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Foreword

The foilowing paper repfesents the first output of an ad
hoc task force'on grain policy composed of representatives from
the National Agricultural quqomics Research Institute, the
Korean Development Instibute, the Ministry of Azriculture and
| Fisheries, and the Econcmic Planning Board. Scme of the Korean

hgricultural Sector Study Team participated and a part of tne
KASS grain management program model was used for the aneiysis.
Consultants from the Korean hgricultural Plannirg Project nelpe?
formulate the policy alternatives for analysis.

The task force plans to continue the analiysis of grain
policy alternatives during the next several months. Vrile this
paper deals with only short run iSsues the task force plans to
consider grains policy alternatives both in a longer range and

in a wider scope context.

Grains Policy Tasx Force

July 1974
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Introduction

The purpose of this-papér is to provide analysis of short-
term grain policy alternatives for the period June thru September
197,. The major policy instrument analyzed is alternative grains
pricing structures. In choosing the price structure alternatives
corisideration is given to objectives with respect to pricing and
quantity of government procurement and release, level of grain
imports, government buffecr stock operation levels, methods of
financing government grain operations, and edministrative policy
with respcct to grain conswaption. While this paper does rot
addresslthe more fundamental ;ong—term grains policy issues which
must be faced begining with the next rice year, policy cpiicns
in the short-term context of the next several months are considere

consistent with likely direction of longer-term grains policies.

Situation as of 1 June, 1674

l. Stocks of rice are in relatively shori supply between
1 Jun and rice harvest given the disappearance rate
for the period. The disappearance rate during this
period is approximately 350,000 tons per month while
rice stocks as of 1 Jun in government inventory were
about, 500,060 tons and private rice stock inventory
was estimated at 1,100,000 tons:for A'total supply of

approximately 1,600,000 tons.



2. Rice price for government release rice-barley mix, which

is a mixture of 30% IR-667, L5% native rice varieties,

and 25% barley, was 7,920 { ner 80 kg bag at wholesale,
while pure rice released by the government was priced at
10,500 ¥ per 80 kg bag. Non-government pure rice (mostly
native varieties) was about 14,318 ¥/80 kg bag at wholesale.
Approximately 80% of the retail rice sales in urban areas
was from government stocks, up from a norﬁal 30% in Hay
during past years.

Last Noveuber the government had difficulty in building

"rice stocks at a producer price of 11,377 i per €0 kg tag.

Present cost of rice to the government is approxirately 12,292 Y74
80 kg bag including handling and interest charges. Thus
goverrment rice sales Irom present stocks at present prices

add to long term deficit in the Grain Management Special Acccunt.
Much of the 1974 wheat import of about 1.7 miliion tons was
contracted at or near peak worid prices. In January the

domestic price for wheat flour was increased 60% from

1,190 ¥/22 kg bag to 1,898 ¥/22 kg bag to prevent further drain

on the already deficit GMSA. Until the price increase the
wheat subsidy was costing the government about 1l billion won
per month at a wheat disappearance rate of 150,000 MT per month.
In addition administretive measures limiting the use of |

heat products in school lunches, and wheat flour in
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brewing and ﬁakoli production were put into effect. The wheat
cdnsumption rate dropped from about 150,000 tons per month to
about 70,000 tons per month imnediately and then recovered by
mid July to aboﬁt 90,000 tons per month. This shifted con-
sumption of grain to more rice and barley.

5. The allowable borrowing limit from BOK for the GNSA in 1974,
is 170 billion won whilg the target is 119 billion won during
the year. Between 1 Nov 73 and 1 Jun 74 borrowings accumulated
to 85 billion won.

6. A reluctance persisis on the part of the goverrnient to raise
the rice price because rice is the most importont single
consumer cowmodity and accowsts for 8.9% of the total welght-
ing of'the wholesale price index. Thus rice price increases

have relatively heavy inflationary effects,

Problem

With low rice stocks, ample, but high cost wheat stocks, a rapidly
mounting deficit in the grain management special account, and inflaticn
progressihg at a rapid rate, the major short run problem is how to
cover the grain demand requirements between 1 Jun and rice harvest,
maihtain pricg stability in the consumer grain markets, and minimize the
increase in the GMSA deficit. The major concerns in the short run period
between ‘1 Jun and rice harvest are how to assure that present rice stocks
can be stretched to lasp for the period and how to increase the rate of wheat

disappearanée. At the same time the goveiiment wants to avoid further deficit
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in the,GMSA and fufther contribution of the grain prices‘toward

higher inflation. In order to decrease the rate of rice dis-

.appearance and increase the rate of wheat disappcafance the price

of rice should be increased and the price of wheat decreased.

Table 1 indicates the expected consequences of this action on i;ce
' 1

and wheat disappearance, direct inflation and the GMSA deficit™.

Table 1: Consequences of.rrice Policy Change in Rice and Wheat

Objective Action Consequsences on
Tnflation G534 Ceficit
l . N A ‘
Rice Cons. l Rice Price ‘ v
T Wheat Cons. \L Vheat Price L "‘
\

As can be seen, a rise in rice price will yield the desired efifect
of decreasing the quantity of rice demanced. It will also have
the desirable effect of reducing the GISA deficit as government
rice release price becomes higher, It will however have an
undesirable effect of contributing directly to inflation.

A decline in the wheat price will have the desired effeét
of increasing wheat demand and slowing the rate of direct infla-

tion. An undesirable effect is to increase the deficit in the GiSA.

