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FOREWORD -

" This publication is one of'aiSeries pf:Ko?eaangricultural;Sectpr3.u
Study Special Reports. Th.'ough the cooperatibﬁ of the Bepublic'of'kbféég
Michigan State University and USAID, an égricultural sector study, |

entitled Korean Agricultural Sector Analysis and Recommended Development

Strategies, 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 Iully
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
vJoint Korean and American task forces established to collect and analyze
ldéta and develop working papers on a variety of specific topics for back-

grourd and input and follow up to the sector analysis efforts. The renorts
are joint publications of the Agricultural Economics Research Institute,
Ministry of Agriculture and Forestry, Republic of Korea and the Department
of Agricultural Economics, Michigan State Unlversity, East Lansing,

Michigan.

Glenn L. Johnson, Project Director, MSU
Dong Hi Kim, Director, AERI ,
George E. Rossmiller, Field Project Leader, MSU
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AN ANALYSTS OF SUPPLY RESPONSE ON MAJOR
 AGRICULTURAL COMMODITIES IN KOREA

Chapter I

Introduction

In order to identify feasible alternative price policles and other
programs designed as econamlc incentives or disincentives in thé agricultural
sector, measurement of how producers and consumers have responded to such
programs in the past was undertaken. A number of studies have been made
oan the effect of consumer prices and incomes on consumption of agricultural
prbducts. Relativel& few efforts have been directed toward supply analysis.
And of the investigations into supply response, most have been directed
at Iicé. Problems in measuring supply response, if indeed Korean farmers
do respond to price and other economic incentives, may have accounted for

the lack of definitive information on supply.

Past Studies

Rex Daly, in conclusion to an assigmment in Korea in May-June 1967 and
May-June 1968, mentioned that "Attempts to relate changes in acreages |
and output to prices and other factors were not successful., It may be
possible to get more meahing,ful indications on the supply response 1n
agriculture by analyzing data for provinces or major producing areas."-l-/ '

A similar suggestion was made by George Tolley.g-/

-l-/Rex F. Daly, An Agriciltural Outloock Service for Korea—With Analytical
Appendix, Rural Development Division, Unlfted States Mission €6 Korea, Dec., 1968.

2/, George 5. Tolley, Research ileeds for Korean Grain Price Pollicies,
npublished mimeograph, July, 1971.
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o ‘Mr Yong-jin Kim wrote a masters thesis at the University'of S
Marylind on the subject, "An Economlc Analysis of the South Korean Food
Grain Sec’cor'."'i/ Mr. Kim canstructed twelve behavioral relations and six
definitional identities encompassing both the supply and demand side
of the food grain sector. On the supply equation for the area of rice,
barley and wheat, he used area lagged one year, undeflated price lagged
one year, and serial time as independent variables. The signs on the
coefficlents were as expected but significant 'at the five percent level
only on lagged price and time in the barley equation. The lagged price
in the wheat equation approached significance. The long run supply
elasticities in all three crops were quite low with barley having the gr'eatest
elasticity of around .1 - .2. ’

Anothner study aggregated the cereal crops in a supply equation with ‘
per capita domestic supply as the dependent variable, and a deflated index
of wholesale prices of graln lagged two years as one of three dependent
va.r-iables.ﬂ/ The other two independent vardiables were the quantity of
fertillzer applied per tanbo and a weather index constructed by taking
yleld deviation from a trend. This latter variable was quite significant
as would be expected from its formulation. The fertilizer input variable
was nearly "significant" but the lagged price variable was not. The supply
elasticity on total cereal production iﬁplied by the equation is about .1.
However, this probably understates the supply elasticity since fertilizer
application 1s likely affected by cereal prices also.

3/ Yong-jin Kim, An Econametric Analysis of the South Korean Food Grain
Sector, unpublished masters thesls, Unlversity of Vamwland, 1969,

Y Sang Gee Kim, The Impact of PL 480 Shipments on Prices and Domestic
Production of Food Grain in Korea, ARRL, Ministry of Agriculture and Forestry,
Korea,
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" In Joon Seol, in a distributed lag supply model an rice, estimated a

| long “r'un elasticity on area of .28 and on yield at 1.196..5-/ This added
up ﬁo a total long run supply elasticity of 1.485. This is substantially
higher than a .3 laig run elasticity on rice asswnedAby George Tolley in
his vstudy of Korean rice price policies.é/ Mr. Seol dld obtain sipnificant
coefficients in deflated rice prices lagged one year, both in the acreage
and in yield equations. The T°'s were .568 and .819 respectively for the
two equations estimated from annual data for 1960-69.

Another study in rice using 1957-69 data produced a long run elasticity
”of' supply of about .3.—7-/ In this study, the deflated price of rice
lagged one year and "time" were significant in explaining rice production.
A weather variaple (rainfall in May and June in seven provinces) carried a
bositive coefficlent and a "t" value of about 1.5. The %° was .77. Lagging
‘the dependent variable did not seem to have much effect.

Seong Woo Lee analyzed the supply elasticities on rice with respect to
acreage and yield from data for 1960-67.§-/ On area in rice, farmers did
not respond significantly to changing rice prices relative to fertilizer
prices. On yields, however, there was a slgnificant relationship, with an
elasticity of .18.

Little supply analysis has been reported on livestock. One study
related a general livestock-feed price ratio in one year to farms with

2/ In Joon Seol, Analysis of Supply and Demand Structure for Rice in
Korea, unpublished masters thesls, New Mexico State Undversity, 1971,

é/Tolley ooserved that a supply elasticity of .3 had been estimated in
previous studies for Korea and estimates from other countries typically
ranged from .1 - .5. See G. S, Tolley, Rice Price Policy in Korea.

v National Agricultural Cooperative Federation, Monthly Review, 3-1971.
NACF, Seoul, Korea, pp. 3-11.

% Seong Woc Lee, Supply and Demand Projection for Rice in Korea (1970-1980),
Unpublished research paper, Department of Agricultural Economics, Mlchigan
State University, 1970.
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. hhickens and hog numbers in the next year.g-/ Based on data for 1960-70
a correlation coefflclent of .93 was established between the 1ivestock-feed
;,"’;"price ratio and the number of farm raising chickens and a correlation

| ":écéff‘icient of .45 was estimated between the livestock-feed price ratio
.and hog numbers,

2/ Institute of Agricultural Econamics , Feed Supg%x and Use for Iivestock
Production in Korea, Office of Rural Development, ! stry of Jclence
and Technology, USAID, July, 1968.
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Chapter II

The Model

Because of the ‘lack of published research on supp]y ahd beuause of
cerhain differences in the conclusions of past studies, an analysis of
i supply :esponse was conducted on major Korean agricultural products. Using
annual time seriles data which began in 1955 for most commodities, linear
regression models were estimated for rice, barley, wheat, other cereals,
pulses, potatoes, vegetables, fruit, milberry, tobacco, beef, pork, cocoon,
poultrymeat and e@p. Data were generally avallable on crops with fespect
to prices received by farmers, areas, ylelds, and production but only on
rice was the information on production costs over long enough period of time
to ﬁcozporate in the time serles analysis. Statistics on livestock were
’more difficult tb assemble so the analysis was somewhat abbreviated.

The first step in the analysis was to obtaln as corplete a description
of Korean agriculture as vossible and identify factors likely to influence
farmers' production decisions. The statistics were then collected and
processed into a form that would allow testing certain hypotneses about
farmers' response to price and other economic incentives. The basic premises
were that:

1. past prices strongly influence farmers' price expectations

2. farmers would begin to respond in a significant way a year after

the price. had changed

3. farmers would respond to increases in net incame in about

tﬁe Same way whether due to higher prices, increased yields s
Increased direct subsidies or cther reasons.

4, gross or net returns per hectare or per animal would be more

significant in changing farmers produciion plans than would price

alone,



=0

g S mm respanses would be mﬂuenced . bythegeneral prioe :

level, _ | ,’ ; S ) - .'

~ Traditionally, price is treated as an independent variable in supp'ly‘
analysis. The price of a ma,jor input and/or an index of input prices often

are incorporated in some form. Prices of a few close substitites in |

production may also be appropriate to include. With only 10-15 years of data,
some llmitations are inposed on how many separate variables can be included.
Problems of intercorrelation among the variables over.time also develop when

several Independent varisbles are used.

These difficulties can be reduced and more a_priord information applied
by using or constructing gross margins on various commodities. The inpact of
the camponents of gross returns (prices recelved, yields, direct subsidles)
and direct costs (fertilizer, pesticides, hired labor, etc.) are measured
in proportion to their cantribution to the gross margin. This can all be
Incorporated in our variable and thus save on degrees of freedom. The
tradeoff here is that the separate effect of the components are not measured
separately. If a change in actual price affects expectatiorns in a way
different from a change in actual yields, then some bias is introduced in
the results. This drawback, however, is felt to be minor in comparison with
the advantages. 3oth price and gross retums (gross margin on rice) were
tried, altematively, in the equations and in most cases better results were

ootalned using gross retums.

Code

Following 1is the code on the variables used in the analysis. The

basic data are included in Appendix A.
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Axea of crop X in year t (1000 ha)

= ‘Yield of erop X in year t. (Ml‘/ha)
= Production of product X in ‘year t (1000 MI')

‘= Gross margin {Gross Retums minus Variable Costs) on product X

in year ¢* (W or 1000 W)

= Famm price of product X in year t* (W/g)

Rainfall in 7 provinces in May and June (simple average), m.m.

A,
RX{_‘ = ‘Gmss retums per hectare of cmp X in year t* (W or 1000 W)
FX
W
GX Direct government payments (MLl W)¥*

IPPF

= Index of prices paid by farmers (1965 = 100)

t
ICP, = = Index of feed prices in year t (1965 = 100)
PWB_ = Wheat bran prices (W/kg)
PLC, = Layer feed prices (W/kg)*
PB(‘Jt = Broller feed prices (W/kg)*
_NPPKt = NHet prices on hogs, i.e. hog price minus concentrate feed costs,
(W/kg)*
NPEGt = lzlst;k gﬁces on eggs, 1.e. egg prices minus concentrate feed costs,

NPBRt = Net prices on broilers, i.e, broller prices minus concentrate feed
costs, (W/kg)#*

T =  Serial time, 1956 =

#Deflated by the Index of Prices Pald by Farmers, 1965 = 100

The cammodities (X) are as follows:

RC = Rlice
BL = Barley
WH =  Wheat

BW = Barley, Wheat, and Rye
oC =  Qther Cereals

Pulses

PL



PT = Potatoes
VG = Vegetables

FR = Frult
CN° - = ‘'Cocoon
T8 = Tobacco

BF . = Beef
PK = Pork
PM = Poultrymeat

Regression Analysis

| A standard linear regréssion analysis was conducted to estimate the
supply equations for the various commodities. The "t" values on the
coefficlents are given in the parentheses. The R2 values and the standard
errors an the estimates (SE) are also presented. Varlous combinations of variables
listed in the code were explored and most reasonsble equations were selected

for presentation.

Rice

(1) ARC, = 435+ .588 ARC,_; + .000661 MRC_ _; + .0482 W

(3.39) (2.06) (.44)
¥ = .69 SE. = 29
() ¥YRC, = 2,31+ .0363 T+ .000002 MRC,_ + .00173 W,
(2.18) (.69) (2.12)
P = .50 SE. = .22

(3) Qic, = 2L+ 63.7 T+ .00368 IRC,_, + 1.91 W,
(2.99) (1.12) (1.8)

R = .64 SE. = 279
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  \ The gross margin varfable in Equations (1), (2) arid“(35‘j'.i€qui"‘ne‘s7sbn'é o
erxpl}ar_xation‘.j, This was derived from estimates of average prices fér"'f‘No;ven-bei-
to ,Aél‘il: yieids perv hectare and direct "out-of-the-pocket" costs per
heéi:are. The average price for each month in November to April was weighted
by the marketings "in the narrow sense". Marketings in the narrow sense and
in the broad sense are estimated by NACF. Marketings in the narrow sense
refer to commercial sales while those in the broad sense refer to both
commercial sales and various types of payment in kind. The "narrow sense"
were used in this analysis because data were avallable for a longer period
of time. From this process of welghting prices by ‘marketin@, a realistic
measurement was obtained of what farmers actually received for their rice
in the period of time that would be influential in their production plans
for the coming year. No season average prices are available on grain from .
official sources. ‘

The prices on rice, so derived, were multiplied times yleld to cbtain
a "gross retums” figure. Obviously farmers did not receive such amounts
since half the rice crop is consumed at home, Even sb, it provides a good
- indicator of the incbxre possibilities from land in rice. Production costs,
not including "self service," were deducted from the gross returns per
hectare to give a gross margin figure. The "self service" iems not included
in the production costs were mostly imputed interest on land and capital and
the value of the operator's labor.

The gross margin deflated by the Index of Prices Pald by Farmers was
lagged ane year in equations with acreage, yield and production of rice as
dependent variables. In the acreage equation, acreage was also lagged one

year to help measure the distributed lag effect postulated as a reasonable
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way in which farmers form expectatlons and adjust to thése expectations.
This approach or similar techniques have been suggested by Alt, Nerlove
and others., ‘

Also introduced into the acreage equation, and in the yield and
production equation as well, was a weather variable. Ralnfall in May and
June 1is critical in determining just how. much land can be planted to rice.
This is particularly true in the rain flelds and in the partially irrigated
paddy land. This variable has been used in other studies including
the one by Rex Da_ly.lg/

The explanatory power of Equation (1) was not particularly high with
an B of ,69. The coefficients on lagged acreage and gross margin, however,
were "significant" at the 5 percent level. The coefficlent on ;che weather
variable carried the '"correct" sign but was not significant.

Rainfall in May and June influences the date of planting which in
tum affects yields. On the yield equation, the weather variable was"
‘significant along with the time trend. The gross margin in the previous
.year, however, was not very important, according to Equution (2).

An alternative to measurling the Lipact of explanatory variables on
acreage and on yield is to measure thelr effect directly on production.

'i’he results are presented in Equation (3). The coefflclents on gross margin
and rainfall were not significant but appeared '"reasonable". DBy putting
the equation in logarithmic form, the weather variable becomes sipnificant.

Of particular interest is what these equations imply about the long
run price elasticity of supply. ILstimates were obtained by the following

procedure.

10/ Rex F. Daly, An Agricultural Outlook Service for Korea.
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(a) For equations with a lagged dependent varlsble as an independent -
variable of the form, | |
Xg=a+by X _; +by PHby ¥
The equilibrium value of X can be calculated since

"X = X,_; at equilibrium. That solution is

| xE=1-_-%-1-(a+b2P+b3Y)
In the computations on rice and the other commodities, the P variables
(lagged price, gross margin, gross returns) and the Y varlsbles (returns to
other crops, et;c.) were set at the average of the most recent 3 years of data,
.One exception was the weather verdiable which was averaged over the entire
1956-70 period.
The next step was to raise the P variable by 10 percent and calculate

the new equilibrium,
"1
X'E = T:B-'l' fa + b, (1.1) P‘+ b3 Y]

Then by comparing the ney' equilibrium with the ordiginal one, some
estimate of the long run elasticity of supply could be obtained.

[(X'E XE) - 1] x 10 = long run elasticlty of supply

Also Y variables (additional independent varlables) could be increased
by 10 percent to estimate thelr respective long run cross elasticity
effects.

(b) For equations with serial time (T) as an independent variable

Xt=a+bl'l‘+b2P+b3Y

Projections were made to 1985 by setting T = 30, and Y variables

were set at thelr actual values for the last 3 years, except for W, as was

done for the equation described in (a). The P and Y variables were then

Increased by 10 percent (altematively) and the resulting prajection was
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compared with the original projection. In (a) it is assumed that thée
projections to 1985 would be very close‘ to the equilibrium, so that the
results for both (a) and (b) equations would be comparable.

Using the assumption that deflated gross margins will be the same
in the future as in 1967-69 and that May~June rainfall will be average,
the number of hectares in rice would remain relatively stable at about
1,203,000 hectares. If gross margins were raised by 10 percent, the are.a'
in rice would increase to 1,216,000 hectares, only about a 1 percent
increase. This figures out to be a long run supply elasticlty of .11 for

gross margins as they affect area. Since gross retums on rice are sbout

1.4 times gross margins, the price effect is more like a .16 long run
elasticity.

