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Least-Cost Cheap -Food Policies: ,
Some Implications of International Food Aid

Abstract

Many low-income countries pursue cheap-food policies in which consumers pay

- subsidized prices for bread, rice, and other staples. This paper addresses the issue
of why different governments select different food subsidy policies, using .
multiple instruments rather than a simple across-the-board subsidy to provide
consumers with access to cheap.food. It examines the optimal structure of cheap-
food policies in the context of a-partial equilibrium model in which the country
may be large in trade, and is able to combine import subsidies or tariffs, and
output taxes or subsidies, to transfer income to consumers through the market.
The model allows for a margmal opportunity cost of government revenues greater
than one dollar. In addition, in the model, food aid from overseas either may be
given away to the consumer, or given to the government for subsequent sale in the
domestic market. The results indicate that only by happenstance will a country .
choose to use a pure consumption subsidy or a pure import subsidy to transfer
income to consumers. In addition, an increase in international food aid does not
necessarily lead the government to reduce producer and consumer prices fora
commodlty

Key Words: consumer subsidies, endogenous policy, food aid, political economy.
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1. Introduction
In many less-de_veloped countries the problem of severe absolilte poverty is likely to becvorne inore
serious in the next ten yeais (e. g.,i Missiaen, Shapouri, and Trostle). The sources of the pro.biem are
diverse—ineluding war, drought,’ inappropriate agricultuial policieS, look of physical-‘arlld’ in_tellecfual
infrastructure, aind high birth rates (Shaw). An increase in vthe niiinbers of families enduring severe
poverty could’ give rise to a subistantial increase in malnutrition. Increaseci concerns about this
possibility have led to a resurgence of interest over the past few years in both domestic policies
targeted toward alleviating hlinger, and the potential role of food aid‘from developed countiies.
Farm interest groups in North America and Europe are a.lso likely to regain iniereet in food-aid
prOgrains as traditional income transfer programs beneﬁttirig farmers 1n thvose regio'nvsvare curtailed.
This paper examiiies the determinants of optimal food subsidy policies and, in particular, the links
between those policies, the ainount and » form‘ of international food eid, and domestic food
consumption. |

Historically, inany low-income countries have pursued cheap-food policies ihat subsidize -
prices peiid by consuniers for ﬂoui, bread, rice and other staples.! These policies have taken different
forms, but they inevitably involve burdens on‘domestic_ taxpayers," domestic producers of the

subsidized commodity, or both. - According to the standard textbook analysis, a simple .a‘cross-'the-

_ .."The cost of cheap-food policies as a share of total public expenditures, or even as a share of gross domestic =
product (GDP) can be substantial (e.g., Scobie). For instance, in 1980-1981, Egyptian food subsidies were 20
percent of total public expenditures and seven percent of GDP (Alderman, von Braun, and Sakr). In the late 1970s,
Sri Lankan food subsidies amounted to-about 14 percent of total public expenditure and six percent of gross national
product (GNP), while similar subsidies in India and Bangladesh represented, respectively, about nine percent and
between 15 and 26 percent of public expenditures (Ahmed). Also in the late 1970s, the direct costs of China’s food
subsidies were reported to amount to between 23 and 26 percent of government revenue (Lardy).
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board per unit subsidy on all consumption funded by general tax revenues is the optirnal (social cost-
minimizing) way to subsidize consumers (e.g., Corden). In practice, pure consumption subsi(iies
are rarely used. Food snbsidies for low-income households through price discrimination have relied
on targeting and food stamp programs, while rationing sehernes (in partieular, thro‘ugh e_irezip-food |
sales in ration shops) have been used to deal with limits on the availabiiity of subsidized food.?
Policy instruments and subsidy rates have differed across countries -zind, within countries,
also. have changed over time. Consumption subsidieé are often used 1n conjunction With other
polieies. This paper explicitly addresses the issue of wh}; different governments select different
general food consumption policies iand, in addition., why niultiple policy instruments are often
chosen in preference to a simple across-the-board subsidy to provide consumers with access to cheap
food. Our approach follows rhe literature on efficient ineome redistribution through comrnodity |
markets.3 |
Recently, Hoffman, Gardner, Just, and Hueth (HGJH) considered the implications of food
aid todeizelopingv countries for the recipient country’s optimal food subsidy program.4 However, :
they assumed (a) the world price is exogenous (i.e., a small-country case), (b) the aid recipient

~ country’s government uses only one policy instrument—an import subsidy—to transfer incornev to

2Plnstrup-Andersen (p. 6) has identified many of the different forms of consumption subsidies used over the
past four decades.

3 Following Becker and Peltzman, (1983) the issue of efficient market-based income transfer policies has been
addressed in several studies of domestic and trade policies that enhance agricultural producer incomes. Examples
include Alston and Hurd; Alston Carter, and Smith (1993, 1995); Chambers (1995) Bullock (1992, 1994, 1995);.
Gardner (1983, 1995); Gisser; Moschini and Sckokai; and Salhofer.

+The amount and form of international food aid may, conversely, be affected by domestic policies. Indeed, in
the past some forms of international aid have been explicitly contingent on domestic policy ‘Throughout this paper
the form and amount of aid are treated as-strictly exogenous.
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consumers, ‘ar‘id (c) all internatienal foodfdid.,food is ‘gi‘ven to-consumers a‘t’vrzero cost. This paper
r‘eexarnines the,optim;eil"s‘tmc’ture of ~cheap-food policies in the conteict of a‘p‘grtiai equilibriiiin model |
in which(‘a) tbe»werld price may be 'yendogenous (i.e.,'a larg‘ev-c“ountfyncase), (b) the country. is able |
to:combine multiple instrninents%import Subsidies or tariffs, ’;ind outplity_t;axe.s or subsidies%tol |
'tré.'nSfer incoine to consumerst'hrough the .market, and ’(C) fobdaid in_ay be provided as either gifts
to consumers or gifts to the goveinment for snbsequent,sale ‘_[d‘ eonsdmeis. Some ‘i irnpoitant

differences in results emerge from using a more general set of assumptions. -

2. Im_poi‘t Subsidies versus Cons,_umption Subsidies:
A Graphical»lll‘ustration o

In standard "textb_o‘ok inodels of d,o_nlestic comniddity subsidies, siibsidies on;tor‘ial eonSumptibn of
an importable co_rnmodity ére alwayys,ipre‘ferred io import su‘bsidiesbecaUse] they irnpose lower
efﬁciency _costs'on taxpd}ierS'and »prodilCevrs.‘ These models,/ however,das‘stirnebtba‘iv the bnportunity
cdst of governrnent Spendingis simplyb_thre amouni ‘ovf tax revenue s‘pent..» Changing this“assiirnp‘tion
has importzinf iniplicationsifdii leaspcost instrunientcbciices. In this seetion,: a ‘s.iiniplei diagraminatic
rnodel is piesented‘tO‘shoW conditions under Whlch, given an ail-of,—ridthing ehbice kbetweeniei plire |
consumptio:n subsidy and an import subsidy',‘tbhe ininort subsidy will bei prefeired because of the
efﬁeiene}; ic"Qsts eisso,ciated with‘reiising tax revenues. | | B |

| Tax revenue.veollections irnpose two types of costs on prii?aiie eeonomieagentsi (@) 'Qku‘tfolf-‘
‘ pocket.eostsv ineurfed by -taxpayeis; zind (b) additinnal costs }tb: piivate:eedndinic agents and. tiie :
treas»ury,‘ inc»ludinig revénile ckoklleetion ckoststand costs bf distortionsyin maikets éffeeicd by tax poiicy. o

