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Modified Price, Production, and Income Inpacis of Food Aid 
Under Market Differentiated Distribution* 

KEITH D. lOGLcIts, Um, K. SRIVASTAVA, jNi) EARL 0. IHEAi)Y 

Estimation of iegative product ion mpacts of food aidi M, of
sulting price chan.ges. Previous studies have assumed an exogen"Ii s shilt 

rests 0Ieavilyneasurement re­
insupply rcsulting from

dist ribut ion of tie imported coim iod ities but have ignored the , ee ii demand. Dis­oe'el
tribution of food aid Comillodltis to consumers at couicessional prices provides., tili iit1eiase iIn
real iueionc antI corresponding shift in demand for food. The shift in demaid coiipensates for 
part of the exogeioots shift in supply. reducing tlie potential impact ,i,doie.stic Imices. Based 
on market differentiation, tlie production impact inInlia is estimated at one tenth of previous
estimates. 

001) aid inanctd unler P.L. -180 hias 
helped to bridge the food -ap in recipient 
countries for a decailde and a half. For 

countries in eacrl (levelolplltal stages, it hats 
helpedi meet expandld consumer demand. As 
Witt and Eicher [181 indicate, it has helped 
avoid alternative measure: such as (a) higher 
prices and/or rationing to adjust use to existing,
food supplies, or (b) use of more foreig-n ex-
change bor iurchase of iniported foods, 

Serious questions have been raised, however, 
abllt potential negative imlacts of fooI aid on 
recipient countrios. Schultz [161 expressed al,-

prehension about price disincentive effects of
food aid on gricultural plodluction in recipient 
countries. Others disagrecd with him by either 
(,I) denial of [Iriluction responsiveness to price 
changes in developin countries, which rules 
out any disincentive effects 13, 8, 141, or (b) 
acteltance ,of production responsiveness but 
,lisagreeinent on the degree of such response. 
Fisher argues that Schultz and others have 
overstated the ne.ative price etTects of food aid 
bV implicitly assi ming (a) thai the elasticity 
of domestic suIpplv is zero and (b) a single 
market for iniported and domestic commodities 
so that (list ribution of concessional imlprts 
sulistit lites rlirectly for doimestic demand [5]. 
In the face of increasing evidence to the coil-
trary, the prplosition that production in de-
veloping countries is not price responsive has 
little basis [1, 2, 3, -1, 9, Itt . 0On the second 

-

*Journal Patter J-6970 of the Iowa Agricutltir ;'fill 
lh:ne Econromics I.x'. Station, Amns.erintt11t Project
.Number 1558. 
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count, there is evidence Iliat Imrarkets for domes­
tically produced commodities and for the same 
commodit v supplied Ihrouih imports are rot 
perfectly homogeneous; hence, demand for 
domestic c)mmodities is not directlv sul, it uterI 
by imported fodgrains. irticularly in India, 
which Schultz used as atn illustration. Finaly, 
Fisher argues that the negative impact ,,ffood 
aird can be reduced if it is ,islriliuted iitside 
the market for domestic production so that 
distribution creat es additional demand [51. 

Estimation of negative production ilipacts 
resulting from ::tirpltis commolditv distribution 

thus rests heavily on ileasuremct (if price
changes and relted prduction response. Only 
a few rlulantitattive studies have been made to 
test the hypolhesis put forth iv Schultz. ()ne 

uich st udv hv .Miann [11 used ;tl econometric 
model to test the price and productio,, effects 
of l'.L. 480 impacts on the [ndiln economy. 
Although his model confirilled a negative im­
pact of food aid oii prices and agricultural pro­
duction in InIdia, it cnt aineld onh one demand 
equation. lie implicitly assumed P.L. .180 ini­
port demand t) be holOgeMetis with demand 
for domestic commoilities and that i'.L. 480 
commodities enter the nreorket in the same way 
its dmestically prrdticel c,,mmodlities, low­
evei , as poi : d ot elsewlere [6, !2, 15, 17! 
P.L. 48tt coimiodilie:; enter tile market in 
ln\i"0 conttries throuigh I concessional market. 
As will he discussed later inllhis paper, there 
isstrong evidene that tle dist ribution of food 
aid coIlllloditicst Ilro.gh a'en:ccssional market:I 

provides for o uirket difft'rentiattion and, in 
tiurn, expanded l iutmidl :asa rt'slit of :treal 
incme effect of lower prices in the cinces­
silnai nilirket cilullll'ren i 0ll']ket.is o1( ll

