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Optimization of Policy Goals 
in the Context of a Sector Model 

By Nicole S. Ballenger and Roger D. Norton· 

Abstract 

This article mvestlgates the posslblhtles of mcludmg policy choices directly mto a 
se~tor modei that simulates an economic eqUlhbrium It uses a mathematical pro­
grammmg framework because these models have wide apphcabllity m agricultural 
sector analysIs The objective functIOn IS quadratic because the authors assume de 
mand functIOns are linear They formulate a Pohcy chOice model which they apply to 
MexIcan agrIculture 

Keywords 

Policy modelmg, mathematical programmmg, Mexican agriculture 

lntroduction 

Incorporatmg a polIcy chOlce problem mto a sector 
programmmg model directly IS usually Impossible 
because the sector model's objective functIOn and 
constramt set are designed to Simulate the eqmlIb­
num outcome of decentralIzed declslonmakmg (5)' 
Imposmg a pohcy maxlmand on the,model Will 
destroy the Simulating character of the outcome 
Imposmg polIcy constl amts on the model Will CI eate 
a Similar problelTl 

ThiS artICle explores a special case m which the 
pohcy maxlmand and the market-simulating ma.-"'­
mand COinCide They COinCide when policymakers 
wIsh to maxImIze consumer plus producer surplus 
Although the sum of surpluses IS not a welfare 
measure m Itself, Willig has shown that It can often 
be a good apploxlmatlOn of a true welfare measure 
(13) 

The emplncal problem formulated In thiS article IS 
how to allocate a fixed Government budget to sub­
Sidies of several targeted crops m MeXICO 2 Given 

*Ballenger 15 an agTicultural economIst WIth the InternatIOnal 
EconomIcs DIVIsion ERS, and Norton IS a professor of economIcs 
at the Umverslty of New MeXICO ­

lIlahclzed numbers In parentheses refer to Items In the 
References at the end of thIS article 

2We selected these crops because they might help achieve other 
obJectIves, such as food self-suffiCIency, whIch are not expliCitly 
stated In the model If these other objectIves are expliCitly stated, 
then we must move from a smgle to a dual-level prognlmmmg 
framework to model the MeXican polIcy problem (1) 

that the MeXican Government Wishes to subSidize 
ItS agrICultural sector to benefit both producers and 
consumers, a questIOn anses about the most effI­
cient allocatIOn of crop subSidies The analYSIS 
covers MeXICO's eight prinCipal crops corn, wheat, 
SOl ghum, nce, soybeans, dry edible beans, saffiower, 
and sesame In analyzmg the results, we give par­
ticular attentIOn to the effects of polICies on ,trade, 
because these crops have been aSSigned Priority 
under recent MeXican programs aimed at attaining 
food self-suffiCiency 

Methodology 

Mathematical programming models have become 
progreSSively more sophisticated The use of the 
programming framework IS still hmlted, however, 
m terms of conductmg systematic and comprehen­
sive agricultural pohcy analyses Although these 
models are useful In determlnmg the Impacts of 
speclfic'policIes, they are far less valuable In for­
mulating complete statements of policy problems 
and In IdentifYing "optimal" policy Instruments 

The policy-cum-slmulatlon problem IS mherently·a 
two-level maximizatIOn problem (4) A pohcy obJec­
tive functIOn IS maXimized subject to pohcy limits 
(such as budget constramts) and subject to max­
Imization of the market-slmulatmg objective func­
tIOn This problem cannot be solved by normal 
mathematIcal programming algonthms, m fact, 
there IS. no procedure for obtammg the global Jomt 
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maJnmum However, local pomt optIma can be 
found m some cases (3) 

In vIew of these dIfficulties, the typIcal procedure 
for analyzmg pohcy options IS to solve the sector 
model (WIth market slmulatmg maJnmand) repeatedly, 
under dIfferent values of pohcy parameters The 
consequences of dIfferent pohcles can thereby be ex­
plored The hterature contaIns numerous examples 
of thIS procedure (2, 7, 12) The procedure clearly re­
qUIres prior specificatIOn of potentially mterestlng 
policy optIOns, It does not permIt formal maxImIZa­
tIOn of a policy objective functIOn Nevertheless, 
economIsts have conducted some frurly systematic 
exploratIOns of the "policy-feasIble space" m thIS 
way (1, 6, 10) 