In addition, from the perspective of the government, increasing tax revenues also may have costs.
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in the form of lost votes and other forms of political support. At the margin, all of these types of
costs rnay be important. Hence,i the change in taxpayer surplus(TS) assoctated with changes in
government spending is measured‘ by the changef-in government revenue or’treasury;costs (T O)
‘multip‘lied by a factor (1 + 0) that reﬂects both the marginal deadweight cost of taxation and any
additional “political” costs perceived by the government to be associated with raising taxes (that 1s,
d > 0). At the margin, therefore, a dollar of govern’rnent spending involves an opportunity eost of
¢! '+ ) dollars of taxpayer welfare. For developed eountries such as the Unite'ct States and vAustralia,
plausible estimates of such marginal"deadweight costs from distortions in taxed rnarkets range from
~about 7 te 23 cents (Fullerton; Findlay and Jones). In some deVeloping countries, the costs of
taxation may be even larger because of more burdensome tax structures and higher tax collection
co‘sts‘. | |
Frgure 1 presents a partial equilibrium medel of the market for an importable food
commodrty, which 1ncludes a domestic demand function (D), a total supply functlon (S ) and a
domestrc supply function (S,), where S, is the sum of the domestic supply functron and the import
supply function (S,,), which is not explicitly shown. Competltlve market clearing occurs at price P,,
and totat consumption C, equals the sum of domestic production Q, andbimports M,. An across-the- ‘b
beardbper unit censumption subsidy of T, increases consumption to C, by lowering the consumer
price to Pc; The subsidy raises both the domestic producer price and the irnport‘nrice to‘ P,
increasing domestic prodnction to O, and imports te Ml. Domestic producer surplus increases by
area P abP0 = APS; domestic consumer surplus increases by area Po cdP, = ACS; foreign net snrplus
increases by area abce = AFS, and taxpayer surplus (TS) falls by (1 + 6) t1mes the sub51dy

expenditure, which is area P edP, [i.e., ATS =—(1 + 8)( P,edP,)]. The net change in domestic
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welfare is ANS = ACS + APS + ATS =~[cde] ~ [abce] — [P, edP ]. Thué, ’thé net domestic ‘cost of
a subsidy equals the sum of (a) the conventional measuré of the global We*lfire loss (triangle cde),
(b) the foreign benefit, and (¢) the excess burden associated With‘ raising' revenues vfrom taxpayers
to finance transfers. | | |

Figure 1: Effects of a Consumption Subsidy in a Large Importing Country
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Compaﬁﬁg the effects of'a consumptioﬁ subsidy and an import subsidy that has equivalent effects
on consumer wélfare requires that tbtal domestic. consll‘lmptioan ; and the éonsumer price P, be
idenﬁéal under both policiés. ‘The differences in welfare effects betWeen’coﬁéumptidn kar‘ld import
: sﬁbsidiés theﬁ result from "di’fferenées. in government’ outlayé ‘and‘ fhé soufcing of consumpﬁon
betweén domestig and foreigh producers. These differences!are illustrated in figure '2’ where
cdnsurﬁpﬁoﬁ-subsidy-ridden priceé (P, P,) and quantities (Q {, C) are the'sarhe'és th_oée for tﬁe

importer case in figure 1. In figure 2, S, is the domesﬁc supply function, S, is the import supply
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function relative to the origin at C;, and there is no demand function because consumption is fixed

at C -
Figure 2:”Equivalexit” Import Subsidy and total consumption Subsidy for a Large Counfry’
Importer _ ‘ o :
Oamaestic Row
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'Note: The effects of a subsidy on domestic production, rather than imports, can be seen by switching the roles of S,
* and Sg: . ‘ : ) - .

| In figure 2, qndcr an acrqss-the-boa.rd consumption subsidy Qf Tc, the equilib.rium is defined
by.the interse‘ctiqn‘of S,(, an\d Sd at point b, domestic production is ¢, imports are M,, g0vemmcnt
' expenditurésare T . x C, (area P,deP.), and thé weifare‘ effects are those shown iﬁ figure 1. A perv
unit import subsidy of 7, yields thé same benefit to consumers as the conSurﬁptiQn su‘bsidyv T,
Undef the import subsidy policy, the domestic producer price equals the dbzﬁ_estic_ consumer price
P, prqducer surplus falbls_ (by area f’p beP,), domestic production deciines to Qz, and 'imports i.nf:re_ase

to M, = C, — O, as the import price rises to .P,. The import subsidy results in government
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expenditures of 7,, x M, (area ecaP,). If, as in conventional analyses, there is no marginal excess
tax burden (6.= 0), moving from a c’onsumption subsidy to an import subsidy reduces domestic.
surplus by the shaded area dbcaP,, in figure 2, and the consumption subsidy is clearly preferred.
However, if the marginal excess burden of taxation is positive (& > 0), the differences ih subsidy
expenditures between the two policies imply further differences in soci;il cosf that must be taken into
‘account.

Under the consumption subsidy poliéy the excess burden of taXatioﬁ is 07, C,, under the
import subsidy policy the excess burden of taxation is oT,, M’2 (or Sﬂ,, [C, = O,]), and the difference
is 8[(T,,— T)C, - T,, ©,]. For a small country, this difference will always be negative (és T,= t),
and an import subsidy ‘will involve a lower excess burden than a consumption subsidy. For a large

| country, because 7, must be greater than T,, this differenc_e méy be negative or positive depending
on whether g‘overnment' expenditures on subsidies are smaller or greater under the import subsidy.
In a common scenario, with a relatively elastic import supply and only ‘a modest fraction of
consumption imported, government butlays Will>be much less When an impbrt subsidy is used. vIn
these circumstances, the all-or-nothing choice between an import subsidy and a ccjnsumptidn subsidy
then depends on the relative sizes of the two cbmponents of deadweight costs—the additional cost
of distortions in domestic production due to the import subsidy versus the cost of distortidns in other
markets due to greater budgetroutlays under the consumption subsidy. Thus, when deadWeight costs
of taxation are posiﬁve, an ‘all-or-nothirig choice bétween an import subsidy and a pure consumption
subsidy as the means of transferring income to consumers may favor the selection of an‘ import

subsidy poiicy.
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, An even more efficient pelicy option thart either a pure cOnSumptiqn eubsidy or _a_pﬁre import
subsidy may be some eombination of suesidies on consutnption and imports (.subsidizing(,domestie
preduetion and impotts at different rates).” A more general analysis would allowffot the jeint |
determination of ‘the amount transferred and the transfer instruments. In‘additi’on, the optimal
| settings of these instruments may be affeeted by intematienal food aid, 1n Ways that may depend on '
whether the food aid is given to the recipient country’s government er subsequent resale,to
consumers, or given directly to the consumers themselves. We use a political-economy model to

explore these issues.