By 1985, rice yields wouid Increase to about 3.75 fT/ha if the stated
conditions for 1967-69‘k:101d. At a 10 percent higher level of gross margins
yields would be above, but not substantially higher than in the original
situation. A long run supply elasticity of .0U4 was calculated on yields relative
to gross margins and .062 relative to price. _

Using Equation (3) on production, the 1985 prajection is 4,868,000 MT,
about 20 percent above recent levels. Raising gross margins by 10 percent
would result in a production of 4,898,000 MI' by 1980, .6 percent above the
original projecticn. In other words, this equation estimates the long run
elasticity of gross margin on production of .06 or about .085 with respect
to price. Comvining tquations (1) and (2) to estimate production response
we calculate output at 4,517,000 MI' at recent margins and 4,586,000 MI' at
the 10 percent hipher margins. ‘hese equations generate a lower level of

projection but a somewnat nigher price elasticity of .212.



Another equation with produc'ciori as the depeﬁdent variable resulted in
a better "fit" to the data.

(4) Log GRC, = 6.867 + .0217 T + .178 Log PRC;_; + .0975 Log U
(4.48) (1.51) (2.38)

B = .70 Sk.= .078

In this equation the elasticity of supply with respect to price can
be obtained directly from the coefficient, i.e., .178. The conclusion, then,
is that the elasticity of Supply on rice, based on time series data for
1955-70, is between .085 and .212. This is somewhat less than obtained in
other studies. Somewhat surprising 1s thac price elasticities on yleld
appears to be less than on acreage. The opposite was expected to be the
care. 'The overall low elasticity on total production, nevertheless, is
about in line with what was anticipated.

It should be pointed out that there my well be a different elasticity
for an expansion in area than for a contraction; very l.ikély the elastieity
for expansion i1s smaller than for a contraction. 'Therefore, the estimated
elasticities would be on the high side in applying them to the impact of
a higher price level on rice.

The results of this analysis on rice generally confirm the judgement
of a number of persons we have guestioned about the prospects for expanding
rice area and ylelds. Same close to Korean agriculture are even concermed
| about saving existing paddy land from urban and industry expansion. They
feel fertilizer application 1s near optimum but that improving the soil
structure, llming and other cultural practices could raise yields by 15-20‘
percent. ‘inis would be 1n line with our projections to 1965.

Wnile Equatlon (4) confirms the results of otherp equations with respect

to long run price elasticity, it does show a strong time trend in production.
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As the result, the 1985 projection of rice production is 5,330,000 MT,
well above the 4,000,000 MI' level of 1969 and 1970. This projection
assunes the average deflated price for 1967-69, By raising the famm
price to the announced government buying price for 1971 (8,750 W per 80 kg
of polished rice or a deflated price of 47.5 W/kg) the projected production
to 1965 would be 5,490,000 MI, only 3 percent higher than in the original
projection. If kquation (4) has accurately measured the trend effect on
rice production, the government should be aple to attaln their target of
4,627,000 MI' by 1976. The other equations (1, 2 and 3), however, would
question whetner this target would ve achieved before 1980. All the
equatlons, in any case, would question whether substantial increases in
rice prices would materially accelerate trends underway.

A regional analysls of supply response on rice was undertaken. This
analysis is reported in Appendix C. The nation was divided into three xeg].ons;
double paddy, single paddy and upland. Separate supply equations were
estimated for each region. The results are not strictly comparable with the
equations for the nation as a whole since urban areas were excluded from the
reglonal analysis. Even with some allowance for this difference, the
regional approach appeared to be an inprovement over the national model.

For 1961~70, the percent error in "national" estimates from the regional
model was 3.37 compared with 4,94 in the national model.

Barley
(5) AbLy = 152 + .67 ABL,_, + .004307 RBL .
(6.75) (3.79)
R° = .90 St = 27.8
(6) YiL, = .455 + .6829 YBL,_, + .000003 RBL__,
(3.00) (.33)

R = .35 Sk.= .29
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A7) QEL, =23.56 + .7872 QEL,_, + .00916 REL,
S (4.91) (1.06)
R = .66 CSE= 243

Gross returns per hectare from barley was a significant element in
explaining acreage response. For yield, and consequently total production,
this variable was apparently not an important factor. The gross retums
variable was calculated from the yield per hectare and a simple averape of
the prices received by farmers for barley in June to September. This is the
period when much of the crop which is marketed is sold. Also it is a period
widch is early enough to influence decisions on planting winter pbarley. Dat:
on production costs per hectare are available back to 1363, but this was

not a sufficlent time period to incorporate these costs in a time serles

gy setting gross returns per hectare at the levels for 1967-69, the
equilibrium area was calculated at 932,000 hectares, about the same as in
1970. By raising gross margins 10 percent, the equilibrium was increased
to 982,000 hectares. ‘inis implies a .534 price elasticity of supply in
area terms. The price elasticity of supply with respect to yleld was only
212,

The equation 1n which yield was a function of time gave better resulfs
than Equation (6).

(8) YBL, = 1.24 + ,06001 T

R = .53 SE=.25
Using Lquation (8) to project ylelds to 1985, about 3 M per hectare
would be produced. In combination with area projectlons, production would

reach 2,833,000 MI' under recent price levels or about 2,985,000 MI' at 10
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percent higher prices. This would be just a 1ittle shy of the pace for
197176 set for the Third-Year Plan. R

If barley is to be used to help i1l the food grain deficit gap and |
‘alsd provide energy for an expanding livestock industry, it would appear
that price policy alone would not ve sufficlent to achleve this, Even so s
it should be noted that farmers do respond in thelr plantings to pr:ice and
are much more flexible than in rice. Proflt incentives camsined with efforts
to develop varieties sultable for single paddy land may hold some promise

in the longer run.

Wheat
(9) AW, = 24,5 + 6854 AWH, ) + -000224 RWH,__,
(4.91) (2.75)
B = 76 SE = 6.65
(10) YWH, = 1.72 + .03539 T
(3.15)
| R o=.39 SE = .19
(11) QM = 26.8 + .8526 QH ) + 1.319 PWH
| (5.44) (.77
B = .66 SE = 29.0

~ As with barley, gross returns per hectare on wheat intluenced area
significantly althougn little impact wes noticed in yields. Ae a result,
the effect on production wes not statistlcally significant. Under the real
price levels of 196769 (average for June--September), wheat area and pro-
duction would tend to decline from 1970 levels. Even a 10 percent increase
in prices and gross returns would not prevent some deadline. This of
course, does rot assume any major breakthroughs in technology on wheat

production.
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o o Bie long run elasticity of supply on wheat was estimated at about ;25
| »fokx' acreage and .46 for production responses. An effort was made to deter-
mine whether returns from barley relative to wheat would be a more appro-
priate variable to explain wheat acreage. There has been very little trend
in this relationship although recent years have fawvored barley. This result
was as follows:

(12) AWHt = 15,2 + ,8249 AWHt‘_l - 16.66 (RBL =+ M‘)t-l
(5-05) . (--82)

R = .63 SE = 8.25
In solving this equation for equilibrium, a 1.1 cross elasticity of supply
is implied. That 1s, a 10 percent increase in barley prices would be
~ expected to reduce wheat acreage by 11 percent over time. Because of this
close interrelationship between wheat and barley, it seemed appropriate to
look at both crops (plus rye, a minor crop) together.
Barley, Wheat and Rye

(13) Awt = 220 + .6166 ABwt-l + .00505 RBwt_

1
(6.50) (4.13)
R = .90 SE = 29.2
(14)  YBW, = .493 + .6708 YBW,_, + .000003 REW,_
| (3.06) (.32)
R = .35 SE = .266
(15) QB = 58 + 7835 QBW, ) + .0106 RBW,_,
R = .67 SE = 263

Holding real gross returns constant at recent levels would result in
a stable area near the 1,084,000 hectaresof 1970. A 10 percent increase

in gross returns would raise acreage about 5 percent at equilibrium. On
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production, a projection of 2,200,000 MI' at equilibrium was calculated if
gross returns remain stable while a 10 percent increase in gross returns
would elevate production to 2,400,000 MI'. These figures imply a .5 long
run elasticity on area and a .9 elasticity on production.

The implications of these elasticity figures is that changing prices
and returns on barley and wheat will result not only in some shifts between
these cereals but also these cereals taken together interact with other

crops.
Other Cereals (Mostly Corn and Millet)

(16) QOC, = 57.2 + .2162 QUC,_; + .002593 PG, _,
(.66) (1.56)

R = .4 SE = 16.8

This equation 1s based on only 11 years data from 1960 to 1970. An
extension of recent gross returms per hectare would result in little
change in production from the 124,000 MI' level of 1970. A 10 percent
increase in gross returns would push production up to 131,000 M. The
long Tun elasticity would then be about .420. |

[

Pulses
(17) APL, = 175 + .3515 APL, , + 6331 REL®,
(1.70) (2.84)
R = .78 SE = 12.0
(18) YPL, = .0608 + .7285 YPL__, + .00139 RPL',
’ (3.99) (2.43)
| R% = .76 SE = 043
(19) QL = 10.5 + .697 QPL, _; + .720 RPL¥,
(4.4) (2.6)
R = .84 SE = 17.8

*Index of deflated gross returns per hectare » 1965 = 100



Area, yield and production on pulses (mostly soybeans) appeared to

' respond significantly to gross returns per hectare. Long run elasticities
were estimated at .27 for area, .50 for yield and .88 for production. The
recent level of real retums (1967-69) would ma*-tain acreage and increase

ylelds and production . Ten percent higher gross returns would boost pro-
duction to 306,000 M.

Potatoes
(20) APT, = 2.78 + .7626 APT_, + .5211 RPT,
(13. 93) (5.17)
R = .99 SE = 9,25

(21) YPI't = .19 + ,.8618 YPTt_l + .004872 RPI‘c_l

(3.42) (.46)
.89 SE = .63
(22) QPT, = 23.23 + .4330 QPT,_, + 4.690 RPT, ,
SRR (2.43) (3.18)
R® = .90 SE = 119.6

Equations (20), (21) and (22) were derived from statistics for 1960-70
on sweet and white potatoes. The yleld and production data were converted
to a grain equivalent basis. The RPT variable 1s an index of gi'oss returmns
per hectare (deflated) with a base of 1965 = 100.

Groés retums per hectare did influence area in potatoes as shown in
Equation (20) but apparently did not have a measurable effect on ylelds as
indicated by Equation (21). Area in potatoes expanded rapidly following
sharp price increases in 1963 and 1964 and then dropped back somewhat in
the late 1960s as the comblinatlion of prices and ylelds failed to keep pace
with inflation.

If the index of gross margins were held at the average level for 1967-69,
area in potatoes would continue to decline to about 159,000 hectares by 1985.
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This compares with 182,000 hectares in 1970. If gross returns were to be
increased by 10 percent, the area would still decline but only to 175,000
hectares. Tnis implies a long run supply elastlcity of .95.

| Yields on potatoes would decline to 3.78 MI' per heétare by 1985 if
gross returns do not change from the 1967-69 level. A 10 percent increase
in gross returns would raise the projection to 4,02 MI, about average for
recent years. This means that the supply elasticity with respect to yleids
is about .63. Combining Equations (20) and (21) would result in a projection

of 600,000 MI' at equilibrium assuming 1967-69 gross retwrms and 702,000 MI'
assuming 10 percent higher gross retummns.

Using the production Equation (22), the projection to 1985 is 597,000 MT
at 1967-69 gross returns and 653,000 MI' at gross returms 10 percent higher,
These figures compare with a production level of about 770,000 MI' for 1968-70.
The long un supply elasticity would figure cut to be about .92 based on the
production equation and 1.70 based upon the combination of Equations {20) and
(e1).

Vegetables
(23) AV, = -11.75 + .8614 AVG,_, + .5073 RVG,_,
| (2.78) (1.38)
CORe SE = 26.1
(24) YVG, = 7,49 + L2761 T
. (2.86)
RS = .44 SE = ,88
(25) QG = -211.5 + 1.145 QVG,_, + 1.650 RVG,_;
| (11.78) (1.10)"
R = .ol SE = 103.8

The aggrepate statistics on vegetables were available for 1960-69. An

index (1965 = 100) was calculated for the deflated gross returns per hectare.
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This index was not a significant explanatory factor in the equatiéns on area,
,'yields and production , however,

Using Equation (23), projected area at equilibrium would be 262,000
hectares with the index of gross returns remaining at the 1966-68 average
of 94.6. This would be above the 226,000 nectares of 1969. A 10 percent
increase in gross returns would raise the equilibrium level to 296,000
hectares. This implies a long run elasticity of 1.32 on area. A significant

upward trend on ylelds was noticed, but no significanp relationship of gross
returns on ylelds was established, therefore, the elasticity with respect

to area can be considered as the long run supply elastlcity.

The upward trend in yields would be expected to reach 15.8 Mi/ha by
1985 compared with 11 MI' in 1968 and 1969. Ceombined with projected acreage,
this would be around 4,150,000 MI' or 4,670,000'NE depending on the assump-
tion on gross retums.

The formula to estimate equilibrium levels cannct be applied to Equation
(25) because the coefficient on the lagged dependent variable (QVGt-l) is
greater than one. The implication is that the upward trend in vegetable
production would continue wichout reaching an equiiibrium. One could calculate
the preduction level at any year in the futwre, such as 1985, by recursive
computaticn. When this was done, the results were not acceptable since the
1985 projections were 18,221,000 MI' and 19,053,000 MI' depending on the gross
returns assumption. The different results from Equatlons (23) and (2k)
relative to bquation (25) seems to be due to an inverse correlation between
harvested area and ylelds. Because of the relatively short period analyzed
(10 years) and the acceleration in production in recent years, the projec—

tions to 1985 based on Equation (25) are unrealistlically high. In fact
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recent low prices (considersbly lower then assumd in this analysis for the
longer run) will likely restrain production if not'act\mlly causing a
reduction.

Future expansion in vegetable area may shift toward winter production
under polyethylene-type structures. This would zeem o be particularly
promising on single paddy land where there 1s no alternative use of the land

in winter.,
Prait |
(26) AFR, = -31.8 + 1.063 AFR, , + .329 RFR,_,
(19.10) - (5.80) |
7 = .98 SE = 2.0
(27) YRR, = 7.3+ 02672 T |
' (.29)
w1l SE = .53 |
(28) QR = -111.3 + 1.09 QR_, + 1.262 RFR,_,
R (9.50) (1.50)
R a .91 SE = 29,8

Aggregate data on frult were available for 1960-69. An index of deflated
gross retumns per hectare was calculated using 1965 = 100.

The short time span of available data restricted the form of the supply
equation. Ideally, cne would prefer to examine lags of 5-10 years on tree
frults. A one year lag on the proflt variable can only pick wp a marginal
response to returns. The lagged dependent variable, of course, does pick wp
the influence of previous years. The relatively hiph and significant value
of the coefficlent on this variable in Equations (26) and (28) indicates the
importance of forces in earlier years in explaining the level of area and
production in year t. |

As on vegetables, the projected equilibrium values for areca and p.oduc-
tion cannot be calculated. On-apea, continuation of gross retwrns at 1966-68
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levels would result in 160,000 hectares being harvested in 1985 campared u&:
55,700 hectores in 1969, At returns 10 percent higher, the harvested area -
would reach 244,000 hectares by 1985. This means the elasticity of supply 2
with respect to area would be about 5.25. Cambined with projected yields of
7.8 MI/hectare, production would reach 1,248,000 MI' and 1,903,000 MI' respec-
tively, campared with 417,000 MP in 1969“._‘ From Equation (28), projected
production would reach 1,039,000 MP by 1985 at 1966-68 gross returns and
1,206,000 MI' at 10 percent higher gross returns. A 2.57 long mn supply
elasticity would be derived from Equaticn: (28). The results from Equaticn (28)
appesr mare reasonable than fram Equation (26), though both indicate &

substantlal increase in production even at recent levels of retum.

Coeoons
(29) ACN, = =6.56 + .B5U8 ACN,_, + .000586 RCN,
(6.33) (1.87)
By nz = .86 SE = 9,74
(30) @_Nt =74, 78 + L1991 YQN,_; + .000613 RON,
e i ,ﬁz-.lz SE = 30.9
:},5.‘(31) ant = -2.10 + 1.0765 QCN,_, + .000086 RON,_,
~(8.71) (1.31)
R = .92 SE = 1.62

The area in mulberry in any given year is tied closely to the area in
production the year earlier since the growth period on mulberry trees 1s
about three years. Even 80, sharp year to year changes in the harvested
area do occur. The influence of returns per hectare lagged one year on the
area In mulberry was not significant at the 5 percent level, however.