Thus, pohcles are generally treated as exogenous m 
the usual sector model framework For example, de­
mand or supply functIOns are shifted to reflect taxes 
or subslrues, or tariffs are added to world prIces 
After these poliCIes are mcorporated, the solutIOn 
can be mterpreted as a market eqUIlibrIUm under 
Government mterventlOn 

Our approach, however, dIffers somewhat because 
the modelltgelfdeternunes values ofpohcy vanables 
The objective functIOn IS still the maxImIzatIOn of 
producer plus consumer surplus But, because the 
objectIVe functIOn contams policy chOIce varIables, 
ItS purpose IS no longer only to descnbe market 
behaVIor It now descrIbes the market's reactIOn to 
a gIVen allocatIOn of subSIdy funds, and It SImulta­
neously evaluates alternative outcomes and allocates 
subSIdIes III a way that maXImIZes the surpluses 
The problem IS essentIally a two-level problem (3) 
whIch IS collapsed to one level m thIS speCIal case 

f 	 If the publlc- and prIvate-sector problems were to 
dIverge (for example, If the pohcy problem were to 
maxImIze employment rather than producer and 
consumer welfare), then the one-level approach 
would no longer be valid and a two-level model 
would apply 

The "optImal" crop subSIdy program will be a func­
tion of the Government deCISIon rule (that IS, the 
maxImIzatIOn of the net sum of producer plus con­
sumer welfare), the set of policy mstruments avaIl­
able to pollcymakers, the sIZe of the Government 
budget, and the behaVIOr of the private sector In 

response to Government interventIOn (namely, the 

ImpliCIt or expliCIt supply and demand functIOns) 
Thus, the mteractlon of the pubhc and prIvate sec­
tors IS espeCIally Important when the policy prob­
lem IS formulated 

We formulated thIS "optImal" subSIdy model for the 
small-country case WIth fIXed costs and linear 
demands as follows 

Max E (a,x: + 'hb,x: 2) - E c,xf + E s.xf 

Subject to 

Rx' s r £>-,IJ=I, ,M resources (2) 

-xf+x';+X:-x:"sO [",] I = I, ,N crops (3) 

E s.xf s g [81 	 (4) 

S.:sSI 	 [4>,]1 = 1,_ ,N crops (5) 

The endogenous vanables mclude 

x' = a vector of quantIties demanded, 
x' = a vector of quantItIes produced, 
p' = a + bx' = a vector of domestIC consumer 

prices, where the matrIX (b,) IS a dIagonal 
matrIX of demand slopes, 

x' = a vector of exports, 
x'" = a vector of Imports, and 
s = a vector of output subslrues 

The exogenous vanables mclude 

p' = a vector of world pnces for exports, 
pm = a vector of world pnces for Imports, 
c = a vector of umt costs of productIOn, 
R = technology matrIX, where rp IS the quantity 

of the Jth resource or mput used to produce 
one umt of crop I, 

F = a vector of resource constraInts, 
~ = the Government budget constramt, 
s = a vector of crop subSIdy upper bounds, and 

)",,,,8,4> = Lagrangian varIables assOCIated WIth the 
constramts 

Formulated m thIS manner, the model mcludes 
several new quadratIc terms m the objective func­
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tlOn and a quadratic budget constramt Formmg the 
Lagranglan results m the dual problem and the 
rules by which the optimal ,subsidy program IS 
selected 