3. A Poiitical Economy Model
| In the pglitieal‘-econom}fl medel, the government ts assumed to take eccourtt of the Welfare of three
interest vg’roups in forming its food proli,cy:v foovd consumers, food producers, and taxpayers.
- Consumer Welfare and producer welfare are measured by consumer suri)ius (CS)tartd prodgc‘ef -
surplgs ( PS) The change binz ecenvomie surpius “assobciated with raising taxes is defined "as‘ o
ATS _ —(1 +8)ATC, where ATC is equal to'the ehange in government spending or treasury coSt, and
6 is the mstrginal excess burden of raiéing taXes, sothat1+9d is;the marginal oppertunity costto the

-government of a dollar of government spending.® Thus, the government ma.ximivze:s"the weighted

5 Recently, in the explicit context of the efficient redistribution hypothesis, Bullock’ (1995) has shown that 1f
several interest groups are involved, an optimal set of policies for the redistribution of income will typically mvolve
more than one policy mstrument Much earlier, Theil argued that the achievement of n pollcy targets would require’. -

- 1 policy instruments. ‘

s Here we treat & as being fixed, exogenously. While this may be reasonable as an approximation, in some ..
countries cheap-food policies may be important enough to have some effect on the social cost of general revenue ’
measures to finance food subsidies. Chambers (1995) provides a general equilibrium treatment in wh1ch dis
endogenous
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sum of conSUmer welfare, producer welfare and taxpayer welfare, but weights consumer welfare

more heavily than producer welfare. Hence its objective is to maximize
(1) W =0Cs + PS - y(1 + d)IC.

In equation (1), producer surplus is the numerairc, with ;i wei_ghtx of one. The weight on taxpayer -
surplus () méy be greater or less fhan boné, but for most of whaf foll}o‘ws,‘ for simplicity, We assume
equal Wéights on produéer and taxp’ayer‘surplus (y = 1).'7 T‘he> wéight placed on consumer welfare
(0) is glyreater' than one (and greater than y) to ehgender consumer subsidies.

Cohsum_er éurplus (CS) 1is vfdeﬁ'ned as the area beneath the demand curve less total

expenditures on food: -

cs = f‘c D@)du - P(C - F),
where C is consumption, P, is the domestic: consumer price, P, = D(C) is the domestic inverse
demand function, and F, is the amounf of free “food aidf’ food given aWay to consumers. Thus total

consyimer food expenditures are P (C— F). Producer surplus. (PS) is defined as the area beneath the -

producer price line and above the supply curve:

=Po - [° S) dv,

v 7Fi'xing Y = | simplifies the algebra. To evaluate the effects of y = 1, loosely, using the results in the text we
can remterpret the term 1 + 8 as representing the combined effects of deadwelght costs of taxation different from 5
and a taxpayer welfare wexght different from one;
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where O is domestic output, P, is the domestic producer price, and P,j = S(Q) s the domestic inverse-

supply curve. 'The treasury cost of food subsidies (TC).is |
TC = P, - P)Q+ (P - PIM-PF,

where M is total comfr;ercialv imports (i.e., excluding food aid), P,, is thé world ‘price, anszls
the Vam‘ouht of “fsod-aid” food donatéd to the government for resaile 'bto> csrisurﬁefs.‘_' The ptén‘h_ :
(P,—P)O repréSents subsi'diés on fhé csnsumption of domestic oﬁtput, while thé fenn i(]é;,,' ~P) M
. represents subsiaies on imports. Only when P,- Pc =P, — P, does the couﬁtry provlide a unifo'rm .
,consumptiori subsidy. The term Pc F, represents treasury income from the sale: of donated fsod,‘
presuming the government is ffée to sell donated food at market ﬁfices. '

In the following analysis, it is use'rfull to assumé either t_hat‘ all food‘ aid is ddriated ’t‘o’ 5
: consurﬁers at zero cost (Modél D 6r that it is ‘al‘l given ts the governmeﬁt for resale vto domest‘ivc':ﬁ”'
csnsﬁmers (Model IT). Thus, total food aid;(r.F) équals eitheriF L or F. Thesétassump‘tioﬁs lead to

alternative specifications of the government’s objective function.

Model I Aid Goes to Consumers (F=F,) -
First, consider optimal policvy mixes when food-aid food is provided to c“onsumers‘at' Zero cost

(Model I).} The objective function is

8 Here the quantity of food aid is assumed to be exogenous to government policy. This may not always be the

- case, as aid is often tied to political considerations. Kheralla et al., for example, have argued that aid is affected by -

~_ indicators of economic performance such as the economy’s growth rate. However, for the purposes-at hand, in- -
which we investigate the determinants of commodity-specific policies, the exogeneity assumption is useful.
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Maximize: W = G[fc D(u)du - P (C - F)} + PPQ - fQ S(v) dv
0 -0 i

S Y@, - PO (P, - PIM,

Subjectto: C = Q + M + F.

Given the market clearing constraint that C = Q + M + F, the objectiye function in.Model Iis
optimized with respect to‘only two of the three choice variables (C, O, and M). Optimizing Model |
I'with respect to C and Q implies a set of specific choices for consumer, producer, and import priées.
These price choices identify the domestic and trade, subsidy, and tax policies for the corr;mOdity
‘(Chambers 1992;‘ Alston, Carter, and Smith 1993).

Differentiating the objective function with respect to Q and C yields:*

) w130 —Pp[l + 8(1 + le)| +P (1 +8)(1+1/e ) =0,

and

3) owiac Pl +&[n-( _)] + 8@ - jamy =P (1 +8)(1 +1/e ) =0,

where f=F/C is the fraction of total domestic food consumption satisfied by food aid, e is the own- -
price elasticity of domestic supply, e, is the own-price elasticity of import supply, and 7 is the
absolute value of the own-price elasticity of domestic demand. Equations (2) and (3) yield the

following expressions for relative price ratios among P,P,and P,

m*

.2 The results are obtained by recognizing that, from the market-clearing constraint, dC/dM = 1, and dQ/d_M =
-1. ’ . )
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P (1+8)[1+(le)]

L
) P13+l
5 »i 1+ +[6.-(1 I -1
P n[1+3[1+(/e)]]
“and
© Qz n(1+8)+[6 -~ +®)IA-f)
: P ule! +6)[1+(1/em)] .

These resﬁlts imply: (a) if P,/P.> 1 (< 1), consumption of domestic“prodﬂuct is being subksidized »
(taxed); (b) if P,,/P,> 1 (< 1), import consumption is being subsidized (té,xedj;“) (c)if P,/P,= 1,
the subsidies on domestic prbduction and imports are ¢qual; and (d) if P, /P,,, >1, irhpofts are rsubject |
to a tariff relativé to domesﬁé production (or domestic broduction is subsidized felative to imports),
butif P,/P, <1, domesticvproduct‘ion ié taxed relative to imports.'!

Some special cases provide useful‘in'sights about the implications of the médel. First, |
cronsrider the standard case in which consumer welfare, producer welfare, ’and taxpayer costs are -
weighted equally in the government’s objective function;‘that is,8=1and 6=0. From equations
' (4) through (6), it follows that P, = P,, and P,/P,, =P, /P,,,‘ = bl + 1/e,. This is the standard resﬁlt that

welfare is maximized when domestic producers and consumers face the same price, and an optimal

1" Notice that a pure import subsidy, as assumed by HGJH, requires P;,»/PC =1laswell. In equation..(S), this
requires 8 = 0 and 6 = 1, which would rule out consumer subsidies altogether.