1/ fThis peper does not deal with the impact of the GiSA
flow on inflation. If large deficits are occurirg in
the GlSA the situvation is equivalent to govermient
deficit fihancing and thus tend vo be inflavionary.
Similarily GMSA surplus flows will tend to be deflation-
ary. Quantification of these effects should be a high
priority research topic. ‘ T



If however the rice price is increased and the wheat price decreased
simultaneously, the effects upon the rice and wheat demand will

be as desired, and the effects on inflation and the GHSA will tend
to be offsetting. While this does not address some'of the broader
or longer range issues, for the short run it has the potential of
attaining the major direct objecctives while not contributing sub-

stantially to worsening the inflation and GNSA situations. Tn

(]

problem is to choose alternative combinations ¢f rice and whean
prices to achieve, as nearly as possible, the desired (and avoid
14

the undesired) consequences. To begin the enzlysis of various

policy soluticns to this problem and to deteraine the cxtent of

demanded of the major grains - rice, barley end wheat - was necessary.

Analytical ilodel

-
bl
Rdw

cr
v

Such a mechanism (or model) is presently aveailable

pd

L. ve oo
whe :shk)s

O
ro

of the yet incomplete Grain ldanagement Program Comperient
model under development at NAERI. Many of the coerfficients and the
data necessary to use this part of the GiP for analysis ol the present
problem are available from work done at KDI,

The-model is seh up for only rice, barley, and wheat. It
includes price, cross pfice, and income elasticities, which are
estimated for 3 different periods during the year - October thru
January, Fbﬁruary thru HMay, and June thru September. These periods

coincide with three distinctly differe.i consumption behavior
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patterns during the year., The portion of the rodel used to generate
the results in this paper is for the June thru September period.

The policy and solution variables vwhich can be analyzed are the
three grain prices and the three grain quantities demanded. Thae
analyst can specify the level of any three of Lhe variables and
the model will solvé for.the other three. A fuller description

of the model is found in appendix A.

Table 2 presents the price, cross price, and incone
elasticities used for this analysis for the June-September period.
In looking at‘the first row of the urban portion of the table
we find for example that for a 15 change in rice price, the
quantity of rice demand;d wili change .340% in the opposite
direction; for a 1% change in barley price the guantity of rice
demanded will change .371% in the same direction; for a 1%
change in whgat price the quantity of'rice demanded wiil change
.100% in thé same direction; and for a 1% change in income the
quantity of rice demanded will change .1197% in the same direction.
‘The rest of the table can be read in the same way., No income
elasticities are indicated for the rural area; however ihe mod;l is
parameterized with the implicit assumption of a constant rural
income for the 4 month period. The process used to estimate
these elasticities is described in appendix B.

~ Population is assumed to remain constant at 33.6 million
persons” (55% urban, 45% rural) and income is assumed constant at

12,666 ¥ per capita per month during this 4 month period.



Levels chosen for population and income are those expected to
prevail at the midpoint of the time period.

Table 2: Price, Cross Price, and Income Elasticities Used in the
Model for the Jun-Sep Period

Urban
Rice Barley Vheat Income
Price Price Price
Rice Quantity  =-.340  .371 100 119
Barley Quantity  .549 ~1.200 BTV -.110
Wheat Quantity 400 .315 -.750 035
Rural
Rice Barley Wheat
Price Price Price
Rice Quantity -.311 631 - .100
Barley Quantity 21, -1.000 ‘ 242
Wheat Quantity 4,00 315 -.750

The model will be used primarily to assess the consequences
of different grain price sets. The guideline on whether one
price set is more directly inflationary than another is a com—
parison-of the total valﬁe.of grain demanded per capita per year
under the different price sets. That is (PCCp x Pp) +
(PCC, x P) + (PCCy x Pw) = value of grain consumed per capita
per year; where PCC = per capita consumption per year, P = pricé
and r,t,w = rice, barley, wheat. While this is not strictly a measure
of inflation because quantities changes as well as prices, it is a

reasonable approximation for our purposes.
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The guideline on whether one price set contributes more or
‘less to the GMSA deficit is to compare the value flows inlor.
out of the @ISA over the 4 month period among thé different
price sets. For purposes of this set of model runs it is assumed
for rice that at the begining of the period (1 Jun) government
15tocks were 500,000 MT{ available on-farm stocks were 700,000 HT%/ |
pipeline stoéks in the marketing systan were 50,000 KT end urban
household stocks will be about 120,000 MT at the begining and
‘near zero at the end of each month. Since household stocks must
be reﬁlenished at the begining of October for consumbtion duriﬁg
the month, this flow level is‘not assuned available in the model.

Government stocks of barley on 1 Jun are assumed to be
190,000 MT and purchases during the period are 300,0C0 tons.
The governmént market share in urban areas for barleybsales is
assumed at 65%. |

Net changes in the GHMSA for thé period 1 June thru 30
September are calculated for each alternative grain price poliéy.
. Changes in the indlvidual grain accounts and total GSA change
are indicated by the model. Since the government is not purchas-

ing domestic rice during this period, changes in the GMSA rice

2/ The model run is for the 4 month period Jun-Sep while
rice stocks mvst last until harvest.near the end of
October., Thus while on farm stocks were estimated at
900,000 MT on . Jun only 700,000 MT are assumed available
during the I Jun-30 Sep period, with 200,000 KT assumed
held in farm stocks for consumption and sale in Oct.



#ccount afe calculated as gévernment selling price mgltiplied by sales.
Storage and handling costs, interest éharges on rice inventory invest-
ments and import costs (should imports be necessary) also come into the
‘calculations of GMSA rice account. The government barley purchasing progfam
comes within the 1 June-30 September period, thus changes in the barley
_account reflect funds required for domestic barley purchases. Revenue
from barleyr sales, handling and storage costs, and interest churges are
handled similar to rice. Changes in the GiSA wheat aécount are calculated
as subsidies on wheat flour sales receipts. A subsidy base cf 2,790 won
per 22 kg bag is assuned in the model.
Thus the GMSA flow referred to in later analysis is the activity

in the account during the 4 month period and shows cnly net change during
thét period. Prior purchases or sales and value of stocks at the begining
of the period are not accounted, Another measure of interest, although
it is equally incomplete_as a full measure of GiSA activity, is the cost
to the government of the release activities in rice and barley and the
subsidy on wheat during the period. This is calculated using the govern-
ment cost or subsidy base and the government release price. These costs
or subsidies are 12,292 }{, 7,920 } and 2,790 ¥ per bag of rice, barley,
and wheat réspectively. The calculation is governmen£ release, or in

the case of wheat market;price minus government cost base multiplied
" by government release or in the case of wheat marketed quantity.

