt + ¢c.GI_ + §

t 5t t
where, " -
a +
cy == zl_bz 503
1 1
a,b
|
a,b
41
Co ™ = — > 03
3 a, hl
b
3
B, W - - <0 }
4 a; = by
b
4 L]
€5 = = a, = b1 N 03

St is a disturbince term,



2y | Lo
Even though we cannot determine, for example, the elasticity of demand

. or supply, we can at least determine if our model is reasonable in a quali-
tative sense. All signs of the regression cbefﬁcients should be as shovm
in equation (4).

Table 1 shows the coefficients associated with each variable along

with the wnits of measures on each variable.

Table 1., Regression Resultsa

Independent Variables Regression Coefficients Uhits ol Measure

Constant | 1720,94* B
Food Prices n.s. 1965 = 100
Nonfood Prices | b, hye A 1965 = 100
Government Investinent N8, 1000 won
Farm PopulatZon | 23. 14 100,000 persons
Urbanization =5.90% percentage

K = .996 D.W, = 2,47™5" d.f. =9

8he independent varisble is in units of 1000 hectares.

*
The coefficient is more than two and one half times its standard error.

As can be scen from Table 1, none of the coefficlents have an unexpected
sign. The coefflclents with an asterisk are considered to be statistically
different from zero. The n.s. means that coefficient is not statistically
i fferent from zero. We find that nelther the price of food (PF) nor
govermment investment (GI) sigmificantly affect the amount of arable -land
in use. 'The hirh correlation between food prices and nonfood prices coupled
with the Insipnificance of food prices might lead one to suspect multi-

collircarity i1c a problem. 12 The fact that no land expansion can be attributed

12,
Food prices were rore hishly correlated with nonfood prices than with land,
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" to government investment 1is more difficult to explain. As discussed above,
one possibility is that excess demand for food is an 11lusion and in fact there -
1s no tendency for food prices to rise as a result of demand shifting more
than supply.

However, one must be somewhat cautious with this interpretation in
view of the fact that food prices have been increasing more rapidly than
have nonfood. Given that the income elasticity pf nonfood products exceeds
the income elasticity of food products. We would expect the demand for nonfood
to shift more than the demand for food as income grows. Unless there is
a very substantial difference in the elasticities of supply of food versus
nonfood, this difference in income elasticities would lead to food prices
rising slower than nonfood prices. Either nonfood supply is substantially
more price_elastic than focd supply or something like excess demand is
forecing food prices up.

One other possible rational for the apparent failing of goverrment
Investment to significantly affect land use is lack of complimentary invest-
ment in roads to transport production from the newly developed land to main
arteries of transportation. Newly developed land will probably be somewhat
less productive than land already in production, but in addition the costs
of productlon on new land will be higher than on old. This bulk of this
increased cost can be attributed to the increased amount of labor spent on
a unit of new land as compared with old land. Basically 1t takes longer to
get seed and fertilizer to the new field and to carry the product out when
the crop is harvested. This would seem to be an inconsistent line of reason-
ing in a labor abundant country like Korea until one considers that times
in which more valuable during the times of year when new land would b> planted
or harvested than during the times when 1t 1s actually developed. That is,

land which has been developed may not be put into production because the
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farmer does not have time vto plant new land during .tbé peak planting and
harvesting perlods vl thout sacrificing production in older, possibly more
productive land, 4

The coet'ficient on nonfood prices is positiQe as expected. As the
price of‘ nonfood goods increase consumers tend to demand less nonfood goods
ahd more food céusing the demand for land to increase in an effort to satisfy
the Increased demand for food. In this context, we are viewing food and
nonfood goods as suwstitutes in consurption. This 1s, of course, something
of a simplification but it appears to be true in the aggregate.

Both the farm population, which will increase the demand for land, and
urbanization, which will decrease the supply of land, have the expected
signs. Given the trend in these two variables, “oth will tend to cause land
use to decline. Since 1967, the absolute number of peonle in farming has
declined, and, of course, urbanization has proce:ded at a very rapid pace.
Cleérly » urbanization and the concomitant demand: for infrastructure associated
with its increase will not only compete for land now being used in agriculture
but, in nearly every instance, urbanization will compete for the most produc-
tive land.