Ylelds per hectare have been quite varlable and have not been affected
very much by gross retums. The equilibrium projection 1s nesarly 200 kg/hectare

with an elasticity of about .25.
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The equation on production of cocoons (31) has properties similar to the
equation on area (29) except that the coefficient on the lagged production
variable 1s greater than one. This precludes an equilibrium solution.

Using Equatlon (29), the projected equilibrium area would be 110,000
hectares with gross returns at average levels for 1967-69. At 10 percent
higher gross returns, the equilibrium projection would be 125,300 hectares.
This suggests a long run supply elasticity of 1.41. 'The combined effect of
Equations (29) and (30) projects equilibrium production at 21 ,OU7 MD at

1967-69 groes returns and 25,174 at 10 percent higher returns. This adds
Up to a long run supply elastlcity of 1.68. Using Equation (31) » current
gross returns would result in a projection ;f 96,400 M by 1985; while 10
percent higher returms would ralse the projection to 102,900 Mr, le. a
long run supply elasticity of .67. The area projections compare with about
85,000 hectares in 1970 and the production projections compare with around
121,000 MI' in 1970. The projections from Equations (29) and (30) seem low
and the projections from Equation (31) seem high in camparison with recent
trends in the sericulture industry.

Direct subsidies are pald to the mulberry and coccon industry. The
amounts actually received by the various segments of the industry are not
known. Total government expenditure in the program for the sericulture
industry reached a peak of W1480 million in 1968 and 1969, then dropped back
to W936 million in 1970. This camares with W5,300 million in market sales
by cocoon producers in 1968, W7,200 million sales in 1969 and W7,000 million
sales in 1970. The point 28 thal the direct subsidy is an important element
in the sericulture econoamy.

The annual amount of government expenditures was included as an adiitional

variable in the supply equations. The results were as follows:
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(32) ACNt = ~3,60 + .6532 ACNt-l + .000221 Wb_l + .0399 acN,

(7.13) (.93) (4.72)
R = .95 SE = 5.85
(33) QN = -1.75 + .9794 QON__; + .000010 RON__; + .116213 GON,
(13.34) (.25) (5.05)
R = .97 SE = .93

The statistical properties of Equations (32) and (33) were improved over
(29) and (31). The government expenditure variable (GCNt) was quite signi-
ficant. Using Equation (32), the projection at equilibrium is 104,000
hectares assunlng 1967-69 gross returns and government expenditures; 106,000
hectares 1f gross mtmmaz%“;n;r—we—zge—c—i—id ;e;oent; ,—I1_3,ooo hectares ir
government expenditures are increased 10 percent and 115,000 hectares if
both are increased:10 percent. In cambination with projected yields, the
output would be 20,300 MT', 21,400 MT, 22,700 MI' and 23,200 MI' respectively.
This would represent only a small increase of actual 1969-70 levels.

Using Equation (33), the projected output would be 61,000 MI in 1985
assuming 1967-69 gross returns and goverrment expenditures; 61,500 MI 1f
gross returns were increased by 10 percent; 67,200 M Af government expen-
ditures were increased by 10 percent and 67,700 MI' if both were increased
by 10 percent. These levels would be about triple those of 1969-70.

The discrepancy between the results from the acreage and yleld equations
versus the production equation seems to be due to the inverse correlation
Letween harvested ares and yields, as was the case on vegetables. This would
suggest that a decline in area is not entirely a response to lower prices
since higher yields partially offset the reduced area. For this reason, a

compromise projection was made using Equation (32) for area and assuming



20—

that yields would increase from 209 and 252 kg/hectare in 19v9 and 1970

to 300 kg by 1985. This would increase production to 31,200 MI' and 34,500
MI' under the alternative assumptions about returms and government expen-
ditures.

Recalculating vhe long run supply <lasticities with réspect to gross
returns from the mafket, Equatior (32) ylelds a figure of..24. The elasti-
city witn respect to government expenditures would be .87. If both gross
returns and government expenditures change by the same percentage. the
elasticity woula be 1.10. Prom Equation (33), the long run elasticity of

supply with respect to price would be .09, and with respect to goverrment

expenditures would be 1.03. If both gross returs and government expenditures
change by the same percentage, che elasticlty would bte 1.11.

The relative lmportance of the government paymerts to cocoon producers
income cannot be determined precisely. Assume that it represents 10 percent
of gross sales. Gross income would then be 110 percent of gross sales. A
10 percent increase in gross sales would increase gross income by 9 percent.
A 10 percent increase in the direct payments would increase gross incame by
.9 percent. From the elasticities derived from Equations (32) and (33), it
would appear that producers are more responsive to government payments than .
to market sales, especially when their relative importance 1s taken into
account.

Tobacco

Tobacco area doubled in the 1960s from around 20,000 hectares to 40,000
hectares. No consistent trend was detected on yields nor deflated prices.

" kkven though only 9 years of data were available for analysis, a significant

response to price was noted.
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‘('3"‘4), KTB, = -5.50 + .9773 ATB,_, + .07292 PTB,

(10.58) (2.56)
. R = .93 SE = 1.95
(35 th = -20.07 + .8273 QTB,_, + .2654 PIB,
o (4.93) (2.40)
R = .7 SE = .86

Equations (34) and (35) indicate somewhat different equilibrium levels
for the industry—-81,230 hectares from Equation (34) and 38,510 metric tons
from Equation (35). The 81,000 hectares represents a substantial increase
from 1970 and the 38,510 metric tons represents a substantial decrease. Both
equations, however, suggest a long run price elasticity of supply of 4.0.

Because of the short time span of the time series, such estimates can only
be very general, suggesting that the supply of tobacco 1s elastic. o

Milk

Milk production has been negligible in Korea but has increased sharply
in recent years. Production jumped from 10 »000 MI' in 1965 to over 50,000
M in 1970. The number of milk cows and replacements was about 23,000 head
in 1970 compared with 1,271,000 head of Korean cattle (draft).

Using data for 1961-70, a graphic analysis was made of the relationship
between the deflated gross retwns per cow in one year and the number of
cows on farms the following year. The relationship was positive and signi-
ficant with an elasticlty (at recent levels of gross returns and dairy
cattle nurbers) of about 1.0. However, government programs to encourage
the dairy industry have undoubtedly contributed to this growth. For this
reason, and because of the infancy of the industry, a statistical analyses
was not attempted.
Beef

The number of Korean cattle (draft) on farms increased fram the mid 19508
to the mid 19608 and stabilized at around 1,200,000 to 1,300,000 head. These
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'figures include both adult cattle and calves. Female animals represent about
two thirds of the total. Taking the 1,271,000 head of Korean cattle on farms
on December 31, 1970, about 850,000 would be females. If the average slaugh-
ter age 1s 7 years, approximately 660,000 would be adult females and the
reminder would be replacement heifers and heifer calves. One fifth of the
adult females would be slaughtered if the cattle population were stabilized,
i.e. about 130,000 head.

Estimates show tnat Korean cows have about a 50 percent calving percentage
each year. This means that recent calf crops have been about 330,000 head
per year. Nearly all the females would be needed for replacement purposes.
According to practice, the bull calves are usually raised to 2 years of age
‘and then slaughtered. This would add up to about 115,000 head per year.

From this arithmetic, one would estimate annual slaughter to be
-composed of about 130,000 cull Xorean cows, about 115,000 head of 2 year
old bulls and a small number of herd bulls. This totals up to around 250,000
head slaughtered per year from an inventory of 1,271,000 head (Decemver 31,
1970). The average number of Korean cattle on farms in the five year
period of 1964-68 was very close to 1,271,000 and inspected cattle slaughter
in 1965-G9 averaged neérly 250,000 head.

There 1s some belief, however, that the inspected slaughter figure
may understate the actual slaughter. There is some incentive for "{llegal"
slaughter particularly when cattle prices are high. This is because retail
beef prices are controlled. One addlitional source of slaughtef in 1965-69
was a slight liquidation of Korean cattle. The number dropped from
1,351,000 on December 31, 1964 to 1,202,000 on December 31, 1969. This
amounted to 30,000 head per year. In addition, there were about 5,000 head
of dairy cattle on farms at the beginning of this period and 19,000 at the

end plus one to four thousand head of beef cattle. If these fipures are
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correct, there may be some 30-35,000 head of cattle slaughtered which are
hot counted in the inspected statistics.

In any case, the decision was made to analyze the beef pmductién data
rather than cattle numbers since some attempt is made to incorporate estimates
of illegal slaughter in the production statistics. MAF assumes a live welght
of 350 kg per head and a conversion of 35 percent to a retall weight. In
other words, each animal is assumed to produce 122.5 kg of beef, retail .
welght equivalent.

(36) QBF, = -2.67 + .7503 QBF,_, + .03735 PEF,_,

. | (3.93) (1.29)

= .82 SE = 4,00

| The quantity of beef produced (QBF) is in terms of retall weight equiva-
lent and the price of beef is a deflated farm price converted to a retail
welght equivalent. The price was calculated by taking the price per head
and dividing by the retall weight (122.5 kg) to obtain a farm price per kg
at retall. This price was, of course, deflated by the index of prices
paid by farmers.

The impact of beef prices on production was not significant at the
5 percent level. This is not surprising aince cattle are kept on Korean
farns primarily for draft purposes. The major impact of higher beef prices
would be to accelerate culliﬁg for a period or perhaps encourage the feeding
of concentrates over a longer period. Most of the animals do go through a
feeding period prior to slaughter. ‘ .

At equilibrium, assuming prices equivalent to the 1967-69 average, beef
production would increase to 43,200 MI' compared to 37,300 MT' in 1970. At
10 percent higher prices, the equilibriur output would be 48,500 MI', implying

a long run supply elasticity of 1.24,
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In the future, the elasticity may increase in the short run and decline
or even turn negative in the long run. Higher prices on Korean cattle would
encourage more farmers to sell off cattle and mechanize. To date, the level
of mechanization has been teo small to have a major impact on cattle nurbers.
There could well be a conflict of interests between farmers wishing to sell
cows for slaughter and government programs to build cattle numbera from
Korean stock. Even now, the goverament prohibits slaughtering female animals
at less thanSyears ofageandmalearmmlsat less than 2 years. As the

need for Korean draft cattle wanes, t:here is a real question as to whether

extensive operations on hills and/or intensive operations using imported
concentrates can econamically sustain and expand the cattle population
in Korea.
Pork

Pork production in Korea is primarily traditional, with one or two sows
per farm, being fed on garbage and by-products. Wheat bran would be the
major grain product fed. Sows farrow twlce a year and average about 8 pigs
per farrowing, saving about 6.4 on the average. One would not expect farmers
to be particularly responsive to hog imices nor to hog prices relative to
prices on grain and grain products.

(37) QPK, = 19.27 + .01989 QPK, _, + 2947 PPK_,
(.10) (3.20)

R = .43 SE = 10.5
Somewhat surprising was the significant coefficient on the price of pork
variable, which is the farm price on a retail welght equivalent. (Prices per
head were converted to a retall equivalent by assuming 40 kg of pork from the
average 80 kg live hog marketed.) The low value on the coefficient for QPKt-l

indicates that farmers fully adjust to a change in price in about a year,
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The equilibrium output assuming 1967-69 prices would be 74,400 MI' compared
with 76,100 MI' in 1970. At 10 percent higher prices, pork production would
stabilize at about 80,000 MI'. The implied long run supply elasticity is .74.
An attempt was made to measure the coambined effect of hog prices and

wheat prices on pork production. In one equation, vork prices were divided

by wheat bran prices. In another cquatiocn, the price of poric (retail 'keisght
equivalent) minus 10 times the price of wheat bran was deflated. The factor
of 10 was the estimate of the conversion of wheat bran to pmk (retail weight).

Neither equation improved upon Equation (37), however.
Poultrymeat

Poultrymeat production doubled in the past 5 years largely due to
specializ:d intensive broiler operations. One estimate i1s that in 1969,
b4,5 percent of the poultrymeat production was from light and heavy
"broilers. Another estimate 1s that 26 percent of the chickens in the
year end inventory count are br'oilem’ and 74 perceny are layers and egg-type
pullets. Since layers are often held for several years, there would likely
be a substitution effect bLelwoeen egg prices and poultrymeat pr_oduction.
As egg prices fall, closer culling of flocks would be expected. Higher
egg prices would encourage holding layers longer. The supply analysis
confirmed this effect.

(38) QM = 1.56 + .4718 QPM,__; + .2405 PPM_, - .3398 PEG__,
(3.47) (6.25) (-4.56)
=2

R = .94 SE = 2,12
The variable PPM 1s the deflated price of poultrymeat in retall weight
equivalent. A price serles was constructed from a per head price on henas
In deriving povernment statistics, a 1.6 kg live welght i1s assumed of which
70 percent 15 carcass welpht. 1hius converts to 1.1 kg retall welght per

bird. The deflated price of cpes 1s on a per kg basis.
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Assuming egg and paultrymeat prices at their 1966-68 levels, poultrymeat
production would reach an equilibrium at 41,000 MP, about the same level of
output as in 1969-70. At poultrymeat prices 10 percent higher, the output
would eventually stabllize at 52,000 MI'. This implies a long run supply
elasticity of 2.6. If egg prices were raised 10 percent, the equllibrium
poultrymeat output would decline to 31,000 MI. The long run cross elasticity

of supply cn poultrymeat with respect to‘éég prices would be about -2.3.

The elasticities look reascnable but' the projections appear somewhat
low. An alternative form of the equation using serial time resulted in
the following estimates:

(39) QPM, = 15.34 + .7067 T + .2660 PPM,_; - .4648 PEG,_
(3.01) (7.22) (=7.73)

R = .93 SE = 2,28

1

This equation would project poultrymeat Production to 46,000 MI' by 1985
under 1966-68 prices and 53,600 MI' at 10 percent higher prices on poultry-
meat. This would represent a long run supply elasticity of 1.65.

Because of the apparent rapid change in the poultry industry in recent
years to a more commercialized basis, ,two changes were made in the supply

analysis. Mtead of using data going back to 1956, the analysis was
confined to 1961 to 1970. The secand change was to substitute an estimated

gross margin per kg over feed costs in place of the price of poultrymeat.
The effect of the first change was as follows:

(40) QM. = -5.12 + .7954 QPM_, + .1851 PPM,_, - .2396 PEG, ,
(4.90) (3.70) (~2.26)
R = .ol SE = 2,82
In view of the shorter time period examined (10 years) this equation
compared favorably with Equation (36). The projected value of QPM at
equilibrium would be 67,000 M and 93,000 MI at 10 percent higher poultrymeat

prices. These would seem to be more reasonable projections for 1985. The



long run supply elasticity would be 3.90 with respect to poultrymeat prices.
With respect to egg prices, the long run elasticity was -2.52.

The second change was to convert the poultrymeat price variable to a
gross margin over feed costs. A price of broiler feed was constructed using
actual prices for 1968-70 and an index of feed prices paid by farmers for
1960-67. Assuming that about 3 kg of concentrate feed was used per kg of
broiler meat (i;eta.u) bmduced, a feed cost per kg of broiler meat was
estimated. The difference between broiler prices and feed costs was then
deflated to calculate the gross returmns over feed ccats (RPM).

(H1) QPM, = 2.23 + .B4E5 QM _, + .1657 RPM¢_; - .1853 PEG, ,
| (4.50) (2.84) (=1.57)

R 2,91 SE = 3.3

While satlsfactory, this equation did not have statistical properties
as favorable as Equation (40). Feed costs apparently did not influence
production. This was also established in an equation with feed prices as
an independent, variable. Equation (41) projects production to 75,000 ML
at equilibrium assuming 1967-69 gross returns over feed costs and to
97,000 MT' at 100 percent higher retwns. This would be a long run elasticity
of 2,93.
Eggs

As with poultrymeat, egg production has increased sharply in recent
years, also doubling in the past 5 years. While there are still small flocks
Scavenging on small f‘anrs » the production 1s rapidly becamlng concentrated |
in intensive units. A time series analysis was not successful in identifying
any significant relationship between prices (or gross margins over feed costs)
on eggs and production. If anything, there was a positive relationship between

poultrymeat prices and egg production.
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Particularly surprising has been the rapid expansion in 1965-70, a period
in which deflated egg prices were declining. Egg prices also declined relative
to feed costs. The reason for this anomaly deserves further study.
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Chapter III

Matrix of Long Run Supply Elasticities

| Based on the foregoing anal sis, a set of own-price elastié:ities were
!selected and placed in a matrix representing all possible combinations of . .
own=price and cross elasticlties of supply (Table 1).-1—1-/ The only successful
attempt at measuring a cross elasticity by statistical means was cn poultry-
meat production relative to egg prices and tb a lesser extent, the effect
of barley prices on wheat production. The @lfficulty in using statistical
analysis to isolate:cross elasticity effects is due primarily to the short
time period of the time series and the intercorrelation emong the independent
variables,

Many of the cross elastlcities may be assumed to be low or zero, On
rice, there are no close substitutes in production. Some conmplementarity
mighit be expected between rice production and production of winter barley,
winter wheat and winter vegetables. Substitution between barley and wheat
should be relztively close, though retums per hectare fran darley have been
well above those for wheat in recent years., Some substitution effect might
be expected among the summer crops of other cereals, pulses, potatces,
vegetables, mulberry and tobacco. Some substltution effect would also be
expected between mllk and beef production in competing for roughaze. Other
cross elasticitles mlight be expected to be insignificant.