L r; ~ XC + 'hb XC 2 ) \1 I 1 J 

I 

pr; A (r -r; r xi\ J J JI 
J , 

+ r; 1T, (x~-x> x~ + x;) + e(g -r; s,x~) 
I 

+ r; '"I , ,(s -s) 
The mam first order condltlOns are 
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The first eqUlhbrlUm condition states that, for each 
commodtty, the Imphclt valuatlOn, or shadow pnce, 
equals the market pnce This IS the usual eqUlhbriUln 
condttlOn The second first-order condttlOn states that, 
for each commodtty, the shadow pnce equals the 
marglnal cost'of production plus the Imphclt mar­
glnal cost of resource use plus the shadow pnce of 
the budgetary restnctlOn mInUS the value of the crop 
subsidy In other words, the price can now be less 
than marglnal cost, by the amount of the subsIdy, 
adjusted for the opporturuty cost of budgetary funds 

, 
I, 

Thus, the presence of pobcy varIables m the model 
IS reflected In the second first-order condttlOn EqUl­
hbrlUln prIces are modIfied by the subsIdIes and the 
shadow value of the Government budget constramt 
The figllre depicts an output subsidy for a smgle 
commodtty and ItS, Impact' on the eqUlhbrlUm pnce 

In the'figllre, q' IS the unsubsldtzed market eqUlbb­
rlUln quantity, and q' IS the· quantity when a sub­
sIdy s IS In effect The prIce symbols are 
I'" = producer price, p' = unsubsldtzed market prIce, 
and pC = consumer prIce 

The figllre IS a conventlOnal dtagram of market 
eqUlhbrIum under a subsidy WIth one exceptIOn the 
difference (I'" ­ p') IS no longer equal to the nomInal 
subsidy, but rather to the true subsidy" takmg mto 
account the opportunity cost of Government funds 
RelatIng the figllre to equatIOns (7) and (8), we 
have 

I'" ­ p' = s(l- 9) (9) 

where the subscnpt I has been dropped for convemence 

Equation (9) follows because equation (7) says that 
1r, = p' and equatIon (8) says that 1r, = ~ - s(l - 9), , 

Application to Mexican Agriculture 

The sector model used for thiS research IS deSCrIbed 
In detaIl m (1)' It was adapted from the World 
Bank's model of MeXican agnculture (CHAC) (11) 

3rfhe development of the technIcal coeffiCients and demand 
parameters for the ongmal 1968 CHAC madellB well­
documented (l1) The techmcal coefficients and resource con­
straInts we~ updated to 1980 for thiS research based prl!l1an1y 
on aggregate trends PrIce elastiCities of demand were aisumed 
fSll'iy stable over time Income elastiCIties were denved from 
several sources (1) 

, 
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Modified Equilibrium under Subsidies 

p 

f 
, 

PP~---------------3~------~~}

p0l--________-.....::~ s (1-9) 

pc~------------~~~--_4--~~ 

q' q 

The model's base solutIOns were good representa­
tIOns of actual supply and demand 10 MeXICan agn­
culture 10 both 1968 and 1980 The base vanants 
were modIfied subsequently to form the optimal 
subSidy version 

Whereas the origInal CHAC model was expressed 
10 a linear programmmg format through a linear 
approximation procedure (11), the quadratic terms 
of our model have not been approximated The 
model was solved With MINOS, a mathematical pro­
gramnung algOrithm that uses a reduced gradIent 
method for solVIng large-scale problems With 
nonl1Oeanties 10 the objective functIOn andlor the 
constramt set (9) 

In modIfYmg the OrigInal model, one needs two 
kinds of parameters the total subSidy budget aVBll­
able (g 10 equation (4)) and the upper limits on sub­
Sidy rates by crop (8, 10 equation (5)) We arbitrarily 
varied the values of these parameters In drlferent 
solutIOns We used three sets of illustrative values, 
which were not unrealistic for MeXICan agriculture 
and policy 10 1980 to define the follOWIng three 
malO alternative solutIOns 

Case Total subSidy 
budget 

Upper bounds on 
crop subsl(ites 

B,l/lOn pesos 

1 25 1,000 pesos/ton' 