"' The required subsidies, domestic taxes, and tariffs could be implemented explicitly by a country’s.excise and
internal revenue services or implicitly through, say, the operations of parastatal marketing entities.
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tariff of l/é,,, is levied on imports. Now suppose consumer welfare is weighted more heavily than

P

'___P_:1+L,
P e
m

producer welfare (0 > 1), ibut’6"= 0. From equations (4)—(6),

m

P, 1+(8-1)(U-Hin

Pc ; 1+(1,/em)

and
P .
P—” =1+ (8 -1 -F)In.

In this case, if the importing country is “large” and has rnonopsony power in trade (e,, < ), an
optimal tariff of 1/é,,, is levied ony imports relative to domestic} production.r However, regardless of
whether the country has market power in international markets, P, > P, and domestic consumption
is subsidized relative to domestie production because consumers‘ar:e relatively influential (6 > 1) and
food aid does not constirute all ef demestic consumption (f<1). In the small-country case (e,, = =),
When d = 0, producer and ’impert prices are equal (P, = ?,,,) and tne opti.mal policy is a pure
consumption subsidy. | | |

Fora largecountry (e,, < =), even when & = 0, an import tariff is optimal. The optimal tax
rule is reflected by a distortion in the ratio of the producer to import price (P, /P,), which is
independent of the degree of preference fer consumer welfare represented by 0. Conversely, the rate
of consumer subsidy relative to producers is independent of the elasricity of supply of imports: the
price ratie (P, /P;) is the same for small and large countriesaylike. Combining these tWo effects,

domestic consurnption is subsidized relative to imports (P, <P,) onlyv if 1/e,, < (0 - 1)(1 —f)/m. As
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noted above, when the country is small (e,, =) and 0 > 1, this‘cl’orlldition Wi11 always be satisfied.
When the country is large, however, the gOvemment’s prefg:rence for consumer welfare must be
sufficiently large to offset itspreference for tariff revenues. Clearly, as the government’é préference'

| for coﬁsﬁmer welfare increases (and 0 increases), the import tariff it chargés declines. NeVgrtheléss,
in the large-country case, the domestic production sﬁbsidy will be larger than the import subsidy (as
import$ are ta);ed i‘elative to the domestic producer ‘price). Henc'e; in summary, kwhen 0=0, it
follows that P, > P, P, > P, and P.> Py, |

This sﬁecial case also provides a ﬁseﬁll insight gﬁoﬁt ,the roie of food aid in dvete‘rmining
optimal domestic aﬁd trade polices. When the share of consumptioﬁ provided as food aid (f)
inéreases, the subsidy prévided to consumefs on domestic output declines (P, /P; declines). There

- is a common-sense ¢conomic explanation for this ;esulf.‘ As food aid in the form of free food to |
,cdnsufners increases (that is, f increasés), at any given 1evél of P, consumé? sUrpluS is in?:reasedv
- | bebause totétl coﬁsumer expéndinlyes on the ¢ominodity‘decline, as freeryf(v)o‘d is subsﬁfutéd fof
purchased food. The govefnmerit’s optimal policy is then to redistribute some of the initial inéréasé
inr consumér welfare resulting from the ﬁéé food to other groups. . In this special case, 1n ‘bOth the
smail—country and large-céuntry scenaﬁos, taxpayers are thé beneﬁciaries of the transfers as |
subsidies on dofne‘stic production and impbrts decline.

In thé Small-country ‘case.,brproducer welfare is unaffected as thé ‘p’roydiu_ce’r pricé remaiﬁs equél»
to the imporf price, which itself rerhains unchanged as impoﬁs are displaced by foéd aid bécause €
is infinite. In the large-countfy case, producer welfare declines. Assuming a constant import supply

;elasticivty, it is optimal for the country to levy é constant‘ pfoportiOnAI import tariff , relatiye to

domestic production [from equation (4), P, = (1 + 1/¢,)P,]. HoweV"ef, theri‘ncrease in free food aid
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displaces some imports and therefore reduces both the import price and the domestic producer»'price.
These large-country effects of food aid on producer welfare are captured in the simulstion results
preserlted below. :
~ Now consider the rnore generail case described by equations (4)—(6)’, where 8 >0 and 6 > 1.
Eciuation 4 demonstrates that the ratio of P, to P, is not affected by the government’s intensity of
preferences for consumers, as 0 does not appear in this expression. Indeed, P, /P;,, is determined
uniquely by the deadweight costs ef iaxation (8), and domestic and impert supply elasticities (e and
e,). From equation (4), if (1 + )0 > e,le, theri P, exceeds P, and imports are silbjeet to a tariff
relative to domestic output. If the country is small (e, = =), this result implies that P, < P,; that is,
domestic productiori will be taxed relative to imp_orts. The reéson is straightforward. Given equal
weights on the Welfare of producers and taxpayers, a dollar of treasury costs counts for more than
a dollar of domestic producer surplus, and a (Ramsey-type) tax on domestic output is optimal.
Moreover, as & increases, the size of the’tax also increases so that P, falls relative to P,,."?
The rétio of the producer priee to the consumer price (P,/P,) depends on 6, J, f, e, and 1.
- From equation (5),.P,> P, if [0 —(1+8)](1 =f)> dle. Tiius, domestic output is subsidized only
if the gqvemment prefers consumers to taxpayers by a sufficiently large amount; that is, 6 must be
greater than (1 + 6) and by rnore than &/[(1 — f)e]. If consumer welfare arld taxpayer costs are
weighted eciually (6 =1+9), producers will be taxed relative to- eorisurners, since /e is strictly
positive. Note alse,that, as f/(food aid) increases, the ratio of P, to P, falls.. Again, this result is

obtained because, as fincreases, consumer surplus rises and the government’s optimal response is

2From equation (4), a(P, /P )88 =—(1/e)(1 + 1/e,)/F*, where r=1+ 6(1 + l/e) This der1vat1ve is clearly
negative, as e, e, and 7 are positive. ,
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to transfer some of the benefits of increased aid to taxpéyers (through lower consumer subsidies) and
to producers (through higher producer prices).

The ratio of the import price to the domestic consumer price (P,, /Pck)ldepends on6,9d,n,e,,
and /. From equation (6), P,,> P, if n(1 + l/e,) <[0 — (1 +8)](1 - f). Thus, imports are subsidized
onlyif consumer welfare is weighted more heavily tban treasury costs in the government’s objectivev
function (8 > 1 + 0). Even,then,‘ there is no guarantee that domestic consumption of imports will be

‘subsidized, although this becomes more likely as domestic demand becomes niore inelastic (’r]‘
-decreases)' and the supply of imports becomes more elastic (e, increases). In addition, as food aid 7
becomes a laiger proportion of domestic consumption, the likelihood that food irriports will be
subsidized declines. dThis oceurs because, as noted above, the government becomes less willing to
'subsidize consumption at the margin (via subsidies on imports and domestic output).