Initial conditions in the model are set as near as possible to
- the aifuatiop prevailing on 1 Jun. Table 3 presents these initial price

and consumption rate conditions.



Table 3: Initial Model Conditions (1 Jun 74)

Urban Rural
Price Rice 10,500 13,600
(an/ﬁag) Barley = 4,800 5,760
' | | Wheat 1,898 2,088
Consumption Rate Rice 115 96
(Jun-Sep Period Barley L5 72
kg/capita/yr) Vheat 36 | 36

The initial urban rice price is a weighted average wholesal¢ price
considering price and market share of governmeni rice-barley mix, govern-
ment pure rice, and free market rice. With a ride-barley mix price of
7,920}/bag the rice portion of the mix is priced at 9,013 } per bag.
(This assumes a price of 4,437 # per bag for the barley portion of the
mix). Further,.with a price of 10,500 ¥/bag for government release pure
rice and asswning a government market share rplit of 0% for the rice-
barley mix and 4L0% for the government pure rice, the weighted average
govefnment release price would be 9,608 ¥ per bag.

((9013 ¥).6 + (10,500 ¥).4 = 9608 ).

The average wholesale fice price in urban markets as of 1l Jun is
assumed in the model to be 10,500 }i/bag. This assumes a government
average price of 9,608 {f per bag and a government market share of 80%.
The free market price is éssumed to be 14,318 }/bag and the free market
share is assumed to be 20%. | ' |

.((9608 ¥).8 + (14,318 ¥).2 = 10,550 }).
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The rurai rice price is assumed to be 13,600 W.per bag since farm
sales of pure rice are flowing in the free market and are seliing in urban
markets at 14,318 J per bag. |

The barley price in urban areas is 4,800 }/bag and the consumer price
in rural arcas is aséumed to be 20% above the urban price, or 5,760 }/bag.
Fven though the farm purchaseuprice is 7,000 ¥ per bag, the negative market;
ing margin for barley requires‘thgvassumption of the lower consumer price
in rural areas. |

The wheat price isv1,898 ¥ per bag in urban areas and the rural price
is assumed to be 10% higher at 2,088 } per bag to account for transportaiion
cost differentials.

On 15 Jun the government announced a new producer price for barley and

grain. The new barle& consumer price is 6,000 } per 76.5 kg bag and the
new government release‘price at wholesale for the rice-barley mix is 9,520 y
per 80 kg bag. The government also stopped gerrnment release of pure r%ce
and increased the allowable milling rate for all rice from 72% to 73%.
With no more pure rice being released by the government and the new

government release price for the rice-barley mix of $,920 ¥ per bag,

the price of rice in the mix is 11,266 ¥ per 80 kg bag. (This implies
a price of about 5,630 ¥ per bag for the barley in the mix). ‘This action
‘drastically reduced the amount of pure rice available in urban markets and
drove the price of pure rice to an estimated 15,936'W per bag. Thus assum-
ing that the gqvernment‘ma;ket share is 80%, the weighted average price of
rice in urban areas after 15 Jun is 12,200 ¥ per bag. |

(13,266 }).8 + (15,936 ¥).2 = 12,200 ¥)

-



"The rural price is assumed to remain at 13,600 ¥ per hag with the
upward pressure’on'pfice due to greater‘scarcity of pure rice canceled
by the downward price pressure caused by increasing the roumber of rice-
barley mix release points into urban areas. |

The rural consumer barley price is again assumed to be 20% above
the urban price and the rural wheat price 10% above the urban price.
Table 4 summarizes the grains price situation after 15 Jun.

Table 4: Grain Prices after 15 Jun

Urban Rural

Price  Rice 12,200 13,600
(Won/bag) Barley 6,000 7,200
Wheat 1,898 2,088

'Without'further priée ad justment this will tend to decrease barley,
and rice-barley mix consumption in favor of wheat and pure rice. BEut with
these consumption shifts the tendency will be for upward.pressure on the
price of both puré rice and wheat. Vith large wheat stocits now on nend
the pressure on the wheat price is likely to be rather weak; but with short
supplies of rice the pressure on the price of pure rice is likely to be

rather strong.

Results

Table 5 displays the resulls of several runs of interest, Column 1 dis-
'plays results of the base (1) run with prices as of 1 Jun 74. Colwmn 2 shows
results of the 15 Jun price increase in ricg and bafley, énd differeﬁces
in variable yalues from the base (1) run. This is also the base (2) run for

further analysis below. Column 3 shows the wheat price necessary to keep the
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net GSA flow the same as in the yase (1) run, the consequenées
on the other variables of concern,. and the differences from the
base (1) run. Column 4 shows the wheat price necessary, consequcnces
on other variables, and differences from the base (1) run of keeping
the inflation effect of the 15 Jun rice and barley price increases
Zero.

The situation prior to 15 Jun (Col. 1) shows urban prices
of 10,550 ¥. 4,800 ¥, and 1,898 }f per bag of rice, barley, and
‘wheat respectively. At these prices, urban consumption rates
were 115, L5, and 36 kg per capita per year of rice, barley, and
wheat respectively. With rural prices of 13,6C0 ¥ for rice,
5,760 ¥ for barley and 2,088 ¥ for wheat, ru~-* per capita con-
sumption rates were 96, 72, and 36 kg of rice, barley, and wheat
respectively.