The question 1s "How can the more important cross elasticitles be
measured?" One approach might be to draw upon budgeting or linear programming
studies which include the relevant enterprises. Thils approach and/or the

A/, These elasticities were judged to be reasonable by certain staff menbers
in the Ministry of Agriculture and Forestry though somewhat on the low side.



Table 1.

Matrix of Long Run Supply Elasticities in Korean Agriculture

Price

Cn the Sup

ly of:

Effect
of

Rice

Barleyl/

Y e
WIS at—

Other
Cereals

Pulses

Potatoes|Vegetables

Fruit

Cococ

2/

Tobacco

Milk [Beef

Pork

Poultry-
meat

Rice

.15

Barleys’

.65

-1.10

s

wWheatl

.46

Other
Cereals

42

Pulses

.88

Potatoces

.95

Vegetables

1.32

2.57

Fruit
Cocoong/

1.1

Tcbacco

4.00

Milk

1.00

Beef

1.24

Pork

Poultry-
meat

3.90

=

LgES

-2.52

lféarley, wheat and rye 1n the aggregate had an own-price elasticity of supply of‘ -90f

g/Price and govermment expenditures.

—9£_
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soliciting of the judgement of researchers and recognized authorities might
he sufficlent.
An alternative on crops is to use the area elasticities. By setting
the total area at some fixed lewel, the area displaced by cne crop (according::
to its own price elasticity) would be allocated to the other crops by a o
welghting procedure, This weighting procedure might be based m the relative‘
level of thelr current or projected area. | . -
For exanple, potatoes are expected to occupy 159,000 hectares in 1945
if recent 3 year average returmns prevall. The long run price elasticity
on potatoes with respect to area was .95. If potato ietums were raised
10 percent, the area in potatoes would incréase by 16,000 hectares to
175,000 hectares in 1985. If the total arza in summer crops of other -
cereals, pulses, potatoes, vegetables, mulberry and tobacco were expected to
‘r'ea.ch 1,041,000 hect.:areS in 1985, then 866,000 hectares would be available for
crops other than potatoes. The projection, however, (assuming recent retums
for all crops) is to 882,000 hectares by 1985. The 16,000 hectares taken
by potatoes must be shifted fram th2 other crops. One way to decide the
allocation of this shift is to base it on the area. The area in pulses -
was projected to 372,000 hectares. This represents 42.4 percent of 832,000
hectares. The projection on pulse area would then be reduced by 42,4 x 15,000
hectares or 6,752 hectares. This rcpresents a reduction of 1.82 percent in
the projected pulse area. Therefore the cposs elasticity of the supply of
pulses relative to potato returns would be -.182, The other cross elasticities
could be calculated in a similar fashion. |
As a suggested procedure in camputing the cross elasticitles, as many of
the cells should be filled in from a prdiosd information as possible. The
cross elasticlties for the remaining cells could be calculated by the procedure

ocutlined.
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Chapter IV
Projections

As a by-product of the calculation of lang run supply elasticities,
a set of projections was calculated on area of crop land and production
of crops and lvestock. These projections to 1985 are presented in
Tables 2 and 3. They need to be considered as a part of the process of
estimating elasticities rather than the most likely projections to 1985.
The production projections were derived from the regression analysis
but with some Judgement added.

The final projections should take into account the most likely
prices, retwmns, the cruss elasticities and new technical developments.
Nevertheless, the projections in Tables 2 and 3 do indicate something of
the prospective developments assuning continuation of recent price levels
énd alternatiely assuming 10 percent higher prices. In both cases, no
major technological breakthroughs are taken into account such as IR 667.



Table 2. Area of Crop Land in Se-cted Years with Projections to 1985 , Korea

Area in 1000 Hectares

1355 1960 1965 1970 1985

At recent 3 yr At 10 perce
average returns higher retu

Rice 130 1238 1213 1203 1222
Harley 799 1031 911 932 982
Whoat 125 153 139 102 105
Other cereals ?07 216 124 814 - R
Pulses 321 368 368 '3’7‘25}t 362
Potatces e 1108 214 182 \159 ‘ 175
Vegetables 108 118 151 226%/ 262 296 -
Fruit 19.6 .5 42.9 55.7% 113 17
Mulberry X 20.4 505 85.0  104.0 115.0
Tobacco ’,._. s 20.22-/ 34.4 43.0 81.2. . 113.6
Total of above — 28711 3498.8 3366.7 3032 BU5
(ﬁlﬁg’ e g 959 1210 1084 1080 1140
Y 1969.

1961.

¥ ¥r-m geparate equation.
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Téble '3. ‘Production in Selected Years with Projections to 1985, Korea

Production in 1000 M1

~ Assuming 1.5 MI/ha

1955 1960 1965 1970 1985
At recent 3 yr At 10 perce
average returns higher retu

Rice 2959 3947 3501 3939 4500 k600
Barley 1041 1370 16807 1974 1874 2050
Wheat 200 258 300 357 324 338
Other cereals — 81 ' 120 124 126 131
Pulses 150 203 217 288 310
Potatces © 046 783 600 675
Vegetables - 1576 7 wso 670
Frult 310 nY 103 1306
Cocoon 7.8 21,4 31,22/ 34.5%/
Tobaceo ws¥ 56 56.3 122/ 170¥
(Barley, wheat o ’ |

and rye) 1273 1668 21% 2352 2200 2400
MLk = - 0.1 5.9 o

Beef 1.0 12.6 2.3 3.3 43,2 485
Pork 24,4 58.0" 55.9 79.2 7h.4 79.9
Poultrymeat 6.1 18.1 14.5 by, 7 67.0 93.0
Eggs 16.7 b1.0 42.8 138.0 |
/1969.
2/ pssuming ylelds of 300 kg/ha.
¥1961.
L/
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Cngter v

Summary and Conclusions

Korean farmers do respond directly to price, gross retums, and cther
measures of profit. Of the 14 commodities analyzed by linear regression
techniques, only on "other cereals" (mostly com and millet), vegetables,
eges and beerl’ were the coefficients on the p;vof‘it variable not significant
at the 5 percent level in any of the formulations of the supply equations.
Even 80, the coefficlents on these products except for eggs did carry the
correct sign. The profit vardlable (gross returns) was not significant on
cocoons, but the subsidy varlable was. A regression analysis was not
undertaken on milk.,

The extent of the response as measured by long mmn price elasticities
of supply ranged from about .15 on rice to around 4 on tobacco and poultrymeat.
Barley, wheat and rye in the aggregate, pulses, vegetables and potatoes
had long run price elasticities of supply of about cne, as did cocoons, milk
and beef. Frult had an elasticity of about 2.5 and pork had an elasticity
of about .75.

Underlying the supply picture are certain strong trend factors which
need to be taken into account in appraising the future. Area in rice has
been edging lower in recent years as has area in all crops combined.
Production, however, is likely to continue to increase on rice, vegetables,
frult, cocoon, tobacco, milk, beef, eggs and poultrymeat even without further
increases in real nrices and retums. On the other hand, production of
barley, wheat, potatoes, and possibly pork would decline if recent real

prices and retums would continue.
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While many implications can be drawn from this working paper in
conjunction with other working papers, same of the more important ones
are as follows,
1. Prospects for self-sufficiency in rice appear dim unless IR 667 is
an acceptable variety to consumers and in fact does have superior
ylelding ability. With ample world supplies of cereals in prospect,
the Korean govermment should weigh-very carefully the value of
increased subsidization and higher real prices for rice.
2. Expanding barley, wheat and rye into single crop paddy reglons
through earlier maturing vardeties is an attractlve altemative. With
~ falling world wheat prices, would it be preferable to shift wheat to
barley and buy needed wheat from world markets? Gross returns from
wheat have been less than from.barley in Korea.
3. Market price relationships and costs will dictate shifts among
"other cereals," pulses, potatoes » and vegetables. A good outlook
program could help gulde farmers in allocating land to these crops
and avold or mitigate over and under supply problems. The focus would
be on the short term outlook.
I, Longer term outlook and planning are important for export crops
such as 511k and tobacco. More direct government involvement to
foster market analysis, development of processing facilitles and marketing
institutlions mlght be appropriate. Even with the longer term nature
of these industries, a falr degree of short term flexibility in
production has been demonstrated.
5. Possibilities for the llvestock industries are difficult to
assess, Technology 1s readlly transferable into egg and poultrymeat
production. The same potential exdsts for pork, but so far this
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eénterprise has remained traditional. Beef production is

primarily based on Korean cattle. If cattle numbers decline, as

is likely, sources of indigenous beef will wane without substantial
goven'nnént effort to develop pastures. Mllk production will

lkely be on an intensive basis, particularly for fresh milk. Land
near population' centers 1is too expensive for pasturing.

For export eamings, there may be some new speclalty crops which
should be explored. Korea might well capitalize on its well
educated and trained population by producing, processing and
marketing those specialty crops requiring both low cost labor and
high technical skills. Perhaps more emphasis on agricultural
marketing and promotion mlght be needed to englneer such an endeavor.
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TABLE A.) SEIECTED ANNUAL DATA ON RICE. KOREA
Planted Average Price Recelved by | Average Price Recelved |O0SS  |no o [ ooy Total |Gross Return- ~[Average |Area of Rice
Area | Produc- | farmers in Nov, to Jan,,, | by farmers in Nov, to |FEtums o 0| pd.  |Pred. (Total produc- |Rainfall |Not Pully
; 5 Yield) tiem polished, grade B (o:'nf:% April weighted by ger ha Cost Cost- Cost- tion cost-cost {(in 7 - Irrigated
Year | F::::a:'eg .‘i?/?:a% 100CM/T | grade) Ma.rkeEI.l.gs In the nar-§" oV per cost of lcost of |of self ser. Provinces| Fart. | Rain | Fa~
g i i row sense, polished M ety e labor, !self serJ inputs) in May & |Irr. |Field Irr
: f ; grade B (or 1st grode) |0 ~PTU+ll 3R or 1n.ts3/ Jnfzei/ Paddy By
} Derlated Tetiated | Deflated? —
! W10 1) Wi | Wi | w00 wae | wse lupa lira | wme luma Wha _ Wha | m 1000ha
B =1 @RC ’ rre | MRC W
9 29 572/ ga: . - G051 oans 22600
il 252 %S 757 .82 .2 g 10. .1 78 2347 /136004, 1518 49780
DUo2E @ Gl Py BB O 7 %3 W 3858 G238 165507/ 2018 638 70.1
Tlls 2035 002 125 38013 .27 1% 15.0 2.4 L0350 33510 11650 26410 19k 25790 97.6
MR .23 3161 saxe 13,005 29.20 1065 13.3  29.8 37529 37240 11550 2671058/ 10929 25t 63.4
IR 1S 57 21.863 2497 1017 2.7 26.5 35687 37570 133h0  14360% 21307  L4LB0 844
263 LI 2.5 :iT 13k 16.750 .59 1400 7.5 3.0 47OTS 3€A70 12150 162232—‘; 30355 60030  155.5
35 Ll 305 3553 ius 17.5852 €2 1k22 17.8 . g9l12  LA7L3 12590 19240, 3LBT2 628 1}3. 283 2 514
124 113 2.53 i3 13y 221375 33 §3 1850 25.1 %% 88753 &l730 13920 17160%  £3563 709?8 %3.% 273 219 &gy
13 .23 3738 %35 3.938  48.37 2789  38.9 512 112727 S&W™ 17530 21930 90757 133330 342.3 284 215 459
134 P 3.03 554 X3 37.600 43.22 302 37.9 k3.8 12432 80660 2350 25 o G4352 109030 6.6 289 207 496
Ll 23 301 283 mow was w0 76 3 iocies 93450 26010 37460 63318 68950  43.6 301 200 SO
- 318 815 3iL0 33,250 3858 4L L6 36,2 128296 97070 25740 £010 90286  BOATO I06.9 201  1Br 472
1243 2.8 ¥C3 ¥ 45,400 35.75 22 8.5 3.6 134385 109230 30750 42430 51955 72410 9B.7 281 178 459
1153 2.75 3155 4532 61.713  %0.55 L5686 §2.1  40.8 170775 126600 39510 51680 119695 78250 46.2 254 145 399
X 333 %0 538 65.675  39.16  sW27  67.8  40.8 22577k 145870 45110 60400  16537F 98610 118.0 250 141 391
1570 1213 3.2 W/ 6556 82.850  82.70 6650  £3.1  43.0 325831 142.5
1571 154.7
yDe:" 3

=22 by index of prices pald by famrers 1965 = 100

<95 tims zrice of lst grade in Pricing area of crigin, all cities

ySelf Service refers to Lputs produced an the farm

YBassd on 5 tizes (sctal production coetcost of labar, capital and land service)
Provinces Lnelided such citfes as Gunchen, Seoul, Daegen, Jeanju, Gwanju, Busan, Moo

-5~



TABIE A.2 mmmmmmmmm

PRCVINCES IN DOUDLE PADDY CROPPING REGICN

PROVINCES IN SINGLE PAIDY CROPPING REGION

PROVINCES IN UPLAND CROFPING EEGICN

Ratnfall T

N {';ada’l nfall In Planted May—une JI:nn Planted E;“Eit
Year Area ?121d  Production 8 Provinces Area ¥leld  Production 3 Provinces Area Yield Productfon 2 Provirc

1020 na M/ra 2000 MD .m 1000 ha M/ha 1000 m 1000 ha " Mi/ha 1000 ivan i
1555 522.7 2,815 1924.2 60.3 309.6 2.515 778.6 182.9 166.0 2.417

5 61 209 . . ) . . 256. 5.