Ari interesting question concerns the circumstarices under which 1t is optimal for a country -
fo implemerit a pure import subsidy program, so that P, < P,, (imports are subsidized) and P, = PC
The first condition, P, < P,,,; requires (1 + 6)/d <e,, /e, or equivalently, (1" + 8)/e,, < &/e. This

~ condition is satisfied if the country is small (e,, = «) and & > 0, which is the case modeled by HG.TH
waever, unless 0 = 1 and & = 0 (which would mean no consumer subsidies), the seeond condition,
P,= P, will be met only by happenstance; P,= P, if and only if [0 — (1 + 8)](1 - f) = dn/e. Thus,
even in the small-country case, it is unlikely that the optimal policy will be a pure import subsidyi
If, as noted above, 0 is sufficiently large and & > 0, a small country will subsidize domestic

consumptidn relative to both imports and domestic production, but at different rates. It is quite

possible, however, that domestic production will be taxed relative to domestic consumption.
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Model II: Aid Goes to the Government (F =' F,)

vThe.effect of food aid on ‘incenti'vesv for the recipient country’s agricultural sector has been a
controversial issue. The above results indicate that when food aid takes the form of free food to -
consumers, an increase in food aid will not always cause producer prlces to fall. Often however
food aid is donated to the rec1p1ent country’s government wh1ch is free to sell the food to domestic
consumers. Th1s situation is represented in Model IT in which the government S Ob] ecttve function

1s

‘Maximize: W

eucp(u)du - Pcc}ﬂ»_ PO —foQ‘s(v)dv

S Y@, -P)Q + (P, - PIM - PF|

Subjectto: C = Q + M + F.

As with Model I, the governrnent;s optirnal policies are reflected in its optimal choices of P, P, and
P,,, The optlmal values for these prlces are identified by dlfferentlatmg the obJect1ve functlon for ‘
Model 11 w1th respect to Q and C (again recogmzmg that when the quantity of food a1d is exogenous,
the choices of O and C also determine M because C=0+F+M). The ﬁrst—order conditions for the

solution of Model II are as follows:

@) OWIoQ = ~P |1 +3(1 +1/e)| + P (1+ 8)[1 + 1‘/em} =0,
and ‘ :
(8) owloC = [(1 +8)(1 —I/n) + e/nj P (1 + 6)[1 +1/e } =
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Notice. that the quantity of food aid (represented by F or f above) does not appear in these
expressions and plays no direct role in detérmining optimal' subsidy policies. From equations (7)

and (8), the following expressions are obtained for relative price ratios among P,, P,, and P,,;:

'*c|;u

: i (1+5)[1,+L)
ST
' m 1+6(1+l)

1
. [P]H n(1+6)[1+,;—)
(10) [+ - m

Pu) 8+ (+8(M-1)
and

PI\T B +@+8)(n-1)
(11) 2| = .

e

The effects of the different mechanisms for providing aid can be identified by subtracting the

optimal price ratios obtained under Model II from those obtained under Model I:

o [
[ )“ [ ] f[@ - (1 +6)l

(13) - = ,
c ’ nu+6{1+ij

m

~
~ |hw

~c|;=
~u|s“v
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and

I

"o

|- ool
S

First, note that if /= 0, then there is no difference in the optimal policy choices across the two

'4 PP
14 2 LY
(14) AR

models. Second, also note that if consumers andb taxpayers receive equal weights in the
government’s objective function (6 =1 + 6), then there is als;)' no difference in the optimal policy
choices across the two models as the preferences do not | differentiafé between consﬁmers and
taxpayers. Third, note thét the relatiénship between the démestic producer pricev‘ (P,) and the world
price (P,,) is independent of the way in which food aid is p;QVidcd., tequatipn (12)]. The degree to
which imports are subjectto a tarlff or subsidy relative to domestic production depends onfy on the
supply elasticities and the deadweight cost of taxes and these are invariant to the mechanism for
providing food aid. |

This iS not the case with respect to consumer subsidies either in relation to imports or
domestic production. From equations (13) and (14), it follows that if tile government places a
greater weight on éoﬂsumcr welfare than tax revenues (6 > 1+ 6) and receives food aid (f > 0), then
(P, /PY'>P,/P,, aﬁd (B, /P > Pp ’/Pc . Consumption of both imi)orts and domestic production are
mdre heavily subsidized (orbare less taxed) whe’n taxpayers receive the initial Beneﬁts from food aid.
This makes sense. As we noted éﬁbve, when consumers receive more free food the government may
reallocate some of the increase in the éo‘.untry’s net wealth toWard taxpayeré and producers. When-

the initial incidence of the wealth increase is on taxpayers, the government may reallocate some of
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the wealth increase to consumers through larger subsidies (or lower taxes) on domestic producﬁion
and imports.

| The above results ihdica‘he that observed consumer food subsidies will be larger when the
treasury is the initial beneﬁciary of food aid. This does not mean that consuxhers are better off if the
government is permitted to sell food-aid food to domestic consumers, though it does imply; at least
ih the émall—cOuntry case, that food consumption will be iarger. This result is obtained ihhthe small-
country case because P,;, is exogenous and, from eqﬁatiOn (13), the ratié of P, to P, is larger when
the goyérnment sells food-aid food rather than being required to give it to consumers for free. Thus,v
P_c must be lower and domestic consurnptioh higher when international food-aid food is sold by the
government. Whether consumer welfare is higher when the government markets food-aid food is
another mhtter. Food aid distributed freely to consurriefs may mean higher market prices but, quite

' possibly, a lower food bill because some of the food is freely available to consumers.

4. Simulation Models

- The models presenfed above provide several interesting insights about the strucfure of optimal food
subsidy policies-and the impacts of food aid on those policies. However, they do not show whether
| the form that food aid takes impacts the sizé of the effect on aggregate welfare and its distribution
among domestic consumers, domestic prbduqers, and taxpayers. To address these questions, a
simple simulation model is constructed in which dom‘estic demand, domestic supply, and import
supply are assumed to be linear functions of price. The model is used to derive some comparative
static results, and some numerical simulations using particular values for parameters. 'The details -

of the structure of the model and some comparative static results are presented in the appendix. It
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' is important to note that the results are conditioned by the assumed linear f#nctional forms as well
as thé particﬁlar parameter values.

The most important unresblvéd Questions concern the distributional irﬁpacts of the different
forms of food aid. The assumpﬁon of linearbsupply and défnand équgtions yields several arialytical
results. First, consumer surplus must incfease when food aid is given to either consumers or the
governrhent. For k‘thivs to _bertrueb,‘ consumption must increase thn the fbéd aid,isv~ given to the
government, but it may fall when the food aid is given to consumers directly. The provision of food
aid may lead to a fall in the conéunier Subsidy rate (when the food aid is giVen to consumers) or it
may not (when the food aid is given to thé goVernmént). As noted above, producers lose as a result
of the prdvision of foodaidina large’v,c‘ountry, but not in a small country. Inthe large-count:y case,
| producer losses are greater when food aid is given to cOnSumérs rather than the government. These
fesults are reflected in the simuiations described below, along with additional results on total welfare
and its distribution.

Model paraméters are as follows. At the initial equilibriuni, domestic consumption is set
~ equal to 100 unité. Imports ‘are \20"percent and domestic production is 80 perceﬁt of do'mestic
consumption. Finally, price elasticities for domestic demand and do'mes/tic supély ar‘e'. set e.qual to
—0.5-and 1 ‘for the initial le\}els of consumption and dutput, and th¢ domesti’cvco'nsum‘ption price
equals 100. The effects of each type of food éid, are examined for both a sr;iall country and”a 1arge
country. Inthe lafge-country casé, at the initial (pre food-aid) equilibriurﬁ fhe inipOrt supply price
elasticity is‘assumed to b¢ 10.:‘ In both éaseé, the amount of food aid 1s e_:qual to»ﬁve pércent of the
initial - consumption level ‘(ﬁve units of food). Also, inv bbth cases, _four different model |

parameterizat'ions are investigated, ‘involving different cdmbinati()ns’ of the marginal cost of
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goVernmentspehding (1 + ) and the weight for consumer welfare relative to taxpayér and domestic
’producer welfare (0), namely: (a) 0=10and1+8=1.0,()0=1.1 and 1 +6=1.0,(c)0=1.1and
1+9 = 1.05,and (@) 6 =13 Vand 1 +6=1.20. In each scenario, the weight on subsidy eXpenditures
(1 + 9) is less than or eqﬁal to the weight o-h consumer welfare, but not by too much."

