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FOREWORD 

Food costs represent more than 80 per-
cent of total expenditure for tile poorest 
families in developing countries and are a 
significant budget item even for upper- arid 
middle-income people. Hence, the provi 
sion of food subsidies as a means of income 
distribution in developing countries has h3d 
astrong attraction for policymakers. Subsidy 
costs compose as much as 15 to 20 percc nt 
of national budgets, providing important 
trade-offs among inflation rates, exchange 
rates, food subsidies, other types of incone 
distribution measures, and development ex-
penditures, which raise ncotmes in the 
longer run. In view of this, the iternational 
Food Policy Research Institute has, right 
from its inception, iTncluded studies of fool 
subsidy schemes as a major part of its pro- 
gram. 

If governmient expenditure on food sub-
sidies is to be reduced, it is immensely ;m-
portant to know who the beneficiaries of 
food subsidies are, pa:-ticularly regarding 
rural-urban distribution and the distribution 
among various income groups. There iscon 
siderable interest in the impact of various 
targeting schemes designed to ensure that 
a high proportion of the benefits go to lower-
income people. 

The research for this report by Marito 
Garcia and Per Pinstmup-Andersen was con-
ducted in the Philippines in collabora 
tion with the National Nutritim Council 
of tile Philppines. It was financed by the 
United Nations l)evelopment Programme, 
the Government of the Philippines, atid 
the U.S. Agency for International Develop-
ment. 

The particular focus of the study is the 
targeting of food subsidies to the poor by
directing subsidies to regions with particu
larly high proportions of low-income people. 
Because administrative costs represent a 
large share of the cost of targeting, devices 
such .stargeting by location help reduce 
these costs. 

In keeping with the Iradition of such 
studies at IFPRI, a carefully drawn sample 
of households is analyzed in detail to deter
mine the impact of food subsidies. The study 
is designed to permit an analysis of the cost 
of tile delivery system, and comparisons are 
made between this and other means of 
targeting. The results should be useful not 
only in tile Philippines but in other coun
tries that are contemplating means of reduc
ing (iecost and increasing the effectiveness 
of measures to increase the food consump
tion of low-income people. The study also 
analyzes the interaction of nutrition educa
lion with food subsidies, finding that nutri
tion education is much more valuable in 
conjunction with increased food consump
tion. This information should be useful in 
a developmental as well as a distributional 
context. 

Although this study does not analyze the 
returns to expenditure on food subsidies if 
those returns have been spent in some other 
way, it provides a basis for such an examina
tion by presenting comparative cost figures. 

John W. Mellor
 

August 19,37 
Washington, D.C. 
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1 
SUMMARY 

This report presents the results of a pilot 
targeted food price subsidy scheme im-
plemented in three provinces of the Philip-
pines for 12 months beginning in mid-1983. 
It assesses the economic and nutritional ef-
fects of the scheme, analyzes its technical 
and administrative feasibility, ana considers 
possible alternatives, 

The scheme consisted of price discounts 
on rice and cooking oil and a nutrition edu. 
cation component. It was made available to 
half of 14 villages selected for their high 
incidence of malnutrition and poverty. The 
other half acted as a control population. Be-
cause targeling was geographical, all house-
holds in villages selected to receive tile 
discount were eligible. Each household was 
issued a ration card indicating its monthly 
quota of rice and oil, based on family size. 
The rice ration subject to a price discount 
was only about half the amount usually con 
sumed by most of the households, but the 
oil ration exceeded the amount usually pur-
chased prior to the subsidy. Thus, consumer 
rice prices were not reduced at the margin, 
but oil prices were. 

To evaluate its effects, one-third of the 
households from the selected villages were 
surveyed. Both comparative and multivariate 
analyses were made to estimate the impact 
of tile scheme and its components on house-
hold food expenditures, acquisition, and 
consumption. Effects on consumption by 
preschoolers and their nutritional status 
were also monitored. Data on a variety of 
socioeconomic, environmental, and biolog-
ical variables relating to food consumption 
and nutrition were collected before, during, 
and after the scheme. Two alternative meth-
ods were used to collect data on household 
food consumption. In the food acquisition 
method, called flexible period recall, all 
foods obtained by family members for a 
week were recorded. Under the food con-
sumption method, all food consumed by 

household members was weighed for a 24
hour period. Food consumption by individ
ual preschoolers was estimated on the basis 
of 24-hour food weighing for a subsample 
of the survey households. 

The average monthly income of the sam
ple households was 910 pesos, which is 
substantially lower than the Philippine aver
age. Total expenditures of the sample house
holds were 84 percent of total incomes, on 
average. 'File poorest showed a dissaving, 
while those who were better off were able 
t- save significant amounts. 

Although the total sample was drawn 
from agricultural and fishing villages in rural 
areas, only about one-third of the incomes 
originated directly from farmingand fishing; 
alnost one-half came [rom salaries and 
wages. Food accounted for 79 percent of 
total expenditures of the poorest quartile 
2nd 7 1 percent, on average, for the sample 
as a whole. 

About 40 percent of the average food 
budget was soent on rice. Food expenditure 
patterns and diet composition differed con
siderably aniong occupational and income 
groups, with the poorest obtaining a larger 
share of calories from rice and maize. Aver
age daily calorie consumption per adult 
equivalent unit (AEU) was 1,700 calories 
when based on 24-hour food weighing and 
1,837 calories when based on flexible pe
riod recall. The 7 percent difference is 
explained primarily by the exclusion of 
weekends from food weighing. 

idividual food consumption data col
lected from a subsample of 140 households 
indicate that the distribution of food within 
the households was biased in favor of adults. 
The calorie ade(.:iacy rate is estimated to 
be about 0.80 for adults, 0.60 for male pre
schoolers, and 0.55 for female preschoolers. 
School-age children and pregnant and lactat
ing women also had low calorie adequacy 
rates. 

9 



The average weight of the sample pre-
schoolers was about 83 percent of the stan-
dard weight-for-age. About one-fourth of th
preschoolers were malnourished (less than
75 percent of the standard). Although most
of tIh(sample households were poor, the 
extent of mnalutrihlon varied caisidtraftlv 

among occupational g'oup.l Fry pecnmt
of the preschoolers of hiled fishellnll 
 were
malnoIrished COltpat'( fiwith I S )(erct
professionals mid :saliry tits. As inicirn
incr-:ased, malnutrition decreased, ranginl

fror, 30 percent atnoti tt 
 poorest quarlile
to 10 per-cent t !i t riciri.r ,tlill( 

According to tih cotnipaativi i it I.'e
the subsidy colponeif (if thc schci- 'Clwca 
an increase in notinsehldfoo t-xl itlut 
and calories ac(qUireildnd c imi 'dis, l.

in calories; Con11SUnlld bV nas ii, 'i,lii 
hcnrseltold tet'iltailled a zy irll tlg t Iht it,Ow *\l dlhltl, '1lie ,t o,'v h1:lt 


of pli ro tne-a,,il. 
Il e c ure tit Ii! 

ied by tltesii i 'hl'll 
pr(vide( Aithtioli obliial 
pov totv r,rol, 
tected. lBut i i, ui d itholl 
tiorr tll '-I stupontit ,till '-hbeti 

When multivariate analysis isemployed,
the nutrition education component of the
scheme shows no significant impact on house
hold food expenditures arnt( acquisition, but
foodt consumption and the nutritional status
of preschoolers are strongly affected, indi
cating that lh,nutrition messages increased 
tl( fOCuIS on children. 

:0iration f1tire, effects of the scheme 
onlit,lnutritional status of preschoolers is
bs,'d oil five indicators: \veigtt; Weight as 
a percc'it of staldard weight ;or-age; tile
 
z scon- I nrlthoid of si;ndarldizill distri

of w(eigllt-hraflf tihe t scOl( ()t
rt for heightl: an1d liigtt I,s I pelrcent

ofI tndard height tor-ae. hi(-net ritional 
fi,>pr;i:t"ti waclsclpr:hor 1ost alfcctd 

lv houi ldlil oftllcs rid caloric coil
,itdi:Vmdll vi l la lfltltellCed by the Sut

h(. idcln i,hfldicdle, thi'l!the ;uhb,idy
 

a-: ,itu. -(f-clr, fhrsltiiii old" td
ilit-,chic eli-rn It li h C iell, ltttlrlsiillfltrtlili tduItCtiijii lId ;it l 
effect in hsourl 

t1 iv ris, it teas-s illlhit-h holdcalohrie acqui iliolld viit-,r it v,, < li i lot-s Awa, if I h' I N8 L il if' * l t'tr 

Increcasted purtlia p i .Vel, wt-r 'ih pii> t 
ild ill'lh:,idy itsell 11i cf . 

Ilit,irncolie "lt<,icil ,,,of tlotl l id x 
ptnfdilur-s ;tnd to!al ca~loti ae(fn"ttioniit liuta e tIlata Pi p('t1t-n-l illt,,i'cs it ihi ,h-hold
itcotles could itstilt ill 

i 
17 pel,- tit incrisi-

in food eXpert irnr- t nd a, )tclt ill 

iriv~ra h ,riti-nlyxs 'uinfito i,ld tlt l11t4lt'-ini fis thf;,. ,lin,,I,l1tC illiti it0i Ow l hft rplict st11h'dit ",kill tliiv tlt-tel fttilt'h m ,' l om c(,' .11I cost (I the''i, lilt-
11 11i( f'l~<iihsidJy itsetq.AdinillisI~
 
drt-sa d acq isititl ,. gtilg1, iti ,tlll. !v-costs ,ttiiti cdtt ahoul t percenrt arid"' 

Creas in calhika- ltcli!i'li t c iil 

)(eso of iricolrt ioto 
 ftcs othr thal" thiwsubsidies is estinate-d to expllaid daily cal 

orie acquisition by ihout f15ca 
 in )e1r
ALl .IHowever, inadditional pkso of pur

chasing power of food subsid(ies is estirnathd 

to resut in ari
increase of about 2.30 calories. 
These findings indicate thrit constmers are 
more likely to ilrc ,,setheir food corstill p-tion if foods are subsi(tized than if incorles 
are raised diiectly. 

pea dA!
ay, which 
iilnl
it v, idii t. -,eplt-nt'ofhit llt'' taboo con 

pnrllhInliitilliptioll; illt;lolo
i c isillptiort by pret ii-hrlh-ct lut-- ofc(, , 8 calori s prchif.ipt- day
fi1 -inca !(I 1) Ctt (t o- utt eorsiu;t1:nptioril: ain 
, 
 iiI. lll h of pit-si htool't-ols of O.12 ).1i 

Inlirltt il It, ayllittill h retailers to astsIr 
'-rlit,ticictit disttilm itonifsibisidized food wvas 
t ohuil 7 pnteleti. the' fi,tal cost of each 
S .00 1rarlilufet- ti participating housefiolds was S I - 11) itt I;..dollars. Hlowever, 
1iotIly trfritsfe' to liotw olds wilh ral
IlOiishtc,(d pretch oltrs are ot.istidet-ed a 
h;lti,ilertic Cost ilncr-'wae s tit S3.0I. iilil, 


Illt hu-Iar , 1tllllI cost (if 1 tit i(crict-ase itIcalorie crsumtptior if 100( calories per
A I per dflay ttliion all househ{olds is esri 
flilhitihe S().75 pei A1li1.to TheiaiaOti 
it,, i',is to I 3.oo if Only hItotd received 
b)yloitsholds, with inalntiuirished pro..
schiooles is cotnisiihre(l. 

The allrial cost of i:liininating calorie
detficie cies in the study popilhition is esti
imated ti be 25 per Al] . Adding I kilo
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gram to the weight of each preschooler 
would cost $24 per year. If only weight 
gains among the malnourished are counted 
as benefits, the cost would increase to $56. 

In comparison with other food and nu-
trition programs, the scheme's cost-effec 
tiveness is favorable. Costs were low be-
cause, first, geographical targeting based on 
growth monitoring costs less than targetiog 
based ej household income levels; second, 
the use of existing privare-sctor retail out 
lets for the ciist: hution of subsidi/ed foods 
costs ILkss than a separat distributimi net-
work; and thirc the use and expansion of 
existing local bureaucratic structures cost 
less than the creation of anew and indepen 
dent structure. 

If tl., sole goal of such a scheme is to 
expand food consumption by households with 
malnourished preschoolers and to inprove 
the nutritional status of these preschoolers, 
its cost-effectiveness could be significbnt im
proved by additional targeting based on 
growth monitoring. However, the calorie 
adequacy rates of school-age children were 
almost as low, which casts doubt on the wis
dom of targeting to one group of children 
alone. 

Finally, the study finds a strong relation
ship between malnutrition and poverty. 
( tonips such as landless farm workers and 
tenant farmers are most likely to be mal
nourished because ol their limited purchasing 
power. 

11 



2 
THE PILOT FOOD PRICE SUBSIDY SCHEME
 
Introduction 

In 1980 the lhilippine Ministry of Agri-
culture together with the National Nutrition 
Council and the National Economic Devel-
opment Authority formulated the PhilippineC
Food and Nutrition Plan (FNP) to provide
the framework for action and research in 
nutrition, food consumption, and food pro-
duction for the I Q80s.The main objectives
of the Plan were to increase and diversify
the production of food and otheragricultural 
commodities; to improve the quality of the 
diet of all Filipinos; and to assure a basic 
ninimum diet for the undcrnourished. 
These objectives were to be achieved 
thro'tglh the following broad strategies: 
stinlulatirig the grovttI oftihe food economy; 
increasing export earnings and producirig
iniport substitutes; maintaining corisumier 
pires at reasonable levels; arnd undertaking
immediate progranis to prevent malnutri 

ion and to correct the most serious notri 


tional deficiencies, particularly caloric dei 

ciency. 


A food price discount or subsidy progran

was one of the immediate and ',hort-term 
Programs idenrtifiedi under the FNPl to reduce
calorie deficienci.,s aiong low-income 
households. I llic ,cheme was conceived as 
a stop-gap measurP ainied at bringing about 
immediate improvements inthe energy in-
takes of malnourished individuals. Although 
viewed as a tetlporary nleastle, its phase-
out was inextricably linked to tie success 
of other elements ot the FNP that seek 
longer-term solution,), such increasinas 

productivity and itiConIWs ti the beiehic-iar 
ies, which would reduce the need for food 
subsidies. 

The foo( subsidy scheme evolved out of 
the recognition th;ldLldt "l1titritiol! cainor 

be solved effectively without expanding the 
ability of the poor to acquire food. Although
the food production progran of the govern
ment, particularly for rice, was a success, 
there were clear indications that these 
ach ievenents, though important, were not 
sufficient to bring food consumption and 
nutritional status of the majority of the poor 
up to an acceptable level. 