1556 42 219 1%91.8 221.0 315.1 2.330 734.2 220.2 105.7 1.983 2?1.2 fé? g
1557 220 2078 1339.6 129.3 315.8 2.621 827.7 41.8 120.4 2.485  27io 28.7
1553 €5.5 2lgsh 1592.4 8.0 7.6 2.841 902.3 26.8 111.5 2.387  266.3 34.8
1555 €336 2 1508.1 86.4 3.1 2.922 938. 75.7 1126 2.691  303.0 59.6 -
1523 ::55.0 2.524 1754.1 133.6 322.6 3.005 969.4 195.3 112.8 2.865 32
i?‘?i §39.8 3.063 2143.6 117.9 325.0 3.048 990.5 123.9 112.7 2.914 525,'5 122:3
1552 7933 2627 1847.6 71.7 322.8 2.672 899.4 58.6 D24 2470 37706 3.3
1503 713.0 3.29% 2338.5 376.6 333.8 3.209 1071.1 255.8 121.1 2.877  3ig, 145.8
1555 734.7 3.339 2453.4 108.5 343.3 3.266 1121.1 90.7 127.2 2.587 380.0 161.3
1945 757.3  2.351 2234.9 60.1 351.2 2.693 945.7 21.2 129.9 2,168 0.6
f§§§ 755 332 2502.5 11203 354.5 3.027  1073.0 6.3 131.5  2.614 353:7 12213
i'ga 759.0 2.82) 21%0.3 104.5 353.6 3.155 - 1ns.7 92.1 132.9 2.613 347.2 68.8
56 679.4  2.590 1597 50.7 0.2 397 1197 b3 10.9 2.3 3150 55.7
1963 8.1 2.360 2512.5 108.4 350.0 3.863 1212, 17.5 132. 2.768 385, 89.4
1970 738.5 3.186 2352.5° 156.3 345.0 3.577 1234.0 1.1 129.9 2.715  352.7 70.8

6
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TABIE A.3 ’m@'mmmmmm,mm,m-

: _ orop
Crop Year Nov Dec Jan Feb Mar Apr May June July Aug Sept Oct Nov-Apr  May-Oct  Year
In Narrow Sense _(Pe::oent)y
1954-55 9.15 10.35 4.65 2.95 3.45 2.70 2.10 2.35 1.40 1.20 2.25 4.30 33.25 13.6 46 g5
5556 9.15 10.35 4.65 2.95 3.4 2.70 2.10 2.35 1.%0 1.20 2.25 4.30 - 33.25 13.6 . yg.8%
56-57 3.15 10.35 b.65 2.95 3.45 2.70 2.20 2.35 1.4 1.20 2.5 4.30 33.25 13.6 45783
51-53 9.15 10.35 4.65 2.95 3.45 2.70 2.10 2.35 1.40 1.20 2.25 k.30 33.25 13.6 45082
58-59 7.8 13.1 5.4 3.4 3.4 2.4 2.0 2.2 1.4 1.3 2.4 4.6 35.5 13.9 490y
560 10.5 7.6 3.9 2.5 3.5 3.0 2.2 . 25 1.4 LIS | 2.1 4.0 31.0 13.3  yy 3
60-61 §.15 10.35 4,65 2.95 3.45 2.70 2.10 2.35 1.40 1.20 2.5 4.30 33.25 13.6 4685
61-62 9.15 10.35 4.65 2.95 3.45 2.70 2.10 2.35 1.40 1.20 2.25 4.30 33.25 13.6  ygles
62-63 9.1 10.3 4.6 3.6 2.9 1.7 1.3 0.7 0.5 i.2 1.1 2.4 32.2 7.2 3974
63-64 5.6 12.6 4.2 2.3 2.2 1.7 1.5 0.9 0.9 0.6 1.3 4.7 28.6 9.8 33!
64-£5 7.5 11.1 5.7 3.6 3.2 . 2.9 2.7 1.8 1.7 1.5 1.3 3.0 34.0 12,0 44
655 8.8 5.1 4.2 3.2 3.1 3.3 2.8 1.6 1.4 1.5 0.9 2.9 38.7 11.1 49:‘;
65-57 7.51 11.82 5.27 3.94 4.4 3.99 2.51 1.82 2.36 1.67 2.25 4.36 36.93 14,97 5379
67-68 5.51 11.23 6.02 4.18 4.30 2.89 2.39 1.84 1.03 1.08 1.82 3.92 38.22 12.08 3553
68-63 5.70 10.42 4.08 3.78 3.69 2.45 3.46 2.81 1.7 1.67 1.97 3.8 30.09 15.51 s,
63-70 6.75 10.63 5.13 3.22 3.86 3.06 2.81 2.23 2.1 1.85 3.19 4.00 32.66 16.19 48 85
_ In Brosd Sense (Percent)y
1966 10.74 13.92 8.79 5.84 5.71 5.22 3.07 2.26 2.55 2.05 2.57 5.71 50,22 18.21 68.42
1967 14.31 17.79 8.47 6.76 5.41 3.57 3.30 2.55 1.44 1.54 1.98 5.24 56.31 16.05 72.36
1563 9.10 16.98 8.40 5.87 5.71 3.3% 5.39 4.4 2.48 2.13 2.64 5,22 k9.h2 22,27 71.69
136 1.3 18.41 6.20 1.56 6.25 3.80 3.66 3.40 2.56 2.70 3.89 5.25 52.3 21.45° 73.80
yNar:ca sense seans to include only cash sales and in kind payrents such as taxes and charges and milling charges.
Bread sense means to include narTow sense's three items plus wage payment in kind, subsidy and danation, and rent.

Data for 1559-60 and 1563-£6 were collected by National Agriculture Cooperative Federation.
Data for 1567-71 were corputed by MAF based on Farm Household Economy Survey data.
Data for 1554-58 and 1961~ 62 were estimated figures.
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TABLE A. 3 MONTHLY AVERAGE PRICE RECEIVED BY FARMER FOR RI

CE, AND WEIGHTED AVERAGE

. PRICES FOR NOVEMBER-APRIL, MAY-OCTORER, AND NOVEMBER-OCTORER
Average Price Raceived by Fanmx&/
op Year 2/ 2/ 2/
wiming Nov Dec Jen . Peb Mar Apr May June July Aug Sept Oct  Nov-AprY May-Oct< Nov-Oct™
‘ésavss 977% 15¥ £08 €22 591 611 809 1050 1099 1200 1320 1020 7£3.2  1066.3 837.0
5556 783 815 £31 917 910 1090 47 1669 1728 1810 1843 1509 858.3  1631.4 1082.7
57 1344 1537 1552 1509 1595 1819 1750 1850 1837 1820 1593 1335 1555.5 1638.3  1539.8
58 1185 1157 1257 1220 1203 107 1424 1446 1458 1420 1482 1344 1196.0  1415.3 1263.5
59 1124 1050 1014 1028 987 1030 197 1255 1222 1256 1251 1014  1066.1 1163.0 1092.7
60 855 948 857 1285 1173 1255 1292 1437 1556 1629 1470 1374 1017.4  2427.7  11%0.6
61 1265 137 1507 1522 1648 1662 799 1692 1743 1724 1671 1598  1400.0 1683.4  1482.3
62 1318 123 1377 1514 1558 1651 754 1807 1859 1877 1868 1872 1422.5 1841.0  1544.0
§3 1757 1792 122 1533 1954 2193 2346 2804 4117 4028 3675 2890 1850.0 3178.2  2092.7
§4 513 2575 2%y 257 3458 3608 5240 4114 3704 3556 3276 2995 2788.9 3b420.7  2951.3
65 2516 303% 3181 3353 2913 3137 3196 3427 3487 3461 3433 3336 3027.5 3365.7  3115.7
€5 X113 2322 o33 31e7 3104 3211 3382 3462 3468 3793 4186 3577 10.1  3575.9 3136.2
o7 3123 3157 ENCH 323% 3285 3833 &oa7 4115 4120 4115 Lot 3765 3244.5 3981.0 3457.0
68 3553 3546 3743 £000 4005 4086 4337 4421 4530 4558 sy k879 3722.4 I593.5  3931.6
69 %213 4751 525 5293 5056 5073 5269 5641 5766 5790 5798 5699  L966.3 5615.2 5187.0
70 5183 £309 gin 5565 5549 5650 5772 5903 6072 6225 6404 6286 s5426.6 6132.4 5660.5
g £474 £8L0 €675 6764 6716 6920 7400 6650.0

—-gh=

Prst grede, pricing area of origin, All citles for 1955-1958
ted by the ratio of marketings to total production.

Marrthly average prices were welgh
e prices are estimated by whole

» Polished grade B or first grade for 1959-1971.

salepncesm&m,mammmmmsmmmuuumcommnm.



TABLE A.S SELECTED ANNUAL DATA GN BARIEY, KOREA

Planted Average rice Recelved by Farmers In Gross Returmns Gross Per Production Cost Net over
Area Produc- June-Septenber Per Hectare ha from Total Total- Total Cost
1009 Yield tion Common Naked Welghted| Deflated Based on June- Barley < - by land 2 ~Land &
Hectare MI/ha 1000 Mo W/kg wW/kg Aversge | Welghted Sept. Prices /| Gross per Product Capitzl Capital
Year W/kg Average W/ha Deflated~ | ha from Value Service Service
. W/kg W/ha Wheat by — by Product
Product Value
W/ha Value W/ha
regressicn
Coce ABL YRL &L PBL REL

1955 760 1.370 1041 7.3¥, 239 10001 32780 1.07
1556 755 1.372 1092 10.6¥,  28.2 14543 38678 1.0%
1957 821 1.110 911 13.% 28.7 14763 3886 1.23
1958 781 1.515 1183 8 19.3 13029 29213 1.16
1859 787 1.727 1359 7.2 6.4 6.9 14.4 11916 24877 _ 0.97
1350 759 1.715 1370 10.3 10.2 10.3 20.0 17665 34368 1.20
1961 810 -1.82% 1478 12.7 1.5 12.2 22.0 22265 40117 1.17
1962 838 1.646 1379 16.4 13.9 15.3 24.9 25184 41916 . 1.06
1563 855 1.026 918 34.0 28.7 3.1 47.1 32935 48363 1.07 32090 22150 10795
1964 942 1.607 1514 32.8 27.2 30.5 35.3 49014 56664 0.98 43240 29030 19984
19€5 1031 1.753 1807 25.8 19.5 22.8 22.8 39968 39968 1.02 48150 33550 6418
1966 969 2.083 2018 23.0 17.2 20.0 17.8 31660 37130 0.97 19460 34860 6800
1567 979 1.957 1916 28.1 23.0 25.5 20.1 49904 39294 1.08 52150 34120 15784
1568 G868 2.114 2084 31.5 26.1 28.3 18.6 59826 39307 1.12 57920 38040 21766
1559 Gi9 2.177 2066 36.0 1.9 33.7 20.1 73365 43765 1.36 68930 45390 27915
1970 11 2.167 1974 §2.2 9.0 40.3 20.¢ 87330 45225 1.62

Yyetgnts based en production of camon and naked barley.
2/pef1ated by index of prices pald by farmer, 1965 = 100.

3.’ Fettmtad



TABLE A.6 SELECTED ANNUAL DATA G BARIEY, KOREA

PROVINCES IN DOUBLE PADDY CROPPING REGION

PROVINCES IN SINGLE PADDY CROPPING REGION

PROVINCES IN UPLAND CFOPPING REGION

Plant Planted Planted
Year Area Yield PFroduction Area Yield Production Area Yieid Production

1000 ma VI ma 1000 M 1600 ha MI'/ha 1000 MT 1000 ha MI/ha 1000 MT
1555 519.5 1,545 751.1 147.4 1.286 189.5 92.5 1.084 100.3
1956 535.3 1.30% 759.4 155.6 1.339 208.4 163.9 1.190 123.6
1957 g2 8 1,278 693.6 166.6 .906 150.9 111.9 .ou7 106.0
1558 531.7 1.558 833.5 150.4 1.521 228.8 99.0 1.217 120.5
1959 535.% 1.732 961.4 151.0 1.660 250.6 99.0 1.481 146.6
1960 £45.54 1.774 §67.7 153.8 1.6%0 252.3 100.1 1.501 150.3
1961 555.7 1.572 1940.0 153.7 1.774 272.7 99.5 1.665 155.7
1962 579.4 1.744 1010.5 157.8 1.461 230.5 101.1 1.358 137.3
1963 625.0 .912 571.1 166.0 1.322 219.4 103.0 1.240 127.7
1964 672.4 1.653 1118.5 165.6 1.583 262.2 103.6 1.292 133.9
1965 731.8 1.750 1280.3 180.4 1.080 194.8 119.1 1.275 151.9
1566 685.3 2.163 1482.0 168.2 2.021 340.0 115.9 1.691 196.0
1367 717.2 1.994 1429.9 152.8 1.901 290.4 108.4 1.804 195.6
1968 737.4 2.240 1652.0 144.9 1.83%0 265.2 103.6 1.607 166.5
1963 719.1 2,252 1619.7 135.1 2.078 286.8 95.2 1.742 165.8
1970 701.4 2.267 1590.2 123.2 1.821 224.3 87.5 1.822 159.4 -

i
\ox
v



TABIE A.7 SELECTED ANNUAL DATA ON WHEAT, XORSA

Planted Average Price Gross Returns Per Production Cost "Net over
Area Produc- Received by Hectare Based on Total- Total- Total Cost
1000 Yield tion Farmers in Junc-Sept. Prices by land & - Land &
Hectare M/ha 1000 MT Jure-Sept, v— Deflated Product Capital Capital
Year Wkg Deflated~ W/ha W, ha Valve - Service Service-by
: w/kg - by Pro- Product
duct Value
e | we
Regression

Coce AwH YwH Qe PWH RwH
1955 122 1.64 200 5.7 18.7 9350 30700
1556 224 1.75 218 8.0 21.3 1400C 37200
957 148 1.50 218 8.0 17.3 12000 25900
1656 128 1.75 223 6.3 14.3 11200 25100
1959 126 2.11 267 5.8 2.1 12240 25600
19§0 125 2.07 258 7.1 13.8 14700 28600
1501 125 2.24 280 8.5 15.3 19040 . 34300
i.ggZ 133 2.20 263 11.9- 19.4 232(6)0 13;8800 -

? 13 1.65 22 18.7 27.5 0 5300 27660 1 12070
1% 147 2.10 309 23.7 27.4 9770 57500 37960 26110 X0
1965 153 1.96 300 20.0 20.0 39200 39200 44230 30230 8970
1066 154 2.05 315 20.9 18.6 42850 38200 47630 32560 10270
1367 153 2.03 310 22.8 18.0 L6280 36400 51470 34890 11390
1958 159 2.17 35 24.5 16.1 53170 34900 58720 39120 14050
1965 1cg 2.37 366 22.7 13.5 53806 2100 70400 47130 6670
1970 159 2.24 357 25,3 12.5 53980 28000
1/

= Deflated by the index of prices paid by farmers, 1965 = 100.



TABIE A.8 SELECTED AMNUAL DATA ON WHEAT, KDREA

PROVINCES IN UPLAND CROPPING REGION

Production

1000 MT

Yield

MI'/ha

Planted
Area

1000 ha

PROVINCES IN SINGLE PADDY CROFPING REGION

Production

1000 MT

Yield

MI/ha
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TABLE A.9 SELECTED ANNUAL DATA ON BARLEY, WHEAT AND RYE, KOREA

Planted Yield Production Average Farm Price Of Deflated Gross
Area Barley amd wheat, June- Retum Per
1000 MI/ha 1000 MT Sept. Weighted by Pro- Hectare
Year ha duction
Teflated W/ha
Wkeg W/kg
Regression .

Code ABW YBW ™ PBW REW
1955 916 1.39 1273 7.0 23.0 31970
1955 957 1.8 1347 10.2 27.1 38211
1557 100k 1.20 1200 12.3 26.6 31920
1958 943 1.53 154) 8.3 18.6 28458
1955 959 1.76 1666 6.7 14.0 2u640
1960 959 1.78 1668 10.4 20.2 35148
1961 970 1.86 1801 11.6 20.9 38874
1962 1012 1.67 11688 14.7 23.9 39913
1963 1070 1.10 ns: 29.4 g3.2 47520
1964 19 1.66 16859 29.3 33.9 56274
2965 1210 1.76 2136 2.4 22.4 39424
1666 1148 2.07 2315 - 20.1 17.9 37053
1967 1ns1 1.96 2253 25.1 19.8 28808
1968 1161 2.11 2153 27.8 18.3 38613
1969 1120 2.20 2459 3R.6 19.4 R2680
1370 1084 2.12 2352 37.9 19.6 41552
YV,

=~ Deflated by the index of prices paid by farmers, 1965 = 100
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TABLE A.10 SELECTED ANNUAL DATA ON OTHER CEREALS (PRIMARILY CORN AND MILIET), KOREA

Planted Yield Production Price Recelved | Price Received Averege Price Of Gross Returm Per

&rea By Farmers For | By Parmers For Millet ané Com Hectare ¢

1000 Mi/ra 1000 Mlllet Corn Welghted by Product- Defiated~
Year ha M im W/ha W/ha

W/100 1 w100 1 Deflateay
. Wkg W/kg
Regression
Code ADC Yo QC PCC ROC

1955 221 L83 91.5
1956 217 .375 81.4
1957 214 .382 81.8 :
1958 221 b9y 108.5
1959 217 .379 86.1 655 51 6.9 4.4 2615 5459
1950 207 .390 80.7 857 619 9.3 18.1 3627 7056
1961 205 470 96.4 1174 754 2.1 21.8 5687 10247
1962 202 .50 99.0 1288 820 13.1 21.3 6419 10454
1963 205 526 107.8 2161 1277 21.8 3.0 11466 16837
1964 219 ST 125.6 2845 2095 31.1 36.0 17851 20637
1965 216 .558 120.5 2128 1456 22.2 22.2 12388 12388
1566 171 626 107.1 2226 1769 25.6 22.8 16026 14283
1567 162 .701 113.5 2575 1898 27.4 21.6 19207 15124
1968 200 .809 161.7 2636 2050 29.2 19.2 23623 15521
1959 144 .950 136.8 2946 1974 30.3 18.1 28785 17165
1970 124 1.001 124.1 3401 2121 33.5 17.3 33533 17272
1/

= Deflated by the index of prices paid by farmers, 1965 = 100
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TABLE A.11