The total value of grain consumed per capita per year in
urban areas was 21,095 won and the GiSA flow was positive for the
L, month period in the amount of 22,022 million won.

On 15 Jun the urban price of barley was increased to 6,C00 ¥
per bag and rice to 12,200 ¥ per bag. The rural prices are 7,200 P

per bag for barley and 13,600 } per bag for rice. The consequences

| projected by the model are as indicated in Col 2.

Relative to the base (1) condition shown in Col. 1, these
price changes cause an.increase in th: value.of grain consumed

. per capita of 3,494 J per year for a total yearly per capita
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grainlexpenAiture of 214,589 %. These'priéé changes are thus 4
directly inflationéry. But the inflow into the GMSA for the 4
month period is substantially increased from -22,022 million von
to 36,835million won. It should also be noted that the yearly
per capita urban consumptioﬁ rate of rice during the period
increases from 115 kg to 119.kg while the barley consumption rate
decreases from 45 kg to 37 kg and wheat increases from 36 kg to
41 kg. The rural consumption pattern change is in a similar
direction with rice up 15 Fg, barley down 14 kg, and wheat up
3 kg. " Thus a major objecéive of decreasing rice conéumgtion is
not fulfilled and in féct total rice requirement for the 4 month
period jumps from 1,192 thousand KT to 1,290 thousand iT. This
is primarily because of the shift in consumption from barley to
rice caﬁsed by the rélatively large increase in barley pricg of
25% compared to only a 16% increase in urban rice price and no
change in the rural rice price.

. One question we must now resolve is what happens to rice
consumption, wheat consumption, direct inflation, and GHMSA flows
as the price of wheat is decreased. At a wheat price of about
1,354 ¥ per bag the flow in the GMSA for the period would be
about the same as with the prices prevailing before 15 Jun (base (1)
price set), but the per capita cost of'grain'wguld be higher by about
2,285 W per year and thus inflationary, and the rice requirement would be

higher by about 55 thousand MT (Col. 3). At a wheat price of abou’ 667 ¥
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bﬁg the direct inflation effect would be zero, but the outflow in the
GMSA would be a prohibitive 37,095 million won for the period, and the
rice requirement would be lower by about 30 thousand MT (Col. 4).

Thus if the rice and barley prices are left at present levels and
the wheat price.dropped to somewhere between 1,354 and 667 ¥ per tag,
wheat consumption can be increased but rice consumption can not be
.bfought back down to levels existing before 15 Jun with&ut prohibitive
cost to the GMSA. This is largely due to the greater strength of the
substitution effect between barley and rice than between wheat and
rice. (See éiasticities Table 2, pg. 7). At a wheat price of 1,354 Jf
the GISA flow effect is zero and at a wheat price of 667 i the direct
inflation effect is zero. Tne trade off between a wheat price of 667 ¥
and 1,354 ¥ is between severely worsening deficit in the GISA énd direct
~ inflation., Both zero effect conditions cannot be satisfied concurrentlx.

Colunn 5 and 6 show the effects of a further urban rice price
increase to 13,600 { with column 5 showing differences from the base (1)
run and column 6 showing differences {rom the base (2) run.

This‘assumes that the government release rice price is 12,292 ¥
peir bag - the price necessary for the government to Just cover costs in
ihe rice portion of the GMSA. With the government release price at
12,292 ¥ per bag, the average urban price av 13,600 ¥ per bag, and the
government market share égain assumed to be 80%{ the price for pure
rice in urban areas would be 18,830 ¥ per bag.

((12,292).8 + (18,830).2' = 11.600)
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Rural rice pride»is assuméd to increase by 10% due to the up#ard pressure
on the pure rice price in urban markets. Column 7 shows the wheat price
necessary to cause zero change in the CMSA from the base (2) run given an
urban rice price increase to 13,600 ¥. Column 8 shows the wheat price
necessary for a zero direct inflation effect compafed to base (2) given
the higher price for rice. Column 9 shows the price necessary for a
gero GMSA effect from base (l)...

A further urban rice price increase to 13,600 ¥ and a rural rice
price increase to 14,960 }f per bag compared to the situation priof to
15 Jun (Col. 5 compared to Col. 1) shows rice consumption in urban areas
remains unchanged and in rural areas is higher than in the earlier period,
while the GISA inflow increases and the direct inflation effect also
increases. When this assumption is compared to the situation after 15
- Jun, (Col. 6 compared to Col., 2) we find both urban and rural rice
consumption a bit lower., Both G{SA inflow and direct inflation are nigher.

A wheat price of 1,637 ¥ per bag would yield a zero change in the
GMSA flow from the 15 Jun prices of base (2), (Col. 7 compared to Col. 2),
but direct inflation is still-present with the value of grain consumed per
-capita per year 1,10 ¢ abéve base (2). Rice consumption is somewhat lower
_and whea£ cgpéumption rises as expected.

A wheat price of 1,213 ¥ per bag is requirec for a zero direct
inflation effect (Col. 8). With this price, urban rice consumption is
~ below both base (1) and base (2) levels while rural rice consumption
falls between base (1) and base (2) levels. Wheat consumption is up
substantially in both rural ahd urban areas,'ﬁht the inflow to the

GMSA is less than both the situation prior to and after 15 Jun.
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At a wheat price of 1,537 ¥ per bag (Col. 9) the situation is
‘similar to that where the wheat price is 1,213 ff per bag. The 1,337 }
price however, causes a zer§ change in GMSA flows compared to the
situation prior to 15 Jun, (Col. 1), but is somewhat inflationary compared
to the 15 Jun situation (Col. 2).