Using equation (4) to forecast the land in use in 1985 produces an
unterable result., Taking the current estimates of total population and
rural population being used by the Apriculture Sector Simulation Project
we have a total population of 39,281 million with 14.704 million being
rural., The FP variable will be 14,704 in 1985 and the U variable will be
52.6 in 1985, Since both the govemment investment variable (GI) and the
food price variable (FP) were not significantly different from zero we need

not estimate their values in 1985. Assuming the price of nonfood goods will
increase at approximately the same rate between 1970 and 1985 as it did between
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1955 and 1969, we can estimate the PUF variable in 1985, The price of non-.
food fFoods increased at a rate of 13 percent per year from 1955 through 1969,
This‘would imly that PNF would be 373 in 1985, Substituting these values
into equation (4) aleng with the estimated parameter values shown in Table 1
vields a total of 3,351 million hectares of land in agriculture use. This
means that anproximately one million hectares of new land would be brought
into production. As has been poirted out, at‘ this point in time, Korea does
not have anything like one million hectares of land that is physically

capable of producing scme kind of arricultural product. Clearly, the physical
land constraint will force the land expansion to stop far short of 3.351 million
hectares and food prices will begin increasing much faster as the physical
limitation is app-oached. Unless food prices are stabilized by importing
substantial quantities of food we would expect a major adjustment in the

price of food relative to the price of nonfood zpods,

Linear Programmine Analvsis

A lnear nrogramming analysis was made by KASS to determine the upland
eropping, pattern which would raximize the discounted net cash flow on the .
85,000 hectazes of land with a slope of less than 10 deprees. Assuming,
1965-69 technolory and 1969 prices (Appendix 3, Tables 1, 2 and 3), development
costs In addition to operating costs (Appendix 3, Tables 4 and 5), unpaid
family labor for development of land and 1969 estimtes of avallable famrm
labor (Appendix 3, Tables 6 through 11), 1t was determined that, excepting
grapes, most frult crops in most arcas would yicld a negative discounted (€ 18%
interest rate) net cash flow stream (Appendix 3, Table 12). Likewise, unless
it becones possible to raise more than one crop annually on the same land,
the net cash flow stream is relatively low for traditional upland crops.,

However, when budirets were proposed holding all assumptions th: same except



price, and}usinrg: 1970 pri_ces,/ additional single crops became realistic
'.ﬁossibilities-. This determination underscores the importance of favorable
price relationships if certain kinds of cropping pattems are to be encouraged.

The linear programming solution using 1969 prices favored barley, wheat,
sveet potat.oes, veretables, and milberry, grapes and pears. However, with
1970 prices, additional crops of sovbeans, white potatoes and apples were
brought into the solution. (Appendix 3, Tables 13 and 1)

The amount of labor required for land development varies with price
relationships and differing crop combinations. An average requirement of
about 1,500 hours per hectare can be cxpectcd.l For all regions, the 1969
supply of labor is apparently more than adequate for meeting initial land
development requirements as well as the annuzl crop labor requirements.

An estimate of the hourly labor return w:s made by dividing the product
of the discounted nct cash flow and the capital recoverv factor by the hours
of labor required. The results are summarize: in Appendix 3, Table 15, Under
the 1969 orice assurption, the hourly return ronred by province or region from
80 to 122 won per hour. Under the 1970 price assumption the range was from
169 to 267 won per hour.

Even though the 1969 supply of farm appears adequate for a long range
land develonment program it would be advisable to study carefully long
range rural migration expectations for the possible conclusion that in the
future, the current unused stock of farm labor will no longer be ava’lable,
Even with adequate labor supplies attention must be given to altermative
use of that labor and to the financial risk that must be bome by the farmer
who undertakes long, ranpe land development activities, The results of assuming
the farmers would be pald for their develonment labor requirements and for
one-half of the monetarv development costs are summarized in the linear

programming solution in Appendix 3, Table 16, By increasing the net cash flow,
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\ ‘additsi‘onal crops were brought into solution, In general, however, the increase
in hourly labor retum with a subsidy program requiring nearly 52 million won
was no more than the increase brought about by increasing farm prices from

‘the 1969 to the 1970 levels.

Even thourh one could argue that the results indicate that if thé program
were implerented aleng the lines of the linear programming solution, the
situation weuld be an immrovemrent over ro develiymen’, =t #1l, Closer examina-
tion suggests that the relatively low retums to labor perhaps would not be
attractive to farmers expected to use their surplus labor in land development
activities. Adrdttedly, the calculations included an 18 percent discount
rate which might be adequate for the risk involved, it is the judgment of
this investigator that the returms should be higher to make upland developnant
a strong competitor for limited national resources including human energy.

Of course, there are ways in which the prospective returns could be higher
than those postulated. Perhaps the vield estimates are far below those
possible in the coming decade. A 10 percent increase in yields could make |
a substantial difference in the conclusicns reacted, Therefore, output
increasirz technolory develepment perhaps should precede extensive upland
development. Likewise, labor saving, technology decpite current labor sure
pluses could pay handsome retwms in terms of returns per hour of labor
expended. Some of the “ruit crops combine risk in the loag walting period _
before maxirum productivity is rcached, rather low net returns per hectare,
and very large labor requircments. In a period of rapid outmigration of
farm lahor, one necds to be rather careful about specifying labor intensive
crops for the distant future if no provision is made for sore labor saving
technology.