Past programs in nutrition have pointed
toward direct intervention, such as supple
mentary feeding, health protection, nutri
tional rehabilitation, nutrition education, 
and family planning. Less attention has been 
focued on programs to imr(,ve the acces
sibility of food, particularly to the more de. 
prived groups. Since 1081, a marketing 
scheme called KA)IWA has been promoted 
to lower tie costs of food] in the main urban 
areas. The level of coverage, however, is 
low, and the scheme has reached only a 
small portion of tice dtisadvantaged groups.
Although the KADIWA program focuses on 
tood], it has rio expressed nutritional objec
t ive. 

lu assess the feasibility of FNP's pro
posed food subsidy program and to help as
sure tiat its design would be cost effective, 
a one year pilot schenie was implemented
during 1983-84 in three provinces of tie 
Philippines. The pilot program specifiwas 
cally designed to permit its evaluation from 
viewpoints (,finconies, nutrition, and tech
nical and administrative feasibility. In addition 
to periodic su rvevs Of selected houseiholds 
in tie areas where the pilot scheme was 
implemented, data for the economic arnd 
nutritional assessments were obtained from 
ext-,nsive monitoring of all parts of the 
,ch rI'. This report preseri ts findings from 
in.sutrveys ard Monitoring. 

iPhilpinnl, Miilry of Agricullure, Natlionial Nlillitiol(Council, rild NiilimlilFicuoo iic and Devteloipmeml
 
Authority, M' Philippine o,',,iimNtutrto I'l,n lr the 80s Manila: Miniiry ifAgriculture, 1)80). 
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Description of the Pilot the discounted purchase of rice and edible 
Scheme oil. The coded, nontransferable card, which

showed the monthly quota of the household 
The principal element of the pilot sub- based on household size, provided spac2 to 

sidy schene was a reduction in the price record the purchases and signature of Lhe 
of rice and edible oil offered for sale in store owner. For each sales transaction, the 
selected areas identified as having high rates participating households were required to 
of malnutrition.) Nutrition education forned sign a sales logbook and the retailer was 
another element. Figure 1 is a simplified required to sign in a space provided on the 
flowchart of th, operation of the pilot food ration card. The distribution and certifica
subsidy scheme. Each household in the proj[ tion ol tie ration cards were handled by the 
ect area was issued a ration (discount card, Ministry of Agriculture through its local 
which guaranteed a nlonlthly quota .-f rice officers--the home management technicians 
and cooking oil at . subsidi-:ed price. Par- (HMTs) Cards were valid for a period of 
ticipating families could use the ration card montli, and they were issued at theone 
only in the accredited stores and only for beginning of each month. 

Figure I-Pilot food discount proect delivery system 

_" [Food Discount 

project Staff 

16' l' t:Ursc.lilen' t of tl [ ...) uran ~tlt' 
rt' Vauettit Special 5,aylgt i)epositVihik 

B,.'4 

I ,,J ..1 


I argi t- nicidnet 

Note: NFA k fit, Natiuni ind Atltitiot n tI Niolti Nutiriiitin Coutincil, anid MA is the Ministry
of Agrictilinie. 

These areas are described ill t iti jc 1i1(-i citihr. 
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The retail distribution outlets chosen for 
the pilot schene were the neighborhood 
variety stores (called sari-saristores) usually 
located within each village. The advantage 
of using local neighborhood stores in the 
scheme was their accessibility to tile target 
beneficiaries. Locating the outlets in the 
neighborhood is compatibl,, with the food-
buying practices of the root, who often buy
food on a day-to-day basis and in small 
amounts. A study of such practices indicates 
that, among the very poor, small but fre-
quent purchases are resorted to deliberately 
to ensure that food will not be consumed 
at once-a survival technique that allows 
families to stretch their budgets. 

Sari-saristoresare typically small, family-
run enterprises that carry food, beverages, 
household items, tobacco and cigarettes, 
and other items that are normally sold in 
public markets. They perform aunique func-
tion in the life of the poor because they 
serve immediate ne-ods of households. With-
out such oL lets, households would have te 
buy from the nearest market town, which 
in many cases is far from the village. 

Sari-sari stores norr-ally operate with 
small revolving capital; not all are able to 
carry large quantities of rice. Uinder Philip-
pine law, a license from the National Food 
Authority is necessary for any enterprise to 
sell grains. Under the pilot scheme, the !ocal 
uifice of the Ministry of Agriculture followed 
a set procedure to select the sari-sari stores 
that would be accredited under the scheme. 
Among the critera for selection were acces-
sibility to participating households, size of 
revolving capital, license to retail grains, and 
acceptability of the retailer to local commu-
nity leadership. 

The ultimate distribution mechanism 
under the pilot scheme was left entirely to 
the private sector. Hence, the sari-saristore 
owner was responsible for the procurement 
of food commodities, ?s well as handling 
and final sales to the participating house-
holds. Tihe function of the store owner was 
to serve all card-carrying participants within 

his designated area of jurisdiction. The gov
ernment's role was to monitor the retail 
prices of subsidized food in the stores, audit 
their accounts for proper redemption of the 
subsidies, and reimburse retailers for the 
difference between the market price of the 
subsidized food commodity and the desig
nited subsidized program price. The gov
eminent dep)ended on the services of the 
HIIMTs from the local extension office of the 
Ministry of Agriculture to carry out these 
tasks. 

The sari-sari store owners procured sub
sidized i ice and edible oils mostly front coin
mercial sources, but in some instances ihey 
were procured from the government-owned 
National Food Authority. In general, store 
owners preferred to buy from the cemmer. 
cial sources where they were normally 
given credit. 

The retailers were reimbursed for the 
subsidy only after the sales 'ran ;actions 
were made. In return, the schemc provided 
an incentive to the retailers of 7 percent of 
the gross sales of the subsidized com
modities. Subsidy accounting, which was 
done by the extension officer, was coin
puted from the discount cards. These cards 
were redeemed every month along with the 
retailers' sales books. The program used 
local banks to reimburse the participating
retailers. A special savings deposit account, 
which was opened in each area, was jointly 
held by the program office and the retailer. 
An accounting form called a discount reim
bursement voucher was required for the 
twice-a-month withdrawal from the bank 
subsidy account. These vouchers helped the 
program office keep track of tle accounts. 

Selection of Food Commodities 
for the Scheme 

The 1982 Second Nationwide Nutrition 
Survey carried out by the Food and Nutrition 
Research Institute (FNRI) indicated that the 
most important nutritional problem in the 
country was inadequate calorie intake. The 

3Simeon G.Silverio, Tie Neighborhood San-San' Store, Institute of Philippine Culture Poverty Series 2 (Ouezon
City, Philippines: Ateneo de Manila University, I975). 
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average Filipino consumed 200-250 calo-
ries 4 below the recommended dietary allow-
ances, and the problem was more severe 
among low-income groups.' 

In the light of these findings, two calorie-
rich foods, rice and edible oil, were selected 
for the program. These foods contribute 
nearly two-thirds ofthe calorie consumption 
of an average Filipino. Rice was selected for 
the scheme because it is universally avail 
able and the preferred staple food in the 
country, composing 50 percent of the calorie 
consumption of the average Filipino. 

Apart from these nutritional considera 
tions, the use of rice was justified on ( co 
nomic grounds, rice having high income and 
Price elasticities for ow-incOni house 
holds." In addition, the marketin, svstem 
for rice in the Philippines is efficient and 
reaches even the most widely dispersed 
populations, 

Edible oil fron coconuts, 1ni': + oller 
hand, is nutritionally irportant becat, of 
its caloric density. [Iris is particularly criical 
in the case of infants and small children, 
whose digestive systems may be unable io 
absorb the necessary nlergy froto diets that 
are based on a high-bulk food such as rice. 
FNRI considered the averape annual con 
sumption of 2.0 kilograms il vepeta)le oil 
per capita inadequat'. 

The Size of the Subsidies 
The amount of rice that target house 

holds could obtaintinder the pilot scheme 
was smaller than the amount consumed by 
nost but not allhouseholds prior to the 
scheme: that is, it was infran-,arginal for 
most households. Under the scheme, each 
household member irrespective of le was 
entitled to 5 kilograms of subsidized rice 
per month. The average rice consumption 
of the targeted households before the start 
of the project was about 10 kilograms per 
capita per month. 

Allcalories r,errdto in t his report are kilocalories. 

The amount of edible oil, 400 grams per 
month, that each household member could 
obtain at the discounted price was higher 
than tile average consumed prior to im
plementation of the scheme. The higher dis
counted quantity of edible oil reflected a 
gos ernment policy to expand its domestic 
consumption. The National Nutrition Coun
cilsaw increasing consumption of edible oil 
in the diet of Filipinos as a strategy to narrow 
the calorie gaD. FNRI concluded that the 
current share of oils and fats in the diet was 
too low, while the potential for its use was 
considerable )ecause the ilhilippines is 
among the world's leading exporters of 
coconu oil. 

The initial price subsidy was 32 percent 
lotrice and 50 percent for cooking oil. 
These discounts were initially projected to 
transfer approximately 200-250 calories pe, 
person per day----a level that was computed 
directly froi the food consuiption elas
ticities available at the start of the pilot ex
peiirenlt. The initial plat, was to maintain 
these percertage discount rates lhrouglmtuo 
the study p-riod. In the latter half of the 
experiment, the last quartv r of 1983, do
roestic consumer rice and oil prices in
creased abnormally---the rice pricc_, rose 
troro 2.1) pesos !Pl per kilogram to P4.25 
per kilogram, while the price of cooking oil 
doubled. Thus it was necessary to reduce 
the percentage of the retail price to be dis
cotieri in order to keep the cost of the 
schetine within its original budget. Further 
price it-creases were followed bya reduction 
in the percentage of tie discount. 1tie price 
discounts are given in Table I. 

Nutrition Education 
The nutrition education component of 

tle scheme was included as a complemen
tary intervention to the price subsidy. The 
form of nutrition education adopted closely 
followed that used Under the Philippine Nu-

Philippines, Food and Notrition Research Irostrute, National !.ci(en(i and lechnology Authority, .Secood Nation.
 
wide Nutrition Seume, I'htlippines 1982 (Manila- NSIA, 1081).
 
" lowarth Bouis, "Rice Policy in the Philippines" P t. dissertation, antloid IIniversity, 11 21.
 
7Ibid.
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Table I-Price discounts on rice and cooking oil and their share of the retail 
price, 1983/84 

Price Discount as a Percent 
of Retail Price 

CookingPeriod Rice Oil 

July -August 1Q83 32 50September 1983 - April 984 29 45May -June 1Q84 21 23July 1984 19 22 

Price Discount 

Cooking
Rice Oil 

(pesos/person/nonth) 

4.95 2.25 
4.90 2.25 
5.10 2.60 
5.15 2.60 

Source: Based on data collected by the International Food Policy Research Institute, Philippines National NutritionCouncil, and the Philippines Ministry of Agriculture, "Pilot Food Subsidy Survey, 1983/84," Philippines.Note: The exchange rate in 1083/84 was U).S. $I1.00 to P1I. 

trition Program, which had been in exis-
tence for 10 years at the time of the study.
The method consisted of face-to-face exlen-
sion educati)n supplemented by handout
materials for information dissemination, 

The nutrition education in this scheme 
was aimed at changing behavior relating to
food consumption, first, to encourage opti-
mal use of the additional oil from thescheme; second, to ensure that food con-
sumption and nutritional benefits would be 
realized from the rice and cooking oil sub-
sidy; and third, to improve child feeding
practices. The first two items were specific
to the project scheme, while the third is 
standard in all of the nutrition education 
messages in the Philippine Nutrition Pro-
gram. In this respect, the scheme's nutrition 
education messages and desiredthe be-
havioral changes differed from regular nutri-
tion education in that nutrition education 
was used as a complement to, !dther than 
as a substitute for, the subsidies, 

Mothers, the primary audience of the
nutrition education scheme, regularly at
tended mothers' classes. Outreach was 
high: only 15 percent of mothers in the
study villages did not regularly participate. 
In households where cases of second- and 
third-degree malnutrition were identified,
extension workers made monthly home 
visits. 

[he field workers used as educators in
the chemne consisted of the HMTs of the 
Ministry of Agriculture supported by local
paraprofessional volunteers, known as 
barangay nutrition scholars (BNS). All field
wotkers had prior experience in nutrition 
education methods. Retraining of these 
workers for the pilot scheme emphasized
the nutrition education messages. The cen
tral staff of the project monitored the 
scheme to attain uniformity in methods and 
messages across all of the treatment villages,
to ensure that classes would be consistent,
and to maximize attendance by mothers. 
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3 
THE STUDY AREAS 

Criteria for Site Selection 
The pilot areas were selected from eco-

nomically depressed provinces. Although no 
attempt was made to select a sample of areas 
representative of the country as a whole, 
the three provinces chosen were drawn 
from each of the three main geographical 
groupings: Lizort, Visayas, and Mindanao. 
The three provinces were Abra, located in 
the northern Philippines; Antique in the 
central part; and Cotabato in the south (see 
Figure 2). Four villages were selected from 
each of the three provinces. The rice and 
oil subsidies were implemented in two vil-
lages, and the other two were used as control 
(comparison) areas. In each of the provinces, 
nutrition education was introduced in one 
of the two subsidy villages and in one of 
the two control villages. In one of the prov-
inces (Antique), two additional villages 
were selected to test the impact of a scheme 
using edible oil as the only subsidized coin-
modity, with and without edi!cation. The 
number of the study villages was, therefore, 
14. This sample size was largely dictated by 
research costs and the abilit' to maintain 
an acceptable level of contro, over experi-
mental conditions, and it represents an in-
complete experimental design in that not 
all combinations of treatment and controls 
were included. In selecting the villages, rep-
resentation of the dominant socioeconomic 
and ecological nvironments in the country 
was considered, as well as the nutritional 
situation of the village's children, based on 
the anthropometric reports of the National 
Nutrition Councii. The treatment and con-
parison villages within each province were 
chosen for maximum comparability in eco-
nomic base, topography, demography, eth-
nic origin, infrastructure services, apd other 
socioeconomic characteristics. 

It should be notcd that because an aim 
of the pilot scheme was also to test its ad-

ministrative feasibility, the pilot areas were 
chosen to include a variety of infrastructural 
and extension service conditions. Hence, 
areas with both adequate and inadequate 
extension services and distribution outlets 
were represented. 

As can be seen from the summary of 
characteristics of the pilot areas in Table 2, 
the various types of socioeconomic and 
ecological environments covered include 
upland, lowland, and coastal areas, and 
areas whose economic base varies, such as 
maize, rice, and coconut farming, fishing, 
handicrafts, and other indigenous indus
tries. 

Characteristics of Study Areas 

The first group of study villages is located 
in the province of Abra in northern Luzon, 
situated approximately 450 kilometers north 
of Manila. The area is primarily in the up
lands, generally mountainous with small 
patches of flatlands. The dominant source 
of livelihood is tobacco, maize, and vege
table farming, which accounted for 44 per
cent of total employment at the time of the 
study. Nearly half of all farmers owned land, 
but the average farm size of 2 hectares was 
less than half the national average. Because 
of the generally poor soil and hilly terrain, 
farm productivity was considerably lower 
than the national average. Some 15 percent 
of the population were engaged in livestock 
production, with freshwater (river) fishing 
as a secondary source of livelihood. Atout 
2 1 percent of the household breadwinners 
were employed outside the province (7 per
cent overseas as contract workers or as 
seamen), mainly because of the limited eco
nomic opportunities in their home villages. 
The nonfarm labor force in Abra was ab
sorbed by small home industries, by the in
formal and service sectors as wage earners 
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Figure 2-Map of the Philippines indicating study areas 

0 
0 

Abra 

(30 percent), or as professional and salaried 
workers in government and private sectors 
(10 percent). 

The low household income per capita
in Abra reflects the poor economic condi, 
tions in the study villages. Nearly three-
fourths of household expenditures went to 
food, compared to 57 percent for the rest 

of the lhilippines. The average family size 
in Abra was 0.30 people, and the average 
years of schooling were 7.06 years for 
fathers and 7.04 for mothers (Table 31. A 
third of all childr were below 7 years of 
age, indicating a yo'mng population and a 
h!gh dependency ratio. One of every five 
preschool children was either moderately 
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Table 2-Study areas of the Philippine pilot food price subsidy scheme 

Study Provinces and Villages 

I'rovince nf Abra 
TangaJan fSan (luintin I 

Rice 

andO,
Subsidy 

x 

Study Treatment 

Oil No 
Subsidy Subsidy 

Nutrition 
Education 

1983 

Popula
tion 

(78 

V. Mercdes Pobl (San (Ouintini 

Ouillat Baac langidenl 

x 

x 

x 

x 

1.21 

621 

NalnasPoblacion fLangideni x 718 

Province of Antique 
FInda IHanitic, x. 12'tr 

Guintas IHamtici x x 1,251 

Butuan (Anini-vi x x 880 

Bayo (Anini yl x 17 

Magcalon SanJose) x x 507 

Locational Characteristics economic Base 

I prr,,I I ,
I , . 

bacco' and
production; 

w,,, '2'' 

1 'i 'l r t i.i "a ' tacco 
g 

81"!,,,:, tt.r,, f-, rlIi:. rc-. obdcco, 
,.,', ' .tv , .,- - , farm ing 

. ,-'hn,)n riser 
. 