Thus a feasible alternative grain price policy for the short run
would be to increase rice price from the present 12,200 ¥ per bag to
13,600 } per bag and at the same time to decresse the wheat price from
the present 1,893 } per bag to about 1,275 ¥ per bag. The effect of these
price changes would be to (1) decrease rice disappearance to approxiiately
the disappearance levels prior to-15 Jun (1,198 thousand MT vs. 1,192
thousand MT), (2) increase wheat consumption levels to approximately the
-consumption levels prior to the 60% wheat price increase in Jan U,
(627 tﬁousand MT vs. 600 thousand MT), (3) maintain the value of grain
‘consumption per capita at approximately the level with 15 Jun prices
(24,767 ¥ vs. 24,589 ) thus creating no new direct inflationary influence,
~ and (4) maintain the GHSA flow at approximately the level it was with prices
prior to 15 Jun (18,394 Mil. | vs. 22,022 Mil M), thus not contributing
_to greater GMSA deficits,z/;nd (5) maintain a government release cost to
the GMSA at ;he approximate level they were before the 15 Jun price increases

. (36,510 Mil. ¥ vs. 35;910.Mil. }f). See col. 10, Table 5.

3/ This will reduce the GYSA flow somewhat from levels with 15 dJun
prices. Thus it should provide some indirect anti~-inflationery
ffect, S '
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'hbhj‘ 5t &ms;qucneu of Alternative Grain Price Set &sm:ption-

: . [ (7) (<) (9) {19)
) {2) () () Nnhfz?ﬁice () * Rice Price Rice Price Rice Price
15 Jun 7% 25 Jun T4 Price In- Same az At 13,600 ¥ at 13,6000 at 13,690 ¥
Base (1) Base (2) Situation  Situation crease to Column 5 szero GM3A,  gero Infla-  garo GHYSA A"l
Price as of Price as of W/zero W/zero 13,600 W fren Change from tion from Change fren ans.. .
1 Jun 74 15 Jun 74 __GMSA Change JInflation frem base (1) PBase (ZLDJ se (2) Base (2} Rase (1) Aternntive
1 . .

h‘;‘l::ol f:ankg/m}osso 12200 12200 12200 13600 13600 13600 12?& lgg('.‘(o) lgtﬁ_fg
Barley (76.5 kg) L850 6000 6000 6000 6000 6000 6000 éx 60 R
Wheat (22 kg) 1898 lg98 1354 667 1898 less 1637 3 33 7

héf:em(‘;\.vlk?)’/u%am 13600 13600 13600 1,960 1{;988 s 1";288 ll;ggg lliggg 11’;;:‘(.‘::3

6.5%, 7460 7200 7200 7200 7200 2 .

&:::y(g k:)a) ;083 2088 188 7L . 2088. 2060 1801 1334 173 1,63
cOR::':PNm rban (ks/ClP“l/ﬁ') 119 115 17 115 pYL] 113 110 nm ].1‘3
neat’ [ a 5 2 b b % % 3
[ : } 2

m’;‘::al 132 197 201 223 197 197 198 203 201 P

Co;:;mepuon Rurael (kg/capltn/y‘r) m 10 100 - 207 106 3 IEI. 1(:;'
Barley 72 58 53 L5 59 59 57 53 El. 53
Wheat %, ¥ 0 85 10 10 i 55 52 =

Total 204 207 210 229 206 208 <07 212 Fat i
1 t (i000 HT Jun-Sep) »

m;::emqu ’n'men (1192 o 12;0 pH-IN 1152 . 2L7 247 1229 1192 D.C.'s 11::
Barley 6.0 520 472 3% 5.0 54,0 518 L75 LES L8
Wheat . 403 LL7? 576 979 X2 166 520 651 6635 t;:,

Total 236 2257 2295 2526 2253 253 2266 2319 2259 2137

Oovernment Share of Total Requirement .
(1000 MT Jun~Sep)
Rice 4.2 540 L97 412 197 497 4L79 LL2 L54 L
Barley 180 u9 133 104 158 158 151 136 uo 33

Oovernmant Carry out Stocks*
(1000 HT 30 Sep)

Rice 58 - L0 3 es 3 3 21 58 L6 5a
Barley 10 34l a7 385 332 -332 339 354 3sc 2
GMSA Flow (Mi1, Won Change in Account during Feriod)
Rice 58271 74359 75785 62715 eL,83 + 8LL%) 81354 75155 77 74273
Barley 23989 -23584 «21,8469 =27123 =22065 22855 =234,62 ~24639 «AL276 -2LLsS
Wheat ~12260 =13940 -23510 -72698 =14559 =14559 -21027 =36009 =382 =353
Total 22022 36835 22007 «37095 47059 47059 36846 1,507 22023 18354
Governnent Release Cost to GMSAM: (M1, Won)
Rice 1,829 641) 6374 5284 [ (o] 0 0 0 0
Barley . 8821 LS50 3981 mn 4729 4729 4519 4071 4190 4130
Wheat 12260 13592 28195 70848 1169 14169 20438 34995 299¢5 20
Total 35910 26465 38550 79245 18898 lag98 24957 39066 34155 RS
Value of Grain Consumed, Urban : .
(V/c-pm/yr) 21095 24,589 23380 21092 26273 26273 25699 24587 24941 HNN
&lectcd Differences from .
Bese (1) or Base (2) run Base (1) ) 1) (1) (2) (2) (2} Q1)
Totel n.qmmm (1000 W1 Jun-Sep) ) . .
Me 55 - 3 55 -3 - a - 98 12
hrxey - no - 8 - 264 - 100 20 - 2 - 45 - 15
Wheat 4l 175 . 576 63 19 73 204 - 202
Total 2a 59 290 3 - & y . e . 62
ONSA Flow (Mid. Won) .
Total 14,813 - *18° " «59117 25037 10224 n -‘22328 7
Yalue of Grain Consumed !.h-bun » '
{W/enpita/vr) ' U4 2288 - 3 5178 168, 110 -2 3816
.: Negative number implies imports, N