Tl e av s Vr f It o,t lcili o f ( e ci mshltir s 
Tli. s 

it ;I lower price represents ;ra increase in reail 
iltome to conisiumers in tlie agrregate tnd 
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Figure 1. Aggregate food supply and demand equilibrium 

implies a shift ill tile aggregate delmand curve, the open viarket all( the concessional market at 
In Figure 1, for example, 1'.L. -18(0 imports lower prices. lncorpor:ting a second "demand" 
equal to Q,(!,I, wotild depres.s prices from P1 to equatio andlilmodifyin, various other equations 
P1,without a demand shift. However, if demand in tile basic Manii niodel brings stronger causal 
shifts from I) to I)', due to the income effects relalionshils MlI improves their reliability. 
of fuod aid, price is not epressed. This ik a The model is specified by defining several a 
possibility that should be esamined. .latln's priori functional IeTLionslhilps that ie pre­
stuldy, in overlooking the presec,'e of a ditTeren- sulimed to exist as indicated by ecotolic theory. 
tiated market, overstaLte( the negative price 
and proluction effect of food aid. I:-or the same Model for Analyzing P.L. 480 Impact Under 

reasons, it !ikely unereIst ilated tile lositive Market Differentiation 
contribution of the aid. The model includes a supply eqluation, an 

open Illarket (elmanld tqiation, a concessional 
Objectives, Data, and Framework market distribution ((lation,' an income equa-

The objective of this plaler is to develop a tion, a cnimercial iml)ort cquation, a with­
theoretical model to test Fisher's hvpothesis; (rawal from stocks equation, anld all excess 
namely, that the negative effect (if food aid oi demnid equation. The reduced form of the 

price., ,nd production is much less (or clld be systein of seven equations provides eslimates 
absent) under a differentiatCd market situation. for tile qult itative imllact of Il.L. 48(1 sllip-
If Fisher's theoretical argmnCt can le s ip-nlets of cereals distributed through a conces­

ported emlpiricall, previous analytical wvork, sional market arrangement. Specificati,)n of 
which neglected tile real income effect oil (Ie- ,tese relationships is explained be)w. 

mind, pIrorises to have overe.;tim ited the Supply of cereals in the current period 
neglative impact of P.L. 180. 

The data used in the anal'sis relate to India The quantity available for consumption from 
for I956-67, but tie framework is of vi(let (omestic produlction in a particular year is 
interest because it can lie used 1both to nake primarily the result of production decisions, 
improlved estimates if the impact of aid on weather conditions, and availalle teclhnolhgy 

reciv-ient eolllt ries which do have a differen- before and during the growing season. Supply 
tiated market situation and as a guide for ad- from the domestic sources in period I is a func­
ministering food aid to minimize negative price tion of produtction during tile agricultural ve'ir 
and product ion eflects in recipient countries 1-1 (1970-71, July-June), and production, in 
while niaxinlizill, benieficial etTects. tiu11, has lAteu found to he a futction Of price in 

The concept of market differentialion is i,- the preceding aglricultural year (say, 1069-70). 
corliorutel inito Nl 's, anailyticall franiework - -1Theconcessimotl distribution equation represenls de­
by including art additional equation so that the mnali lider fixed price and conlroled supldy coditlions, 
systeil provides for cereal purchases onl both consCquenlly, designated distribution rather thaln demand. 
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In developing countries which lack an effective 
market forecasting system, the cultivators' 
primary source of information is prices received 
for the previous cirop. Thus, supply l)ecoines a 
function of prices in period 1-2. Rainfall in 
period 1-1 (R,-,) and -ere:l yiel (7',- 1), Is a 
proxy for technoylog, luye a direct impact on 
production. 'I- and RI-1 are used to account 
for the contribution of bothi factors to produc-
tion. 2 The theorelical supply function thus is 
specified as 

(1) Qg' = ft -, Rt-I, Tt-.O 

where 

Q =er capita quantity of cereals avail-
able from doniestic production for 
consounlption in eriodi, 