Simulation results for the ‘small-country case are presented in table 1, while the léfge—counfry |
Vresults are found in table 2. In each table; the effects of introducing the’ different forms of food aid
in an economy with no distortions can be seen in the first set of three columns, with economic
surpluses ‘in the first four rows and price ratios, which can be interpreted as tax/subsidy -
combinations, in the last two rows. The effects df introducing political pfeferences that- faVof |
consummers are shown in the next set of three coiumns, and the effects of adding deadweight losses
from taxation in the subsequent set of three columns. The last three columns show results with - \
larger weights on both government spénding and consumer welfare.'*

The main qualitative difference betwéen the large- and_small-country cases (as noted in{
section 3 and the appendix) concerns producer welfare which, regardless of the form of aid, is |
expected to fall in the large-country case, but not in the small-country case. The simulations provide
the additional result that, as would be expected, total domestic\ welfare increases With increases in

either form of aid.i Interestingly, the provision of food aid worth 500 (at the prices that would

- 13Recall that if 0 is less than 1 + 8, then consumer welfare is weighted less heavily than taxpayer welfare
and consumers may be taxed relative to both domestic producers and importers. As a result, the country’s
optimal policy would not include food subsidies in the first place. The second-order sufficient conditions require
B <2(1 + 3). Hence, the parameters must satisfy (1 +8) <6 <2(1 + 8). But our requirement for reasonable values
for food subsidies requires even narrower bounds. . '

“These outcomes are all consistent with the theoretical results presented above and, in particular, equations
(12) through (14) which show the differential effects of the two mechanisms for providing food aid on relative
prices. : '
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maximize unweighted Welfa.ré‘) increases Welfare by more than 500 in every ~insfance, indicating that
the adjuétrnents in response to the food aid leadtoa reduction: in some dome‘stic distortions (perhaps
simply deadweig-htvlo'ssés from t‘axa,tion).‘5 In the sméll-éountry éase, the 'Beneﬁts from food aid
prdvided to the g’ovefnrﬁent are all taxpayer beneﬁts;‘ the lincar:objective'ﬁmct‘ion mearns there is no
shifting of i'ncidencé to conSumers or producers in this instance. In the large-country case there was
some shifting of incidence with gains to corisumers ﬁnanged paftially by losses to producers.

Tile qﬁanﬁtative di'stﬁbution of benefits differs to sqme)degree between the two forms of aid
and in response to changes in bther parameters in intuitivély plauéi‘ble ‘ways. In summary,
consumers prefer food aid to.be givér"x to them rather than the govemmeht, even though they may
eﬁd up consuming less food. Taxpayers prefer food aid to be given to the government rather than
- consumers. Only in thé lmge-couﬁﬁy case do both consumers and taxpayers benefit from food aid, ,
regardless of the form in which it is gi_x}en. Producers are unaffected;k‘)y fQod aid in the small-country
case, and prefer the éid to be given to the government in the lafge-,couﬁtrvy' ééSe? since their losses
are smaller than whénbthe aid is given tovvcornsum"'ers. Nationai be_néﬁts from food aid differ,
depending on the foﬁn of aid in interaction With-other:parameters (that dgtermiﬁe the 'poliby settings) -

in ways that are not completely understood.

5. Conclusion
Cheap-fobd policies are common and economically imjﬁortant in‘_,fnany less-developed

countries. ‘Conventional énalysis may suggest that the least-cost cheap-food policy would be a pure

' Taxpayer and total surplus wouid change, even without any change in policy, since taxpayer surplus is given
by (1 + 8) times subsidy expenditure. ' : ‘
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consumptio.n subsidy,‘/ﬁnanéed by an efficient genéral tax policy. As suggesfed by the arguments
of Moschini and Sckokéi,‘ if we can separate the financing and Spending dééisions? ad hoc frade-’
distofting pbliciés would be undesirable incéme transfer mechanisms: a rllllm'p-sum tax to finanqe
conéumption subsidies’ would avoid distortiéns in trade while not involving any distortions in other -
markets. Indeed, if lurﬁp-Sum taxes were available, they would be 5 relatively efficient SOﬁrce. of -
funds for all types of public goods;rthe neXt-best alternative may be a uniforrn tax on all goods or
a set of Ramsey-type taxes.

On the other hand, a realistic assessment of policies oughfc to recognize that lump-sum vtaxe‘s :
are ridt éva.ilablé and thev sb-called efficient taxes are not beihg ﬁsed és. génefal revenue measufeé. :
- Thus it may be possible, in a “third-best” world, to do better than the “secénd-bést” pbﬁcy :
prescription (cénsumer subsidies from general revenues) whiéh ignores the,possibility that, at the
| margin, a tax on the éommodity‘br.narket-éf interest may be a lowef-COSt source of funds than general - »7
revenué meaSufes. This possibility seems to bé particuia_rly likely in the Casé of less-developed '
countries where general revenue measures are relatively inefficient. Tra.nsfefé through commodity
markets aﬁée because, in fact, _lump—sum taxes are no more availab_le than avre,lumpésum transfgrs.
Thus, actual policy choices may make more ecoﬁomic sense than a con?entional theoretical -
vjéwpoint would suggest.

- Our comparative static results show how the optimal poliéy mix is uniikely to ih?ol?é a pui‘e 3
consurﬁptién subsidy, espécially when the country has little vcapacity to affect world prices for the
commodity. Our exploration of the effects of foreign aid on the country’s least-cost cheap-fo_o&

policy also shows that the size and distribution of the benefits from food aid depend importantly on
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the size of the country vin tradé, and whether the aid is given to consumers or the govérnmenf in the
first instance.

Ih the smé.il-;ountry Case; it is not optimal tb distort pro,ducer prices relative to imbdrt pricés,
even when subsidizing consumers, unless there are deadwéight éosts of raising subsidy fevenues
elsewheré:in the economy, regardless of whether food aid is being prbvided. But even i.n this case,
the form of the aid determines ﬁow (indeed whether) the government subsidy poiigy Should adapt
to reoptimizé £he domestic distribution of welfare. Ihtroducing deadWeight' losses from general
- revenue meaSures (i.e., 0 >0) does not change the two key general results. Namely, when the
country cannot affect worldv prices, producers do not benefit (or lose) from’i'nternational food aid
regérdless of the way in \;vhich it is given, and consum;ars can only 'beneﬁt when the aid ‘is given to
therr; diréctly. In the lérge-couniry case, many of the small-country results are retainéd’once the role
for optimal tariffs is reéognized and understood. In reﬂec‘:tidn of the fole of market power in trade
in modifying the Optiinal dom'esticb:“disto'rtions‘, now producer and cdnsumer welfare are affected by

both forms of aid, but differentially.