In conclusion, from a purely economic point of view, it would appear

that agricultural output for some time can be increased more expediently with
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' k‘g;neater attention gilven to the improvement of output on already developed
,iahds than diverting resources to the development of new uplands.
On the other hand, there may be very good reasons for continuing upland
| development activities on other than financial grounds. There may, in fact,
be considerable need for community development activitles which inelude up-
land development, That is to say when considered in a total systems context
including the need for new roads, consumer services, and general improvement
in the quality of life, one might conclude in this sense that community
benefits would exceed community costs even though there may be many alter-

native investment projects which would show a higher rate of retum.

Sumary of Policy Recommendations

Although the policy recommendations have been spelled out in the text
above, they are rather scattered and it would be well to have then sunnarized
briefly for the more casual reader. They will be listed here in approximately
the same order they appear in the text above.

The recommendations are:

1. To develop a classification system for forest land which obviates

the need to cut down new, partially devéloped forest land.

2. ‘The land reform laws which outlaw tendency should be relaxed some-

what to allow leasing arrangements whicﬂ contribute to the mutual wel-

fare of landlords and tenants to exist lawfully.

3. To develop a credit institution to finance private land purchase

and development.

4, To institute a regular periodic review of the three Cheongbo

limitation on land ownership and when it eppears to be inhibiting

growth, revise it upwards.



| 5".‘ “In order to make goverrment investment in land development more

: efi‘ec’cive » &llocate funds for the development of roads which are capable
~ of moving rototillers and other light equipment to newly developed
land.

6. Consider the possibllity of importing more food as a means of
conbrolling expected future relative food price increases.

7. Crops most likely to be profitable on newly developed upland are
barley, wheat, sweet potatoes, vegetables, mulberry, grapes and pears.
The analysis indicates that new upland development in any case is
quite marginal from an economic point of view.

8. Since a relatively small increase in ylelds (10%) will make a
substantial diffarence in the economlc viability of upland crops,
output increasing technological development should ke vigorously

pursued,
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Appendix 1

Use, Korea, 1969, .

- dable 1. Total Land Area Distributed by Types of

7

_1é$éification Total area Upland xjegionl Single crop Double ctop
N : : region2 region3
Total land area ©,847.7  2,597.8. 2,027.0 - 5,222,9
Paddy . ' ' | : B

Singie Crop paddy 646,9 05,2 . 284.7 ' 257.0
Double crop paddy ' 646.9 32.1 .86;0, 558.8

Total paddy 2,293.7 137.3 . 370.5 785.9
Upland 1,036.7 263.7 246.0 527.0

‘Total cropland 2,330.4 401.0 616.5 1,312.9
Foreost land 6,682.6 1'957.3 '1'17106 3'55702
Convertiblc4 321.2 . 80.: 74.5 165,9
Forcst reserves 5,940.3 1,764.1 944.6  3,231.6
Other 421.1 112.4 152.6 159.6
Industrial 8.5
Other lands

Urban area -680.1
Nonforest conserved

and miscellaneous 146.1

1L'pland region is made up of provinces of Gangweon, Chungchecng Buk, and Jeju.

2angle crop regijon includes provinces of Kyeonggi, Chuncheong Nam, and Seoul City.
3Double crop region includes vrovinces of Gyeongsang Buk, Gyeongsang Nam, Jeolla Buk,
Jeolla Nam, and Pusan City.

4Nonfnrmed uplands with a slope of less than 24 degrees are classified as convertible
_forest land,
Source: MAK, Yearvook of Agriculture and Forestry Statistics, 1970, and Kim
Byeong Do, Kim Bong Min, and Warven H. Vincent, Projected Land Development and
Related Projects of rorea, pp, 5-6 (Progress Report, Agriculture Sector Analysis
Study, December 1971) .




APPENDIX | TABLE 2 -- AREA AND INDICES OF CULTIVATED LAND ~ SOUTH KOREA, 1918-1968

Area : Index 1918 = 100
Year Paddy Upland . Total Paday Upland Total
lhectares) ) {percent)
1918 1,149,548 959,071 2,107,619 100.0 100.0 100.0
1919 1,150,550 965,949 2,116,499 100.1 100.8 - 100.4
1820 1,148,313 961,635 2,109,948 99.9 100.4 100.1
1921 1,150,238 962,766 2,113,004 100.1 100.5 100.3
1922 1,149,568 958,312 2,108,280 100.0 100.0 100.0
1923 1,155,990 962,596 2,118,586 100.6 100.5 120.5
1924 1,160,7¢€6 962,842 2,123,628 101.0 100.5 100.8
1925 1,161,202 360,188 <,121,390 101.0 100.2 100.7
1926 1,165,957 955,254 2,121,211 101.4 99.7 100.6
1927 1,176,401 943,705 2,120,106 102.3 98.5 100.6
1928 1,182,992 940,505 2,123,497 102.9 98.2 100.8
13829 1,187,851 937,245 2,125,096 103.3 97.8 100.8
1930 1,195,986 932,847 2,128,833 104.0 97.4 101.0
1931 1,138,219 924,574 2,122,793 104.2 96.5 100.7
1832 1,205,578 922,695 2,128,273 104.9 95.3 101.0
1333 1,208,486 926,626 2,135,112 105.1 96.7 101.3
1931 1,211,764 924,876 2,136,640 105.4 96.5 101.4
1335 1,217,352 923,215 2,140,567 105.9 96.4 201.6
1936 1,219,707 912,259 ~.138,96G6 106.1 95.9 101.5
1937 1,227,204 914,125 2,141,323 106.8 95.4 101.6
1938 1,237,594 916,510 2,154,104 107.7 95.7 102.2
1239 1,245,042 917,536 2,162,578 108.3 95.8 102.6
1940 1,244,830 913,662 2,158,492 108.3 '~ 95.4 102.4
1941 1,241,419 908,688 2,150,197 108.0 94.8 102.0
1942 1,233,077 905,336 2,138,413 107.3 94.5 - 101.5
1943 1,216,711 825,070 2,041,781 105.8 86.1 96.9