,'i male. nICe 

o r lr ,uICd Yust, cani,fishing, 
cpo . sr,~im t',i- ~ ,, . ic!cInut, farming.

'professiona Is,/ 
s..rsice 'orkers 

- i] 
capital; accssible L ram v, ble farming 
road 
65 kilometers from pr vinciai h1 in, services, 
capital m"-r inal farmingof 

8 ki fn er , tram ':In n I shin. rice, coconut, 

rice 

70 kilorneiers from provincial 	 Fishin. services 
capital 	 abroac, native indus 

!ri( s 

3 kilometers from iovn center 	 Ishinz' rice. maize, 
and veetable farm 
in,, wages/profes 
sionals/service 
workers 

Ecology 

Upland and moun
tainous 

Upland and moun

tainous 

Upland and moun
minous 

Upland andnoun
tainous 

Coastal area 

Coastal area 

Coastal area 

Coastal area 

Coastalarea 

(continued) 



t'j Table 2-Continued 

Study Treatment 

Study Provinces and Villages 
Rice 

and OilSubsidy OilSubsidy NoSubsidy NutritionEducation 
1983 

Population LocationalCharacte.istics EconomicBase Ecology 

San Fernando ISan Josei x 687 5 kilometers from town center Rice farming, Coastal area 

professionals/ service 
Province of South Cotabato

Bolomala I lTupii x x 1.002 80 kilometers from main city 

workers 

Maize, rice farming, River basin, flat 

Bo!hlinla I ITupil x 
cottage industries 

852 85 kilometers from main city Maize farming, cottage River basin, flat 
Coionguio (.5r-llahl industriesX 1,818 30 kilometers from previncial Maize farming Riverbasin 
Tubi-Aliah (Surallah) capital 

x x 1,740 35 kilometers from provincial Maize farming Riverbasin 
capi:al 

Source: Based on data collected by t!-International Food Policy Research Institute, Philippines National Nutrition Council, and the Pltilippmes Mi:stry ofAgriculture. "Pilot Food Subsidy Survey. I083/84," Philippines.Note: The places in parentheses are municipalities. 



Table 3-Characteristics of sample households compared with the rest of 
the Philippines 

Average
South for the

Characteristic Abra Antique Cotabato Philippines 

Population of study areas, 1083 3,628 5,682 5,478 ... 

Number of households in sample survey' 240 360 240 ... 

Household characteristics
 
lousehold size 6.30 
 6.52 6.41 6.14" 
Adult equivalent units (AF1I1) 4.96 5.005.07 4.80" 
Years of schooling, father 7.06 7.06 6.25 n.a. 
Years of schooling, mother 7.04 7.53 6.74 n.a. 
Per capita incotne IP/year) 1,680 1,768 1,505 n.a. 
Percent of income spent on food 71.13 60.37 71.60 50.20' 
Percent of expenditures spent on food 73.00 60.50 71.00 57.00' 
Calorie acot*uisition in AF Us 1,818 1,,15 1,736
 
Calorie intlak,, in ANtls 1,755 
 1,720 1,613 1,808'

Calorie deficit in All Is 327 383 410 224'
 

Occupation of o1ain incotue earner (percent)
 
Farmers with land 23.64 6.80 
 27.30 14.20" 
Tenant farmuers 12.68 1.90 17.0 n.a. 
landless farm laborers 7.38 3.47 21.41 10.70" 
Wageearners 30.06 20.89
29.45 29.30"
 
Fishernien 4.43 14.62 4.87 8.60,
 
Professionals/salaried 10.22 24.52 1.00 17.00" 
1tiployed ovrseas 7.14 11.07 5.76 1.10", 
Others 3.81 7.74 1.7Q 10.101, 

Characteristics of preschool children"
 
Percent ofall childretn belciw 6 years 33.30 27.36 32.58 26.00"
 
, leiai standard for age 82.71 83.09 84.0'
weight aspercent of 82.84 

I ercent of children second and third
 

degree ialiurished 20.72 23.19
20.46 17.2"
 
M"lean I./scoresfur w'.'eight forage -1.60 --1.72 -1.68 n.a. 

Sources: Dita forthe three Privinces were .. illected by the Internatotal Ford Policy Research Institute, Philippines 
Natiortil Nutrition Council, and the Philippines Ministry ofAgriculture, "Pilor Fond Subsidy Survey, 
I083,'8.I," 'hilippines. Averages are taken IromtIte sources indicated below. 

Notes: lIhei scorc',Na method ijld in stantlardizing the distribtutiot of actual weight ofthe child relative to 
the standard wright loti child of that sex ainl Ilie standards devised by [he 1i.S.age. National Center 
for 11ialtlu Statistics INCIISl wrt' neans not available.used in tlie, study. 1t.a. 


This is the ttnuber ofhuousehold,, rartdo'alt,,
selected to he surveyed at the start of tileexperitent, IQ3.
 
Philippines, Nati'anl I:c'ot ic ind livitdonitentt Authority, Philippine Statistical
YearbrooA (Manila, NFDA, 

108,1). 
Philippines, Food and Nutriion ,arch t-orl Consuiptio Srn'y, 10Q85.r lot tiutc, Nuarinwid 

S:ricly spuakini,,,these resultstakun [rit l'hilippinFrod Institute IFNRI),
.. and Nutrition Research are not 

conparable toth'data foir tht provie, included intho survey because NR uses Phil ippine child growthIlivret 
standards, whereas liestudy tuses internaion ,l (NCIISI -trdtards. 
" T'se dhata survev round.are ftorthe fir',i 


or severely underweight-a higher figure and the sea to the west. The area is one of 
than in most parts of the country. the least arable in the country. 

The second group of pilot villages is lo- Because of the limited land resources,
cated in Antique, a province on the island most of the area's population is engaged in 
of Panay in the central part of the Philip- nonfarm employment. At the time of the 
pines. The villages are situated along a nar- survey, about 30 percent were wage work
row coast bounded by mountains to the east ers in local industries and crafts, 24 percent 
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were salaried and professional workers, and ayas. About 15 percent are natives (tribal
15 percent were fishermen. Only 12 per- minorities) who have been assimilated into 
cent of the heads of households in the study the Christian population of iininigrant;. Per 
areas il Antique were engaged in farming, capita incormes ill Sout h Cotabato were tilemainly in marginal maize, rice, and coconuil lowest amlollg the pilot areas. The share ofproduction. lotal incon-e spent onl lood -- 72 t;tCelt --

Per capita incomes in Antique were was high compared to the national average.
higher than in the two othr pie: areas, Pe capitila calorie deficli.; exceeded 400 petbut still below the national average. Ihe 0O day, and ti' native Minority groupIs were 
percent proportion of inicome spent on food it nost alftcted by calorie iniadequacy.
wils ltIea.ler the n1aliolial lleanl than tha1t if Malntllition alilong preschool childreni, es
the two other' teas.Iloweve, the incitl(tc(' tiiihd it 23 ;pcmi, was ioderately high.
of second. lld third deg!irt miialnatllJtiion, ,t I 'vcls (11 du Itinnl aliailileltl were also
26 pet'Cellt, %'a-, highest Ir1(tm, [fic l h vr in 'omh thain il Abra or 
pilot atllas and parliculatliv et i tllnlm (p0' I Ilhh' 1. 
small fishermelun. 

[he ( ihiI0I l r p.t 'I'illa " i
calted in till, provilc o Sooth (otifit, Population Covevage of the 
the islid of lhlitdainao. I Pilot Scheme(itdin itll 
rivet' bIsill, tit' a1r'i ,is itt' Ihe l lion 
tnlaize ptlr ducing l-vinCo 's itl llie CUi(ti Ili,' totallpi, tikiiii I lit stoldy villages
In lQ83, t\v i thil , i1 its po[tlo 1lli itl W( was I.1.788 it th t idl t' (,xlI rillelltengl'a/gitll tartilillp,, Itstly Vit , ii/i ;iv ,liv (nt411 ti lU8 i. i l . s i t' ,,07
tisf'di ad, fee~~lh d. o,.ilh (Olb,I:i) 1,1(i .I hI ,t ,, hm Hd"I~ I I iwol)10, I(,(k,;vtd ilh .t illuhhl l1 lmit' [,itlt': tS 0 11ales ha111ll 11;- ,itl~ i ',Il\','vilil 1 11it r'' \(- k ;Isl!(jl, conlltrl'l 

t's OW it(:l l , tild 21 [W ' titll '.vtI litil tiplp. , tl ,!I 1.1 1l() t sthold, vilhi ,370
leSs falintllhiri'l \hci 20 pitet llof ilt, IH- 0 id !", ()I lhit mt ll ird ot tilt' total 
hea is of lti si-lolls 'l' ', .,' (' ll Ii ptsi, i rlo f toe villaes, were' ratIfid haly Se
s'ICoitday an'.l servitc tilidutit l's. h'c' f hu it(Ipilot stlu y. A t'da11l '188 honl;( -

It the pilot at(0 it South() ttIjiii Illt tiolds owt if it' 1( O hou tholds. dropped
population is :t(IIpu(st'd ul, i s Lod (llt ill t,, secolld round (0 iterviews and 
t'lte'liti tlllirtlits ftritn Il;lit and Vis hose \'t' t'xcluded flo ll Ille study. 
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4 
ASSESSMENT OF IMPLEMENTATION
 

The pur)os:e_ of this dapter is to assess 
the effectiveness of the design of li( scheme 
based on experience and monilting. For a 
continluous period 0if 12 months, the pilot 
subsidy scheme was oIbWrwd tnder actral 
operating, co;tditiotts. This involved it. 
monitorim, of key participarlts Of tl plo 
gram: the heneliciari.s, otaih>, wholesa! 
ers, partliciptjin " l)2rk, ( t erIuiClMl offjcLer<, 
and local p l i fliin i It".1,<Irl lI e( fasi 
bility of I1i' otgrii ii- trilt iii m 
cards, it ii rtrll rt'llllVmcih '. ,111d trlkl, 
ioghooks -- wert, rested toh l cal i,,it 
littis. A full-n lt i ,'l,'tIl(IV (rl1l1 u. 
tral office ot thil,Natim.i [Huniitli Ium.ll\,h. 
M inistry if '\gr ictului , "ni IlI,, Ilrt'iril 
tional -oid uulicy ke .ls li ltiii i t i l 
vist.d tIre lltti h); itiit ,- !1m! d-,hc ti i 
o )erm ii . lii ,ii iiion, ! i,,l t-ii iiwr )Ili, 

'lS w\ re ItPi1)ltri i Hip 1'ii lik: 
silt tIlolit)rii . 

,rli'h.intpii, ir~:irili-tur~llirr~h-

ruet1arioln pIodhi>.ll, Illi ,,, r t fit"':-i 
itl Ithe ich. i if l l(-i1. 1!li i 
tioIsO ii.ct t r ii, t.ti lw!-
because tlhe atc criii, il iio, il- l l 
scale ritiiit , 

The Geographical Targeting 
Method 

1l i-it illlty fhlw i iIl(h, it . lI iti 
thatlItaret rlif+iit is h t ra(i i areai 
is dtcrnlin.l limy reiic ..- i i art adnill 
i tiiI otv!i , i- i'tlt IIr I' Ih't, hint tw, n 
Iwt't -iet cetlihcitiuii mti ch la si l 'Iieiimiat" Il 
are simple. [lot1 schl iihhliii',!11 rilri crni, 
i v tlificmirli if1rt,-iJ iIc , iitll rlh villhiti' 

cens-us) 't,'Te oV b(itlse' firllilie., Were' I : 
ally kinoi)x. ii tit)' iXt(Titi W-,ermv, ' cit I 
inig thli-, ilttas. 

Br atiset ltin' sirfutJid rat iit ,.' jit 
O IIhOWI1lurrselil i/i', fa1ililies, lied a )btii 
the siz/c if thtir hiu.isihohls itl order to draw 
larger quotas. lu setliit, fictitrg claiiis (I 
household ilne1thrship, vaec tle. '(ere nlr 

rually decided by the barangay captain, the 
local political leader. lhe barangay captain 
also decided whether families were bona 
fidc residents of the brangayor precinct, 
entitled to)participate in the program. At 
leamt 20 percent of the participating house
odds padded reports of household sizc. 
[here wert a few lligrallt households arid 
teinporary settlers who wer( not ill the cen
sirs but werc rieverrhtless included in thIe 
initial program listing. 

Although area targeting is easier to ad
riiistr thal otlher forms of screlling, sich 

al!.,I I c' ii cligilility or sex and age criteria, 
iii1l urtitic1ipated e.ffects w're, observed. 

.\ h,,,v lirs l'tlolds invited relatives fron 
Ill'ih iII)' ,illiges exclided fIolln li sll) 

i(!', iliio lilt- tal' erC( villages to shlre Ilic 
,,iilk .lits ,vitlh ticil. llii, w as ob
'W1v l - .Iv il II' %tly pol households 

ari1d (mly in ll l hts lit if i1te expe ilnienit. 
ulir ula l ir:,i:ahi' 

l Voli in 11result an 
I , ~likI-t PtI)uilation 
ni)V(IlIjI(lll, t) ear of 
diriipliata icgted s hsit,' <uch i'. this. I lowever, 

tiTrcl(I tot~i eitti l l"mike ly h'p[)portiOl~ial 
[ i/i.' of tilt suhSidy envisioneud. Il the 
ptiirr101h11stldy, thr hv(-l f sulsidizatriol col
p).11-n tIo iiCOitiis was quteI. loV; henlce the> 
inlli,t;litln wax lirilc. 

i- gcirgtrilliical at a targeting sch(ene 
Higi,ll covrage(i r foV ill the ieedy hoell
It+ll inl te irpres. d villakg bcause thc 
, ii 5 .1. ,iVa ilo]' It 'i'tytlli w ithill 
0 'i-it.. lic uia(jor Il igtt of such a 
ilitfl , hw,-.vr is lk t puit households 

v-n lie, lt ,ih the itt ir, te excluded, 
'(d1,lih, .'l itt ¢i t hid - acd well-ofl iti

e'idlv i lt r ill areal l, ei l liOll>. the 
iin 

i rVidl" 

Possible Problems 

Leakages 
'l goal rith'subsidy schemegof was to 

incrase aind silY in tie ability of the food
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deficit poor households to purchase enough
food to meet nutritional requirements. By
definition, therefore, program benefits that 
were lost in the process of implementation 
or that accrued to households that did not 
need them are considered "leakages." Alter-
natively, leakage canlbe defined as tile dif-
ference between the value of food or cash 
transfer, and the value of the net increment 
of the food intake ofthe food-deficit or needy
households.' 

Several overt forms of leakage were ob 
served in the pilot scheme. First, because 
the program (lid not discriminate against 
any household within aproject village, house-
holds without adeficit (mostly higher-income
households) in the villages were included 
in the program. ConIsequently, leakages 
were low if the majority of the households 
in the villages selected were calorie-deficit 
households. The efficiency of the area method 
of targeting is therefore a function of the 
national agency's accuracy in ide'ntifying 
poverty areas and the degree of geographical
concentration of malnutrition. The food con-
sumption survey conducted just prior to the 
enfcercement of the scheme found that 73 
percent of the households were deficient,
which shows that targeting was relatively, 
efficient. 