.P'1-2=11,a Mied index of wholesale price,-,
of ca-edls in the period efore prodic-

ton, 
-=a rainfull !:ex as a proxy for weather 

conditions during the producing sea-
son, and n 

Tt-l=cereal yield as a proxy for other fac-

tors affecting adoption of technology, 

Open market demand for cereal 

Economic theory states that quantity de-


manded per capita is a function of tile pice of 

the commodity itself, the price of related coni-


modities, and income level. Thus, the open 

market demand ecquation is specified as: 


(2) =f..,('m, 1, t) 

where 

Q,=per capita quantity of cereals denianded 
in the open market for consumption in 
period 1, 

Pae=the index of deflated wholesale prices 
of cereal in the p).riod 1,a 

J1, = the delatedl price of noncereal foods in 
period t, and 

2 Although rainfidt and vield wult appear to create a 
problem of multicollinearity, the tasic data indicate that 
the correlation betwit tite two variah is is oily 0.10. 

3 Strictly speaking, the suply Cmtiat7nn is formulated in 
terrns of wholesale prices and the dcmantd equation in 
terms of retail prices. But with an assumplliol about con-

i956 1957 1958 1959 1960 

5.223 6.70 ,1.85 7.53 10t.0t3 
all 	 0.39 7.52 9.61 12.19 11.40 

fP/, 1 I(1 7..15 89.,09 50.17 61.77 87.89 

stant markttcing margins, a dtntartl fulr ion can he de-
rived in terms of whhittsale prices. 

l',=detlated per capita consumer income 
in periodt . 

Distribution from the concessional market 
I)istribution of 1P.L. .180 imports through the 

concessional market is a function of economic 
variables at the ninim tun level and, because of 
the fixed price offering, physical restraint at 
the uipper level. Sone consumers consider imi­
ported cereals an inferior commodity :.nd con­
tintie to purchase cereals in the open muiket 

even when there is some price diffurential be­
tween open and concessional markets. As the 

two prices diverge, however, more and more 

are willing to substitute imported 

cereals for domestic cereals. Consequently, the 
consumers 

deiand for cereals throtuglh the concessional 

market is a function of price at the concessional
market itself, price of substitute cereals in the 

oin market, and the income level of consuin­
ers. At the upper limit, price adjustment cannot 

serve as a lalaneing mechanism to equate 
demuand with a limited sulpply because the 

price is fixed hy he government and has been 

held relatively constant. Consequently, the 
upper limit on dNtribiition through the fair 
price sw; is the quantity that the government 

choos:s to release for distribution. Since the 

prim try source of commodities for distribution 
through the fair price shops has been P.IL. 
480 imports, the quantity of imports is entered 
in the concessional distribution equation as a 

proxy for the maximnium quantity available for 
distribution.4 TheI toncessional distribution 

equation is specified as 

(3) = f( M' I', 1)7, ', MI) 

where 

Qil=p1er capita quantity of cereals distrib­
uted through the concessional market 
in period 1, 

l'P=predetermined cereals price charged in 

the concessional markel. (dellated by 

a consinter price index) in period 1, 
- . 

4 .1i,1 (per capita p..-.18( iniprts in Kgs) and d,' (per 
capita issues from fair price shops in Kgs) are as loliows 
for the Years 1956 -1967: 

1961 19062 1063 1964 1965 1966 1967 

5.27 6.37 8.60 10.73 12.-16 16.81 12.2.3 
8.91) 

58.17 
9.61 

66.107 
11.17 

76.99 
18.21 
58.66 

20.711 
(A).19 

28.22 
E0 69 

25. 76 
.17.17 

1. cInding 1956 (when I.l.. .10 iim orts were very sniall), 
Ihe correlation of these two series is 0.92 19. 
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Mt=per capita quantity of concessional 
imports of cereal under P.L. 480 in 
period t. 

Income 

The economy usually is dominated by the 
agricultural sector in developing coontries, 
Hence, agricultural output constitutes a very 
large portion of national income, ind luctua-
tions in this outpTut have a significant impact on 
aggregate income. Thu sector that is second in 
importance in the Indian econoimy is industrv. 
The third major income source in India is 
government expenditure, particularly throughthe involve ent of the goveinent nc 

the 
development investients. Thus, tle incomie 
eq at ion is ,p -AIicd1as 

(0) V fl(O , i, 

where 

Q= the value of per capita industrial output 
(dellated 1 the consumer price index), 

Gt=deflated per capita government ex-
penditure in period 1. 