SEIECTED ANNUAL DATA ON PULSES, KOREA

Planted Yield Production wholesale | Index of Prices Deflated n Price Deflated Gross Returns Pep &ndex or
Area Prices On | Receiw=d by of Pulsesi Hectarel/ Deflated
1000 M/ha 1000 M Soybeans, | Farmers for Gross Re—
Year ha 1st Grade | Pulses Index Price Per Pulses Other Pulses {tum per
Pricing 1965=100 | kg based W/ha Cereals Other o
Area of 1965 = 100 an 1965=100 W/ha Cereals pulses
AR W/kg Wha | 1965=100
Regression
Code AsL YPL QPL PFL RPL
1655 34 540 168 623 18.6%, 61.0 25.89 13978 583
155 312 .550 173 37 22.0% 58.5 25.83 13669 575
1857 321 .550 173 892 26.7% 57.7 21,149 13116 56.6
58 35 .560 175 825 8.7 55.4 23.51 13170 55.4
1255 KA .500 158 946 28.3 59.1 24.66 U ) 5459 8590 52.8
16£0 321 470 150 un 35.9 69.8 29.63 16593 7056 9537 58.6
1581 381 .560 190 181 35.6 6h.1 27.21 15238 10247 4991 6b.2
18352 350 530 181 1259 31.7 6.4 26.06 14596 10454 4142 58.1
1383 33 2550 182 2083 61.4 90.2 38.29 21442 16837 4605 8.9
1584 233 .560 191 3180 93.3 107.9 45.80 25650 20637 5013 107.9
1665 %8 .560 203 3342 100.0 100.0 h2.45° 23172 12388 11384 100.0
1565 345 570 195 3793 109.8 97.9 h1.56 23273 14238 8950 99.6
1567 380 620 235 kg6h 182.0 11.8 b7.46 26577 15124 11453 123.8
1548 384 750 288 3292 m.3 73.1 31.03 17377 15521 1856 97.9
1663 378 720 213 3878 116.9 69.7 29.59 16560 17165 -605 8.6
1970 358 750 2 5794 183.1 94.8 50.24 22536 17272 5264 127.0
¥

2/

~ Based on soybean prices

='Defiated by the index of prices pald by farmers, 1965100



TABLE A.12 SELECTED ANNUAL DATA QN POTATCES, XOREA

Planted Yi=2ad In Production Index of Farm Prices On Index of Gross Return Per

Area Grain In Grain Poteto, Hectare

1000 Equivalent Equivalent — v v

ha . 19652100 Deflated~ . 1965=100 Deflated~
Year Mi/ha 1000 MT 1965=100 1965=100
Regression
Code APT YPT QT PPT - RPT

1855 92
1955 95 2.8 n
1557 105 2.75 278 S
1938 98 3.12 308 S
1559 100 2.98 299 38.8 81.0 25.5 43.7
1950 108 3.02 326 45.3 ‘ 88.1 30.2 4.7
1961 110 3.48 383 .9 86.3 3%.5 61.8
1962 3.5- 438 N 93.5 h2.9 67.3
1963 138 3.73 514 91.1 133.8 1.2 102.5
1564 181 5.17 935 127.5 1474 13%.0 156.4
1955 214 .87 1046 100.0 100.0 100.0 ©100.0
1966 210 4.63 972 107.4 95.7 103.5 91.0
1967 196 3.21 631 123.4 97.2 84,1 64.0
1868 198 2.83 79 131.2 8.1 105.7 67.7
1969 193 k.03 78 1.7 83.5 119.7 70.1
1970 182 3. 783 162.8 84.3 147.0 74.6
Y/,

= Deflated by the index of price paid by farmer, 1965=100.
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TARIE A.13 SELECTED ANNUAL DATA ON VEGETABLES, KOREA

Planted - :
Area Yield Production Index of Farm Prices On : Index of Gross Return Per
Vegetables . Hectare
Year 1000 ha MI/ha 1000 MT . v
1965=100 periated’ 1965=100 Deflateal
1965=100 - 1965=100
Regression
Code AVG Vo QU PVG RVG
1955 108 10.90 1166
1956 111 ].68 962
1957 117 10.47 1227
1958 13 9.86 112 . .
1959 110 9.18 1010 2.3 67.3 - 28.3 59.1
1960 18 9.25 1088 41.5 92.4 52.0 81.7
1961 172 7.18 1235 9.6 7.4 27.2 39.0
1962 124 10.49 1300 §3.2 70.4 53.3 70.5
1963 121 9.83 1187 86.9 127.6 81.7 120.0
1964 19 10.32 1436 83.1 96.1 82.0 -94.8
1965 151 10.86 1576 100.0 100.0 100.0 100.0
1966 154 11.14 1717 127.6 13.7 135.9 121.1
1967 177 10.55 1869 108.0 85.0 108.9 85.7
1968 193 11.16 2150 109.9 72.2 117.3 771
1969 226 10.73 2u27 123.2 73.5 . 75.4
1970 250.1

Y/ Defiated by the index of prices paid by farmers, 1965=100



- TABIE A.14 SETECTED ANNUAL DATA ON FRUIT, KDREA

Planted Yield Production Index of Farm Prices On Index of Girv.ss Return Per
Area ) Srutt v Hectare 1/
Year Deflated~ Deflated~ -
1090 ha Mr/ha 1000 MP 1965=100 1965=100 19652100 1945=100
Progression
Code AFR YFR QFR PFR RFR
1855 19.6 5.97 417
1956 20.3 5.76 17
1957 20.5 6.22 127 :
1953 22.5 6.75 152 : , ’ . )
1959 23.3 7.16 117 85.7 95.4 §5.2 94.4
1960 22.5 7.41 166 57.5 92.4 58,7 94.8
1561 23.1 6.48 150 .3 97.8 48.7 87.7
1362 23.2 8.43 195 54.6 88.9 63.6 103.
1963 23.7 7.50 178 56.0 © 96.9 68.5 100.6
1954 28.6 . 8.00 229 102.0 117.9 112.9 130.5
1365 42,9 - 7.23 310 100.0 1100.0 100.0 100.0
1956 b5.2 7.33 3 102.2 9.1 103.6 92.3
1967 8.1 7.46 59 16.2 91.5 119.9 94.4
1968 51.2 7.66 392 149.9 98.5. 158.8 104.3
1969 55.7 7.48 n7 - 193.0 1ns5.1 199.7 19.1
1970 ' 216.3
YV

= Deflsted by the index of prices pald by farmer, 1965~100.
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TARLE A.15 SELECTED ANNUAL. DATA ON MULEERRY AND COCOON, KOREA

‘ Planted Yield of Production Yelighted Ag:'age Gross Returm Per ha Central ard Local
{ Area Cocoon of Cocoon Farm Price= of >/ Goverrment Expense
ol Cocoon Actural Deflated™ On Sericulture 3/
Year | MOverry Y, W/ha W/ha (including subsigz—zl
§ Deflated™ : Actual | Deflated™
i 1X2ha kg/ha 1000 MT W/kg W/kg Ml W Ml W
Pegression
Code AN Yo QN PN REN GCy
1953 32.4 02 6.53% 38 125 7676 25167 230
1958 34.5 172 5.934 a1 109 7052 18755 230
1557 ¥.2 159 5.75%6 86 99 314 15797 230
1953 5.7 154 5.670 46 103 7084 15883 230
1953 ¥.1 152 5.477 a7 98 T144 14914 200
1559 20.4 225 4,599 67 130 15075 29329 200
1961 23.4 209 k. 896 K44 139 16093 28996 200
1582 27.3 202 5.513 103 168 20806 33886 in 288
1563 0.9 199 6.142 m 163 2% 170 250
1954 §2.3 138 5.852 180 208 24840 287 A6h 536
1955 50.5 154 7.768 217 217 33418 33118 558 558
1965 61.7 156 9.601 270 aum 42120 7540 808 720
1857 68.5 159 10.903 280 220 45520 35055 437 344
1968 94,4 176 16.616 210 56320 1482 974
1583 99.3 209 20.748 346 206 12314 2 1480 882
1570 85.0 252 21.409 %6 190 92232 XT764 93% 85

y‘n’eigh‘.«cd by production of spring and fall cocoons.
per1ated by irdex of price pald by farmer, 1965=100

¥scurce = Serdculture Manual

5/E:s timmte



TARIE A.16 mmmmmmoco.m

Planted Area Yield Production Prlce of Tobacco Re- Gross Return Per Hectare
- 1000 Hectare MI'/ha 1000 MT ceived by Farmer -
Year e T Dermee Wha Deflateal
W/kg 1200 W
. per ha
Regression
Code ATB Y8 Qs PIB RTS8
1855
1936
1957
1958
1553
1960 : :
1961 20.2 1.56 n.s 55.6 100.2 - B6736 156.3
1982 2.5 1.55 35.0 65.0 105.9 100750 164,1
1953 21.9 1.32 29.0 106. 155.8 140052 205.7
1954 29.% 1.68 9.3 1.2 163.2 237216 274.
1965 34.4 1.63 56.1 133.0 133.0 216790 216.8
1955 ¥%.7 1.96 72.1 132.9 118.4 260484 232.2
1967 37.6 1.76 66.0 135.9 107.0 239184 188.3
1968 38.7 1.8 69.7 15, 93.0 254880 167.
1969 9.1 1.51 59.2 171.3 102.1 258663 154.2
1370 43.0 1.3 56.3 225.5 136.8 295405 153.0
1/

= Deflated by the index of prices received by farmer, 1965=100.



TABLE A.17 smmmmw:mmcms,m

Nuber of Mk Prﬁ Total Fresh | No. of No. of Total Beef Pro- Index of Parm Price of Cattle | Farr Prices of Cattle
Milk Cows |Per Sowls Mk Prod. Beef 2/ Korean Inspected| duction Cattle Rerale Male Retall Welght Equi-
1/ . Cattle™ Draft 2/ Cattle . . Prod. Cme e 7 over 6 valent
1500 head™ ke 1000 MT 1000 Head | Cattle< |[Slaughter| 1000 MT 1964-66= Yrs for Years
, 100 | Meat for Wik Deflated
Year 10C0 headj 1000 head 1000 W Meat W/kg
Per Hd 1000 W
Per Hd
Regression Code &F o PBP
1955 .33 857 11.0 L2 NS B .53/ (3] 225
1955 J50 917 12.5 51.0 9.23/ 75 199
1557 .55 967 13.3 51.1 1.1 91 197
1958 .64 .57 1000 14.0 68.3 11. 4 93 209
1553 77 .67 1023 188 18.0 64, 11.9 13.3 97 203
1960 .87 .66 1010 131 12.6 46.6 15.7 17.3 128 2h9
1661 1.15 .23 1096 137 13.3 54.6 17.6 ¢ 18.7 14y 259
1962 2.4 1083 2.6 .86 1253 174 16.8 67.2 19.0: 20.1 155 252
1953 3.50 1286 j.5 .96 1353 218 21.1 78.3 20.0 21.8 163 239
1964 5.20 1365 7.1 .91 1351 330 31.9 120.1 23.4 25.3 191 221
1955 6.61 1619 10.7 .80 1314 283 27.3 93.2 * .z ho.7 287 287
19¢5 8.47 1724 14.6 1.14 1290 262 29.4 86.6 4.5 48.1 345 307
1867 10.35 1853 19.2 2.13 1243 256 31.9 82.6 5.5 61.6 L7 352
1553 13.76 1773 4.4 3.30 1194 213 3.8 72.1 7:.0 79.5 580 381
1555 18,82 1886 35.5 3.95 1202 219 33.1 76.0 71.° 85.2 581 346
1870 22.83 2273 51.9 3.02 127 286 37.3 82.9 98.3
1971 30.00
Y/,

= Total inclides replacerents and bulks,
ylm?n:ory o farm &3 of December 3.
ZDertved from price of bonless beef, butchers price, all cities.
Ypen1ated by the index of prices paid by farvers, 1965=100.



TABIE A.18 SELECTED ANNUAL DAVA ON HOGS, KOREA

No. of Total Pork Index Parm Farm Price of Hogs Price Of Hog, Deflated Peflated Price
Plgs Inspec- Pro- Of Hog Prica Retall Weight Equi- Wheat Prices Cost of Of Hogs-cost
o ed Hog ductler: Procduc- Of Hogs valent Bran Paid - kheat of Wheat
Farrs, Siaveh tion Per Ha I 2/ By F‘anneﬁ Price ~an Per 3/ Bran
Ixz, 301 ter 1364-56= (Approx. W/kg Deflated~ Deflated™ cf kg of Pork2] Wig
100 ;ié“/kg) w/kg W/kg et W/
177HS IO 2 | 1000 MO .| Eren
!
g ' TR PPK VoK
l9§§ g 24.4 T0.8 1350 33.75 110.7
1558 1 57.8 94.8 1559 38.98 103.7
13;': 3 5C.3 87.2 2081 52.02 112.4
1652 5 L9.9 92.9 2137 53.45 119.8
1533 3 2.4 100.1 2100 52.50 1_09.6
l}j" 37 84 58.0 105.3 2189 55.00 107.0 10.31 10.4 103.1 3.9
lb“fl PasS 233 60.0 100.1 2508 €2.70 113.0 8.83 12.8 88.3 ZH.Z
19*:‘2 T2 249 38.0 101.5 3544 £5.60 144, 10.09 14.3 100.9 43,
1883 7 265 55.1 119.9 3362 84.05 123.4 16.27 12.0 102.7 20.7
e 35 179 62.5 106.0 4886 122.15 .2 9.83 - 4.4 93.3 42.9
135 13:2 203 55.9 95.3 73 183.28 183.3 8.60 21.3 8.0 97.3
l?ﬁb 1452 %5 95.8 98.6 6529 163.22 145.5 - 13.10 11.1 131.0 1k.5
17 1265 357 72.2 103.7 8509 222.72 175.4 10.55 16.6 105.5 69.9
% 137 395 61.8 8.7 12885 322.12 211.6 9.66 21.9 96.6 115.0
iz 1333 637 75.1 86.1 10664 266.60 159.0 9.18 17.3 91, 67.2
1975 1201 617 9.2 13352 333.60 172.8 7.5 23.0 75.1 97.7

an £rists of boneless lean pork, butchers price, all cities.
t2d by the index of prices paid by farwers,
13 kg of whe.t bran is required to produce 1 kg of park at retail.



TABLE A.19 SELECTED AMNUAL DATA ON POULTRYMEAT, KOREA

Pouliry- Parm Farm Price of Poultry- Price Of Cost of Broiler Peed 3y Neflated Broiler Eggs
reat Price Meat Retall Welght Broiler Per kg of Poultrymeat= Broiler

i Produs- cf Egulvalent Peed Y Price - Put Into Hatched
Year | tien Chizken, 7 2/ W/kg Deflated~ Cost of Incubators

; Hen WoKg Deflated™ W/kg™ w/kg Broiler 1000 1000

1D M W/kg Feed

; W head W/kg
kg’géiim co PPM MPM
1955 6.1 75, 68.2 223.6
1938 13.3 &7, 7.3 205.6
1957 13.5 1007, 90.9 196.3
1958 13.8 110~ 300.0 224.3
1555 13.6 112 101.8 212.5
1960 18.1 114 103.6 201.6 10.85 2.6 63.4 138.2
1581 18.5 121 110.0 198.2 10.95 3.9 59.3 138.9
1962 15.7 136 123.6 201.3 13.84 8.5 67.6 133.7
1963 zo.g 154 140.0 205.6 16.69 50.1 73.6 133.0
1964 18. 216 196.4 227.1 19.56 58.7 67.9 159.2 2252 inz
1565 14,5 19 250.0 290.0 20.21 60.6 60.6 229.4 704 593
1966 18.7 35 >2.7 287.6 30.33 91.0 81.1 206.5 2129 1553
1967 25.0 k2y 385.5 303.5 30.45 91.4 72.0 231.5 2686 - 1947
1963 35.8 456 a14.5 272.3 32.94 98.8 64.9 207.4 10295 7520
1569 52.2 §18 3%0.0 226.6 36.29 108.9 64.9 161.7 10217 7592
197¢ 500 454.5 235.4 331 102.9 53.3 182.1 24039 17577
vV

='Deflated by the index prices pald by farmers 1965=100.
2/msn for 1950-67 were based on the index of feed prices.

¥ assures 3 kg of feed 13 required per kg of broiier at retail.

5-/ Derived from wholesale prices.