In two villages in the south, a few eco-
nomically well-ff households shared their 
rations with poorer neighbors, thus reduc-

ing leakages. Some better-off households al-

lowed their poor neighbors the use of their
food d i sos , lth u g h isc un t 
un c a r 

food discount cards, although discount 
cards, strictly speaking, were not transfera-
ble. These transactions, which were done 
with the knowledge of ire store owners,
involved no conpensation. 

Duiring the I2-month monitoring period 
some cases of reselling of subsidized food 
were observed, although this was not ram
pant. All reselling cases involved cooking
oil, which was a,:;,c:,ve for the very poor
families because the product commanded a 
good price in the open market. For instance,
a family of six with a monthly allocat~on of 
2.4 kilograms of cooking oil stood to gain 

about P 15 if it sold all its ration, an amount 
that was almost equal to halfa day's wages.
There was almost no resale of rice observed, 
mainl,- because rice is astaple food, and the 
ration for each family was only about half 
of what a typical household consumes. 

In two villages in the north several en
terprising households used all of their cook
ing oil ration in their small native delicacy
business, not for home consumption. In a 
number of instances some retailers preemp
ted the rations of households that did not 
consume all of their quota for the month. 
These practices were particularly difficult 
to check because the retailers could forge
sijnatures in the salesbook records, and 
monitoring by the extension officers could 
only be done once a week. 

Use of Food Discount Cards 
Some problems were encountered in 

the use of the fo'd discount ration cards in 
the retail stores. Two signatures were 
needed for every sales transaction in the 
stores: tle retail store owner had to sign
tile ration card and tire card holder had to 
sign the store salesbook. This procedure de
lyed the transaction, especially ir rue 
stores that served larger populations. Illiterate beneficiaries who could not sign the
 
salesbook created 
 another administrative 
problen. Fov this group-about 8 percent 

trou a
of the p- b ark 
of the tar ouiwa s us e d to carry out ththue trans a c arktion.

Another problem was generated by partici
pants who in 
 tile first two months of the 
experiment deliberately changed the ration 
amount stated on the discount cards by tam
pering with the figures on the cards. These 
were easily detected when compared with 
the records of the stores. 

Accountability and Controls 

The use of local banks in the handling
of subsidy reimbursements to the retail store 

The imeasurme nt ofleaka,( isexplicitly treated in Chapters c and r0. 
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owners was quite efficient and would prob-
ably be just as feasible in a larger program. 
The special savings deposit provided a con-
venient procedure for the redemption of the 
subsidies by the store owners. Because the 
size of the subsidy was predetermined from 
the potential number of beneficiaries, the 
amount transferred every month by the cen-
tral program office into the deposit accounts 
was accurate to within 94 percent of the 
actual subsidies. 

The weekly auditing of the books in the 
store presented some difficulties at the start 
of the project, but once the extension officer 
-rid the retailer became familiar with the 
procedures, the accounting tasks progressed 
without exceptional problems. Part of the 
difficulty in the auditing procedure could 
be traced to the small but frequent pur-
chases, which resulted in a large number 
of bookkeeping entries. 

Administration of Food Outlets 
The procur'ement and selling perfor-

mances of the accredited neighborhood sari-
sari stores varied by area. The differences 
in efficiercy were dependent on a number 
of factors, including th size of the popula-
tion served, frequency of purchase, a n11tlll clients. l.a,'ger stores offered credit on the 
of revolving capital and supply credit, the 
amount of credit extended to customers, 
the location of the store, and the character 
of the retailers and their community accep-
tance. 

The outlets in Antique, which served a 
larger clientele, experienced more difficulty 
than those in the other two provinces. The 
queuing and crowding in the stores, espe-
cially during the heavy buying days, some-
times resulted in bookkeeping errors in 
these larger villages. The owners of the r-e-
tail outlets indicated that, given the frequent 
purchasing habits of households, the op-
timum number that each storekeeper could 
efficiently handle was not more than 120 
households, assuming that the store 
was attended to by thte store owner and an 
assistant, who was usually an immediate 
member of the family. 

In most areas poor households made fre-
quent purchases but in small quantities. 

Many households, for example, bought 
cooking oil three times a day, and the pur
chases were as small as one-half cup (80 
grams). Store records compiled for the proj
ect indicated that 28 percent of all hoi'se
holds made daily purchases. This practice 
increased the transaction time in the stores 
per unit purchased. Most stores reported 
heavier selling late in the afternoons when 
the breadwinners arrived from work or 
when the day's fish catch was sold. 

Stores that had more than P 10,000 
(U.S. $900) of revolving capital were effec
tive in maintaining uninterrupted selling op
erations. On the other hand, smaller stores 
experienced intermittent shortages in the 
supply of the commodities. Although 
weekly credit was available from commer
cial rice wholesalers, the amount allowed 
depended on the capitalization of the store. 
Ifence, smaller stores were not assured of 
sufficient credit to meet the demand. On 
the basis of the 12 month store records, it
is estimated that in order to support a client 
base of 120 families a retail outlet should 
put up an initial revolving capital of at least 
P 10,000 in 1983 pesos. 

It was a common practice in neighbor
hood stores to give weekly credit to regular 

subsidized food, but the smaller stores did 
not becauIse of limited revolving capital. 
Families located on the fringes of the sub
sidized villages experienced difficulty in 
ebtaining subsidized food because of their 
distance from the stores. These families 
uudly made one-ime bulk purchases, but 
even so transport costs increased the total 
food acquisition cost of these beneficiaries. 
The geographical distribution of target house
holds should therefore play a crucial role in 
the choice of outlets for a program. 

In some instances neighborhood politics 
hampered the scheme's delivery mechanism. 
In Abra, for example, one retailer refused 
to sell subsidized rice to constituents not 
belonging to her political party. Another 
store owner refused to sell to people who 
had a long-standing feud with her family. 
Some cultural minority groups were not 
properly attended to in the stores in South 
Cotabato and were effectively denied their 
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subsidized rations. However, mere than half 
of the retailers were obseived to be quite
sensitive to community needs, even open
ing their stores late at night in order to serve 
their clients. Bascd on this experience, it is 
quite apparent that the choice of the retailer 
is crucial in program delivery. (One of the 
important consideratio-r.; in selectingan out 
let iscommunity acceptance of the rtailtsls. 

Subsidy Take-out Trends 
Reco's compilcd at s tltethe stI( or 

initial tllotli of tlh ix('pertltlet ildicllte 
that only 8S percetit (,dthe ration% uiidi 
available were clainnc, by ilie villayt, \ hut 
this take-m t1 late iti.ased to 0 ' 10,111 
alter tw thiret d tth. Ilotselholds 0 t 'id 
no(oet :ill tt their stih-idizecd t,d lxlit', 
were those that ad in s ii;1 0: 'i -0,
able durin lthe ub ntril, .'.'' gtv',Vtil !'ict', 
of ' t(l) !atrol thek stores to ht. ohlIt' 

to taike , a1i!t !i hw 'juice .
 

lilht it.)II'tio tili'atiotn vmaiud h%, 
cottn tdi 't,. -Iloisi all !itc r i '.','t ' 
taken b it, h ii;-tit ofit 'Mt - r nokti 

rationts, )1nh ilyhi.cins. 1In' c otir1) i 


l 'tration was ui i,!l ilt 0iit1itli,1 t 
Sttil iefort, T i hJliefsh' lht 

'aiottl %as i/tt. Ittthj lt 's c:ordiiott,
1 .
 
hotlsltlfld (,t ,
hr expetetd to constitue ill 
of thelt,.' rice Illncaioll., bu t they t y iniileJd 
tobuLiilllda, flltliCI 1is 0t sli'l y no 't' 
cooking oil thalln they tued befoe, if tesell 
ing, is diffi.uit. 

Monitorin g 

The monitoring clearly demoi!,trated
that the efliciency of scheme inplemetationt 

depended largely on adequate understand
ing by program participants of the program's
objectives, mechanics, and benefits, and on 
the retail store owners' understanding ol 
program procedures. Social preparation ac 
tivities were conducted by local extension 
officers of the Ministry of Agriculture, as
sisted by the BNS. Monitoring of both the 
retail stores and the beneficiaries was done 
by extension officers as part of their work 
oM the project areas. Prior to implementa
lion, villaf.e assel is were teld to explain 
the schefles fuclalics and objectives.
These assemnlits were undertaken with the 
ciniper'ation, of the local political councils ill 
the..., areas.projecl 

IH
here were no major dilficull ies in (M iv 
litl tiuttitiol educaltiOll al1i)aLMiSif the 

exte.lsioln workers had prior exp,:ethi ti0, in 
fihi, Il ht-fi,, pet ccinttype of inte'viti, ,1t 

of 1ll )ifitl S in he'
! )itiI lreas attended
 
littllrliil t'(l1Ci!e ll, i s ses; reg;ularly. For
 

it!)l pxa[, thei ulll(te s whii did not
 
clldj t ' nlild- to co attendatnce
bilhille 


vi tith age. labor. It i:dilie illt,how ever, to 
degree ifof aClt',s tileO'ctiet 


'illagen ic'tllse the('" "ile,\ Oiviott differ
-'1c',"ill tit ,lhililies otf Ote exteisiotn ofi
 

J11duIttlilvt 'i the nuiitioti education
 
u I''se('I s (it fllnitilljt
l, ecl i educa ion 

it lhi' iititc Itll(etiahl' Clalri ititake anid 
child [iitif o)tt lit, i(s used ill(:haple's 8 
atitd i). 

Itt suttit1i ' 'p 1ilL'a ew (etails, 
111 scheme"in,d ; illiliilly conceived 
w'is geti it llvleasiblu from ant aInilnistra
tvT StlatdnIirit. Sevt!'l i1lpirl'! t !essonsS 
wcre learned fiurri the oiilitoring on ways
to enlance its viability if the scheme were 
applied on a larger program level. 
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5 
ANALYTICAL METHODOLOGY 

The analysis of the impact of tile pilot If tile dmount of subsidized rice or oil ex
scheme on household food expenditures, ceeds the amount that would be purchased 
acquisition, and consumption, and ol food by the households without the subsidies, 
consumption and the nutritional status of tile subsidies will reduce the price house
preschoolers is based o a conceptiai frame- holds pay for the last unit (at the margin). 
work shown in a simplified version in Figure 3. This could be expected to increa :e the con-

The price discount element of the scheme s,,mption of the subsidized fo:,ds. These 
implies allincrease in the real purchasing price-induced increases would not be ex
power or income of the recipient households. pected, however, if the amount subsidized 
This increase can in turn be expected to were less than the amount the household 
increase household food expenditures, ac- would purchase without the subsidies be
quisition, and consurmption. !t may also re- cause tile price at the margin would not be 
suit in increases in food consumption by affected. The price subsidics may also affect 
the household members most likely to be food expenditures, consumption, and nutri
calorie-deficient-preschoolers-Iand thus tional status directly through changes in 
improve their nutritional status (Figure 3). household behavior. 

Figure 3-Simplified version of the conceptual model underlyi.ng the analyses 

Pilot Scheme 

Ii-;ccSubsidy Nutrition Education 

Househotd Food
 
tncomes Prices
 

0 Household food expenditures 4 

+ 
b, Household food acquisition 4 

I
b. 101 [0(foo c O onsum 4 -Hosehtold tion 

Food consumption by preschoolers 
and pregnant and lactating womenI
 

o Nutritional status of preschoolers 
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The nutrition education component of
the scheme may also affect food expendi-
tures, consumption, and nutritional status by
changing household behavior regarding food
purchases, dietary patterns, intrahousehold 
food distribution, and other aspects. The ef-
fects of each of the two components-price
subsidies and nutrition education-on each 
of the five indicators shown in Figure 3-
household food expenditures, acquisition, 
and consumption, food consumption by in
dividual preschoolers, and their nutritionalstatus-are estimated by means ofcompara-
tive static and multivariate analyses. 

Comparative Analysis 
The experimental design used in this

study is illustrated in Table 4. Data were 
collected from four rounds of surveys in [le
14 villages over a 17-month period. About 
two months after the first survey round was 
initiated, subsidized rice and oil were madeavailable to survey villages in each of the 
three provinces. In addition, subsiidized oil
alone was made available to two villages in 
one of the provinces. The two other villagcs
from each province that were included in 
the study were not given access to subsi-
dized food; they served as controls. In each
province, a nutrition education program 

was introduced 
 in one of the two villages

that received subsidies and one of the two 

that did not.
 

The seconc survey round 
was executed
 
about 2 months after the introduction of
the subsidy scheme, the third 12 months 

after the first, and the fourth and last round
was undertaken about 2 months after the

scheme was terminated, that is, 12 months 

after th? second survey. The spacing of 12 

months between surveys was done to avoid

confounding effects of seasonal variations,

The control villages were selected to be 
as similar as possible to the "treatment" 
villages-those receiving subsidies. Thus,
effects of exogenous variables that couid not
be controlled or accounted for in direct con-
parison are assumed to have the same effect 
on contol and treatment villages and can
therefore be separated from the effects of
the scheme, 

The effects of the subsidies and nutrition
education are estimated simply by compar
ing the appropriate treatment and control 
villages after adjusting for differences prior
to the introduction of the scheme (the treat
ment). Analysis of variance is used to
for significant 

test 
differences. The percent

change in eachi of the five indicators of inter
est due to -ubsidies and/or nutrition educa
tion is estin,,ted: 

Ai (T/C/T 1 /c1 "I]100, (1) 
where 

Ai percent change in the indicator 
for month i relative to the baseline value of the indicator due 
to the treatment, for example, 
the percent change in house
hold food consumption due to 
nutrition education; 

and T r average value oftheindicatorfor 
round 1 (baseline) and month 
for treatment households; and

C1 and C  average value of the indicator 
in round I (baseline) ard month 
i for control households. 

The results of the comparative static
 
a he restof t he pte st

analyses are presented in Chapter 7. 

Multivariate Analysis 

Results from comparative static analyses
 
are suspect because the effects of other fac
tors on the groups are not fully accounted
 
for. Multivariate analyses suffer considerably

less from this problem because the effects 
of many factors may be isolated from the 
effects of the pilot scheme. Therefore, in
addition to comparative static analyses, mul
tivariate analyses are used to estimate the
impact of the scheme. These analyses are 
based on the concepteal model presenteu
in Figure 4, which shows the v3riables hy
pothesized to influence the indicators and
thus included in the multivariate analyses. 
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Table 4-Experimental design of the pilot food price subsidy study 

Commodities Nutrition 	 Survey Rounds 
3c
Subsidized Education Province I 2t 4d 

Rice and cot oi! 	 Yes Abra x x x x 
Antique x x x N 
South Cotabato x x x x 

No Abra x x x x 
Antique x x x x 
South Cotabato x x x x 

No subsidy Yes Abra x x x x 
Antique x x x x
South Cotabato x X X x 

No 	 Abra x x x x 
Antique x x x x 
South Cotabato x x x x 

Oil only" 	 Yes Antique x x x x 
No Antique x x x x 

"This was the baseline survey, 2 m1onths prior to introduction of the scheme.
This survey took place 2 months afterintroduction of the srheie.
 
This survey took plac I0months after introduction of the scheme.
 
This survey took place 2 inonths after tle scheote was term inated.
 
Ihltwo villages ofone province, only oil wxs s
,ufidized at the request of the Minister of Agriculture. 