2 25 40 percent of eqUlhbnum prices 

3 35 40 percent of eqwllbrlum prices 

1 At 1980 pnces, the 1,000 peso subSIdy hmlt represented the 
followmg percentage BubsImes of base-year pnces sorghum, 29, 
corn, 28, paddy rIce, 27. wheat, 23, soybeans, 16, saftlower, 13, 
beans, 9, and sesame, 5 

Tables 1-6 present the three alternative solutIOns 
In case 1, the model chose seven of eight targeted 
cropS-flce, saffiower, dry beans, sesame, com, 
sorghum, and wheat-to subSIdIze at the upper sub­
Sidy lUnit Total subsHites to the three most Impor­
tant targeted crops-corn, sorghum, and wheat-are 
clearly the largest, therefore, they make the largest 
contributions to the value of the objectIVe functIOn 
Tables 1 and 2 also show that allocatmg subSIdIes 
to these three crops mcreases therr total supplies 
Corn output mcreases 13 percent over the eqUilib­
rIUm solutIOn With no subSIdIes, sorghum output 10­

creases 4 percent, and wheat output mcreases 14 
percent. However, output decreases for the other 
four subSIdIzed crops Both rice and safflower out­
put decline 5 percent, dry edIble bean output 
declines 6 percent; and sesame output falls 37 per­
cent Sesame exports also declme 40 percent These 
declines occur because the crop substitutIOn effects 
are stronger than the output effects of the subSIdIes 

The supplies of alfalfa, sugarcane, barley, and cot­
ton, and of nontargeted crops not eligIble for sub­
SIdIes declme significantly 10 absolute terms Small 
absolute declmes, but large percentage reductions, 
are mdIcated for mmor crops such as luna beans 
(-15 percent) and flaxseed (--62 percent) Declmes 10 

total output of Important export crops (tomatoes, 
melons, and vegetables) range from only 1 percent 
to 6 percent,' strawberry output declines slightly 
more (10 percent) 

4We assume that MeXlco 18 8 pnce taker ID all foreIgn com­
mochty markets ThIS assumption IS unreahstlc lD the case of 
most fresh vegetable and frwt trade, espeCially 10 the wmter 
months when Mexlco's production competes Wlth Flonda's pro­
duction for the US market Other research based on CHAC 
focuses on the fresh vegetable· and frult-producmg reglons of 
MeXICO and relaxes the small-country assumption (12) 
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Table I-Case 1: Commodity lDlpacts of subsIdy program' 

Subsld.es Change .n 
Crop Upper Consumption Exports Imports ProductIOn productIon from SolutIOn 

bound 	 base solutlon2 

~ 
Pesos per ton 1,000 tons 	 Percent 

,• 
Garhc 473 150 623 -1 
Alfalfa 17,0330 17,0330 ~ 
Cotton 1,8144 1750 1,9894 -4 
RIce 1,000 1,000 6068 6068 -5 
Sugarcane 13,9262 4000 13,5262 -12 
Squash 2243 22243 -2 
Saffiower 1,000 1,000 411 0 411 0 -5 
Peanuts 1664 1664 ~ 
Omons 2057 1000 3057 -1 
Barley 6507 2000 4507 -22 
Dry chIlI 303 50 353 NC 
Green ch.h 2244 200 244 4 NC 
StrawberrIes 1614 600 2241 -10 
Beans 1,000 1,000 9602 9602 ~ 
ChIck peas 3475 1000 4475 NC 
L.ma beans 504 504 -15 
Tomatoes 9027 3550 1,2577 -1 
Sesame 1,000 1,000 750 606 1356 -37 
Flaxseed 213 170 43 ~2 
Corn 1,000 1,000 9,8404 2426 9,5978 13 
Cantaloup 2954 1000 3954 -5 
Potatoes 7454 7454 -1 
Cucumber 512 1500 2011 NC 
Watermelon 6157 1000 7157 ~ 
Sorghum 1,000 1,000 4,344 8 4,344 8 4 
Soybeans 0 1,000 5574 5574 0 NC 
Wheat 1,000 1,000 3,7696 3,7696 14 