{(Continued)



APPENDIX | TABLE 2 -- (continued)
Area Index 1918 = 100
Year Paddy Upland ~ Total Paddy Upland — Total
(hectares) (percent)

1944-48 - - - - - -

1945 1,225,339 827,125 2,053,464 106.7 86.3 97.4
1850 1,148,698 836,357 2,054,055 99.9 84.1 92.7
1851 1,149,644 792,407 1,942,051 100.0 82.7 92.1
1952 1,153,426 789,065 1,942,491 100.3 82.4 92.3
1953 1,152,395 787,107 1,939,501 100.2 B2.2 .92.0
1954 1,160,964 789,410 1,950,374 101.0 82.4 ~92.5
1955 1,187,392 807,448 1,994,820 103.3 84.3 94.6
1956 1,188,745 8C3,122 1,991,867 103.4 83.8 94.5
1957 1,192,929 805,377 1,998,806 103.8 84.1 94.8
1953 1,199,661 812,678 2,012,342 104.4 84.8 85.5
1959 1,202,892 813,334 2,016,226 104.6 84.9 95.7
1960 1,206,245 818,548 2,024,793 104.9 85.4 96.1
1961 1,210,900 821,653 2,032,553 105.3 85.8 96.4
1962 1,223,096 839,573 2,062,669 106.4 £7.6 97.9
1953 1,228,103 851,540 2,079,644 106.8 88.9 98.7
1964 1,261,140 909,874 2,171,014 109.7 95.0 103.0
-1965 1,286,195 970,190 2,256,386 111.9 101.3 107.1
1966 1,287,111 1,005,965 2,293,077 112.0 105.0 108.8
1367 1,290,517 1l,uv21,392 =,271 217 112.3 106.6 109.7
1968 1,289,317 1,029,448 2,318,765 112.2 107.5 110.0
1999 1,282,969 1,028,105 2,311,077

Source: Sung Hwan Ban,"The Long-Run Productivity Growth in Korean Agriculturavlf.

Development, 1910-1968,"Doctoral dissertation, University of dinnesota,

2PN

6€
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“ APRENDIX '] "TABLE 3'.2- LAND UTILIZATION - SOUTH KOREA, 1918-1968

. Index of ~Multiple
Crop Crop Area Cropping
"~ Year Area 1918=100 Index
(hectares)
1918 2,888,464 100.0 137.0
1919 2,926,402 101,: 138,3
1920 2,938,675 101.9 139.3
1921 2,944,971 102.€ 139.4
1922 2,952,210 102.: 140.0
1923 2,956,051 102.3 139.5
1924 2,972,866 102.¢ 140.0
1925 3,019,559 104.5 142.3
1926 3,046,660 105.5 143.6
1927 3,069,299 106.1 144.8
1928 3,086,359 106.¢ 145.3
1929 3,150,538 109.1 148.3
1930 3,208,775 111.1 150.7
1931 3,226,385 111.7 152,0
1932 3,212,622 111.2 150.9
1933 3,292,482 114.C - 154.2
1934 3,356,958 11l6.2 157.1
1936 3,230,209 115.3 158.7
1937 3,308,762 114.6 154.5
1938 3,302,498 114.3 153.3
1939 3,137,323 108.6 145.1
1940 3,281,462 113.6 152.0
1941 3,289,960 113.9 153,0
1942 3,045,426 105.4 142.4
1943 3,223,047 111.6 157.9
1944
1945 2,931,619 101.5
1946 2,713,886 94,0
1947 2,764,615 95,7
1948 2,847,985 98.6
1949 2,924,663 101.3
1950 2,845,247 98.5
1951 2,626,136 90.9
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APPENDIX | TABLE 3 =-- (continued)

Index of Multiple
_ Crop Crop Area Cropping
Year Area 1918=10¢ Index
(hectares)