~€9-



TAELE A.20 MWJALMACNEIDS,MA

Number Of Egz Pro- Trice of Egps Price Of Price Of Cost of Feed Per'zl;g Deflated
Thickens duction SVam Eges Iaye*z'/ Of £gvs Produced? Egg Price
ool W Per Deflated™ < Peed™ i7 | = Cost of
Ycar Farrs 1000 M 10 eggs W/kg Wkg Index Of W/kg Deflated= Feed
Pec. 11 . W/kg W/kg
1000 head Feed Pl'ices W/kg
- Pratei P4 wncg .
Regression
Code fa:0%] PEG MEG
bt
1555 15., 2.8, L% 1%.5
1956 27.3 211,21‘-, 45,4 128.7
1957 ] 29.2 21.87, 55.6 120.1
1958 9894 .2 30.8Y 61.6 138.1
1959 12041 33.7 29.0 58.0 121.1
1960 1200 41.0 29.0 58.0 112.8 108.0 9.56 ho.6 79.0 33.8
1961 31238 40.9 32.0 64.0 115.3 18.1 9.65 k1.0 73.9 W]
1962 13047 42.0 37.0 74.0 120.5 108.0 12.19 S1.7 84.2 3.3
1953 11907 48.8 k5.0 88.0 129,2 106.5 13.70 62.&% 91.6 37.6
2964 10282 47,2 64.0 128.0 148.0 132.2 17.23 73.1 8.5 63.5
19565 11893 52.8 87.0 174.0 174.0 174.0 17.80 75.5 75.5 98.5
1966 14008 64.9 88.0 176.0 156.9 117.3 26.72 13.4 101.1 55.8
1967 17079 67.5 97.0 194.0 152.8 128.7 28.00 118.8 93.5 59.3
1958 25958 79.3 94.0 188.0 123.5 15.3 28.90 122.7 80.6 42.9
1969 22651 121.5 95.0 190.0 13.3 165.8 30.50 129,14 77.2 36.1
1970 23477 121.0 252.0 125.3 k2.5 30.22 128.3 65.4 58.9

Yperiated by the 1ntex of price patd by farmer 1965=100.

& Deta for 1960 to 1965 were based on the index of feed price.

yih*ivedbym...px'ice of buyer fead by 4.24% the assxmedkgof&edmd.mdtomllcofem
YDerived fran wholesale prices on medium grade all citles



TABLE A.21 WWAmmmmmmw,m'

deceomenPéidbyFamrs

Index of Prices, Index of Feed
Seoul Consumer Wages, and Prices Paild Ry
Year Price Index Charges Pald By Parmer wheat Rice Bsrley
Farrers p
1965100 1965%100 ¥W/100 1 W/100 1 ¥W/100 1
1965100 .
1955 0.5 0.5
1956 37.6 37.6%,
1957 16.3 1. #
1958 kg6 - 4y, 6~
1959 46.1 7.9
1960 88.9 51.4 53.7 190 195 149
1961 52.9 55.5 54.2 178 196 . 138
1962 56.4 61.4 63.5 222 ; 285 186
1963 68.0 68.1 82.6 H
1964 88.1 86.5 96.8 m < 3Bh 247
1965 100.0 100.0 100.0 m 360 236
196 112.1 12.2 150.1 530 518 390
1967 124 2 127.0 150.7 484 541 408
1568 136.0 152.2 163.0 530 584 h3s5
1969 152.0 167.7 179.6 554 630 551
1570 171.3 193.1 169.8 522 592 532
1971 236.2(est) ' :
b V4

= Assured to de the some as Secoul consumer price index.

9
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A Note on Marketings of Rice

Since less than half of the rice crop is generally marketed "in the
narrow sense," producers’ inclinatio: to sell or not to sell 1s a major
consideration in the commercial Supply plcture, As a hypothesis, two
major factors were believed to influence the porportion of the rice crop
sold. One was the slze of the crop. The larger the crop, the smaller
proportion a farmer would need to vetain to feed his family. The second
varianle was the gross margin per heotare. The higher the gross margin,

ceterds parabus, tne less the farmer neecad to sell to meet -ash expenses

for ﬁhe farm and household. This relationship was sugpgested by the
experience in other less developed countries ar < by a survey of rice
mirketing in Korea.d/ 'Me latter study conciuded that "Principally tne farmers
sell tnelr rice to meet family living expenses, particularly for education , and
to purchase fertilizer." As the level of farm incone increases in the future ,
nowever, this negative erfect vetween £ross margin and the proportior of the
crop sold may disappear.

bata for 1958, 1959, 1960 and 1962-1969 were avallaple on the percent
of the rice crop sold "in the narros sense." An cquatlon was estimted from
data for those yeart as follows:

Pereent of rice crop sold, = 18.09 + 164.21 Production

(2.55)
per capita of the famm populationt - .1166 Deflated Gross Marglnt
N o= .41 Sk.= 3,34

Y NACF, Joint Marketing Research Group, Survey of Rice Marketing in Korea,
February, 1969,
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The proportion of the variation in the percent of the crop sold explalned
oy the equation was not very high (I'{2 = .U41) but both independent variables
were significant and had the expected signs. ‘The two independent varilables
were positively correlateéd with a correlation coefflcient of .565. The
conclusion 1s that production and grous margin affected the percent sold,
but other factors are also apparently irportant. The data used in the

analysis are given in the Table 3.1,

Table B.1 Factors Affecting Marketings of Rice'in the Narrow Sense", Korea

Percent Of Production Deflated

Crop Crop 1/ Per Capita GI'0882 /

Year varketed= Of Farm Margin=

Population

4 " MD 1000 W/ha
1958 b9. 4 .22l 24,5
1959 uy,3 .216 44,5
1960 46.8 .210 60.0
1962 39.4 197 71.0
1963 38.5 242 133.3
1964 k6.0 250 109.1
1965 49.8 .222 69.0
1966 51.9 2uy 80.5
1967 50.3 .226 T2l
1968 45.6 +205 78.2
1969 48.8 260 98.6

Ysee Tan1e A.3
2/See Table A1
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APPENDIX C

Reglonal Analysis on Rice

An effort was made to examine supply response in different reglons
of South Korea. The reglons were estaplished on the basls of whether they
are daninated by a double cropping paddy system, a single cropping paddy
system or an upland cropping system. The double paddy r_*eg;ion included
Jeon-bug, Jean-nam, Gyeong-bup, and Gyeang-nam province. Te single paddy
region included Seoul, Kyeong-gl, and Chung-nam. The upland region included
Gang-weon, Chung-oug, and Je-ju province,

Models similar to those applied to the entire country were estimated
for eacn of the three reglons. Regional data on area yleld and production
were calculated. Gross return pzr hectare for each reglon were estimated
by multiplying the reglonal yield per hectare by the national average price
since regional prices were not available. Also the production cost data
used to calculate regional gross margin were national rather than reglonal.
A weather variable was constructed for each reglon using May and Jure rainfall
in the relevant two or three cities. Due to unavallability of time serles
data on provincial rice arca and production before 1962, the analysis
included only the 1960-70 period, with estimated data for 1960 and 1961.

The reglonal supply nodels produced reasonaply satisfactory results
for the single paduy provinces and the upland provinzes, but poor results
for the double paddy provinces, In termc of statistdeal propertics of the |
equations. ‘ihis 1o not altopether surprising sinece there may be 1ess
flexibllity in expanding arca of double paddy as comparcd to single paddy and
upland arcas.

An element not taken Into account in the replonal analysis 1s the

effect of urbanization on rice area. Urbanization and the effect of rapld



~69-

land value increases in the suburban areas would be expected to cause a
shift of rice land out of production or to other crops.

To eldminate such effects on paddy land, the area of the five largest
cities—-Seoul, Pusan, Kwangju, Taigu, and Daljun——and their neighboring
counties plus.the area of 32 other citles are excluded from this reglonal
analysis, For the convenience of identifying the reglonal equations, the
following regional initials are added to the original code and commodity
symbols:

D: Double Paddy Reglon
U: Upland Reglon
S: Single Paddy Reglon

Double Paddy Reglon

(1) DARC, = 540.6428 + .12558 DARC, ) + .00046 DVRC, , + .0015IW,

(.35) (1.22) (.00)
Rz = -, 14 SE, = 28.24
(2) DYRG, = 1.5152 + 01045 T + 03179 PRC,_, + .0018 D,
(.38)  (2.10) (2.03)
= .39 Sis, = 24
(3) DQRC, = 780.6725 + 17.3363 T + 25,5073 PRC, ; + 1.13067 Di,
¥ = .31 SE. = 204,96
(4)  Log DQRC, = 5.0091 + ,0068 T + .53613 log PRCy_; + .12877 log D,
(.67)  (2.34) (2.42)
R = .53 S, o= ,0879

Tne explanatory power of the arca equation (1) iz very low with an
RZ of -.14, 'the coefflcients of the lagzped rross mirgln and the weather
variaple arc quite low; and also thelr ™ values are not simiflicant at

the flve percent level, but thelr coefflcients expressed a correct sipm.
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In the yield equation.(E), the "t" value of one year lagged price 1s
significant and also its coefficlent carrded a correct sign. In spite of the
fact that the "t" value of the weasther variable is not significant in the
area equation (1), it is significant in the equation (2). The ﬁe a. (2)
is nigher than on (1) but 5till relatively low at .39.

‘e production equation (4) in logs, was an inmprovement over the
arithmetic form in (3) and resulted in uignificant coefficients on price
and weather. ne R° of .53 was not as high as desired.

Of particular interest are estiﬁates of long-run price elasticity of
production of the three reglons. The elasticity estimation method used 1s
the same as that of the natlonal studies.

Using the area equation (1) with the assumption of the deflated price
and gross margin of' 1968/70 applying in 1985, the area of the region will
decline slightly from 674,100 ha in 1970 to 666,100 ha in 1985. If gross
margin increases by 10 percent and the other variaples remain constant,
the area will continue at about 671,300 hectares.

‘‘he long-run elasticity of rice area with respect to gross margin
is .078. Since gross returns on rice are about 1.43 times the gross margin,
the elasticlity on area witn respect to price i1s .11,

Using the assumption of deflated rice price of 1968-70 and the last
ten years average rainfall in Moy and June, the yleld per hectare

in 1985 1s 3.25 M which 15 51iphtly higher than the recent average yleld
3.09 i (3 year averagre yield per icctare excluding tne highest

and the lowest yleld year In 1906/70).
If the deflated price of 1966/70 1o raised by 10 percent and

the other varliwles rumaln constint, the vield per hectare would reach
3.3¢ W0 dn 16, e elastlelty on yileld with respect to price is .38

which 15 notlceably higher tnan tne price elastlelty on area.
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Combining equations (1) and (2) to make a projection of rice production
in 1985 with the deflated price of 1968/70, the production would reach
2,165,000 MI', and if the price rises by 10 percent, the production would
reach 2,269,000 MI' which 1s 4.8 percent higher than the original projection.

Consequently, by using equation (1) and (2), the icnyz run elasticity
of supply with respect to price is .48.

In production equation (3), if t'ie deflated rice price of 1968/70
were maintained up to 1985, the production would reach 2,360,000 M.
Ralsing the price by 10 percent and assumlng all other factors were constant,
rice production of the region would reach 2,461,000 Mr,

According to equation (3), the projected production is higher than
the projection using equation (1) and (2), however, the elasticity of supply
with respect to price (.42) 1s lower than .48 which was derived from
equations (1) and (2).
| The logarithmic equation (U4) has somewhat more explanatory
power than the ordinary equation (3). Using logarithmic equation (4) , we
can directly read the long run elasticity of supply from the coefficient
of the price variable--.54,

In this equation, the projected production with caistant prices at
1968/70 levels would be 2,437,000 MI', ana if the price were raised by
10 perce:it, the production would reach 2,565,000 MI'. We conclude that
the long-run elasticity of supply with respect to price in the double
Paddy region is somewhere between (42 ond .48, This is appreciably higher

than the .085 to .212 found for the nation as a whole,

yolrmle Paddy Reprlon

(5) SARC_ = 8022405 + 70587 BAMC, ) + 22232 PRO, ;- 04617 SW,
(9.04) (1.61) (-4,01)
R = .93 Skh,o= 2,24


http:variable--.54

-T2~

(6) SYRCt = 2,12776 + ,07031 T + .000004 SMRC, _; + .00299 SW,

(3.90) (1.67) (3.72)
| ® = .77 SE. = .15 |
(7) SQRC, = 503.46414 + 27.7652 T + 4.25305 PRC, ; + .65271 SW,
| (6.16) (1.70) (3.19)
R = .85 SE. = 39.81
(8) Iog SQRC, = 5.37159 + .02918 T + 24089 Log PRC,_; + .08366 Log S,
(7.75) (2.80) (5.18)

R = .92 SE. = .033
The explanatory power of the area equation (5) 1s markedly high with an
¥ of .93. The coefficients of the one year lagged acreage and price show
the correct sign though the coeffleient on the price variable is not
significant. The negative coefficlent on the weather variabie is probably
due to developed paddy land with well equipped irrigation facilities along

" the basins of the Han and Kum rivers,

Using the deflated price of 1968/70, the area is projected to
286,400 hectares in 1985. With a 10 percent price increase the area
will reach 289,400 hectares. The long run elasticity of area with
recpect to price is ,10.

In the yield equation (6), the explanatory power of B 1s also
significantly nigh at .77. The coefficients of the independent varliables
carry the correct sign., The "t" values of time series and weather varisbles
are significant at 5 perceont level; the "t" value of the price (margin)
variable 1s not significant.

Using the assumption of the continuation of the gross margin
reallzed in 1908/70, the projected yield in 1985 will be 4.63 MP. With
a 10 percent Inerement of gross mirgln, the projected yleld using equation

(0) will reacn ho67 ML “he long run clasticlty on yleld with respect
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Cambining equations (5) and (6), the projected production with the
constant pr'icé in 1968/70 would be 1,326,000 MI' and with a raising by
10 percent of the price, the production would be 1,357,000 MT.

With respect to the production equation (7), the explanatory power of
R2 is fairly high at .85. All the coefficlents carry correct signs and those
of time series and weather variables are significant.

Projected production in 1985 using the average deflated price of
rice in 1968/70 will be 1,431,000 MI which is 37 percent higher than 1969's
actual productlon. With a 10 percent increment of rice price, projected
production will reach 1,448,200 MI', only slightly different from
the case of no price increment. Using equation (7), the long run elasticity
of supply with respect to price is .12,

The logarithmic equation (8) fit the data quite well with an Rz of .92.
The coefficients on all of the independent variables were significant with the
correct sign.

The projected production in 1985 using the average deflated price
of 1968/70 1is 1,612,000 M which is almost 22 percent higher than the
original projection using equations (5) and (6). With a 10 percent
price increment, the production would be 1,649,000 MI', In the analysis of‘-
the region, the projected production 1s on the high side due to the strong
time trend effect, and probably due to only the last ten ycars of data
being used. At the moment, we are not surce the strong time trend factor
of ti:e last decade will continue to 1985, Lquation (8) indicates a long run
price elasticlty of supply of .24

The projected production from the equation for the single paddy region
may be on the hiph slde campared with what we expected, and the long run
elasticlty of supply lles somewnere between .23 and .24 which 13 somewhat

larger comparced with that of the upland reglon,
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Upland Reglon
(9)  UKRC, = 9.03386 + .8597 UARC,_, + .1U527 PRC, . + .03861 UM,
' (10.36) (1.05) o (2.19)
® = .9 SE. = 1.83
(10) UYRC, = 1.8293 + .2315 URC;_; = 0042 PRC, , + ,00NH UW,
(.79) o (=.38) (2.65)
K = .45 . SE. = 15.. |
(11) UQRC_ = 231.70019 + 4.64952 T + ,00027 UMRC, ) + 4942 UM,
| (3.07) (1.08) (4.39)
i = .76 SE. = 13.53
(12) ILog UQRC, = 4.64546 + ,010138 T + ,13750 Log PRC,_; + +128598 Log UM,
. (2.42) (1.26) (4.68)
% = .83 SE. = .036

The explanatory power &f the area equation (9) is markedly high with
an R of 94, The coefficients of price and weather variables show the
correct sign although the "t" value of prire 1s not sipgnificant.

Under the assumption of using deflated average price of 1968/70,
the projected area in 1985 will be 130,000 hectares. If the deflated price
were raised 10 percent, the area in 1985 will be 134,000 hectares, 3 percent
higher than before the price change.