Goverment cost base for calculation: Rice 12,292 l/bag. barley 7920 ﬂ/bq, wheat 2790 W/bvag,


http:Oovernrw.nt

The government has also been thinking through the issue of increas-
ing bogg the rice and wheat price just prior to rice harvest. In the
p.st several years the rice purchase price and the wholesale rice price
have been increased by the government ju;t prior to rice harvest. In
recent years these price increases have been on the order of 25-35%.
Producers have come to anticipate such price increases and even consumers
have come to expect them. At the same time pressure is felt by the govern~
ment to also increase the price of wheat. The question we pose here is
what would be the consequences of a 25% increase in both rice and wheat
price on 1 Aug, mid-way through the 4 month period under analysis. A 25
percent increase in government rice price would raise the price from
11,266 ¥ per bag to 14,033. For wheat a 25% increase would be from 1,898 7
per bag to 2,373 ¥ per bag.

If the government price of rice were raised to IL,OBB‘% per bag
the price of the rice-barley mix would ‘be 12,131 ¥ per bag.

((1,083).75 + (6000) (80/76.5).25 = 12,131)

Further, based on past experience the price for pure rice will
increase to approximately 45% higher than the rice-barley mix price.

Thus the price for pure rice is estimated to be 20,420 ¥ and the weighted
. market pricé in urban areas, assuming a 80%-20% market split between the
rice-barley mix and pure rice, would be 15,350 ¥ per bag.

((14,083).8 + (20,420).2 = 15,350)

- The rice price in rural areas is assumed to be based on the pure rice
price in urban areas minus transport and handling charges of 10%. Thus
a rural rice price of 18,378 K per bag is assumed between 1 August and

rice harvest. The rural wheat price as before is 10% above the urban
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price, or 2,610 ¥ per bag. Table é indicates the price assumptions for

this alternative.

Table 6: Urban and Rural Price Assumptions for the Model with a
25% increase in Rice and VWheat Prices

Urban Rural

Price Rice 15,350 18,378
W/oag Barley 6,000 7,200
' Veat 2,373 2,610

Since this alternativé assumption will only hold for 2 of the 4 months
for which the model runs, an adjustment in the results must be made and
care must be taken in analyzing the outcome. The model is not weil
suited to assessing intraperiod policy changes, however an approximate
analysis can be done by running the model before and after the intraperiod
adjustment and weighting the two results on the basis of the proportion
of time during the period when the alternative assumptions hold., Table
7 reproduces the results of the base (2) run in column 1 as the condition
assumed to hold during the first half of the period. Column 2 shows
the results of the #riées assumed in Table 6 for the last half of the
period. Column 3 presents the weighted average (50%-50%) results of
| colums 1 and 2. |

The results of higher rice and wheat prices include a shift in
consumption away from rice and wheat toward barley, and large jumps in
both the GMSA inflow and value of grain‘consumed per capita. The govern-
ment release cost to the GMSA is drastically reduced due to a rice

release price above the government cost base for rice.
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Table 7: Result of Price Changes within the Period

‘ Weighted
" Base (2) Price Change  Result
Price as of Alternative for |,
15 Jun 74 for 1 Aug, Month Period
Price Urban (}f/bag) ‘
Rice (80 kg) 12200 15350 137175
Barley (76.5 kg) 6000 6000 6000
Wheat (22 kg) 1898 - 2373 2136
Price Rural (}¢/bag)
Rice (80 kg) 13600 18378 15989
Barley (75.5 kg) 7200 7200 7200
Wheat (22 kg) 2088 2610 2350
Consunption Urban (kg/capita/yr)
Rice 119 112 115
Barley 37 L6 S
Wheat 41 18 L0
Total 197 196 197
Consumption Rural (kg/capita/yr)
Rice 111 103 106
Barley 58 65 62
¥heat 39 37 38
Total 207 205 206
Total Requirement (1000 MT Jun-Sep)
Rice 1290 212 - 1251
Barley 520 608 564,
Wheat L7 L19 433
Total 2257 2239 221,8
Government Share of Total Requirement
(1000 MT Jun-Sep) _
Rice 5,0 - 462 501
Barley 9 183 166
Government Carry out Stocks
(1000 MT 30 Sep)
Rice - L0 38 - 1l
Barley 341 307 324
- *GMSA Flow (Million Won change during period)
Rice 4359 88562 81461
- Barley - 23584 =20950 22267
Wheat ~13940 - 6042 - 9991
Total 36835 61571 49203
Eovemment Release Cost to GMSA (Mil. Won) - :
Rice 6413 =10343 - - 1965
' Barley . 44,60 LINY 4969
Wheat 13592 5956 9774
Total - 24465 1090 12778
Value of Grain Consumed, 24,589 29253 26921

Urban (W/capita/yr)

w2l



.‘It must be recognized that whilevcolnmn 3 épproximates the conditions
during the period under analysis, column 2 depicts the situation as this

period ends and the next begins.

Iimitations and Further Analysis Required

Four major points need to be made in this section. First, the
results presented above and the alternatives analyzed do not include
changes in the barley price from the 15 Jun 1ével. If a decrease in barley
price were a feasible alternative it would be well worth exploring with the

~model, since this would be the most direct way to decrease the rate of
rice consumption and could likely provide more acceptable ranges of trade-
off between GMSA flows and direct_inflation. This alternative was .ot
analyzed by the task force since it was considered to be a non-feasible
‘alternative. A major factor in increasing barley price on 15 Jun was to
C'scourage the use of barley as an animal feed. Unfortunately this
action also discourages the use of barley as a human food. But it

- appears that the objective of decreasing the use of barley for feed
outweighs the conflicting objective: br maintaining or increasing
barley use f§r food, at least in the short run. If both of these
presently conflicting objectiveé are important, further work should

'be done in developing price and administrative policies and policy
instrumentation which would achieve boﬁh objectives without conflict.