1952 2,733,309 . 94,6 140.7
1953 2,892,087 100.1 149.1
1954 2,949,916 102.1 151.2
1955 3,008,356 104,2 150.8
1956 3,073,975 106.4 154.3
1957 3,074,031 106.4° 153.8
1958 2,964,839 103.3 148.3
1959 3,003,599 104.0 149.,0
1960 3,013,001 104.3 148.8
1961 3,107,966 107.6 152.9
1962 3,166,485 109.6 153.5
1963 3,236,442 112.0 155.6
1964 3,345,089 115.8 154.1
1965 3,550,039 122.9 157.3
1966 3,452,696 119.5 150.6
1967 3,487,526 121.1 151.3
1968 3,516,758 121.8 151.7
1969 3,544,804

Source: Sung Hwan Ban, "The Long-Run Productivity Growth in
Korean Aqricultural Development, 1910-1968, "
Doctoral dissertation, University of Minnesota, 1971,
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Appendix | “Table 4,  'Projécted Shifts in Agricultural Land Use Bofween
ity 1970 and 1976 and 1981, Korea

Classification E ‘ 1970 A 1976 o 1961‘

(0008 of hectares)
Agricultural land area

Paddy o 1,293.7  ...1,248.7 1,249.0
Upland 1,036.7 1,124.7 1,168.4
otal farm land 12,330.4 2,373.4 - 2,417.4

Anticipated shifts 1970-81

Paddy
Area added through tideland reclamations 27,7
Area lost to other uses 72.4
Upland
Area added through upland reclamations 237.5
Area lost to other uses 105,8

fotal farm land

Area added through reclamations 265,2
Farmland lost to other uses 178.2

Source: Author's interpretation of data reported by Kim Byeong Do, Kim Dong Min,
and Warren H. Vincent, Projected Land Development and Related Projects of Korea,
pp. 8-11. (Progress Report, Agricultural Sector Analysis Study, December 1970).



‘Table 1, Data Used to Estimate Equation (4),
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APPENDIX 2

Year hrable?  Food  Nonfood Govt.b Farm® Farm® Urbeni- ©
Land Price Price Invest, Pcbul. Income zation
Index Index
1955 1984.458 25,3 34,2 0  13.330 186.47 33.4
1956  1967.123 éu.6 43.2 0~ 13,454 176.73 39.7
1957  2010.C20 41,6  48.9 0 13.592  198.17 40,8
1958  2017.500 37.9 48,9 0 13.750 203.11 41,8
1959  2020,791 37.8  51.7 0 14,126 191,71 41.8
1960  2026.914 43,2  53.8 0 14,559  197.24 41,7
1961  2035.109 47.7  53.5 0 14,509 225.94 43,5
1962 2066.013 51.6 57.3 154,561 15.097 201.54 42,9
19063 207<.566 73.4  63.3 290,693 15.266 226,26 43,8
1964  2178,238 101.7 84,2 403.899 15.553 262.69  uu,4
1965  2260.148 100,0  100.0 2436.235 15.811 250.56 44,8
1966  2298.147 107.3  109.k 2151;ou1 15.781  277.31 46.0
1967  2321.814 116.8 115.5 1331.695 16.078 2U6.76 46,5
1968  2333.666 129.2 123.7 2014.651 15.908 249.28 48,3
1969  2331.805 146.8 128.6 975.897 15,589 282.00 50.4

' a1,000 hectares

b1,000 von

c100,000 persons

d

ePercent

Billion Won
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APPENDIX 3

Teble | Base Ylelds and Price for Selected Field Crops, Korea, Selected
o Areas, (Kg/ha for Yield).

vortoyfneat | 0T+ Tl Toveer g [M111e¥] corn
Ganaweon 3-1 1,590 {2,050 | 820 2,260 - 680 | 1,640
Chunacheona Buk 3-2{1,840 | 2,350 | 850 2,080 - 720 -
Jeju Island 3-3 1,480 | 1,260 ] - - 5,540 |,080 -
Gyeonaal |-1 1,900 ,2,580 670 2,480 - - -
Chunacheona Mam 1=2{2,170 | 2,450 | 820 - - - -
Double Cropping 2-0]2,128 12,365 | 719 2,003 4,739 794 -
Price: Vl/ka 36.42 | 24,31 | 49,45 14,40 12.80 37.33 | 26,34

Source: 1965-69 Averane Yields reported in YearbooK of Agriculture and
Forestry, 1970,

Prices for 1969 from KASS reports

Table 2 Base Yields and Price for Selected Frui+t Crop and Mulberry
Korea Selected Areas, (Kg/ha for Yield)

Apple | Peach | Grape | Pear | Perslmmon Mulberry

Ganaweon 3-| - - - - 6,590 212
Chunacheonq Buk 3-2{ 7,500 | 4,400 - - - 222
Jeju Island 3-3 - - 14,430 - - -
Gyeonaql |-| 3,900 - 1,020 - - 232
Chunacheonn Ham -2 | 7,450 | 3,050 6,020] 7,030 - 179
Noubla Croppina 2-0il2,606 '7,809 5,889 9,836 7,411 210