Household 	Calorie Consumption 
Functions 

Four of the 	 five indicators-household 
food expendiures and acquisition, and food 
consumption and nutritional status of pre-
schoolers-ar regressed on the variables 
shown in Figure 4 to estimate the effect of 
the price subsidies and nutrition education 
on each of the indicators and to isolate the 
effects of other variables hypothesized to 
influence these indicators. The impact of 
the price subsidies is measured partly 
through the increase in household incotnes 
and the decrease in rice and oil prices and 
partly through a direct effect hypothesized 
to come about primarily because households 
treat (he real income increase from food 
subsidies differently from other income in-
creases-that is,the marginal propensity to 

spend on food differs between subsidy in
come and other real income." 

The general estimating model used to 
estimate the impact of the scheme on house
hold food expenditures ind acquisition is 

C f(Y, S, Pp, P,, NE, Z), (2) 

where C is total food expenditure (or calorie 
)cquisitionj, Y is real household income, S 
is the subsidy term, PR and P, are thc real 
price of rice and cooking oil, respectively, 
NE is nutrition education, and Z is a set of 
other variables hypothesized to influence 
the dependent variable. Here the dependent 
variable is a composite of expenditures on 
all foods or atnaggregation of total calories 
from all of the foods acqtired by the house
hold. 

vidernc_ of siTc' 0ifferenlial of subsidy ioconle has been found for the U.S. food stantp program ([tntreatment 
Settauer and Nathan Young, -The Impact of Food Statmps on Food Expenditures: Rejection of the Traditiotal
Model," AeiricanJiioIrlalofAgricultural lconoitjcsO8IFebruary I9801: 37-43). None has been found, however,
for the Sri Loikan food stamp program iNeville Edirisinghe, 7he FoodSta op Schete i,Sri L'tka : Costs, Benefits,
and OptionsforAodification Research Report 58 [Washington, D.C.: International Food Policy Research Institute, 
198711. 
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Figure 4-Conceptual model underlying the multivariate analyses 

Pilot Scheme 

- Price Subsidy Nutrition Education 

Household Food 
Incomes Prices 

Household size I
 
Education of father 
 Htousehold food expenditures 41
 
Education of mother
 

Nutritiol c
.dtCiator 
 I 
Food assistance iousehold food acquisition --

Farm ownership
 

Garden ownership
 

Women's incoiles loiisuliold food consiImmpr~tonq
 
P'rovince Age of child
 

Sex of child
Household incomes 
Food pr i.s :ood con suiption bypreschoolers 	 Previously breastfed 

Birth order 
Mother's tine spent on 
child careNutritional stalus of preschoolers Diarrhea 

Fever 

Drinking water supply 

Household composition 

The household-level estimating model total calorie acquisition perisdefined: AEU; 

Ci/AEU = i bLn(Y/AEU) + b2Si Yi/AEU = total income per AEU of house
hold i;b3HHsize, +b4EducSi Si = subsidy term defined either as 

± b5EducH i-b.,Nutredc1 a percent of total incomes, or*-b7Nutrelv -+bFoodassti 
 as a dummy, I if householdsreceived the subsidy and 0 
* boOwnfarm, fbioGwngardi otherwise; 
* b,PwomenY i b12L2j --b] 3L3 i HHsize, = household size; 
+ b14Price, - bisPoil -f ui, (3) EducS i - educational level of the wife; 

where EducH, educational level of the hus
band; 

Ci/AEU food consumption of house- Nutredc. a dummy defined as I if thehold i defined either as total household received nutritionfood expenditure per adult education from governmentequivalent unit (AEU), or as programs, 0otherwise; 
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Nutrelv i 	 a dummy defined as I if tile 
household participated in the 
nutrition education classes un-
der the pilot subsidy scheme, 
0otherwise; 

Foodasst, 	 a dummy defined as I if the 
household participated in food 
assistance programs, 0 other-
wise; 

Ownfarm, 	 a dummy dInlO -1s I it the 
household Owned far, 0 

Owngard, 	 a dummy defined as I ilthe 
household owted a lolrden, 0 
otherwise; 

PwomenY, 	 proportion ot twotal incomes 
conriblute(i iv%\%tom ci; 

L2i :location dummy for Antique; 

L3i 	 location dunmy for 5outh 
Cotahato; 

Price 	 unit price paid for rice by the 
household; and 

Poil, 	 unit price paid foloil by 1he 
household. 

The two alternative specifications of th., 
subsidy are used to test tile robustness of 
the estimates of the scheme's impact. l.;ach 
of these implies different assumptions and 
levels of constraint imposed on the con-
sumption function. The first alternative uses 
a proportion tern (tile subsidy as a percent 
of total incomes from all sources including 
the subsidy itself). If the coefficient of this 
subsidy term is not significantly different 
from zero, the marginal propensity to con-
sume (MPCI-to acquire food--does not 
change with the changing proportion of total 
incomes coming from subsidies. A positive 
and significant coefficient would indicate 

that income 	 transfers embodied in the 
scheme have a higher MPC than other house
hold income, 	 and vice versa. 

The specification of a dummy for subsidy 
recipients is interp, Ated as a parallel shift 
in the relationship between consumption 
and income. Therefore, a positive and sig
nificant coefficient of the dummy subsidy 
variable would indicate an effect above the 
income effect. However, this subsidy vari

able predicts an impact that does not vary 
across income groups. This model is hence 
less inltuitive, although empirically predictive of the subsidy effects at the mean level 

of income. 
'1he use of on AIJU scale in tile food 

cor sutnption and income variables explicitly 
aCCOLI.tS for the differences in household 
size and cotnpo,,ition. The AfEUJ approach is 
a refille ent t tie constlnptiOnlper capita 

and income per Lapita approach, as it ex
plici ly accounts for th, differences of age 
cotoposition of households.pi For this study, 
the AE[J scale used to translate family mem
bers of different ages into equivalent person
ulits is derived from tile Philippine recoin
mended dietary allowances (RDAs) for cal

ories for each sex-age gioup.11 Thus, formu
fating incots and consumption in AEI~s 
;illnws fexibility ineconomies of scale ?nd 
size and composition of households. 

The income variable is specified in nat
ural logarithm to allow for decreasing MPC 
for food with increasing incomes. Because 
of inherent problems in correctly measuring 
incomne particularly in semisubsistence 
households, total expendi. res were used 
as income proxy throughout the regressions. 
Because, as discussed in f."hopter 8, house
hold incomes are not strictly exogenous, the 
validity of tile results is tested using wage 
rates instead of incomes. 

The impact of the other component of 
the pilot scheme, tile nutrition education 
intervention, is tested with a dummy vari
able equal to I if the household received 

'( S. J. Prais and II. S.tlouthakker, Mhe Atalysts of hanilv lWdgets (New York: Cambridge University Press, 
197 1; and Angus I)citin and .101M hlbauer,Iuil icononics and Consuner Behavior INew York: Cambridge
University Press, IQ801.
11Food and Nutrition Reseatrch Institut. and National Nutrition CoUtcil, Recommended DietaO, ttllowances for 
Filipinos Manila: NRI,19.(,). 
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the nutrition education and 0 if not. Various 
socioeconomik and locational variables are
included as explanatory variables, specifi-
cally to isolate the effects of incomes and 
subsidies from other socioeconomic, demo-
graphic, and locational factors. 

The prices of rice and cooking oil used 
as independent variables in the regressions 
are data reported from the survey. In using
the unit price for rice as an explanatory 
variable, the market price paid is used for
households where the rice subsidy is infra-
marginal; in the extramarginal households
the price used is ihe price that the house 
holds paid in the subsidy stores. Price, 
expenditure, and income variables are de
flated by price theindexes for particular 
month when the survey was carried outt,
and for the particular region where the 
samples were located. The t:e of real valuies 
in the regressions is designed to separate 
the effect of the increase in real income 
through the subsidy scheme from an increase
in expenditures through inflation. The first 
survey is used as the baseline (index 100) 
in deflating the nominal values. 2 The resuits from the regiessions are shown in the 
Appendix, Table 34, and the main findings 
are presented and discussed in Chapter 8. 

Household Consumption Functions 

for Rice, Oil, Fish, and Maize 


In order to better understand how the 
scheme influenced the consumption of the
principal food commodities, the calorie con-
sumption function is complemented with 
consumption functions for each of the fourprincipal food commodities-rice, oil, fish,
and maize. The commodity functions are 
specified using the calorie consumption 
functions above, except that the prices of 
maize and fish are added. The coefficients 
estimated by these functions are shown
the Appendix, Table 35, 

in 
and discussed in 

Chapter 8. 

Calorie Consumption Functions 
for Preschoolers 

To estimate the impact of the scheme 
on the consumption of calories by individual 
preschoolers, this model is used: 

IC b b 1nAge, ;b Sex i b CBreastf, 
bBreastf " 

bPBreasf 1 
bEducS, 

bBirthO 
bChTimei 

6bbEducH i 
b,H-lsize 

b1 Perchd6, Diarrhea iO b1 

b	b 2 Water b, 3Nutrelv 
b,.1Nutredc, b lEoodasst, f biL, 

b171,, - b 1 PwomenY, 
b 

n(Y/AEU) - Price ib2 
bPoil, ),-Fever1 f U (4) 

....o 
where 

IC 	 daily calorie consumption by 
preschooler j, 

lnAgeI log of the age of preschooler j, 
SexI sex of preschooler I if male), 

sexof prcol (I ifClreastfj 	 me),zero-one dummy (I if the pre
schooler is currently breast-fed), 

PBreasif, zero-one dummy (I if the child 
was breast-fed in the past), 

BirthO birth orderof preschoolerj, 
I 

ChTime, 	 time soent in child care by the 
mother of preschooler j, 

Perchd6, 	 proportion of children with age 
less than six vears in household i,

Diarrhea zero-one dummy (I if the pre
h 

week), 

Water, 	 zero-one dummy (I if the house
hold where preschooler belongs 

2The price indexes were taken from Philippines, National Economic and Development Authority, Philippire
Statistical Yeirbook fManila: NltDA, 1985). 
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has sanitary potable water facil-
ity), and 

Fever, 	 zero-one dummy (I if the pre-
schooler had fever during the 
past week). 

Other terms have already been defined, 
The dependent variable in the equation 

is the calorie content of foods consumed by 
individual children between the ages of 
13 and 83 months. Children less than 13 
months of age are excluded from the analy-
sis because breast-feeding of that age group 
is widespread and the calorie content of 
breast milk consumed was not estimated. 

The pilot schem e's net effect on individ-
ual children is hypothesized to come from 
increases in overall incomes, nutrition edu
cation, and from the effects of the subsidy 
scheme itself. A semilog functional form is 
chosen to express the relationship between 
income and indivie.ual child consumption. 
A variant of this model is also tested using
household 	 calorie acquisition in place ofhousehold incomes. Tie inclusion ofindi-

houshol inome. f idi-Te inluson 
vidual child variables such as age, sex, mor. 
bidity, birth order, and breast-feeding serve 
to control for child-specific variations and 
biological factors, whereas other households e 

vaiC5le, such as tieparent's edctin 
varlabes,h paetseducation, 

household size and composition, women's 
incomes, child care time, rice and oil prices, 
and geographical location, are included in 
order to account for household differences 
that could influence individual calorie con-
sumption of children. The demand equations 
are estimated by ordinary least squares for 
the 589 sample preschool children aged 13 
to 83 months. Results of the regressions are 
given in the Appendix, Table 30, and the 
key findings are presented and discussed in 
Chapter 8. 

Anthropometric Functions for 
Preschoolers 

The effects of the scheme on (he growth 
of preschoolers are estimated on the basis 
of estimating equations of the followinggen-
eral form: 

f(Y, S, Pi,,, P01, Cis NE1 , Z1,j), (5) 

where 

Wi = an anthropometric indicator of the 
nutritional status of preschooler j, 

Yi = total income per capita of the house

hold to which the preschooler be
longs (i), 

S, an indicator for the food subsidy, 

Ci - calorie consumption by the house
hold to which the preschooler be
longs (used only as an alternative to 
Y1), 

NE an indicator for whether the house
hldind i ved r i e nno dcato 
hol recee n 

Zj' i	 a set of other variables hypothesized 
to influence W. All Z-variables are 
identical to those specified in the cal
orie consumption function for pre
schoolers. 

The dependent variable is specifiedin five alternative ways: (I) weight of the 
inefiv olernativewways: aI a weight of the 
preschooler, (2) weight as a percent of the 
standard weight for a particular age, (3) a 

Z-score for weight-for-age, (4)astandardizedstandardized Z-score of weight-for-height, 
and (5) the height as a percent of the stana d height asprc e .of the sare 
dard height for a pndaric age. Z-scores are 
a method used to standardize a distribution. 
International standards are used in estimat
ing the Z-scores because they facilitate com
parison with other studies. The Z-scores for 
weight variables are defined as: 

ZWA 	 (W W*)/s.d. (6) 

where 
W -- actual weight of the child, 

W* 	 standard weight for a child of a par
ticular sex and age, that is, the me
dian of the refpr-ence population, and 

s.d. 	 standard deviation from the standard 
for a particular sex and age. 

Weight-related measures are expected 
to be more appropriate than height-related 
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measures for analyses of effects on ,hild
growth in the short run. Thus, for the period
of time involved in this study, the scheme 
is less likely to have an effect on height. 

Cost-Effectiveness Analysis 
For estimating the cost-effectiveness of

the scheme, three sources of cost are identi-
fied: the cost of administration, the cost of
the subsidy or price discount (the price dis-
count per unit of rice and cooking oil times 
tho quanitity for which the discount wo,
given), and the cost of the subsidized food 
paid by the participa tilg households. Thefirst two are borne by the public sector and 
referred to as "fiscal costs," whereas the
last refers to the amount consumers pay for
the subsidized con morlities. The last two 
add up to the value of the subsidized corn 
modiies at nonsubsidized prices. The cost 
of the subsidy equals tile subsidy benefits 
to the con:;umer because all costs of thescheme other than the price subsidy tir- -s 
tile
quantity subsidized are included un1tder 
cost of administration.' The transaction 
costs incurred v p;articipants are assumed 
to be identical to these they would incur 
with the purchase of nonsubsidized rice and
oil. The transaction costs associated with 
participation in tile nutrition education pro-
gram, including the value of the time spent
by the participants, are ignored in the cost 
estimations, 

Effectiveness is measured, first, by the

amounts of real income 
and calories trans 

ferred to the participating households 
in-

cluding those households with either severe 

calorie deficits or children weighing less 

than 75 pcrcent of standard, arid, second,

by the change in the nutritional status of 

child ren. 

Table 5 provides an overview of the
various measures used to estiriate cost-
effectiveness. These measures represent dif.
ferent indicators of benefits, such as changes
in household incomes and food acquisition, 
food consumption by preschoolers, and the 

weight of preschoolers. They also represent
five different target groups: all households 
in the target villages, only households with 
calorie consumption below 80 percent of 
requirements, only households with mal
nourished preschoolers, only preschoolers,
and only malnourished preschoolers.

Thus, if the goal of tile scheme is to
reduce malnutrition among preschoolers,
the measures reflect different degrees of
leakage. Three sources of leakages are con
sidered. The first source ishouseholds parti
c, :n 1oe cri,'nw tl- arc r deficient 
in calories or that do not have preschoolers. 
The second issubstitution between food andTionfood items and among foods resulting
in a net increase in houshold food expen
ditures and calorie consumption that is
smaller than the equivalent real income 
transfer. The third is wlc;i some of the net 
increase in household calorie consumption
is consumed by household members other 
than preschoolers. 

The fiscal cost of transferring one U.S. 
dollar of real income to all participating
households is acrude indicator of cost-effec
tiveness from a nutrition point of view be
cmose al three sources of leakages are pre
sent. However, it may be an appropriate
indicator if the goal is to transfer purchasing
 
power at a low fiscal cost. One source of

leakage 
 is removed if only transfers to
calorie-deficieni households or households 
with malnourished preschoolers are consid
ered (Table 5). 