2 R : o  TRADE RESEARCH CENTER

6. References

Ahmed R. “Pricing Principles and Public Intervention in Domestic Markets.” In 4 griculiural Price
Policy for Developing Countries, eds., LW Mellor and R. Ahmed. Baltimore: Johns
Hopkins University Press, 1988. '

Alderman, H., J von Braun, and S. Sakr. “Egypt’s Food Subsidy and Rationing System: A

Description.” Report No. 34, International Food Policy Research Institute, Washmgton DC,

October 1982.

Alston, . M., C. A. Carter and V. H. Smith. “Ratlonahzmg Agrlcultural Export Sub51d1es " Amer. |

J. Agr. Econ. 75 (November 1993): 1000-09.

e, “Ratlonahzmg Agrlcultural Export Subsidies: Reply Amer. J. Agr. Ecoh. 77 (February
1995) 209-13. : ‘

Alston J. M., and B. H. Hurd “Some Neglected Social Costs of Government Spending in Farm,
Programs.” Amer. J. Agr. Econ. T2 (February 1990): 149-56.

Becker, G. S. “A Theory of Competition Among Pressure Groups for Political Inﬂuence Quart.
' -J. Econ. 98 (August 1983): 371—401

Bullock, D.S. “Redlstrlbutlng Income Back to European Community Consumers and Taxpayers

Through the Common. Agricultural Policy.” Amer. J. Agr. Econ. 74 (February 1992): 57-67.

. “In Search of Rational Government: What Political Preference Functlon Studles Measure
' and Assume.” Amer. J. Agr. Econ. 76 (August 1994) 347-61.

. —— “Are Government Transfers Efficient? An Alternative Test of the Efficient Redistribution
’ Hypothesis.” J. Polit. Econ. 103 (December 1995): 1236-74.

Chambers, R. G. “On the Design of Agrrcultural Policy Mechanisms.” Amer J Agr Econ 74
(August 1992): 646-54. .

. “The Incidence of Agricultural Policies.” J. Public Econ. 57 (1995): '317—3 5.

Corden, W. M. Trade Policy and Economic Welfare. London: Oxford University Press
~ (Clarendon), 1974. ‘
Findlay, C. C., and R. L. Jones. “The Marginal Cost of Australian Income Taxatlon Econ Record '
58 (September 1982): 253-66.



LEAST-COST CHEAP-FOOD POLICIES... 27

Fullerton, D. “Reconciling Recent Estimates of the Marginal Welfare Cost of Taxation.” Amer.
Econ. Rev. 81 (May 1991): 302-08.

Gardner, B. L. “Efficient Redistribution Through Commodlty Markets.” Amer. J Agr. Econ. 65
(May 1983) 225-34.

_ “Comment on Rationalizing Agricultural Export Subsidies.” Amer. J. Agr. Econ. 77
(February 1995): 205-08.

-Gisser, M. “Price Support, Acreage Controls, and Efficient Redistribution.” J. Polit. Econ. 101
(June 1993): 584-611.

 Hoffman, W. L., B. L. Gardner, R. E. Just, and B. M. Hueth. “The Impact of Food Aid on Food
Subsidies in Recipient Countries.” Amer. J. Agr. Econ. 76 (November 1994): 733—43.

Kheralla, M. W., J. C. Beghin, E. W. F. Peterson, and F. J. Ruppel. “Impacts of Official

Development Assistance on Agricultural Growth, Savings, and Agricultural Imports.” Agr.
Econ. 11 (1994): 99-100.

Lardy, N. R. “Agricultural Prices in China.” Staff Working Paper #606, The World Bank,
Washington DC, 1983.

Missiaen, M., S. Shapouri, and R. Trostle. Food Aid Needs and Availabilities: Projections for 2005.
U.S. Department of Agticulture, Economic Research Service, Commercial Agricultural
Division, Washington DC, October 1995.

Moschini, G., and P. Sckokai. “Efficiency of Decoupled Farm Programs Under Distortionary
Taxation.” Amer. J. Agr. Econ. 76 (August 1994): 362-70.

Peltzman, S. “Towards a More General Theory of Regulatlon‘?” Journal of Law and Economics. 19
(August 1976): 211-40.

- Pinstrup-Andersen, P. “The Social and Economic Effects of Consumer-Oriented Food Subsidies:
A Summary of Current Evidence.” In Food Subsidies in Developing Countries: Costs,
Benefits, and Policy Options, ed., P. Pinstrup-Andersen, pp. 3-20. Baltimore/London: Johns
Hopkins University Press, 1988.

Salhofer, K. “Efficient Support Policy for the Austrian Bread Grains Market: The Case of a Highly
Subsidizing Small-Country Exporter.” Working Paper, Department of Economics, Politics,
and Law, University of Resource Sciences, Vienna, Austria, November 1993.



28 , TRADE RESEARCH CENTER

Scobie, G. M. “Macroeconomic and Trade Implications of Consumer-Oriented Food Subsidies.”
In Food Subsidies in Developing Countries: Costs, Benefits, and Policy Options, ed.,
P. Pinstrup-Andersen, pp. 49-76. Baltimore/London: Johns Hopkins University Press, 1988.

Shaw, J. “Future Directions for Development and Relief with Food Aid.” In Employment for

Poverty Reduction and Food Security, ed., J. von Braun, pp. 252-74. Washington DC:
International Food Policy Research Institute, 1995. '

Theil, H. Optimal Decision Rules for Government and Industry. Chicago: Rand McNally and Co.;
Amsterdam: North-Holland Publishing Co., 1964.



LEAST-COST CHEAP-FOODPOLICIES..‘.

29

Appéndix: .
A Linear Model

A.1. Algebra of the Model
C;se I: Food Aid té_ Consumvers y
The supply and démand eqliations aré gi\;én as follows:
Domestic Demand (D): P, = d—d.C:
| Domestic Supply (S,): P, = s0 +5,0;
Import Sﬁpply (S,): | P, = my+ mM,

- Food Balance: C=Q+F‘+M=>M=C—F~Q. V

The measures of welfare of different groups are given as follows:

Producers: PS= 0.55,0% ‘

 Consumers: : CS= O.S,dIC‘Z‘+ P.F=0.5d,C*+d,F—-dCF: -
Taxpayers: IS=(1+ O)TC, where TC is thé government expenditure;'
Tax Cost: T C = P,-P)O+(P,-PIM | |

= 5,0 + 5,0~ dyQ + d,CO
| g M+ mM? — dM + d,CM
= 5,0 - 5:0%—d,0 + d,CO
(€= F= Q)+ my(C— F = QF —dy(C ~ F— 0) + diC(C - F— 0)
0+ 5,07~ + d.CO + mC 1y F—
AmC P m QT ,’;.mlFQ —2mFC = 2m,CQ
—d,C +7'd0F ¥ dOQ +d,C*~dCF-d,CQ |
=5,0 + S;QZ +myC -~ myF — moQ +mC?+mF?*+ m,Q?

+2mFQ-2mFC~2mCQ - dC + dy F + d,C* - dCF.
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We choose Q and C to maximize {W = 0CS + PS — (1 + 8)TC} by setting;
aw/dc =79dCS/dC — (1 +38)dTC/dC =0,
and

dW/dQ = dPS/dQ — (1 + 8)dTC/dQ = 0.

- The elements 0va these eduations are:

(A.i) - dPS/dC = 0, dPS/dQ =s,0,

(A2) dCS/dC =d|(C~F), dCS/dQ =0,

(A.3a) ;iTC/dC =my—d, T+ 2(&, +m)C ~(2m, +d)F — 2>1‘n,Q; -

(A3b) - dATC/AQ = sy~ my + 2s, + m)Q + 2m,F - 2m,C.