Blanks Indtcate not apphcabJe NC = No change ITotal available budget IS 25 bllhon pesos IndiVIdual SubsidIes hmlted to 1,000 
pesos per ton 28aae model solutIOn IS the equlhbnum solution with no subslches -

Table 2-Case 1: Pohcy lDlpacta of sub81dy program' 	 Our conclusIOn IS that Important crop,substItutlOn 
occurs m MeXICO among crops m the baSIC gram and

Item Umt Amount Change 
oIlseed group SubstitutIOn between crops m trus from base2 

group and most m9Jor export crops IS less Important 
Furthermore, the fact that productIOn of some sub- ~I

Percent 
sHwed crops dechnes hlghhghts the Importance of 

Budget 10 Imlhon pesos 1,9298 cODSldermg the pflce ratios among targeted crops 
Objective do 42,0127 50 (as well as between targeted and nontargeted crops)
Exports 	 do 1,3990 50 when one formulates a crop subSIdy program In 

~,lmports 	 do 5478 -500 
other words, If a goal of thIS subSIdy program hadNet trade do 8512 1200 

Employment 1,000 work years 2,4718 6 been to shmulate output of all targeted crops" as 
Food grams 1,000 to,,"- 13,3674 13'5 	 was the case for the Sistema AhmentarlO Mexlcano 
Consumer surplus 10 mIlhon pesos 28,1744 -90 (SAM) program, the de;lfed objectIves would clearly 
Sector Income do 13,9826 510 not have been met 

Blanks mdlcate not applicable NC = no change ITotal 
avaIlable budget IS 25 blllu:ln pesos IndiVidual subSIdies limited Tables 3 and 4 present the results when the totalto 1,000 per ton 2Base model solution IS the eqUilibrIum solu 
tIon with no subSidies budget constraint IS again 25 bllhon pesos, but 
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lTable 3-Case 2: CommodIty unpacts of subsIdy program

SubSIdIes Change In 

Crop Upper ConsumptIOn Exports Imports ProductIon productIOn fromSolutIOn 
bound base solutlOn2 

f 
Pesos per ton 1,000 tons Percent 

, 
Garllc 478 150 628 NC 

Alfalfa 18,0839 18,0839 NC 

Cotton 1,8923 1750 2,0673 NC 

RIce 1,464 1,464 6362 6362 NC 

Sugarcane 15,7234 4000 15,3234 NC 

Squash 2278 2278 NC 

Safflower 0 3,123 4325 4325 NC 

Peanuts 1816 1816 NC 

Omans 2091 1000 3091 NC 

Barley 6913 1157 5756 NC 

Dry chIlI 304 50 354 NC 

Green chIlI 2252 200 2452 NC 

StrawberrIes 1892 600 2492 NC 

Beans 1,279 4,349 1,0254 1,0254 NC 

ChIck peas 3475 1000 4475 NC 

LIma beans 595 595 NC 

Tomatoes 9189 3550 1,2739 NC 

Sesame 0 7,436 1154 1000 2154 NC 

Flaxseed 282 170 112 NC 

Corn 1,412 1,412 9,8404 1,3563 8,4841 NC 

Cantaloup 3182 1000 4182 NC 

Potatoes 7520 7520 NC 

Cucumber 520 1500 2020 NC 

Watermelon 6586 1000 7586 NC 

Sorghum 1,357 1,357 4,1630 4,1630 NC 

Soybeans 0 2,537 5574 5574 0 NC 

Wheat 1,777 1,777 3,7142 4189 3,2953 NC 


Blanks mdlcate not applicable NC = No change ~otal available budget IS 25 bilhon pesos IndJVldual subsldtes lImited to 40 per· 
cent of eqUlhbrtum pnces 2Sase model solutIon IS the eqUIlibrIum S01utlon WIth no SubSIdies 

lTable 4-Case 2: Policy impacts of subSIdy program
when IndIVIdual crop SubSIdIes are lImited to 40 