File second source of leakage-reduction
in food acquisition from sources other than
the subsidy-may be deleted fron tile cost
effectiveness measure by considering the 
cost of a net increase in household calorie 
consumption. The third source of leakage is
deleted in the indicators that only deal with 
the effects on malnourished preschoolers.

In specifying the estimation procedures
for each of the indicators, an estimate is 
made of the fiscal cost of transferring U.S. 
S1 .00 of real income, first, to all participat
irig households (I-i) , 

Shlorno Reilinger and hldith Katona Apre, he Nutritional Impact of Food tid: Criteria for the Selection ofCost.lffecti'e Foods, Discussion 'aper WBtAR.t Report No. 12 (Washington, ).C.: World Bank, 9841). 
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Table 5-Overview of the cost-effectiveness measures used in this study 

Households 

All Par-
Consuming 

Less than 
ticipating 80 Percent 

liouseholis ofRDA 
Fiscal Cost (H1 ) (H2 ) 

1 lI.jI Ist If Ir ti, tS 
ri ngi,I .S. Sf00 X 

Fiscal cost of ( ol [n 
crt'S0 ill fuod ,ICl 
sitno (f 1l l ts 
phr t.Fl I1,r day X X 

t:iseL, Cost If Olir,1 
ing tie CAhri lip 

'ii Clt (if itl+' 
X X 

ircrt aw il1 tf LoHI 
'qlltllptloll of I100 CI.11 

per tiS' 
it,'al cltq (If Ill I I 

(Il ' 'c 2l' %o.' Il , ll 

I kih rll 

Households 
With 

Malnourished 
Preschoolers" 

(H1) 

All 
Preschool 
Children 

(C,) 

Preschool 
Children 

Consuming 
Less Than 
80 Percent 

of RDA 
(C2 ) 

Mal
nourished 

Preschoolers" 
(C1) 

X 

X 

X 

x X X 

X 

'11dt,' Vahrimiri',hud pitc., hl I o it+'h w,, Rilhl fo~r agc4brlow\ 75 percentl of stanclard. 

IC. Cj/c, (7) 

where C is thL Iost of admirisktration of 
the schele, and C, is Ohw cos oIf the subsidy 
(price discount qtilv d soidiied 
comtimodities) This is equal I valut of 
the subsidy all jr(CCifv(d l)' t~lti)it(itt 
hotsehholds. 

Seco(ld, the (olst (If trritl rriill IfI.s. 
S 1.00 to households with a cahtlii deficit 
in excess of 20 percent of reqttuirtitent ll I 
is estimated: 

where CM, is the value of the subsidy re 
ceived by households with at least one pre
schooler whose weight-for-age is below 75 
percent of standard, 

Totalnext step the fiscalThe is to estimnate 
(ost If increasing nel household calorie 
,gcquisition by 100 calories per AFIJ per (lay 
aniligihouseholds in groutps I, H , and 
I 1.Ilhe cost is given by C. C'. ile ill 
);ot (il calorie acquisition is estinated from 
the calorie acquisition function I3): 

I,C/AFII I/In) Y/Al-Illl VS 

IC5. ( /c~l, 8>(C/AIl )/S S b, 

where C5 ,,, is the vilt, of the su!bsidy re 
ceived by households with a calorie (heficit 
in excess of 20 petcent of requiretllents. 

Finally, the cost of transferring 11.5. 
S 1.00 to hoseolds with it leds, Ie, pre
schooler whose weiglit for age is below 75 
percent of the sta ndard (1 () is estimnlated: 

(C A o CY,)(;, l Q) 

,C/AIlII1,,,1iA I1)1 

wU.rS 

VS valueofthe subsidy, and 
Ap<,i changeill ,Icue to sil)sidy, and 
b7 coefficient for nutrition 

from the pilot scheme. 
education 
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Thus, the fiscal cost of increasing the net 
household calorie acquisition by 100 calories 
per AEU per day is givca by (CA i CS) 100,
divided by equation (10) above, 

Now, the fiscal cost of increasing the 
net calorie consumption of preschoolers by
100 calories per AEU per day among groups
of C, (all preschoolers), C, (preschoolers
consuming less than 80 percent RDA), and 
C3 (malnourished preschoolers) isestimated. 
The cost is as shown above. The impact is 
estimated from the calorie consumption
function for preschoolers, equation (4), as 

i'"(IC(/In(Y/AEU)IVS t HIC/SIS i b 
I~1,,,. {!I) 

'Tile equation is evaluated at the mean 
for each of the three groups. 

Finally, the fiscal cost of increasing the 
weight of preschoolers isshown abov . The 
impact is estimated from equation IS), 

['(w(/In(Y/AEUIVS I(w)/S(S 

IAw)/, NE() NF [',vw/P 1 IAp(. (12) 

Data Collected and Survey 

Characteri ces 


Tile analytical framework discussed in 
this chapter was the basis for choosing the 
data that were collected in the study.

A stratified random survey of house-
holds in the pilot areas was conducted as a 
component of the project. A .andorn sample

of households was drawn from each of the 

eight subsidized and six nonsubsidized vil. 

lages for a total sample of 840 households,

These households were visited four times 

during the period between May 1983 and 
November 1984. Between the first and 

fourth survey round, 88 households dropped

out of the survey. As stated earlier, the first 

survey was conducted two nontis prior to 

the introduction of the food subsidy. This 

survey provided the baseline information 
for the scheme. Within two months from 
the start of the scheme, the second survey 
was conducted using the same questionnaire 

as in the first survey. Exactly 12 months 
after the first survey, a third survey round 
was conducted. Thus, the first and third 
surveys were conducted in similar montus 
of the first and second year in order to elimi
nate possible seasonal effects ol income,
production, consumption, and nutrition. 

The subsidy scheme was in effect for a 
period of 12 months-July 1983 to June 
1984. Two months after the withdrawal of 
the subsidies, the fourth survey '.as con
ducted. One of the purposes of the fourth 
survey was to understand how household 
consumption behavior was affected by the 
withdrawal of the subsidy.

Data were collected for all variablesshown in Figure 4. Several modules were 
included. The first was asocioeconomic stir
vey, including income of each household 
member; household expenditures on food 
and nonfood items; size, age, sex, occupa
tion, and education of all household mem
bers; time allocated separately by the wife 
and husband to various activities; a series 
of questions on household decisioninaking,
such as who within the household decideson expenditure patterns and purchases of 
specific items; environmental sanitation,
including toilet and water facilities; and 
household participation in local government 
programs. 

The second module was a consumption
and food acquisition survey including house
hold food consumption; household food ac
quired from purchases, own production, gifts,
and wages: experditures and prices of food;
and only for asubsampe of households, food 
intake by each household member. 

Two dietary survey methods were used 
in the same questionnaire: the 24-hour food 
weighing method (here called food con
sumnption) and the flexible period recall 
ntthod (here referred to as food acquisi
tion). The 24hour food-weighing method 
was used in both the household and individ
ual food-weighing surveys. Under this 
method, all items used in food preparation 
were weighed and so were leftovers. Snacks 
or foods eaten between meals were also 
taken into consideration. For the subsample
where individua! food intake was weighed,
interviewers were present at the meal table. 
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Care was taken not to disrupt eating be-
havior during meals. Data collection was 
carried out by trained nutritionists and 
home economists, all females with at least 
a bachelor's degree, whose average work 
experience was six years. The interviewers 
came from the same provinces where the 
surveys were conducted in order to over-
come language barriers. All interviewers 
underwent a week of extensive theoretical 
and field training on the procedures in order 
to minimize disruptions at mealtimes. For 
the other households where individual in-
takes were not taken, foods were weighed 
prior to cooking, just before the morning 
meals, and after dinner, when leftovers 
were weighed. 

In the flexible pericd food recall method, 
the respondent mothers were asked to recall 
food expenditures (quantity, unit value, and 
monetary values) for the immediate past-a 
day, a week, or a month-which included 
all foods purchased from the market, foods 
from their own production either from home 
gardens or farms, and foods received as gifts 
or wages. Ihe recall period was made on 
the basis of the normal frequency of pur
chase stated by respondent households. 

The third module was the anthropomet
ric data collected monthly throughout the 
study period to determine the health status 
of preschool children, including weight, 
height, age, and morbidity of each child less 
than seven years of age. 
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6 
DESCRIPTIVE ANALYSIS OF INCOME,
CONSUMPTION, AND NUTRITIONAL PATTERNS 

In this chapter the results of the surveys
for tile five indicators are disaggregated by
province, survey round, occupational group,
and income quartile and analyzed to identify 
differences among population groups that 
may be useful for targeting of future subsidy 
programs or other interventions. A secondary
but important objective is to gain knowledge 
about the survey households and individuals 
over and above what can be learned from 
the analyses based on the total sample. 

Household Income Sources 
The overall average monthly income of 

the sample households duiing the survey 
period was P 140 per capita (equivalent to 
a household income of P 910 per month) 
as compared to total expenditures of P 117 
(Table 6). Some households in the poorest 
quartile spent slightly more than they
earned. This occurred primarily among
landless farm workers and tenant farmers 
other than those producing rice and maize,
the two groups that were clearly the poorest
of the sample. For the sample as a whole, 
incomes were considerably higher than ex 
penditures during 1083, but these apparent
savings did not continue in 1984, which 
probably reflects the rapid increase in prices
during late 183 and early 1984. About one-
half of all incomes came from salaries and 

wages and about one-third originated in 

agriculture and fishing. 


Food Acquisition and 
Consumption Patterns 

Household consumption expenditures 
are ised in this study as a proxy for income 
because consumption expenditure is hypoth-

esized to be a better indicator of permanent
income and hence a more important deter
tninar~t of consumption behavior."- Con
sunmption expenditures are also easier to 
measure, and nonsimpling errors fa r this 
variable are lik.Ay to be much low( : than 
those for incomes, which have been chron
ically understated in many household surveys. 

The average share spent on major con
sUimption items is shown in Table 7. On 
the average, 7 1 percent of total household 
expenditures went to food. This figure was 
much higher than the national average of 
57 percent, which indicates that conditionsin the study areas were relatively poorer.

The shae spent on food fell as incomes 
rose in concurrence with Engelian relation
ships. While the households in the lowest 
income quartile allocated 79 percent of their 
total expenditures to food, those in the high
est quartile allocated 63 percent. The share 
of income spent on food increased over 
time, which may be explained by the higher 
rate of inflrMion for rice than for other major
budget items between I983 and 1984. In 
early 1984, the ceiling price of rice was 
allowed to increase by about 45 percent 
over the previous year. Rice accounted for
 
about 39 percent of the total food 
 budget

and nearly 26 percent of total household
 
expenditures. Thus, rice prices were impor
tant in overall purchasing power. 

Table 7 summarizes tile budget shares 
of major expenditure items by province, sea
son (survey round), occupation, and income 
group. The shares spent on nonfood items 
increased as incomes rose, particularly cloth
ing and footwear, education, medical services, and housing. Shares spent on food 
varied widely between farm and nonfarm 
households. These variations may reflect 

" Milton Friedman, A llory, of the C'onsumption Function (Princeton: Princeton Linivcrsity Press, I ,57), 

38 



Table 6-Average incomes and income sources by province, survey round, 
occupation, and income quartile 

Total 
Numberof Income Expenditure 
Household Per Capita PerCapita Salaries/ 

Category 

ltntire simple 
Provitice 
,br 

Ariiqut, 
Soth 	otibaito 

. 1Q83 
Novctibc.r 1Q8 

"Ax, 9Q8-I 

Novembur 1 8.A 


O)CC IIUd t10)1W (,C90ACtoli' 

Rice 1i IIIr Ilo(iWne'rl 
Maize luImer laldowner 
kriwr, t ,L, ip 

Iclnant rice lrm er 

leunt Inair;,lairlnier 
I an, I)IhIr c,,1s 

I IlnA Ihlho
-,tIrrII r 

Wi ,
tirtict 
1i1r ialaliid
( ssi 

Visits' Per Month" PerMonth Wages 

jjwsw I 

3,107 1-40 117 51.3 

008 110 131 -13.8 
1.382 ItO- 106 55.7 
877 125 120 50.0 

. 22 9 50.A 
790 12) 75 17.0 
77f, 151 149 54.5 
752 1I0 153 53.5 

Income Source 
Farm/ Rent/ 

Live- Interest/ 
stock/ Busi- Pensions/ 
Fishing ness Gifts 

(purtr,1 	of totl[ inl(olnt,I
 

31.-1 6.5 7.8 

37.Q 4.0 14.3 
30.3 8.o 5.4 
394 -. 0 5.1 

31.-1 (3 ). 
1,().0 6.1 7.9 
30. n.8 8.4 

1.0 0.6 8.0 

200 1,18 131 2 1.8 (0.A 4. 1 7.7 
222 13 28 I2., -1.8 4.0 8.(0 

77 II, 127 23.0 1,. 3 1.3 10.4 
87 112 113 ().' 781./ 0.,) 8 5 

I 30 121 118 21.0 /0.-1 0.5 8.1 
5( (0 103 17.1 co. 1.8 12.1 

275 ')8 18.1 (M.1 18.2 3.1 Q.3 
817 133 107 70.-1 1,. -1.0 5.o 
InIh 300 218 8 .o I .'1 1.7 3.3 

Iri liir ri , btal o. l- 384 10 115 I 1.2 77.(1 4.2 5.0 
!tired fiirnic 39 1-12 04 8C.8 4.0 1.7 3.5 
il)phlyd hvterscal 250 11 12 8 3.5 10.A 3.1 3.0 
Occtlpltioll nclsilied 508 152 123 33.7 28.I 20.0 I 7.o 

Ilicllilo group 
First 791 82 41.0 12.5quartile Ilowceti 	 78 41.1 ,l 
Sucomll(3uirtll- 791 100 Q0 .10.3 4o.0 0.6 7.1 
fii( qharti 1 701 103(1 118 4..) 37. o.2 0.0 
oirII rtIhII 7Q1 252 173 5Q.8 2 '.o 7.1 7.5 

SOLtCe: 	Baed o1ldila CI(CCtL (Iby tlh1 IntItrLIaiolal Food so!icy ,sewarch Ilust ute, Ihilippines National Nutrition 
(oilicil, nd te I'hilippinle> MIiistt Agricullure, "PilotI Food Subsidy SUvey. IQ83/84," Philippines. 

..h irehold visWis is oh illed Os i suIllpl(- householls.; liits (he ilibtr of interviews ierformelldl Triulh'r 
ill each houschol. 

Ililrli- illc l l, 1hIc Vile , I ovn plm tlili11l coiisutilned. 

differences ill illCOlle as well as the SenlisUb-
sistence nature Of farming. The professionals 
and salaried workers spent 60 percent on 
food compared to the poorer wage earners' 
81 percent. Surprisingly, food producers, 
such 'isrice farmers and fishermen, tended 
to spend more on food than those who were 
employed. It is important to :;ute, Lowever, 
that the present defitnition of food expen 
ditures covers not only cash food purchases 
from the market but also the imputed Values 
of food consumed from the households' own 
food production and food received as gifts 
and wages. 