The long run elasticity of area with respect to price is .31. Someone
might question where the area will expand. 'The fairly large elasticity of
area is probably due to the greater flexibility of land use in
upland areas as compared with paddy land. Paddy land probably would not

increase very much 1f at all.

Usually, upland rice 15 not commercialized and the objective
of upland rice cultivation is minly for family consumption. The farmer

whose self-produced rice can not nect his own famlly use until the next rice
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harvesting season has to buy rice at market in early spring or later
sumer of the year. If he hzs to pay a high price, the farmer will expand
upland rice acreage under the expectation of a substantial amount of
expenditure on rice. Altermatively, if the price is low, he may not

have the incentlve to grow quite as much of his own rlce. Of course,

some upland farmers do sell some rice each year and would respond

to price changes in tihe market. ‘

In addition to the above facts, the farmers!' dlets 1in the upland
reglon include a variety of miscellaneous grains, potatoes, and upland
rice as staple food grains compared with the rice bowl area such as the double
paddy and single paddy reglons. They are willing to shift between crops as
relatlve prices change. However, further investipgations are needed
to find out what is the cause of the .3 supply elasticity on area in the
region,

| In yleld equation (10), the explanatory power is relatively low
with an R2 of .45, The "t" values of both one year lagged yleld and price
variavles are not significant, and also the coefficient of the price
variable 1s showing a ncgutive sign. The "t" value of weather is significant
at the five percent lewel.

If the price of rice were the same as the deflated price of 1968/70,
the yleld per hectare of the region in"1985 woild be 2.68 MI', and if the
price were raised by 10 percent, the yield would be 2.66 M.

Cansequently, the long run elasticity on yleld with respect to price
is -.08. The nepative effect on yleld seems to be odd; however, this may
be explained by the expanslon of rice area into marginal sections of

wpland results in reduced ylelds.
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The projected production using equations (9) and (10), is
348,000 M under the assumption of the sam: price as the years of
1968/70; and if the price were raised by 10 percent, the production
would be 356,000 MI. Consequently, the elasticity of supply with respect
to price 1s .23.

In equation (11), R is fairly high at .76. Both the "t" values
of the time series and the weather variable are slgnificant at the §
percent level. However, the "t" value of the coefficient on gross margin
is not significant. Using the assumption of deflated rice price of 1968,70,
the production will be 412,000 MP, and if the price were raised by 10
percent, the production will be 415,200 MP, Both projections are
substantially above the 197C level of 335,700 M. The long run elasticity
of supply with respect to price is therefore .07.

with logaritimic production equation (12), the explanatory
power of B 1s reasonably high at .83, and also the coefficients of time
series, price and weather vardables show the correct signs. Except for
the "t" value of price, the coefficients are significant at the 5 percent
level,

ihe elastlclty of supply with respect to price is directly r-eadable
from the coefficlent of price at .14. Consequently, the elasticity of

supply with respect to price is somewhere between .07 and .23.

canclusions
To examlne intemal consistency between the natlonal and the
reglonal analy<.., the national clasticities were derived from those of

each reglon by weighting area and productlon in each reglon.
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Comparing national and regional analyses of a long run elasticity
for price as it affects area, .13 was derived from the reglonal analysis
which 1s consistent with the .16 estimated in the natlonal analysis.
In case of yield respcnses with respect to price, the price
elasticity as it affects yleld of the reglonal result is .16 which -
lies higher than .06 of the natiornial analysis results.
The reasons for the substantial difference in price elasticity as
it affects yield between the reglonal and the national analysis seems
partially due to the exclusion of 32 cities and the neighboring counties in
the reglonal analysis. In any case, the price elastliclty as it affects area
would be expected to differ between a purely agricultural reglon and an
urvon region. The price elasticity in a predominately agricultural reglon
probably is hipher than that in the city and its suburban area. One
difference noted is that yields in urban areas have declined relative to
other areas,’
Concerning the long run elasticlty of supply with respect to price,
.29 was camputed from the regional analysis with 1960/70 data, tnis
being somewhat higher than the .085 to .212 ranpe calculated from the national
analysis using 1955/70 data. Ageln, the exclusion of urban arcas in the
reglonal analysis may account for this difference. As far as price
elasticities are concemed, the price responses on acreage, yleld and
production are fairly rigid using both 1955/70 and 1960/70 time series data.
Considering the dlfference in time serdes between the national and

the reglonal analysis and urvan and industrlal effects on rice area and procduction,

e the Appendix D, "effect of Urbanization cn Rice Yields."
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the res'ults of the national and regional analysis are fairly consistent
As demonstrated in Taple C.2, the percentage error in predicted versus
actual production in the regional models was somewhat less than for the
national model; 3.37 percent relative to 4.94 percent, |

Ine following tapble summarizes the major findings generated from
the regional analysis. |
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THE MAJOR RESULTS OF THE REGIONAL ANALYSIS ON RICE

' Prciection in 1985
Price With De- '

Elasticity flated  With 10%
As It Actual Figure Price of Price

‘By Region By Equation Affects in 1970 1968/70  Increasa:

LY

(1) Acreage .11 674.1(Thevu.he) 666.1 671.3

Double=- (2)Yield .38 3,18(MT/ha) . 3.25 3.48
Paddy (1)&(2)Production .48 2,145(Thou.MT) 2,165 2,269
Region (3)Production .42 2,145(Thou,MT) 2,360 2,461

(4)Production .54 2,145(Thou.MT) 2,437 2,565
: (5)Acreage .10 285.3(Thou.ha) 286 289
Single- (6)Yield .13 - 3,66(MT/ha) 4.63 4,67
Paddy (5)&(6)Production .23 1,046 (Thou.MT) 1,326 1,357
Region (7)Production .12 7,046 (Thou.MT) * 1,431 1,448

(8)Production .24 1,046 (Thou,MT) 1,612 1,649

(9)Acreage .31 123.4(Thou.ha) 130 134
Up- (10)Yield -.08 2.72(MT/ha) 2.68 2.66
Land (9)&(10)Production .23 353. 7 (Thou.MT) 348 356
Region (11)Production .07 335.7 (Thou, MT) 4172 415
(12)Production .14 335.7 (Thou, MI') 399 40%

A

Remarks: For consistency with the national results, minor adjustments ave,
required due to the exclusion of 32 cities' and the five largest
cities' neighboring counties in this analysis.


http:353.7(Thou.MT
http:123.4(Thou.ha
http:2,046(Thou.MT
http:285.3(Thou.ha
http:2,145(Thou.MT
http:2,145(Thou.MT
http:2,145(Thou.MT
http:674.I(Thou.ha

Table C.2

COMPARISON OF PRODUCTION FRO: REGLOVAL EQUATIONS

WITH EQUATION 4 I TiE NATIONAL MODEL
Predicted Production Actuzl Producticn Equation 4 of National Model
Double Single Up- - Poubles  Single Up b Pre-
Paddy Paddy Land Total Paddy Paddy Land Total dicted Actual ‘
Region  Regivn Region (A) Region Region Region (B)- (3-A) Production (b-c)
(Equation Equa~-{Tquation
C-4) tion C-§) C-17 ’ (C) (D)
------------------------------------- Thous. MI wemccme s c e e ccccdccmem——————
(261 1831 7757 304 2918 - 1921 804 312 3037 127 3312 3463 144
62 1677 740 255 2682 1633 714 265 2612 ~ 76 3175 3015 =164
63 27273 8¢5 335 35C5 <120 880 3Ny 3337 ~1(8 3932 3758 -174%
64 2302 919 358 3570 2231 326 362 351¢% ~ 51 3752 385% 202
65 1973 789 310 3084 2010 779 302 34691 7 345z 3501 43
66 1985 833 340 3209 £261 886 327 2474 265 3746 3919 173
67 19452 G915 315 3172 1930 914 331 2375 :3 3791 3603 -158
65 1762 528 311 + 2991 1609 933 204 2832 -¥59 3587 3195 =392
69 2199 1018 339 3466 2291 - 1008 346 3645 179 4096 4090 - &
70 2231l 1062 33" 3607 2145 1046 336 3547 -~ 60 4256 3939 -317
\verage 322697 1089Y © © 364372/1803%

1/ Error pcr cent.in the regional model  108.9 X 108 = - 3% 37
Jé&v - 9

2/ Error .er cent in the national model 180.3 X 106 = 4.94
: - 3643.7
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SELECTED DATA ON THE DOUBLE PADDY RICE REGIU.

Deflated
Price Re- Deflated
ceived by Gross Rainfall
Farmers Return in May-
Nov - Apr. (Total June in
Year t Planted Yield Production - Ave, Weighted cost- the
Area By Marketings Self Province
In Narrow Service
Sense Inputs)
. €~ t t t-1 t-1 t
Code T . DARCt D_YRCt DQRCt PRC c-1 DMRCt_l DWt
(1000 ha) (MI/ha) ( 1000MD) (W/kg) (W/ha) (com)
1961 1 633.3 3.033 1920.7 . 34.0 53527 117.9
1962 2 636.2 2.567 1633.4 32.1 62607 71.7
1863 3 643.0 3.306 2126.0 37.6 68596 376.6
1664 4 664.7_ 3.357 2231.5 - 51.2 137223 108.4
1865 5 685.3 2.933 2009.8 ' 43.8 112451 60.1
1666 6 685.8 3.298 2261.6 37.6. 72821 112.5%
1567 7 689.8 2.798 1929.9 36.2 85463 104.5
1968 8 617.3 2.591 1599.7 36.6 69037 50.7
1569 9 682.4 3.358 2291.2 40.8 71761 108.4
1970 10 674.1 3.358 2144.5 40.4 99745 156.3



Table C.4

SELECTED DATA ON THE SINGLE PADDY RICE REGIOW

Deflated :
Prite Re- Deflated
ceilved by Gross Rainfall
Farmers Return In May-
Nov.-Apr. (Total June in
Ave, Weighted cost-Self the Pro-
, o T By Marketings Service vince
Year t Planted © Yield Production In Narrow Inputs)
: Area T Sense
t t t t-1 t-1 t
Code T SARCE SYRCt SQR.Ct PRC +_1 DMRC: _q SW,
(1000 ha) MT /ha) (1000 MT) (W / kg) (W / ha) (m m)
1961 1 265.6 3.028 804.3 34.0 70107 123.8
1962 2 274.7 2.599 713.9 32.1° 62447 58.6
1863 3 270.5 3.251 879.6 37.6 69798 255.8
<254 4 278.7 3.321 925.6 51.2 134405 90.7
1355 S 284.9 2,735 779.4 43.8 110874 21.2
S256 6 288.0 3.074 885.5 37.6 65376 76.3
2357 7 288.2 3.172 914.4 36.2 717357 92.1
338 8 286.6 3.253 932.5 36.6 82731 44.3
-359 9 287.6 3.503 1007.7 40.8 98772 117.6
-370 10 285.3 3.664 1045.6 40.4 105607 141.1
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Table C.5

SELECTED DATA ON THE UrLAND RICE REGION

Deflated
Price Re-
ceived by Deflated
Farmers Gross Rainfall
Nov.-Apr. . Returns In May -
Ave, Weighted (Total June in
- By Marketings Cost=-Self the Pro-
Year t Planted Yield Production In Narrow - Service vince
Area , Sense Inputs)
t t t t-1 t-1 L
Ccde T U'ARCt UYRCt UQRC¢ PRC t-1 DMRC t-1 Cd £
(1000 ha) (MT/ha) (1000 MI) W/ kg W / ha) (o m)
1961 1 107.1 2.916 312.3 34.0 66089 88.0
1962 2 107.5 2.464 264.9 32.1 58856 30.3
1963 3 114.3 2,895 330.9 37.6 64720 145.8
1964 4 120.4 3.009 362.3 51.2 116162 161.3
1965 5 122.5 2.464 301.9 43.8 97203 57.4
1566 6 124.6 2.620 326.5 37.6 : 5186 132.3
1667 7 126.0 2.626 330.9 36.2 60929 68.3
1958 3 124.1 2.410 299.1 36.6 62739 55.7,
1969 9 125.4 2,756 345.6 40.8 64376 89.4
1970 10

123.4 2,720 335.7 ' 40.4 75407 70.8
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f\p@endix D

Effect of Urbanlzation cn Rlce Yields

listorically, most Korcan villages and cities were developed in the
vest fertlle paddy land in the repion. I one recognizes the above fact s
we can assume that tine suwurvan arcas ylcld pep hectare will oe higher than
tnat of the rest of the reglon as long as the other conditions are the
same, uowever, rice ylelds per .aectare in the suburpan areas have been
samewnat lower than that of the rest of the region according to recent
yleld data, even though overtime yields have been increasing in an absolute
sense in urvan areas.

The ceuses of these effects on paddy cultivation in the subwsban

regions may be pointed out as follows:

1. Relatively rapid land-value increases compared to purely
agricultural reglons; that 1s the farm lands are becomlng targets
of speculative investment by urban capital.

2. Increasing difficulties of hiring farm labor in competition with
urban employment where wages are higher, kventually, this tends
to reduce hired labor inputs per hectare.

3. Relatively plentifuvl off-farm job opportunities for the surburban
farmer conpared with the rest of the region.

4. Destroying physical facilitles of paddy land such as irrigation
ditches, and canals due to the construction of housing and plant
sltes,

5. Alr and water pollution.

To find out the relevant factors which contribute to extensifying of the

paddy cultlivatlon, additional data should be collected such as land values ’

wages, and the lond buyers' oojectives, ote,
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Due to the lack of appropriate data in this area, a simple linear

regression analysis was fit to test the hypothesis that yields in urban
- &reas were declining relative to other parts of each region.

The percentage ratio of the yleld of the citles and the neighboring
countles over that of the rest of the reglon as a dependent variable Y,
and time serdies from 1960 to 1970 as a dependent variable T.

The results of the simple linear mgre.s‘sion by the reglons are as
follows:

1. Double Paddy Reglon:

¥d = 111.99 - 1.127 T
(1.48)
rs=s -4 SE. = 7.96
2, Single Paddy Regilon:
Ys = 106.8 - 1.77 T
(2.87)
re=-~.69 SE. = 6,48
‘3. Upland Reglon

T = 9647 + .26 10
(.35)

re 11 SE. = 7.90
Except for the result from the upland reglon, the percentage ratlo of
yield 1n respect to the time serles variable has a substantial negatiive
relationship although not significant statistically ir the double paddy
region, 'Therefore, we may conclude that urbanization may well be having
a detrimental effect on ylelds.



1960
1961
1962
1953
1964
1985
1965
1557
1963
1959
1970
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Double Paddy Region

Table D.1

SELECTED DATA ON RICE iIELD

Single Paddy Region

w
The Regicas
Yield per
la_Execiuded
23 City &
Tusan, Taegu
& Kwangju
Neighboring
Counties

(T/ha) -
2,499

- 3.033

2,567
3.306
3.357
2.933
3.298
2.798
2,591
3.358
3.181

. (B)
The Yield
per Ha of

the Cities® -

& Pusan,
Tacgu, &
Kwangju
Neighboring
Counties

(MT/ha)

2,764
3.352
3.192
3.172
3.170
3.126
3.456
3.040
2,576
3.389
3.230

B/A x 100

Yd

110.6
110.5
124.4
96.0
94.4
106.6
104.8
108.7
99.1
100.
101.5

(a) ,
The Regions
Ave.Yield
per Ha
Excluded
12 Cities &
Seoul,
Daijeon's
Neighboring
Counties

(MI/ha)

2.986
3.028
2,599
3.251
3.321
2,735
3.074
3.172
3.253
3.503
3.664

(B)

The Yield
per Ha of
the Cities
& Seoul,
Daijeon's
Neighboring
Counties

(M /ha)

3.088
3.135
3.021
3.025
3.026
2.508
2.820
3.078

2,943

3.279
3.156

B/A x 100

. Ys

103.4
103.5
116.2
93.1
91.1
91.7
91.7
97.0
90.5
93.6
86.1

Up Land Regign

(a)

The chion@

Ave Yield
per Ha
Excluding
7 Cities

(MI'/ha)

2.868
2.916
2.464
2,895
3.009
2,464
2.620
2.626
2.410
2.756
2.720

(B)
The Ave.
Yield
per Ha
of the -
7 Cities

(M /ha)

2.821
2,875
2.592
2.588
2.603
2.671
2.493
2,362
2.471
2,985
2.615

B/A x 100

Yu
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98.4
8.6
105.2
89.4
86.5
108.4
95.2
§9.9
102.5
108.3
96.1