Price W/kn 43.20 132,00 | 58,93 | 43,52 27.07 418

Source: 1965-69 averane yields reported in Yearbook of A

Forestry 1970, Prices from KASS reports

ariculture and
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‘Appendix 3 Table 3, Base Yield for Three Selected Vegetables, Korea,
Selected Areas, kg/ha

Chinese Cabbaqe Radish Red

Pepper

anawoor J=1 11,670 12,690 1,790
Chunacheonq Buk 3-2 - 11,920 12,800 2,050
{aju Istand 3-3 15,950 19,220 2,560
Gyeonanli [=1 12,250 13,140 2,170
Chunacheona Ham |=2 11,670 12,560 /,860
Double Croppina 2-0 1,227 13,484 1,908

Price Vl/ka 12,26 10,93 305.86

Source: [965-69 Average Ylelds reported in Yearbook for Aariculture and

Forestry 1970,

Appendix 3 Table 4,

Distribution of Farmer's Development Costs by

Prices from KASS reports

Year for Fruit Crops and Mulberry (Won/Ha)

Additional Additional Plants Total .
Year | Lime Compost Fertilizer|! Fruits Mulberry Fruits | Mulberry
|
1 4,000 5,000 4,000 58,400 4,500 71,400 17,500
2 |0 4,000 3,000 0 0 7,000 7,000
3 {0 3,000 2,000 0 0 5,000 5,000
4 0 2,000 1,000 0 0 3,000 3,000
5 0 1,000 0 0 0 1,000 1,000
6 0 0 0 0 0 0 0
7 {0 0 0 0 0 0 0
8 4,000 0 0 0 0 4,000 4,009
9 0 0 0 -0 0 0 0
10 10 0 0 0 0 0 0
11 |0 0 0 0 0 0 0
12 0 0 0 0 0 0 0
13 |0 0 0 0 0 0 0
14 4,000 0 0 0 0 4,000 4,000
15 0 0 0 0 0 0 0
10 |0 0 0 0 0 0 0
17 |0 0 0 0 0 0 0
18 |¢ 0 0 0 0 0 0
19 |0 0 0 0 0 0 0
20 4,000 0 0 0 0 4,000 4,000
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Appendix 3 Table 5, Distribution of Farmer's Development Costs by
: ; Year for Graln and Vegetables (Won/Ha)

Additional Addit{innal
Year Lime Compost Fertilizer Total
1 6218 8000 4000 18,218
2 0 6000 3000 9,000
3 0 4000 2000 6,000
4 6218 2000 1000 9,218
5 0 0 0 0
6 0 0 0 0
7 6218 0 0 6,218
8 0 0 0 0o -
9 0 0 0 0
10 6218 0 0 6,218
11 0 0 0 -0
12 0 0 0 0
13 6218 0 0 6,218
14 0 0 0 0
15 0 0 0 0
16 6218 0 0 6,218
17 0 0 0. 0o .
18 0 0 0 0
19 6218 0 0 6,218
20 0 0 0 0
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l'Appendlx 3 Table 6, Farm Labor Avallability and Utilization by One~Tenth
. Year Perlods, Gyeonggi do. (Hours)

- Farm Labor Labor Used Other Farms Unused
farlod Hours Avallable on Crens Labor Farm Labor
| 102,079,617 4,429,056 15,204,675 82,445,286
7 110,255,039 11,317,863 16,422,494 82,514,682
7 129,772,693 27,715,027 15,244,668 86,312,998
4 162,048,275 47,0%2,379 12,550,412 99,469,534
5 195,021,357 111,490,317 1Y, 396,395 28,134,145
6 112,808,097 88,327,957 19,393,165 _9,08!,95?
~ 7 119,020,012 49,453,282 15,147,913 54,418,817
8 161,555,895 64,162,624 15,647,167 81,746,044
9 122,093,165 68,704,580 15,314,331 38,073,854
10 105,932,480 16,125,586 15,480,749 72,326,145

Appendix 3 Table 7.

(Hours)

Farm labor Availability and Utilization by One-Tenth
Year Periods, Chungnam do,

Farm Labor l.abor lsed Other Farms Unused

Perlod Hours Avalilahie On Cronng Labor Farm Labor
| 119,024,269 9,122,157 29,522,998 84,379,114
2 128,557,520 14,925,53] 31,887,643 81,744,346
3 151,315,130 34,241,729 79,600,650 87,472,751
4 188,948,501 50,046,785 30,194,316 108,707,400
5 180,755,105 128,924,244 29,896,231 21,934,630
6 131,534,259 88,976,120 29,898,736 12,659,533
7 138,777,490 50,991,442 29,412,781 58,373,267
8 188,374,385 69,824,401 30,382,185 88,167,799
9 142,360,791 72,578,618 29,735,916 40,046,257
10 121,185,408 16,701,304 30,099,051 74,425,053
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Appendix 3 Table 8. Farm Labor Avallability and Utillzation by Ore-Tenth