Food Consumption
by Source of Food 

F-or the entire sample, nearly 80 pet cent 
(if total food expenditures was accounted 
for by food purchases (including food con
suilied away from home), 1 5 percent by 
own product ion, 5 percent by gifts received, 
and a small proportion by foods received as 
wages. The province of South Cotabato 
spent more onl food purchases arid less on 
food from own production. Nearly one-fifth 
of Abra's food consumption came from pro-
ILIction of their own rice and maize. 
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C> Table 7-Percent of total household expenditures on major commodity groups, by province, survey round,occupation, and income class, 1983-84 

FoodTotal Fur- 0wn
Expenditures chased Prod- Medical Clothing Fiestas OtherCategory PerCapita Food uce 

Gifts/ Total Housing/ Trans- Services/ Edu- and and Cere- DurableWages Food Fuel portation GoodsandDrugs ca.tion Footwear monials Goods Services 
(pesos/monrh Ipercent) 

Entire sampleProvince 1 / 50.1 10.0 4.2 70.0 8.2 2.7 4.! .4 4.84 , 4.0 1.9 2.0.
 .
 .
Abra .131 50.2 12.3 5.4 73.9 8.0Antique 106 2.0 2.4 1.7 4.1 4.1 1.753.9 12.0 2.13.3 00.5 8.4 2.0 3.0South Cotabato 1.4 4.7 2.7120 o0.4 0.9 3.7 71.0 8.2 3.6 
3.7 3.7 

5.0 1.2 3.0 3.2 2.0 1.3SurveyMay 1983round
 
00 5t.7 10.1 
 3.2 70.0 7.1 2.0November 1983 0.1 0.0 8.2 6.075 52.1 10.2 3.4 05.7 8.3 2.1 

0.5 0.1
May 1984 2.3 1.5 7.9149 58.5 10.0 4.7 73.8 0.5 2.3 3.1November 1984 8.5 3.2 1.7 1.0 4.8 5.5153 55. 12.o 4.3 72.0 8.3 1.0 0.5O ccupatio n al cate ories3 3.3 2.0 18 0.1 1.2 3.3 0.6
Rice farmer landowner .131 40.2 19.5 4.1 6098 7.1 1.0 

.0 
Maize farmer landowner 0.0 1.5 7.6128 52.3 10.5 3.0 00.7 8.3 2.0 4.3 0.7 1.1Farmer, othercrops 7.1 1.2 7.1 5.4127 547 1.0 1.217.9 2.7 75.3 7.0 2.0 3.0 1.7Tenant rice farmer 4.0 0.2 0.1113 4Q.4 22.7 4.3 0.170.4 7.0Tenant maize farmer 1.7 2.8 1.0 2.1118 01.7 Q0 2.7 70.3 7.2 3.5 

7.! 1.0 0.9 
Tenant, other crops 103 3.2 0.3 2.0 0.0 0.9 0.650.5 18.1 4.1 81.7 7.4 2.9Landless farm laborer I.Q 0.5 1.1104 01.3 10-5 10.0 82.7 8.3 4.3 0.1 0.1Wage earner 1.0 1.7 0.5 1.0 4.0107 9.1 6.7 5.1 0.1 0.180.0 70Professional/salaried 218 

4.1 0.7 1.1 3.0 1.7 0.15i.? 0.25.3 3. 00.0 10.8 5.0 3.7 3.1Fishermen, boatowners 105 10.1 2.3 3.0583 20. 3.; 82 Q 2.0- 3.7 2.1Hired fishermen 1.0 3.0 1.004 00.0 8.1 7.8 70.8 8.3 n.2 0.62.1 3.2Employed overseas 132 0.9 2.0 4.7 1.054.4 o.I 1.0
2.4 03.2 10.2 3.1 4.2Occupation unciassified 2.1 8.9 4.3income group 123 51.5 8.7 3.1 03.3 10.0 3.0 2.0 2.04.1 1.7 8.8 4.1 3.0 2.017 884 
 .
First quartile Ilowest) .82 01.8 10.0 5.9 78.0 7.0 3.0 1.7 0.2Second quartile o0 5.0 4.! 0.301.4 12.3 5.2 0.178.9 7.0
Third quartile 2.2 2.7 0.4 5.0 2.1118 50.2 11.4 4.3 74.9 8.1 1.0 0.1Fourth quartile 173 2.1 3.0 0.5 4.8 4.4 1.750.2 10.1 2.0 o2.9 10.7 0.52.9 4.3 2.7 8.1 3.3 3.0 2.1 
Source: Based on data collected by the International Food Policy Research Instilute, Philippines National

Agriculture. Nutrition Council and the Philippines Ministry of"Pilot Food SuLsidy Survey, l983/84," Philippines. 



Between 1983 and 1984 the absolute came from purchases. About 10 percent of 
percentage of subsistence consumption-
food grown for the household's own con-
sumption-- ncreased, partly indicating the 
effects of the increase in food prices over 
the period. 

The food acquisition pattern by sources 
of food varied by occupation. The shares of 
food consumption from own production, as 
expected, were highest among the food pro-
ducers, such as the rice farmers and fisher-
men. However, even among rice farmers 
who owned land, about two-thirds of the 
total food consumed was accounted for by 
purchases from the market, while I Q percent 
came from own production and 4 percent 
was received as gifts. Similar consumption 
patterns among rural groups were observed 
by Trairatvorakul in Thailand.' 5 

Among the farming groups, the survey 
indicates a larger proportion of subsistence 
consumption among rice farmers than maize 
farmers. This is because most of the people 
in the sample were rice eaters, and maize 
is used more as livestock feed than for human 
consumption in most parts of the Philippines. 
The landless farm laborers depended on 
market purchases for 61 percent of their 
household food expenditures. 

It is estimated that 2 1 percent of the 
food consumed by the families of boat-owning 
fishermen came from their own production. 
Hired fishermen depended on the market 
for a higher proportion of their household 
food supply than did boat-owning fishermen. 
Food received as wages composed 8 percent 
of the total food consumed by hired fisher-
men, the second highest percentage of all 
occupational categories. This reflects the 
practice of paying hired workers from the 
day's catch of fish. 

Although the samples were all drawn 
from rural areas, about 48 percent of the 
households had nonfarming, nonfishing oc-
cupations. The main sources of livelihood 
for the major breadwinners in many house-
holds were urbanbased or urban-related, 
despite their rural residences. For these 
groups, 85 percent of all food consumed 

their food supply came from their own pro
duction, mostly from backyard fruit and veg
etable gardens. 

Allocation of the Food Budget 
by Food Group 

Table 8 gives the breakdown of the av
erage household food budget allocated to 
each food group. There were 124 food 
groups coded in the survey, and these were 
aggregated into the 12 main food groups 
reported in Table 8. The last one is the 
residual from the first I I and is designated 
as "other foods." 

For the entire sample, rice accounted 
for nearly 40 percent of total food expendi
tures, fish for 18.6 percent, and vegetables 
and fruits for 11 .3 percent. 

A comparison of the patterns of food 
expenditure across provinces indicates that 
minor variations occurred in rice expendi
tures, but major differences were found in 
nonstaple foods. Although South Cotabato 
is a maize-producing province, its popula
tion is basically rice-eating. This explains 
its lower food expenditures for maize com
pared to Abra, where part of the population 
eats maize during certain periods of the 
year. Abra spent about 2.8 percent of its 
food expenses on maize, the highest among 
the three provinces. As expected, the share 
spent for fish was highest in the coastal 
p'ovince of Antique-23 percent compared 
to only 13 percent in Abra. Abra's fish sup
ply came mostly from freshwater sources, 
mainly out of the Abra River. Abra spent 
more on poultry, fruits, and vegetables than 
the other two provinces. The other food 
groups did not vary much by province. 

The major differences in the pattern of 
food expenditures observed were across 
occupational categories. Certain food items 
were heavily consumed by the producers 
themselves. Rice, maize, fruits, and vege
tables, for example, were most heavily con
sumed by farmers, tenants, and farm laborers, 

, Prasarn Trairatvorakul, lhe fffects on Income lOistrihttionand Nutrition of Alternative Rice Price Policies in 
Thailand, Research Report 40 (Washington, ).C.: International Food policy Research Institute, 1984). 
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Table 8-Proportion of the food budget allocated to various foods, by province, survey round, occupation, 
and income group, 1983-84 

i-er Capita
Food CookingCategory Expenditures' Rice Maize Bread 

Pork Fruits and Other 
Oil Poultry Fish and Beef Vegetables Foodsb 

(pesos/month) 
(percent)

Entire sample 78 39.5 1.0 1.5 2.2 4.0 18.6 5.0 11.3 16.0ProvinceAbra 80 37.7 2.8 0.8 1.8Antique 7o 8.4 13.2 5.5 13.1 16.137.5 0.] 2.9 2.4South Cotabato 2.1 22.9 3.4 10.973 43.5 0.1 0.8 16.42.5 8.1 20.6 4.8 0.9SurveyMay round1983 
9.7 

58 42.3 0.1 1.8 1.9 4.6November 1983 21.5 5.8 14.162 37.2 0.8 1.6 2.0 7.9 
May 1984 3.6 17.5 4.8 12.596 36.4 0.3 20.02.1 2.8November 1984 3.8 17.3 2.9 10.997 41.3 2.3 23.51.4 1.9 5.3 17.2 4.9 9.4 15.3Occupational categoriesRice farmer landowner 88 38.8 1.3 1.9 .9Maize farmer landowner 75 42.8 1.5 

5.9 17.4 6.4 12.2 14.20.8 2. 1Farmer, other crops 8.Q 20.4 5.6 11.285 40.8 0.9 0.5 2.6 6.7 
Tenant rice farmer 4.3 17.3 2.481 39.1 15.2 16.01.8 0.6 1.8 1.4 11.9Tenant maize farmer 4.5 14.3 24.678 41.8 0.2 1.3Tenant, other crops 80 42.1 1.8 

2 2 8.4 18.1 4.0 II.1 12.90.1 1.9 3.9Landless farm laborer 68 45.3 1.4 
7.3 1.5 12.4 29.00.5 1.Q 3.8Wage earner 74 40.7 15.8 1.7 9.9 19.70.9 1.8Professional/salaried 122 25.2 0.3 

2.2 -1.3 18.5 4.3 10.7 16.62.8 3.2Fishermen, boat owners 5.1 19.7 9.6 9.876 40.8 1.2 24.31.5 1.9 1.6 21.1 1.1Hired fishermen 7.2 23.678 !L.2 0.0 3.8 2.2Employed overseas 0.5 25.3 2.184 33.7 0.9 2.8 2.5 
9.5 14.9 

Occupation unclassified 79 3.7 20.5 6.3 9.8 19.8In co m e gro up9 34.5 0.4 2.6 2.3 2.9 21.1 5.2 9.! 21.9
.I2 9First quartile (lowest) 55 46.2 I 1.3 1.9Second quartile 82 

3.2 17.9 4.2 12.1 12.143.1 1.3 1.3 1.8 3.9Third quartile 113 17.1 3.1 11.6 16.839.8 0.9 1.1 2.2 5.4Fourth quartile 213 18.2 2.8 9.8 17.133.1 0.7 2.6 2.5 4.4 18.7 6.7 10.1 21.2 
Source: Based on data collected by the International Food Policy Research Institute, Philippines National Nutrition Council, and the Philippines Ministry ofAgriculture, -Pilot Food Subsidy Survey, 1983/84,- Philippines.Per capita food expenditures include the value of food acquired from all sources: purchases, own produce, and foods given as gifts and as wages.b Other foods include cassava, sweet potato, sugar, milk, eggs, and others. 



and fish and fish products by the boat-owning area as a whole was deficient in calories. 
fishermen and the hired fishermen. The Average measures, however, tend to mask 
diets of professionals and overseas workers the deficiency levels for particular popula
varied more, as indicated by the smaller tion groups. For purposes of this analysis, 
proportions spent on staples and the in- the calorie consumption and adequacy of 
creasing percentage allocated to foods such the sample population was disaggregated by 
as meat, milk, eggs, bread, and cooking oil. location (province), survey round, occupa-
Within the farming groups, the landless tional grouping, and income group. 
farm laborers had the least varied diet, spend- Statistics summarized in Table 9, using 
ing most of their, food budget on rice and information from the 24-hour food weighing 
maize. In general, the composition of the survey, suggest that the people in South 
food budget of iand-owning farmers was Cotabato were worse off than those in the 
more varied than that of the tenant farmers. other two provinces. It was the only prov-

Population groups forming the lowest ince where calorie deficit, averaged more 
quartile spent larger proportions of their than 400 calories per day. As shown in 
budgets on staples, such as rice, maize, Table 6, South Cotabato had the lowest per 
sweet potatoes, and cassava, and smaller cai[ita incomes, indicating a likely relation
proportions on milk, eggs, meat, and cook- ship between undernutrition and economic 
ing oil. From a high of 46 percent in the depriv,,lon. 
lowest income quartile, rice's share of the Caloic intakes vary significantly even 
food budget declined to 33 percent in the within subsectors of socioeconomic groups 
highest quartile. Expenditure shares of based on occupation. For instance, within 
bread, pork, beef, and cooking oil were the farming sector, it is clear that rice farm
largest in the highest income quartile. ers who are landowners have higher caloric 
Shares spent on fish did not appear to vary intakes than farmers growing maize or other 
by income group. This may be because the crops. It is, however, incorrect to conclude 
higher income quartiles in the sample were that all rice producers are relatively well-fed. 
still at the lower end of the income distribu- It is evident from the results that the smaller 
tion of the Philippines as a whole. rice producers, like tenant rice farmers, 

have large calorie deficiencies, and the prob
lem is even more pronounced among farm 

Food Consumption laborers working in the rice sector: their 
calorie deficits are the highest of all occupa-

In the food-weighing procedure used to tional groups. The significant differences in 
estimate food consumption, all food served caloric intakes among the various occupa
to household members was weighed before tional subcategories within rice farming 
meals and the leftovers aftcr for a given support the theory that the rice-farming sec
24-hour period, and each of these foods was tor is not homogeneous; hence, analysis of 
converted into calorie equivalents, policies affecting the sector should explore 

Daly calorie consumption, which is the distributional patterns within. 
based on the 24-hour weighing method, is The disaggregation of the fishing sector 
estimated at 1,701 calories per AEU for the into fishermen who own boats and hired 
entire sample. This is about 374 calories fishermen indicates varying degrees of de
less than the st,,ndard recommended by ficiency between these groups. The signifi

° FNRI.' Thus, it appears that the sample cant difference in their means amplifies the 

, The Philippine standards for calories were based on the assumption that energy expenditures for Filipinos 
differ from those of other people because of differences in body size and type, as well as duration of physical 
activities, rather than because of intrinsic physiological differences. FNRI's energy expenditure and intake studies 
based on the Philippine population formed the basis for the calorie requirement standards used in this study. A 
summary of the standards for all sex, age, and physiological status categories can be found in Philippines, Food 
and Nutrition Research Institute, Publication No. 75 lManila: FNRI, May 10771. 
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Table 9-Diet composition by food groups, survey round, occupation, and income group, 1983-84 
Daily Sweet

Calories Potatos/Category Cooking PorkPerAEU Rice Maize Milk FruitsandBread Cassava Sugar OtherOil Poultry Fisn and Beef andEggs Vegetables Foods 
Entire sample (percent of total calories consumed)1,701 70.1 2.8 1.7 0.7 1.0 2. .Q 3.0 1.5 1.5 3.0 3.0Abra 1,755 74.1 7.1 1.0 0.5 2.3 2.1Antique 1.0 1.7 1.31,720 75.3 0.7 2.1 1.6 3.2 3.51.3 1.7 3.2South Cotabato 1,613 1.7 5.Q 1.5 0.6Survey round 78.3 0.8 1.3 0.2 1.9 3.4 2.3 

3.1 2.93.0 2.1 1.5 2.9 2.030 2 
 .
May 1983 . .1,715 77.5 1.0 1.0 0.3 0.2November 1983 2.7 I.I 4.51,676 76.5 2.0 1.03.5 1.2 0.5 0.9 3.1 2.9 5.8May 1984 1,735 70.0 2.0 2.1 
1.7 3.5 1.5 1.1 2.8 3.7November 1984 [0 1.5 3.6 1.9 3.5 1.01,675 75.0 7.0 1.4 1.5 2.0Occ u patio nalc a tegorie s 1.0 1.9 0.91.4 1.5 2.0 1.0 2.5 3.6.2 53 61
Rice farmer landowner 1,956 75.0 

1.7 
73.1 1.5 0.3 1.2 2.1 1.2Maize farmerlandowner 3.1 1.4 0.81,671 77.4 7.0 0.4 0.2 2.8 6.0Farmer, other crops 0.7 2.5 2.3 3.2 1.41,767 77.0 2.5 0.5 0.! I.1 0.5 2.4 2.0Tenant rice farmer 3.0 1.2 2.91,692 77.2 1.1 0.4.1.0 0.3 0.3 0.7 2.1 3.2 7.0Tenant maize farmer 3.3 2.2 1.01,650 70.4 0.7 1.1 0.2 2.4 5.10.2 0.6Tenant other crops 2.7 2.2 2.0 i.4 0.41,718 80.2 2.65.3 0.1 0.1 0.0 2.2 5.5Landless farm laborer 0.1 1.4 0.41,580 81.6 '. 0.3 0.1 0.7 0.2 2.5 6.8Wage earner 1.0 1.0 2.71.0o8 82.2 2.0 1.1 0.0 0.4 2.3 5.50.1 0.0 2.3Professional/salaried 1.0 3.7 1.1i.800 06.0 0 0 2.1 0.5 2.7 1.80.3 1.8Fishermen, boat owners 4.0 1.6 4.51,721 80.7 2.3 1.1 3.5 1.5 3.1 8.90.5 0.7 2.5Hired fishermen 0.5 7.5 0.21,602 70.7 0.0 2.5 0.1 1.4 

0.3 2.4 1.32.0 0.0 7.1Employed overseas 1.034 0.6 0.574.2 18 1.0 4.3 1.80.2 1.6Occupation unclassified 1.601 3.3 0.8 4.3 1.581.8 0.0 1.5 0.0 3.1 6.7Income group 0.3 0.8 2.8 1.1 4.0 1.4 0.4 2.71 1.8.
 .
First quartile (lowest) 1,627 79.1 .'.Q 0.2 1.3 
. . .