Substituting these elerﬁents into the first-order co_rllditionsbalbjove;yielés:
(A4) dW/dC = 0d,(C - F) = (1 + 8)(my — dy + 2(d, + m,)C ——'(2m17 +d)F - 2m,Q] =0
= zm,Q + edlc/(l +8) - 0d,FI(1 +8) - my+ dy—2(d, + ml)C.+ (2m, +d)F=0 |
= 2mQ-[2d, +m,)— 0d,/(1 +8)]C = m, - d, - [2m; +d,—-0d/(1 + 8)F;
(A.S) AW/AQ = 5,0 — (1 + 8)[s, — my + 2(s, + m;)Q + 2m,F — 2m,C] ='d

= —[2s, +m)=s/(1 + 0)]Q +2m\C = 5, - my+ 2m,F.

Equations 7(A.4) and (A.5) are of the form:

" (A6) AQ-BC = H;
(A7) - —KQ+IC=J,
where

K=2(s,+m)—-s/(1+8), L=2m=A4, J=s5—my+2mF.

< The solutions for Q-and C are given by solving (A.6) and (A."'7): ,
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(A.8) 0= (4H + BH/(A*— BK);
(A9)  C = (47 + KH)/(4* - BK).
These can be obtained by substituting the values for the slopes and intercepts of supply and demand, the

welfare weight (0), the deadweight loss parameter (3), and the amount of food aid (F) into the above
equations.

Case II: Food Aid to the Government
In this case, the welfare maximization problem is:

‘Maximize: w'= 0CS' +PS+(1+d)TC,

where
PS = 0.55,0%
CS' = 0.54,C%
c'= (P,-P)QO+(P,~P)M-P,F=TC-P.F

50Q + 5,0% + myC — moF —myQ + m,C* + m,F* +'m1Q‘2

+2m FQ - 2m,FC — 2m,CQ - d,C + d,C*.

The elements are:

(A1) dPSIC=0, dPS/Q =s.0;

(A2 dCS'/dC = d,C, dCS/dQ = 0;

(A3a")  dTC'/dC = my— dy+ 2(d, + m)C - 2m,F - 2m,Q;

(A.3b") dTC'/dQ = 50— my + 2(s, + m)Q + 2m1F; 2m,C;

(A4  dW'/dC=0d,C— (1 +8)[m,—dy+2(d, + m))C - 2m,F —2m,0] = 0
= 2m,Q~[2(d, + m) — Bd/(1 + 8)IC = my— dy - 2m,F;

(AS"Y  dW/dQ = 5,0~ (1 +8)[sy— my +2(s, + m)Q + 2m,F — 2m,C] = 0

= 20 +m)—s5/(1+8)]Q+2mC = 55— my,+2m,F.
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These are again linear equations, now of the form:

(A.6") | V/IIQ—BC =H,

A7) ' ~KQ+LC =,

where H' = my —d, — 2m,F, and the other parameters are unchanged. Thus,
(A.8) Q' = (AH' + BJ)/(4* - BK);

(A9 C' = (4 + KH')/ (4* - BK).

A.2. Comparative Statics of the Model Solution
Case I: Food Aid to Consumers

To examine the effects on the optimal solutions, and their economic welfare consequences, we differentiate
with respect to the quantity of food aid given to consumers directly () as follows: -

3 2m. d
@10 L U cgasm 20,

oF  4?-BK
where

A*-BK = 4m? -{2d +2m_ -~ o 25 +2m, - % <0:

I 1 1 1+ 5 "y 1+6 >
) N 0d ; 5
- ac 4m - \d +2m - s 2s +2m - - <

Aaln - = = S 0if8>1+8;

oF A% - BK

oCcS o ac
A.12 —— =P +d(C-F)— >0,
( ) aFl : Fa(C l)aF1
where_

oP

oc



(A.13) 22 =50

where

Case II: Food Aid to the Government

To examine the effects on the optimal solutions, and their economic welfare consequences, we differentiate
with respect to the quantity of food aid given to the government for sale to consumers (F,) as follows:

2m. d {2(1+8)-0]/(1 +8) o
(A14) % _ ! 1[ ] —— < 0, since 19 <1+8;
an‘ AZ—BK - . 2

2m. s |2(1+08) - 11/(1+08)
(AIS) E_ = 1 1‘[ ] > 0;
oF A*-BK

A.16 — =dCc=—= =.0,
(A-16) . U aF C
2 ) 2
where
op.
1 1c |
oPS 90
A.17 _— = = <0,
A1) = =502 <,
2 2 .
where
aP};



Table 1. Wclfare Implications of Food Ai:d Given to Consﬁmers (F}) versus Government (F) in a Small Country

Consumer Welfare Weight (6) and Deadweight Loss frdm Taxation (8)

6=1;6=0 e=1.1;6=0 0=1.1; 5=0.05 0=13; =02
0 F, F 0 F F, 0 F, 0 F F
‘Changes in Economic Welfare:
Consumer Surplus (CS) 10,000 10,500 10,000 - 12346 12,617 12346 11,025 | 11,425 11,025 | 11,901 12216 11,901
Producer Surphus (PS) 4,000 4000 4,000 : ,4,000‘- 4,000 4,000 . 3645 3,645 ‘3,64‘5 2,939 2,939 2939
Tax'payersu}plus(TS) 0 | 0 500 2469  -2,228 1,969 U Im8 631 213 -1205 973 605
Net Domestic Surplus (NS) 14,000 14,500 14,500 13,880 14389 14376 13932 - 14439 14457 - 13635 14,182 14.235
Price Ratios:
Pi,,,/Pp'v : B : 1000 1.000 1000 1286 1268 1286 L1 1,_1Q5 oLl 1222 1200 am
P,,/P., R 1000 1.000 1,000 '1.‘28‘6 1268 1286 “1.061 1055 1.061  .‘ L0438 1036 - 1.048

Note: The columns denoted “0” refer to a situation with no food aid.



“ Table 2. Implications of Food Aid Given to Consumers (" 1) versus Government (Fz) in a Large Country
(Import Supply Elasticity = 10)

Consumer Welfare Weight (0) and Deadweight Loss from Taxation () .

0=1:8=0 =11 8=0 ; 8=1.1; 5=0.05 8=13; =02
0 R R 0 F FE . 0 - F . F 0 R F

‘Changes in Economic Welfare:

Consumer Surplus (CS) 9,570 16,295 9,784 11,264 11,85 11,516 11,146 10,822 10,378 10,329 10,983 10579

Producer Surplus (PS) 4355 4176 4,176 4749 4546 4,566 4262 4,083 4,092 3,798 3,636 . 3,649

Taxpayer Surplus (TS) U 74 585 2073 -1,938  —1.627 416 -394 61 210 -177 288

Net Domestic Surplus (NS) 14,028 14,545 14,545 13940 14463 14,454 13992 14511 14,531 13,917 14,443> 14,517
Price Ratios:

P,/P. 093 094 094 1134 1140 1.15’3 1005 1013 1018 1053  1.059  1.068

P,/P, | L 1.00 1.00 1.00 1242 1236 1251 1.047 1.045 1051 1.007 1003 . LO13

Note: The columns denoted “0” refer to a situation with no food aid.
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