Year Periods, Doutle Cropping Region. (Hours)

= I Farm Labor Labor Used Other Farms Unused
Porlod Hours Avallablo on Crons Labor Farm Labor
| 565,005,943 21,675,891 46,109,451 497,219,601
. 610,260,109 9¢,524,699 49,802,589 469,932,821
3 718,290,051 214,338,165 46,230,730 457,721,156
4 896,334,949 258,354,035 47,157,926 591,422,988
5 852,041,054 719,141,296 46,692,372 92,207,386
6 624,391,250 422,397,101 46,696,284 155,297,862
7 658,774,110 252,395,883 45,937,313 360,440,914
8 894,209,552 359,508,229 47,451,343 486,850,060
9 675,783,972 377,179,073 46,441,990 252,162,909
{10 575,264,832 84,761,718 46,946,666 443,556,448

Appendix 3 Table 9. Farm Labor Availability and Utilization by One-Tenth

Year Periods, Gangweon Jo Region. (Hours)
Poriad Farm Labor Labor Used Yther Farms Unused

Hours Available on Crops l.abor Farm Labor

| 54,980,841 991,303 6,441,147 47,548,391
Vs H9,384,533 4,558,583 5,957,051 47,868,899
3 69,896,949 14,401,662 6,458,089 49,037,198
4 87,280,929 24,173,219 5,587,611 56,520,089
5 83,496,147 58,462,116 6,522,571 18,511,454
6 60,759,637 50,368,074 6,523,123 3,868,440
7 64,105,440 24,115,925 6,417,100 23,572,415
3] 87,015,718 38,6%0,663 6,628,599 41,756,456
9 65,760,673 30,694,670 6,487,600 28,578,403
In 55,979,1%6 6,333,632 6,598,100 43,087,404
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i’AppendIX'B Table 10, Farm Labor Avallability and Utilization by One=Tenth
Year Periods, Chungbug do Region., (Hours)

Parlod Farm Lahor Labor Used Other Farms Unused

Hours Available on Crops Lahor Farm Labor
o 64,508,610 | 2,371,354 2,341,030 59,855,227
? 69,740,735 9,006,045 2,528,534 58,205,656
3 82,005,846 23,420,537 2,347,187 56,318,122
A 102,501,300 36,721,890 2,394,202 63,385,148
5 08,056,524 86,812,319 2,370,625 8,873,580
6 71,355,1%6 56,786,430 2,370,824 12,197,882
7 75,284,393 42,159,956 2,332,290 30,792,147
) 102,189,852 51,372,552 2,409,159 48,408,141
9 17,228,272 42,535,454 2,357,913 32,334,905
10 65,740,992 9,271,822 2,383,536 54,085,634

.Appendix 3 Table 11, Farm Labor Avallablili-y and Utilization by One-Tenth
Year Periods, Jeju do Region. (Hours)

Poriod fFarm Labor Lator Used Other Farms Unusead

Hours Avallable on Crops Lahor Farm Labor

| 16,155,492 1,512,735 2,574,427 12,067,332
2 17,449,469 4,000,537 2,781,706 10,667,226
3 20,538,422 7,383,186 2,582,201 10,573,035
4 25,646,505 6,274,046 2,633,989 14,738,470
5 24,534,392 17,743,375 2,607,986 4,183,031
6 17,853,528 13,719,694 2,608,204 1,525,630
7 18,836,654 1,314,837 2,565,812 8,956,005
8 25,568,578 10,202,810 2,650,378 12,715,390
9 19,323,025 10,627,180 2,594,001 6,101,844
10 16,448,832 2,557,470 2,622,190 11,269,172
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Appondix 3 Table 12, Present Value of Twenty Year Net Cash 7Iow for
o Selected Enterprises by Region (W/ha)l

g Ranlon Double
{ntarprico : .| Gyronaq! {Chunanam { Crop Canawnon | Chunabuk | Jelu
Parloy 161,831 189,787 185,438] 179,736 155,621 118,347
Whoat Fi,041 103,687 98,881 81,062 98,033 36,382
Savbeans 45,897 64,000 51,822 64,000 67,619 -
White Potatnes 5,943 - - 1,910 2,324 - 640 -
Sweet Potatoas - - 109,202 - - 133,550
Millet - - 46,059 34,440 38,516 75,212
Corn - - - 3,61 - -
Chinese Cabbane 328,426 311,221y 298,085| 311,221y 318,635 438,158
Radish 435,644 414,876f 447,966 419,532) 423,472 653,361
Red Penper 2,702,008(2,311,02312,371,566(2,222,74012,550,665 3,193,893
Barley % C, Cabbage 525,027} 526,240 517,686| 475,451} 508,531 582,379
Rarley & Radlsh 646,586| 639,407| 668,147 584,029{ 614,134| 806,427
Wheat & C, Cabbaae 474,248] 463,213 454,808 427,070| 451,450] 509,314
Wheaat & Radlsh 581,445} 553,325| 581,606, 535,362| 556,268 724,479
Soyhean & C, Cabbane 482,774 400,480 384,707 410,013 421,043 -
Soybean % Radish 516,359 513,647 528,560 518,307 523,695 -
Wheat 2 Yhite Potatouss| 151,829 - 121,348 1 118,236 132,240 -
Apple -73,039| =-73,833| -74,985 - -73,844 -
Peach - -98,634| ~139,933 - -110,349 -
Grane 691,4C5) 344,989 | 335,912 - 927,762
Pear - -17,717 4,018 - - -
Mulberry 155,731 (14,105} 138,454 | 140,025 | 147,878 -