Commercial imports 
Commercial imports of cereals in India serve 

its a government policy invcstment to relieve 
intlationary pressure on food prices when and 
where doinestic food shortages occur. In this 
role, the government imports food to satisfv 
consumer demlanld, anld cominercial iniport of 
cereals are elluctivelv a function of the same 
factors that deLtermine tie demand for c,.reals 
in the open miarket. The commercial import 
equation is specified is 

(5) = f,(I'', I', l,) 

where 
AO=per capita quantity of commercial ion-

port of cereals in period 1. 

Wi.hdrawal from government stocks 
Withdrawal from g,,vernment stock provides 

a residual source of cereals to balance tther 
government programs. As the governmient in-
creases internal procurement of 'Iomestic 
cereals to sul)portprices, the need for net with-
draw:ils to control intlation of cereal prices 
and to satisfy other government demand (such 
;is feuding military personnel and inhabitants 
of public institli ioes) decreases. In the opposite 
direction, is tile government increises the avail-

Am. J Agr. Econ. 

ability of cereals for distribution through tbe 
concessional market, withdrawals from govern­
meat stocks must iicrease if other sources of 
supply remain constant. F~inally, commercial 
and concessional imports are alternative sources 

for satisfying government demand for various 
programs so that. withdrawals from the govern­
ment stock are a function of the level of import 
activities. The withdrawal equation is defined 
as 

(6) 1' = f(Q(,, A ", Ali:', C"') 

where 

=lp r capita net ithdrawals of cerealsifrom government stocks in period I, 
c aiita internal procurement of 
cereals 13" the governmen t in period . 

M arket clearing 

The last equation is a market identity equa­

tion to close the ;;ystem by forcing excess de­
inand for cereals to he eqial to zero and is rpeci­
lil ;its 
(7) Q1,1 + Q{ - Q,' - H,' A," - ll', = 0. 

The model consists of seven equations and 16 
variables. Since the purposc of this model is to 
evaluate the economic i lpilct of IL 18( im­
ports on prices and doniestic supply of cereals, 
certain variables arL treateu a, predetermined 
or given outside the system. The predetermined 
or exogenous varialcs include 7',-, Rt-i, Pt', 
l'(,, C,", Ali', G,, t__., and Qi. The values 
for these variables are given it a particular 
point in time and are not subject to dutermina­
tion Iv Ibe econometric model. Seven variables, 
including Q,, 04t, Q(, PI", I't, 3f,-, and IV, 
a," classified as endogenous.tre 

Empirical Results 
The seven structural equations provide the 

joint interactions of the variables in the system. 
To provide for independent examination and 
analysis of the jointly determined varialbles, 
the system is solved to obtain the reduced form 
in which each endogenotis variable is uniquely 
defined its a fitwt ion of the exogenous variables 
and the constraints of the systei in the derived 
reduced form. 

Equations 2 Ihroigh 6 are overidentified 171. 
Under conditions of overidclntification, the two 
stage lea.', squares method of regression pro­
vides consis;.et cstimates of coflicients of the 
structural form. With estimates of the coel'i­

http:consis;.et
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cients for the endogenous variables (O's) and 
the )redetermined variables (l's), the reduced 
form coeflicients can be derived as 

(E)uation_ 

where 
7 = the matrix of estimated reduced form 

coefficients, 
t?=thema'tix of estimated coclicients of 
endogeious variables, and 

P=the matrix of estimated coelicients of 

predetermined variables. 

The structural equations of models have been 
the Indianestimated b%. using data from 

economy during 1956-67 and collected from a 
number of published source's. Except for equa-

tion (1), two stage least squares method was 

used to estimate coefficients for the structural 
equations. Because equation (1) contains no 
endogenous variables as independent variables, 
ordinary least squares were used to estimnatC the 
associate( 	 co!tlecients. The estimate(d coelh-
cients for the structtral equations are presented 
in Table 1. The variables are as defined earlier. 

Signs of nearly all coelicients for the estiroated 

equations 	agree with economic theory.-..... 

The supl)ly equation has positive signs for all 

three independent, variables, indicating that 
(Q,) reacts positively tothe supl)ly 	of cereals 

increases in the weather variables (R- 1 ), the 

proxy for 	 technology (7",-d, and price (I'%-2). 