Second, another difficult problem involves the rice-barley mix.

When rice and barlgy are mixed together before sale, the mixture becomes

& separate and distinc£ grain product witu its own market and demand
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function. It appears to be favore& by consumers over straight barley but
not liked as well as pure rice.iAIn our analysis, we have treated the
rice-barley mixture and pure rice together as a single product for pric-
ing purposes and yet have separated the rice and barley'quantities for
consumer demand estimation in the model. We are certain if the rice-
barley mix were included in the model as a separate commodity with its
own demand functions, own demand 'elasticity, and set of cross price
elasticities with the other grains, the results would be different from
those we have reported. But we have no empirical basis at present to
even predict how or in what magnitude they would be different.

An immediate reaction is to argue for additional research to
determine consumer behavior with respect to the rice;barley mix and to
‘empirically estimate the required elasticities necessary to include this
"new commodity" separately in the model and in the analysis. The problem
is that since it is a new comnodity, no time series data are avaiiable

- for making the required analysis and estimgting the needed coefficients.
If the rice-barley mix is to remain on the market in the future, a plan
should be developed for col. .ccting the necesséry cross-sectional data
for preliminary analysis and this data should be collected through time

~ in order that historical time series can be developed for more definitive
analysis in the future. In the meantime a mathematically derived set of
elasticities will be derived in order to include the rice-barley mix in
the model as a separate commodity. If successful, this procedure will
provide}a siopwgap method of handling the problem until the empirical

work can be accomplished.
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Third, as ihdicated in an earlier footnote, research should
. begin immediately on thé effect of government deficit financing on inflation
elthough results cannot be expected in time to be helpful in the policy
decisions necessé.ry in the remainder of this rice year, A émall amount,
of evidence is ava;ilable to give some indication of the potential impact
of increased deficit in the GISA.
According to a study made by Kwang Suk Kim, the inflation rate is
. positively related to increases in money supply&/
The relationship is expressed as follows:

P' = 51,22 + 0.65L M' ~ 1,127 TAR' + 0,681 T'
(1.26) (4.96)  (-2.81) (5.49)

R? ='0.815

where P! = annual infle;.tion rate in terms of GNP deflater
M = ' '
M 0.6 Mt + 0.4 Mt-l
M' = annual percentage change in nominal currency supply

TAR' = annual growth rate of total available resources

T' = annual percentage change in circulation rate of demand
deposit '

( )=t - ratio
. If the currency supply increases by 10% this year due to deficit
financing GMSA, this is expected to generate 3.9 percent inflation this
‘year ‘and a further 2.6 percent inflation next year.

K.S. Kim, The Causes and Effects of Inflation in Korea,
KDI Research Report No., 1, 1973, p. 31-i3.
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In order for government deficit finé.ncing of the @ISA to have
the impact on inflation indicated vby the Kim equétion, two conditions must
.hold. First the deficit_in the GMSA must be financed in such a way as to
increase the money supply to the full extent of the deficit. Second the
econony must be in the same structural state as it was as the time that
the study was done so that the impact of the increased money supply on the
price level is the same as estimdted in the Kim equation.

If these rather strict conditions hold we can estimate the upper
bound on the inflation effect of deficit or surplus government financing
through the GMSA. Thus with a money supply level of 710 billion won
(May 74 BOK figure) and an increase in the GMSA inflow between the base
(1) and base (2) runs of 15 bi.ll'io.n won, the percentage decrease in the
money supply would be 15/710 or 2.11%. Applying the K.S. Kim coefficient's
(.651(2.11%).6 = .82%) we find the decrease in the inflation rate in terms
of the GNP deflator to be .82% in the current period and 1.37% in the
next period, (.651(2.11%).4) + .82% = 1.37%.

The direct inflation impact is measured in terms of the current
weighted change in value of grain consumed per etpita per year. The
difference between the base (1) and base (2) value of grain consumed
per capita is 3,49L won, Assumed annual per capita income is 151,992,
Thus the direct inflation effect is 3,491;/151,992 or 2.30% increase.

The net effect on inflation of the shift from the base (1) to the base
(2) alternative is roughly estimated to be a 1.48% increase in the
inflation raie in t.hg current time period and .93% in the following time
. period. To the extent that GMSA operations do not dec_:reaée money supply
the net ‘inflgtion. effect will be greater. - |
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A good deal more conceptual thought and empirical work needs to
be done before deflnitive assessment of these impacts and tradeoffs can
be done. However, the above preliminary logic and example indicates
that further work is well worth d01ng. In the meantime, researchers and
declsion makers should be aware that this limitation exists in the ability
to fully analyze this type of problem.

Fﬁnally, for the longer term grain policy issues, analysis of
effects and tradebffs between price, market, credit, trade, and institutional
policies should be done. This work should receive immediate priority
in order tﬁat decision makers have the benefit of this analysis for

policy decision necessary for the 1975 rice year and beyond.