Change percent of the current market prIce (For example,Item Umt Amount 
from base2 

the SUbSIdy hmlt on corn IS 1,412 pesos per ton, 
WhICh IS 40 percent of the eqUlhbrlUm pnce gen-I Percent erated WIth the sector model In the absence of 
Government InterventIOn) The optImal allocatIOn ofBudget 10 millIon pesos 2,500 
the budget IS to SubSIdies of corn, sorghum, wheat,ObjectIve do 42,655 62 

Exports do 1,4792 NC and rice (which are subSidized at the upper lImit) 
lmports do 1,0918 NC and to dry beans (which are subSidized below the 

Net trade do 3874 NC upper lImit) However, soybeans, sunflower, and
Employment 1,000 work years 2,4565 NC sesame are not subSIdIzed Tlus solutIOn makes ItFood grams 1,000 tons 11,7794 NC 

clear that when the subSidy hmlts are raised, It ISConsumer surplus 10 mtlhon pesos 31,0237 NC 
Sector Income do 11,7746 270 optImal to speCialIze the subSidy pohcy and confine 

It to fewer crops (The objective function's value IS 
, Blanks mrucate not apphcable NC = no change lTotai higher In case 2 than 1D Case 1 ) Byproducts of that
"avaIlable budget IS 25 bIllIon pesos IndiVIdual SubSidies hmlted 

specialIzatIOn are lower employment and lower netto 40 percent of equlhbnum pnces 2Base model solutIon IS the 

equllIbnum solutIon With no subslrues Imports 
,, 
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Table 5-Case 3 CommodIty .mpacts of subsidy programl 

" 

Crop 
SubsIdIes 

SolutIOn Upper 
bound 

ConsumptIon Exports Imports ProductlOn 
Change In 

productIOn from 
base solutlon2 

',', 

Pesos per ton ----------------I,OOOtons---------------- Percent 

... 
Garlic 472 150 622 -1 I 

Alfalfa 16,0290 16,0290 -11 
Cotton 1,7452 1750 1,9202 -7 
RIce 1,464 1,464 6128 6128 -4 
Sugarcane 13,6516 4000 13,251 6 -14 
Squash 2228 2228 -2 
Saffiower 3,123 3,123 4375 4375 1 1 
Peanuts 1601 1601 -12 
Omons 2048 1000 3048 -1 
Barley 6380 2000 4380 -24 
Dry chlh 302 50 352 -1 
Green chIli 2241 200 2441 NC 
Strawberr~es 1611 600 2211 -11 
Beans 4,349 4,349 1,0290 1,0290 35 
ChIck peas 3475 1000 4475 NC 
Llma beans 496 496 -17 
Tomatoes 8892 3550 1,2542 -2 
Sesame 7,436 7,436 1441 1000 2441 13 
Flaxseed 170 170 -100 
Corn 1,412 1,412 9,8404 4398 9,4006 11 
Cantaloup 2870 1000 3870 -7 
Potatoes 7377 7377 -2 
Cucumber 504 1500 2004 -1 
Watermelon 6079 1000 7079 -7 
Sorghum 1,357 1,357 4,3997 4,3997 6 
Soybeans o 2,537 5574 5574 o NC 
Wheat 1,777 1,777 3,7142 613 3,6529 ,109 

Blanks mdlcate not apphcable NC = No change ITotal avaIlable budget IS 35 bIlhon pesos IndiVIdual subsIdies limited to 40 per­
cent of equlhbnum prices 2Base model solutlCl:n IS the equIlIbrIum solution wIth no subsl(iles 

Table 6-Case 3: PolIcy Impacts of subsidy program' 

ChangeItem Umt Amount Tables 5 and 6 show that when ,the budget constramtfrom base2 

IS mcreased to 35 bIlhon pesos (and mdIVldual sub­
SIdy constramts'remam at 40 percent of marketPercent \ 
value), It IS pOSSIble to mclude all targeted crops, I 