The estimated price elasticity of sulpplv at the 

mean is 0.156, which compares with National 

Council of :\pplied Econonmic Research csti-

mates (f 0.22 for rice, 0.16 for wheat, and 0.16 

for barley 	[13]. 
The open 	 ia rket demand equation has signs 

on all coefliciets that agree with cconon'Ic 

theory, indicating that demand for cereals 

((),,t) is positively correlated with price of 
other food 	 (1),) and changes in income (I',). ' 

The estimated price elasticity of demand is 
-0.39, slightly higher than the National 
Council's est'iate oi -0.34. 

The conces:ional market (list ribution equa-
lion indicates that O, is positively correlated 
with the price of cereals in til open market 
(Pie) and 	 negatively correlated with income 
level (YV,) 	 and the price of cereals at. the fair 

of tile ,wn 
eqtation was con,;ilercd which incldvd tho ipr'e cher.cd 

at the fair Price FhopV, but thi, rv,,'rcs',n c t'helent was 

insignificant evn at lo)w levels. (C.n;t'tncntIy, thv conces-

sional price -.as exclud, .1 frim the fiial equatiun. 

5 An alternative forni )ilin market deniland 

Table 1. 	 Two stage least squares estimates 
of structuial equations 

Estimatedl equation­

1 Q, - 13.89343+0.(i9118 T,,+0.56808, R,-,
(0.0266i) (0O!115)._ 

+0.24424 J'j,_. 
(0.3190-1) 

2 - 10.5.1661-0.5533211'1,+0.72947 1, 
(0.34411) (0.14954)

+0.047698 P, 
(0.29149) 

3 Q, =60.91986+0.2098811'(,-0.251656 Y, 
(0.23572) (0.09075) 

-0.22217 PP+0.89376IAbP 

(0.1.1373) (0.389855) 
4 Yt= 118,91530+0.80042 Q,°+0.28',86Q( i 

00092(0.394-18) (0.25924) 

(t).00089) 
-

(0.10891) (0.04729) 

+0.03172 ',' 
(0.08901) 

6 it= 1.52758+0.97393 Q{-0.53602 ,1,o 
(0.17889) (0.39028) 

-1.62118C,- .2459938,)f, 

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

Asymptotic standard errors are given in parentheses be. 
low the estimated cefficients. 

(,eicicuts by ordinary leat squares. 

price shops (1n).6 The relatively large coeffi­

cient on Af," supports the at gurents that dis­

tribution through the concessional market is 

highly correlated with imports under P.L. 480 

and associated decisions to make these corn­

modities available for distribution through the 

fair price shops. 
The income equation indicates that an in­

crease in (1",) is positively correlated with 

agricultural (Q,') and industrial supply (Q,i) 
but neatively correlated with government 
expenditure (G,). The sign on government 
expenditure is not in confornity with the logic 
of economic theory. In examining the correla­
lion matrix (Table 2) for the variables in the 
equation, it was noted that government 
expenditure has been positively correlated with 
both aggregate income and per capita ip.,-onie 
but negatively correlated with the deflate(1 or 

' An alternative formulation 'of the cnccssi',nal distrihu­
lion equiation includcd ricv of other food, lut fhe rtizres­

sin olefficient .as insignificant eve'n at low levels and 
cau!,- the ralio of re!,ression sullu of squares to residual 

suim of ajiares to decrease. 
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Table 2. Correlation coefficients for govern-
ment expenditure and income 

Aggregate inconlePer capita incomePercaitaincome 

governmentIGovcrnment loellatedexpeniiure 

expenditure expenditure 

76330.11625 0.0. 74830. 95 1.0.965 t).763 

Deflated percapita income -0.5568 -0.2228 
............. ­

real income. If t is for 
signMthe oposite per 

capita income and per capita income divided 
pndica aseby p~rice, lrice level must be increasing faster 

than per capita inconie to make real per 
capita income decline. This is interpreted 
to mean that although gov,:rnment expenditure 
has caused an increase *n mone incomes, it 
has also caused prices to rise enough to force up 
the consumer price index faster than money 
income with a negative impact on re:d income 

for the Period uner etuty. 
The commertsial itort equation indicates 
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those associated with varable M,; or F.'. 480 
imports. The coefficients or impact multipliers 
from the reduced form model indicate that in­
creasing P.L. 480 imports by one kilogram per 
capita deupresses cereaml prices by 0.1314 unit 