Appendix A

Generalized.I'ront End Model for GMP Component

Suppose we have & model for foodgrain -emand in the folld&ing form,
| Q = A + BP + CY (1)
where Q =:a 3x1 vector of rice, barley and wheat flour '
,cﬁnsumption.'
A = a 3x1 vector of constant (intercept terms)
B = a 3x3 matrix of price and cross price coefficients
P = a 3x1 vector of prices for rice barley and whest f{lour

C = a 3x1 vector of income coefficient

Y = a scalar representing income or GN

For clarity (1) can be written out as

al [a] |1 %2 b3l [R °1]Y
g2|= |8pl +|b21 b2z b23| |p2| + [e2|’
ol |

b3) b32 b33 pal 'Ica

where subscript 1 rice
subscript 2 = barley

subscript 3 = wheat flour

(1) Sqn also we rearranged
Q-BP=A+CY (3)
or . , '
v, - q'lmn A+CY ()

P
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written out (4) becomes

1 0 0 -byy =byp -bygifay] fdy|
0 1 0 bz =bp2 <b23lfa2| = ld2 (5)
O 0 1 b3y ~b3z ~bs33ilaz dg
| N
pz'
JRe]
where
d1 . {al ¢y Y
dz = 82 + c2
d3 83 ‘CB

(5) is:a system of 3 equationﬁ and 6 unknovns (q;, gy, d3» Pys P p3).
imple linear algebra theory states that an infinite number of solutions
o this set of equations exists. However, if any 3 of.phe 6 unknowns, are
ipecified (eq. Gys 93» pl) the syotem ﬁfil.havd a unique solutiony
roviding the matrix of coeffipients'tJ the.unspecified variables is
ionsingular,. |
we= Example -ee-

Let ql; q3 and p) be speciriedki.e.

quantity of rice
q;antity of wheat
price of rice
‘Eéqatica»(s) can be written i; the form
CMin)x] = o | (6)
["2' |
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. where
Al = & 3x3 matrix of ccefficents of the imspecifi.ed
~ variables (CP pz.; p3)
A2 = a 3x3 mat..rix of cde.fficients of the specified
variables (ql, d3, pl) |
X), = a 3xl vector of unspecified variables (q5, Py, p3)
Xp "= a 3x1 vector of specified variables (qy, o, Py)

for |clarity !equation (6) can be written out as

0 | by =by3 : 1 0 -byy] [ag] dy
1 -b22 -b2350 0 b2y | | p2| = |a2 (7)
0 =bzp =b3310 1 by p3| |93
. .a;
9
A (8
- Equation (6) can also be written
ARy + Ay = D *(8)
with a solution | ’
Xy = Al"l [D-a%] - (9)

vhere the only necessary jcondition]is that the inverse Al-l exists,

tten out for [QAarity]equation () is equivalant to

o -] . .
Qi 0 b2 -by3)(laa) 1 0 by} fer])
pa| = |1 -b22 -bz3|/ld2|+{0 O <baa| |a3 (10)
[?3_ ' 0 b32 -b33 d3 0 1 =b3) n
’ . . i 2

wee End of mmpi_e .-
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If the focdgrain demand model represented in (1) is in log-log

tom, 'i-e.
InQ = 1nA + BlnP + ClnY, (11)

where the B ahd C represent elasticity matrices directly, the same

peneralization for the linear form abdve can be ueed; the solution

in (10) is then given by the transformation.

x,ém
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APPENDIX B
Adjusting Demand Elasticities to Reflect
Stable Total Per-Capita Grain Consumption
Although consumption levels of major foodgrains vary markedly
with prices, historical data indicates that total per-capita con-
sumption of rice, barley and wheat combined remains fairly stable.
Original estimates of price elasticities of demand can be ad justed
to reflect this assumption.
By definition the price elasticity of demand is given by the

following relationship:

.= 00 Pj 1
€47 % & @

or
222‘.: . .Q_:E 2
2%.c,, & @

Equation (2) states that the change in demand for commodity i due
to a change in price of commodity J is equal to the elasticity c.lJ
tlmes the ratio of the expected value of Q; over the expected value
of Pj'

Consider the case of rice, barley, and wheat flour demands. The
change ig combined denand for these commodities due to changes in each

price are given by the following three equations:



- 'emg (S Pn Em%‘ )
P ' B~ Y

oy ey w
Q’QT - Qr QB - |

If it is assumed that total combined demand remains constant,
then each of the three equations above is equal to zero. Furthermore,

each equation can be multiplied by its common denominator to yield

@ Epr+ G Epr+ Gy Eyg =0 (6)
-Q-R eRB.+aB€BB+5weWB=.O o (7)
Q Epy+ G €yt W Eyy=0 | (8)

Equation (6) thru (8) given the linear relationships which must hold
among the elements in each column of the elasticity matrix for the
constant consumption assumption to hold for changes in each price.
It ‘is also possible to apply these conditions to only certain columns
of the elasticity matrix, forcing the condition to hold with respect
to only certain prices. For clarity the demand model structure
with elasticity matrix is given belo;w.
% ] Cr Em € Gl [F] ERI'I

+ (<

£

Q| =1 |cg| + Epm EBBGBW-ln BIJlnY (9)

In
S O Em EWB Evm ' 1Pw

WI
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When attempting to estimate the seasonal elasticities in (9),
researchers'are consistantly plagued with unrealistic estimates
(wrong signs) of certain cross elasticities. Specifically, the
elasticity estimétes which seem to give the most problems are ERW
and 'EWB in (9). Furthermore, the statistical significanée of these
estimates is oftentimes greater than that of the own elasticity.

When these models are subjectéd'to rigorous validity checks they
invarably fail to be good predictors at one stage or another. To

get around this problem in the very restrictive time frame availabie
to the task force, the conditions in equations (6) thru (8) were
applied to original estimates of (9). Well over one hundred regressions
were run using monthly time series data on prices, consumption and
income from 1966 to 1973 for farm, urban and total populations.
Although wrong signs seemed to persist on ER‘.‘I and GWB’ researchers
were able to build confidence in the own seasonal price elasticities
(diagonal elements) in (9) as well as in some of the 'well behaved'
cross elas’icity estimates. Final estimates of (9) were then made
by choosing two elements from each column of the elasticity matrix
where credability was highest and then solving the conditions (6)
through (7) for the third element in each column. Several elasticity
estimates were made iﬁ this fashion. The generalized front end model
described in éépendix A was then used to test the validity of these
estimates. The elasticity matrix finally agreed on by the task force

gave the best results of any tested to date,
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