Budget 10 mIlhon pesos 3,3156 except soybeans, m the SUbSIdy program It also 
ObjectIve do 43,3704 80 becomes "optImal" to mcrease productIon of all sub­ .-
Exports do 1,4792 NC sId,zed crops, except rIce, at the expense of produc­
Imports do 6447 -410 

tIOn of nontargeted crops AgaIn, tne most importantNet trade do' 8345 1150 
Employment 1,OQO work years 2,4624 2 substItutes are alfalfa, sugarcane, barley, and cotton, 
Food grainS 1,000 tons 13,0535 108 whIch regIster the largest absolute decl;ne~ There 
Consumer surplus 10 mllhon pesos 26,5660 -140 !Ire Important percentage shIfts from hma beans, 
Sector I neome do 16,9483 830 flaxseed, strawberrIes, and peanuts' In thIS case, 

too, the Impact on other export crops IS margInal,Blanks IndIcate not 8pphcable NC = no change Lrotal 
available budget IS 35 bllhon pesos IndiVidual subsldtes hmlted productIOn decreases 1-6 percent 
to 40 percent of eqUlhbrium prices 2Base model solution IS the 
eqUIlIbrium solutIOn with no subSidies 
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In all three cases, the subsidy expendItures real­
locate welfare between consumers and' producers, 
and they benefit producers The apparent cause IS 
that supplies are reduced for many more crops than 
they are Increased With demand functIOns that'are 
generally price-inelastic, coupled with Import 
restrIctions, thIS effect raIses producer Incomes and 
lowers consumer welfare Thus, the optimal subSidy 
programs lead to price and quantity adjustments 
that bring about a higher level of the'sum of 
surpluses, but lower aggregate consumer welfare 
(ThIS result does not occur for all crops indIVidually) 
ThiS finding may suggest that,maxlmlzatlOn of the 
sum of surpluses, with no distributIOnal weights, 
may not be the goal that most policymakers would 
prefer 

Implications 

Some tentative poliCY-Oriented conclusIOns emerge 
from our analysIs 

1 	 Maintaining relative price ratIOs among 
crops targeted for self-sufficiency IS Important 
If supplies of all targeted crops are to in­

crease, otherwise, substitutIOn In the produc­
bon of these crops can decrease the output of 
some of them 

2 	 Programs deSigned to subSidize the producers 
of thiS targeted set of baSIC commodities ap­
pear to have positive effects on most goals of 
MeXican policymakers, whICh Include increas­
Ing employment, food grain productIOn, and 
net foreign exchange earmngs (because Im­
port cost saVings outweigh lost export earn­
Ings) But, these programs have net negative 
Impacts on total consumer surplus (ThiS 
analysIs does not tell us how different con­
sumer groups are affected) 

Larger allocatIOns of public funds to subSidy 
programs, although clearly able to generate 
additional sector mcome, do not necessarily 
Imply,addltional benefits m terms,of other 
Government goals For example, the 

33-blllion-peso subSidy program (tables 5 and 
6) sets off a cham of crop substitutIOn effects 
which had smaller positive employment Im­
pacts than the 19-blllion-peso program ' 
(tables 1 and 2) Thus, one policy goal, such 
as IncreaSIng producer Income, can be Incon· 
slstent With another, such as generatmg ad­
dItIOnal farm employment 

Furthermore, the analysIs ' suggests a number of Im­
plicatIOns for US-MexIcan trade and competition 

1 	 Output price subSIdIes for the targeted,crops, 
of the magnItude conSIdered m thiS study, 
appear to have little Impact on the supply 
and export of many fresh horticultural pro­
ducts Cotton and sesame are the MeXIcan 
export crops for which su~stitutlOn WIth 
grams IS most Important Thus, MeXICO's 
role m world cotton markets would contmue 
to dlmlmsh under thiS policy scenariO 

2 	 MeXican price polICIes conSidered here would 
reduce gram and Oilseed Imports, at least m 
the short run However, grain Imports would 
not be elimmated or even dramatically 
reduced by the use of these policy mstru­
ments alone 

3 	 Because of productIOn substitutIOn between 
food (corn and wheat) and feed grams, the 
relative prices of subSIdized crops m MeXICO 
could have Important ImplicatIOns for the 
compOSitIOn of gram and other basIC com­
modIty Imports 