(')-- of the price inlex, increases demand 
(r7by 0.072' " .Io.rani per capita (iV), and in­
creases concessional distribution by 0.8557 

kilogram per cal)ita (i3).' Consequently, 92.84 
)ercent of the increase in P.L. 480 imports 

would result in increased constInm on. As an 
example, data indicate that I'.L. 480 imports 
ebmpe datae implortsbeicrain
for 1967 (4.055 million metric tons) increased 
consumption by 3.771 million metric tons or 
about 7.38 kilograms per capita for the year. 
Associated with a one kilogram lDer capita 
increase in P.L. 480 imports N'as a (.0119 kilo­
grai ( ,;) decrease in commercial :mports and 
a 0.0597 kilogram (7-;7) withdrawal fr)on go'V­rnentthe time lac in supplystocks. l)uc t, 

response, supply is unaffected in period 1. 
To measure the price imlpact in succeeding 

with per 	 capita~'years, it is necessary to use a del:y multiplierthat imports vary inversely 	 wh r 1 
(]',) and directly with prices of

income level 
cereals (),e) and other food ('t).1 This further 
supports the contention that imported cereals 
are sul)stitutes for domestic food and not con-
plements. The stock equation indicates that 
withdrawals (1l't) are directly related to distri-
bution through the fair pr;-e shops (Qt) and 
inversely related to commercial imports (Mo), 

internal procurement (C), and P.L. 480 
imports (tma).n 

The estimated educed form coefhcients 
(Table 3) of particular interest to this study are 

7 Alternative forms of the impact equation were con-

sidered which included concessional imports and the ratio 
of cereal prices to other fond prices, hut regression coeth-
cients for both were insignificant even at low levels. 

S Alternative forms ,., the withdrawal equation were 
demand factors suchcon]id:red which included consumer 

as prices of cereal:; and other food and income levels, hut 
none of the regressions of this nature produced ratios of 

regression to residual sum of squares which exceeded 1.0, 

and consequently were insignificant. 

, 
that equals i'*o49

1 1', where P=0, 2, 4 -- , 
N s 

because of a two-year lag between P, and 
P't2 [il]. Therefore, the delay multiplier for 
cereal price is 0.020039 in the second y'ear, 
-0.003056 in the fourth year, and 0.000466 
in the sixth y'ear. The first delay multiplier 
represents a change of less than three bun­
drehths of 1 percent, using the mean values of 

the price index, and the multiplier valuet in the 
succeeding years are essentially zero. 

The iml)act on supply (Table 4) is measured 
by the delay multiplier , where 

P = 2, 1, 6 • • , because of tie time lag of price 
impact on produiction 111]. Evaluated at P= 2 
to measure the impact of a change in price 

during the period when P.L. 480 imports occur 

upon production two years later, tile delay 

9['he nean population of India for the period uner 

consideration was .150.48 millin, so that imports of one 

kilogram per capita involves .t50,480 metric tons of cereal. 

Table 3. 	 Estimated reduced form coefficients to measure impact of P.L. 480 imports on the 

Indian economy, 1956-67 

Intercept r,, R-t j' P? C11 J," (;, 	 P't-2 Q 

11.2442 0.0
Q'* -13.8934 0.0912 0.5691 0.0 0.0 0.0 0.0 0.0 

0.0 0.2268 -0.0-130.6054 -1.5250 0.0727Q,, -5.9595 t1.0847 0.5275 0.0168 
0.7089 0.8557 -0.01001 -0.9(1-1 0.)91

Q( 7.2528 -0.0349 --0.2173 0.0162 -0.2250 
2.7561 -0.1314 -0.0112 -0.1525 0.3815

Pic 133.6264 - 0.056) -0.35.17 0.5578 -0.0098 
J) 107.79.17 0.0730 0.1547 0.0 0.0 0.0 0.0 -0.0009 0.1955 11.28;9 

0.0 -0.012 t -0.0070
M, 24.1866 -0.0158 -0.0985 -0.0369 -0.011{9 0.2103 -0.0119 

0.0418-- 0.1038 -0.2189 -0.9754 -0.0597 -0.001 -0.0685fil 56.2758 -0.0256 -0.1593 

http:107.79.17
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Table 4. Total eftect of P.L. 480 import! on 
domestic production in India 