1/ 1969 nrices



hppendixr}~~Tablerl3.'TL.P. Solution tor Korea (1969 prices),

’

Discountad iotal
Hot Cash Flow

(nterprise or Activity | Utilizaed Land | Mot Utilized Land (1022 Won)
G Lland 41,173 R) 28,010 q44
V Rarloy 3,337 0 77,573
Wheat 534 0 56,706
Sweet Potatoes 2,726 0 364,057
Red Peppor 5,353 0 §13,557,b42
Barley/C. Cabbaqge 10,706 0 5,677,408
Garley/iadish 10,706 0 7,418,229
Wheat/wh. Potatoos 7,811 0 947,849

C7 Land 30,522 13,878 22,161,781
" Grapes 4,710 2,210,588
Pcars 2,737 10,997
Chingse Cabbage 5,772 1,867,561
Radish 5,172 2,705,494
Rod Pepper 5,772 14,574,056
Mulberry 5,759 792,985
Total 71,695 15,878 50,200,725

Appendix 3 Table 14,

L.P. Solution for Korea (1970 prices).

Dlecounted Total

. Net Cash Flow

Enterprise or Actlvity Utl 1l zod Not Utlilzed (1000 W)
C’ Land 44,173 0 58,389,609.9
Barloey 3,267 732,215.7
Soyboans 308 40,848, |
White Potaotes 296 71,048.9
Sweor Potaotes 10,537 1,565,703.1
Bariey/C, Cabbage 10,706 9,456,881.8
Barley/Radlsh 10,678 12,552,634.8
Soybean/Radlsh 28 28,068.2
Red Pepper 5,353 e 33,942,109,3
C2 Land 33,920 - . 10,481 51,311,747.5
Appiovs 2,737 ' 103,020.7
Grapos 4,710 2,309,962.3
Pears 3,398 1,354,439.8
Chinese Cabbage 5,772 3,909,i54.5
Radlsh & 772 5,431,077.8
Red loppor 5,772 36,487,932.2
Mulberry 5,799 1.716,160,2
Total Land 75,093 10,48/ 109,701 ,357,4
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Appenﬂlx 3 Table 15, Labor Returns from Upland Development Program

Under Alternative Assumptions, by Region,
W/hourt/
Reglon Land Develosment Labor Annual Crop Labor
1969 Prices | i970 Prices | 1970 Pricesi} 1969 Prices {1970 Prices 11970 Price:
& subsldy & Subsicy
Cyconsgl 6 221.5 223.3 155.6 137.0 120.0
Chungnatn .8 202.9 209.5 136.8 91.2 89.4
ouble Crop 3 169.0 211.4 148.6 316.4 351.0
Chunqgbuk .7 233.0 229.8 66.0 162.2 (23,1
Jaju .0 266.9 317.2 Iy 102.8 185.6 275.5

1/ Compute as fol'ows:

Appendix 3 Table 15,

Hourly labor return =

Discounted Net Cash flow X Capltal Recovery Factor |

Hours of

Labor

L.P. Solution for Korea (1970 prices plus subsidy)

Discounted Tfotal
Entorprise or Activity | Utlllzed Not Utilizad | MNeT Cash Flow
C, Land 41,173 0 78,447,753,5
Bariey 1,005 689,875,3
Whoat 615 290,840,7
Soybeans 462 306,159,4
Sweet Potatoes 1,553 |,082,555,9
Red Pepper 5,190 12,528,743, |
Barley/C. Cabbage 10,706 20,767,595, %
Bar ley/Radl sh 10,678 29,566,898,9
Soybean/Radish 28 57,526,2
Wheat/W, Potatoes 10,936 13,$55,548,7
C, Land 38,975 5,426 36,525,491.7
Apples’ 4,222 2,571,374.3
Peaches 3,570 1,979,674,4
Grapes 4,710 4,757,984.5
Pears 3,398 2,084,149,8
Chinese Cabbage 5,772 7,177,173,7
Radlsh 5,772 8,434,825, |
Rod Pepper 5,772 34,753,569,8
Mulberry 5,759 4,766,740, |
Total 80, 148 5,426 149,973,245,2
Govo:nmenr Subsldy 51,300,258,2
1000 W)