Fmally, thiS analYSIS has demonstrated that there 
are workable opportumties for policy analYSIS With 
sector programming models that agricultural econ­
omists have barely explored Our analysls'strongly 
suggests, however, that when multiple crops are m­
volved m the settmg of poliCIes, one cannot predIct 
a prwn the net effects of the overall policy package 
on some natIOnal economic goals Hence, a detailed 
numerIcal analYSIS IS necessary for a full explora­
tion of policy consequences 

3 

35 



References 

(1) 	Ballenger, NIcole Susan "Agncultural Poltcy 
AnalysIs for MexIco Sectoral and Macro Im­
pacts" Unpubhshed ~h r5 dIssertatIon, U mv 
of Cahforma-Davls, 1984 

(2) 	Bassoco, L M , and R D Norton "A Quan­
tItatIve Framework for AgrIcultural Pohcles," 
In The Book of CH~C Programming StudIeS 
for Mexican Agriculture (ed R D Norton and 
L Sohs) ,Balt,more Johns,HopkIns Umv 
Press, 1983, pp 113-61. 

(3) 	Candler, WIlfred, Jose,Fortuny-Amat, and 
Bruce McCarl "The PotentIal Role of MultI­
Level ProgrammIng In Agncultural EconOmICs," 
American Journal'of Agricultural Eco1UJmlcs, 
Vol 	 63, Aug 1981, pp 521-31 

(4) 	Candler, WIlfred, and Roger D Norton "MultI' 
level Programmmg and Development Pohcy " 
World Bank Staff Workmg Paper No 258 
Washmgton, DC, 1977 

(5) 	Duloy"J H, and R D Norton "PrIces and In­
comes m Lmear Programmmg Models," Ameri­
can Journal ofAgricultural Eco1UJmlcs, Vol 57, 
Nov 1975, pp 59f-600 

(6) 	Enckson, E , and R House "MultIple ObjectIve 
AnalYSIS for a SpatIal Market System A Case 
Study of US AgrIcultural Pohcy," m,Spatwl 
Price EqUilibrIUm Advances In Theory, Com­
putatIOn and Application (ed Patnck T 
Harker) New York Sprmger-Verlag, 1985 

(7) 	 Jabara, Cathy L , a!ld Robert L Thompson 
"AgrIcultural ComparatIve Advantage Under 
InternatIonal PrIce Uncertamty The,Case of 
Senegal," American Journal of Agricultural 
Economics, :Vol 62, May 1980, pp 188-98 

(8) 	McCarl, Bruce, and Thomas Spreen "PrIce En­
dogenous MathematIcal Programmmg as a 
Tool for Sector AnalYSIS," American Journal of 
Agricultural Eco1UJmlcs, Vol 62, Feb 1980, pp 
87-102 

(9) 	Murtagh, Bruce A , and'Mlchael A Saunders 
MINOS A Large-Scale Nonl;near Program­
ming System User GUide Techmcal Report 
SOL 77-9 Stanford Umv ,Dept of OperatIOns 
Research"Systems OperatIons Laboratory, 
1977 

(10) 	Norton, Roger D ,V Santamello, and J A 
Echevarna "EconomIc EvaluatIOn of an AgrI­
cultl.rral Sector Investment Program A Case 
Study for Peru," Journal of Policy Modeling, 
Vol 2, 1983, pp 149-77 

(11) Norton, Roger D , and Leopoldo Sohs M (eds) 
The Book ofCHAC Programming StudieS for 
Mexican Agriculture BaltImore Johns HopkInS 
Umv Press, 1983 

(12) Pomareda, Carlos, and RIchard L S,mmons 
"A ProgrammIng Model WIth RIsk to Evaluate 
MeXIcan Rural Wage Pohcy," OperatIOnal 
Research Quarterly, Vol 24, No 4,1977, pp 
997-1011 

(13) WIllIg, R D 	"Consumer's Surplus WIthout 
Apology," American Economic ReVieW, Vol 66, 
1976, pp 589-97 

36 