YarDlay uulated 
nearmuhltipliers _ utiliers 

2 -0.032088 -0.032088 
46 0.(074893- 0.0007.t6 -0.027195 -o. 0279.1 
8 

10 
0.X)0 14 

-0.")017 
-0.027827 
-0.027844 

12 O.0003 -0.027841 
14 I -0.027841 

multiplier iz -0.032088. In other words, each 
ton per capita of czrcls sup)lied through P.L. 
480 to India depresses the domestic supply by 
0.032088 ton per capita during the production 
season two years later. Similarly, at 1'=4 the 
multiplier is 0.004993 so thlat the impact of one 
ton of P.L. -ISO cereals results in 0.101893 ton 
per capita of increased cereal l)roduction. At 
P1 6, the multiplier is again negative at 
-0.000746. In quantity terms at the mean 
polpulation of India fur the period tnder 
ccnsideration, I'.L. 480 import; of one kilo-
gram per capita (450,480 metric tons) of cereals 
are estimated to have depressed domestic pro-
duction by 14,445 metric tons two years later, 
increased production by 2,20.1 metric tons four 
ycars later, and dcpress&. production by 336 
metric tons six years later, 

The net impact on supply is most accurately 
measured by the cumulated multipliers over 
several velrs. Each kilogram of P.L. 480 
cereals is esti1ated to have depressed produc-
tion of cereals by 0.027841 kilograin so that for 
each 450,480 metric tons of imports production 

0.3! 

Z 0. 2 , 

o 0.1. I -- ! 

T 

was depressed by 12,600 metric tons over a 14­
year period, with the major impact coming as 
a result of the lirst and second round of price 
changes. 	 Comparing the authors' estimated 

multipliers with Mann's (Fig. 2), the cumula­
tive impact of distribution through a differenti­
ated market is about one tenth the impact with. 

a nondifferentiated market. 

Summary 

The nodel developed and evaluated in this 
paper differs uniquely from previcus attempts 
to evaluate the impact of P.L. 480 imports on 
recipient economics. It explicitly incorporates 
variables to account for the case where P.L. 
480 imports are distributed to consumers in a 
manier such that there is a shift in demand as 

' well as a shift in total Sul)ply.. WNith the shift 
in demand as well as supply allowed, [lhe in­
pact of P.L. 480 on domestic supply is esti­
mated to be less than 9 percent of the magni­
ide estimated by Mann [11], who assumed 

only a shift in supply. In contrast to a reduction 
in domestic supply of 1.13,2(00 metric tons as 
estimated by Mann, flhc revised cumulated 
multiplier derived in the current study implies 
a negative impact of only 12,600 netric tons 
on domestic supply over a 1-4-year period. 

For policy formulation and application, the 
conclusion of this analysis indicates that the 
negative impact of P.L. 480 on domestic prices 

10 For a price elasticity of demand of -0.39 a decrease 
in price of 0.131- implies a change in quantity demanded 
of 0.07227 kilogram per capita if adjstnments were made 
along the demand curve as compared to the actual increase 
of 0.9284 kilogram per capita implying a shift in demand. 

-,, 
N 

0.3 V 

irentitred K02t t
 
. I 1 I-0.4 l~ld I fferlat fated Market 

S -0.5 / 

1!4 9 d f2l A 

yearsl
 

Figure 2. 	 Multiperiod production impact of distributing P.L. 480 cereal (one kilogram per capita) under alterna­
tive market conditions 
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and supply can be significantly reduced if the and lowering price. At the same time, the (lis­

commodities are distributed in the recipient tribution of P.L. 480 commodities has de­

economy in a way that creates new demand pressed domestic prices in the open market by 
rather than substituting or competing with the only two hundredths of 1 percent. Thus, the 
existing demand. The analysis indicates that analysis supports Fisher's theo,-ctical hypothe­
distribution through fair price shops in India sis that distribution under a differentiated 
has l)rovided fo- increased consumption market situation will flinimize price and pro­
amounting to 93 percent of the amount ira- duction inpacts of food aid and implies that 
ported. Since fair price shop ,"stribution is at previous studies have underestimated the net 
a lower price than the open market price, dis- contribution of food aid to domestic supply 

tribution through these shops has increased because the income effect of distributing food 

consumer welfare by increasing consumption aid at concessional prices has been igncred. 
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