0.5 1.9Second quartile 1.4 3.9 1.0 0.51,70Q 78.0 .. .2 4.10.3 0.9Third quartile 1,6o 77.1 1.0 
1.2 2.7 1.5 3.7 1.1 0.6 3.11.0 0.2 5.0Fourth quartile 1,771 72.6 C._ 
1.8 3.2 2.3 3.4 1.0 1.8 2.72.0 2.7
0 1 2.9 4.0 2.5 3.6 2.9 3.0 2.7 2.3 

Source: Based on data collected by the International Food Policy Research Institute, Philippines
Agriculture, 

National Nutrition Council, and the Philippines Ministry of-Pilot Food Subsidy Surv,.y, 1983/84," Philippines.Daily calories per adult equivalent unit were based on 24-hour food weighing. 



need to look at the patterns within population 
groups in order to understand the impact 
of particular policies. Among the nonfarm-
ing occupational groups, wage earners were 
particularly deficient in calories, while, as 
expected, the professionals and salaried 
workers had the lowest average deficits. 

Diet Composition 

A oisaggregation of the sources of calo-
ries for the sample households illustrates 
the overwhelming dominance of rice in the 
diet, accounting for more than three-fourths 
of total calories. The dependence on rice 
holds true in all areas, in practicaily all sea-
sons, for all occupational categories, and for 
all incom groups. The overall deper'dence 
on one staple commodity also implies that, 
in general, there is little diversity in the diet. 

The composition of the average diet var-
ied slightly among the three provinces. Abra 
showed the least dependence on rice, but 
its consumption of Maize was much higher 
than that of the other two provinces because 
maize is eaten in Abra during the lean 
months. The coastal province of Antique 
derived the highest proportion of its calories 
(and protein) from fish. 

Meal patterns of a typical household in 
the sample consisted of staples such as rice 
(320 grams per capita daily), dried or fresh 
fish, bagoong or fish sauce, leafy vegetables 
such as kangkong, maltunggay, talong, and 
mung beans, and fruit. As mentioned be-
fore, in areas where maize is grown, maize 
supplements rice as a staple, which is eaten 
as a rice-maize mix. Bread is eaten in the 
form of a roll made of wheat flour called 
pan-de-sal, which is usually eaten for break-
fast. Pork poultry, and beef are part of the 
meal only on occasion, 

Household Calorie Acquisition 

As shown in Table 10, average calorie 
acquisition for the sample as awhole, based 
on the flexible recall period (one week or 
one month), exceeded calorie consumption 
by 136 calories per AEU per day, or 7 per-

cent. As mentioned earlier, there are several 
reasons for this slight divergence. First, 
because no food weighing was done on 
Saturdays and Sundays, food consumption 
estimates refer to an average daily consump
tion for the week based on actual consump
tion for only five days, Monday to Friday, 
whereas food acquisition covered all seven 
clays of the week. Moreover, Philippine 
households usually consume more food 
during tile weekend. Second, part of the 
difference may also be explained by the fail
tire to take into account wastage in tile esti
niates based on food acquisition. 

Although it is not possible to determine 
the bias of each of the two estimates, and 
thus the "true" value, it ruay be hypothesized 
that the two estimates provide a lower and 
upper bound. It is also likely that the esti
mate based orr acquisition is closer to the 
true value because it reflects consumption 
during all days of the week and because the 
method itself is unlikely to influence actual 
consumption. 

There was also a slight seasonal vari
ation in the composition of the diets in the 
sample. The relative importance of rice de
clined slightly during the lean month ot 
November, compared to May, due to the 
increase in consumption of maize in Abra. 
A large proportion of Abra's population eats 
rice mixed with maize grits oit a 00-40 or 
70-30 rat~o during the maize harvest months 
from August to November. 

Tenant farmers of cash crops, landless 
farm laborers, and fishermen had the least 
diverse diets, while the most diverse were, 
as expected, those of the professionals and 
salaried workers, the households of workers 
employed overseas, and the landowning 
rice farmers. Professionals depended less on 
cereals for their caloric needs and obtained 
a relatively higher proportion from such 
foods as bread, cooking oil, milk, meat, and 
eggs. The opposite was true for the low-in
come occupational groups, such as the land
less farm laborers, who depended on rie 
for 82 percent of total caloric intakes. 

Table Q indicates the increasing diver
sification in the average diet as income in
creases. This is marked by the decreasing 
but still significant role of rice and maize in 
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Table 1O-Calorie acquisition by food groups, survey round, occupation, and income group, 1983-84 

Daily
 
Calorie
 
Acquisi- Sweettion PerCategory Potatos/ Cooking PorkAEU Rice Maize Bread Cassava Sugar Milk Fruits and OtherOil Poultry Fish and Beef and Eggs Vegetables Foods 

1percent ( total caluries acquiredlEntire sample 1,837 02.7 5.7Province 1.7 1.o 3.7 3.1 2.0 3.0 1.1 1.8 5.6 7.430 1 .
 .
Abra .1,818 55.4 10.2 1.5 2.2 3.1Antique 2.8 1.7 0.0 i.21,015 05.8 1.1 1.0 0.0 4.0 1.3 6.0 7 7
South Cc -abato 1,730 00.0 

3.3 1.8 0.5 0.8 1.7 4.71.1 1.8 2.0 7.53.8 3.2 2.7 2.0 1 2.3 6.5 7.0Survey rou .dMay 1983 1,777 04.4 1.0 2.2 1.9 4.6 3.4November 1083 1.0 4.4 1.5 2.01,003 02.5 0.2 5.0 7.42.2 0.8 3.4 4.3 1.6 3.4 1.2
May 108-: I,01 2.5 J./ 7.203.0 2.6 1.4 2.3 3.5 3.6 2.2 3.5November 1084 1.01.750 00.1 i2.7 1.3 1.5 ,.t 7 71.3 3.2 1.2 2.0 2.9 0.8 0.9 5.6 74Occupatiorl categoriesRice farmer landowner 2,012 5Q.4 10.5 1.5 1.8 3.5 2.6 2.3 2.5Maize farmer landowner 1.770 1.1 1.4 6.002.0 5.0 1.5 1.7 7.4
Farmer, other crops 1.800 3.5 2.6 2.0 1.8 1.7 2.5 6.605.4 2.0 1.7 0.0 7.03.5 4.2Tenant rice farmer 2.0 2.1 1.3 1.4 5.81,014 55.7 14.8 7.71.3 !.7 3.0 2.6Tenant maize farmer 1.840 02.5 3.4 

2.7 1.2 1.2 1.7 6.8 7.31.0 2.2 3.7Tenant other crops 3.4 2.0 1.0 1.31,857 57.3 12.0 1.3 2.4 1.7 7.7 8.03.2 3.0 i.0Landless farm laborer 1.655 62.7 8.0 1.4 2.2 
1.3 1.2 0.7 6.3 0.43.0 2.7 1.0Wageearner 1.8 1.11.707 04.0 5.7 i.', 1.6 2.1 4.7 7.53.9 3.0 1.8
Professional/salaried 2.7 1.02,184 50.4 3.0 2.8 1.1 5.0 7.91.4 5.1
Fishermen, boat owners 1,020 02.1 4.2 1.0 1.1 2.8 

3.9 2.5 2.9 2.7 2.7 8.8 7.2
Hired fishermen 3.1 1.7 10.11.877 08.1 0.3- 1.8 0.5 1.0 4.7 7.10.7 3.3
Employed oversea.; 1,705 02.3 -1.7- 2.4 

6.5 1.5 8.5 0.7 1.1 3.1 4.41.0 4.6 3.4 1.7 2.4Occupation unclassified 1,849 03.0 4.5' 1.3 2.3 5.9 7.4Inc o m e grou p 1.0 1.7 4.0 3.4 1.9 2.0 1.2 1.8 0.0 
First quartile (lowest) 1 21 8O 07 

7.1 
IO00 04.5 5.0 1.6 1.3 3.4 3.1 1.7 3.9 0.0Second quartile !,831 1.0 5.002.8 6.6 1.0 7.71.7 3.4 3.0 1.9Third quartile 1.852 02.3 5.3 1.8 1.8 

4.0 0.9 1.5 5.2 7.43.7 3.2
Fourth quartile 1,970 01.0 5.8 
2.2 3.3 1.2 1.6 5.7 7.02.0 1.5 4.3 
 3.3 2.2 2.0 1.0 2.0 0.6 6.8 

Source: Based on data collected by theo International Food Policy Research Institute, Philippines National Nutrition Council, and the Philippines Ministry ofAgriculture, "Pilot Food Subsidy Survey, 183/84,- Philippines. 



overall food consumption and the increasing 
relative importance of such calorie sources 
as bread, cooking oil, sugar, beef, pork, poul
try, milk, and eggs. Although the poorest 
income group, as expected, derived the 
highest proportion of total calories from rice 
and maize, their diet was surprisingly high 
in fish, fruits, and vegetables. One possible 
explanation is that the lowest income group 
receives a relatively higher proportion of 
their nonstaple foods as wages (such as fish) 
or as gifts from neighbors (backyard produce 
of fruits and vegetables), 

The share of calories from cooking oil 
for the highest income quartile was almost 
twice that of the lowest inocoome grou p. Th' 
same trend can be observod for milk, segs, 
pork, beef, and bread, 

It appears that the 2,1 hour fbod wigh 
ing method overestiniatedCthe consuinptjo)ll 
of rice and underestimated the constlinptior 
of virtually all other conitiiod iliCs. Ihis pat 
tern was consistent for all populaiion groups. 
As a consequence, ilierelayive imnporta0(c 
of rice in the diet is ntucl lower iffood 
acquisition data are used. 

The difference between food acquisition 
and food consuminption data is large for sugar, 
fruits and vegetables, and other foods.) '* It 
is conceivable that these cornmodities played 
a more important role in weekend meals 
and therefore were underrepresetd illthe 
24-hour weighing. Or, sugar tised infood 
preparation and in coffee may not have been 
fully accounted for in the food weighing, 
which focused on tle main meals. Finally, 
fruits arid vegetables corsuriIeCl between 
meals may not have been fully reflected in 
the food weighing. 

Maize acquired under flexible period re 
call is reported to be more than twice the 
amount of maize consunled tinder 24 hour 
weighing,. This difference can be traced al 
most totally to mize in Abra, which was 
estimated to be 125 calories per AFtJ per 
day using the weighing method and 3 18 

calories per AEU per day using recall. There 
isno obvious explanation for this difference. 

Individual Calorie Intake 
and Adequacy 

For a subsample composed of 140 house
holds, individual food Lonsumption data 
were collected, using a combination of tech
niques. Food weighing and observation 
techniques were used in determining intra
familial distribution of food, while the recall 
method was used determining foodini con
sumed outside the home, Data were collected 
for every member of the household over a 
24 hour period, and the survey was repeated 
for the same households and members four 
times during the study period. 

lo assess whether a person consu med 
an amlount more, less, or equal to the aver
age calorie requirement, the study coin
paJres the calories consumed with the Philip
pine RDA for calories.1 Table I I provides 
data on calorie intake and calorie adequacy 
ratios (i;itake diided by roquire ments) by 
sex nd age group for each of the Ou r pop
ulation quartiles. The mean calorie intake 
of preschool children was far below require
ments, particularly for females, who ob
rained only 50 to 55 percent oftheir require
roents. Male preschool children, although 
better off than their female counterparts, 
still consumed much less than the norm. 
The difference between adequacy rates for 
male and female preschbolrs is statistically 
significant ai the 5 percent level. 

The calorie adequacy of adults above 
18 years of age was higher than that for 
children and adolescents. There was no sig
nificant difference between the husbands' 
and wives' calorie adequacy, except when 
the wives were pregnant or lactating. Wo
men who were pregnant or lactating at the 
time of the survey had adequacy ratios of 
0.09 compared to 0.78 for all wives and 

ncts were Fypt. St'tlaroildiSuch difelt i1,,iihlon in I Alderman ind ma,,in von Braun, lue l:Af,cts of the 
!gyptiarl food Rtion ind Suiod- .St on Illot'di .t)ributioo witd (?.os uofpto, Rsearch Report 45 
(Washington, D.:.: ntcrnaiioual tomd Policy Rew ar.h Institute,t),.r1. 

Naional Nutrition (:t1u0 il,N,"utriro, d'd Dietary
Allowvanctes, Part I, Nutrnt.% 
18Philippities, ewarch Co mnitee, thilippt' InR'comten 

i manrla: Nt-4uiw lNiwilon (,uunil, 11)701. 
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Table I I--Calorie intakes of groups of individual household members 

First Income Quartile Second Incortie Qtartile
Daily Third Income QuartileNumber Daily Number Daily NumberGender Calorie CalorieAge ofObser- Calori CalorieIntake Adequacy vations' of Obser- Calorie CalorieIntak. Adequacy vations' ofObser-Intake Adequacy vations'lyears) (percent) (percentl fpercentl 

Male 1-0 873 0.50Male 115 877 0.o7- 12 1,221 0.05 80 817 0.50 114Male ;3- 27 1.355 0.7018 1.075 0.67 30 1,254 0.70Male 16 1,520 0.60 7419-30 20 1.3501,006 0.74 0.53Male 100 2.055 0.80 2840-0-1 1.080 91 1,9420.83 19 0.75 122Male 2,074 0.8065 and older 1,014 0.07 23 2.1 8 0.895 33008 0.52 3 2,251Female 1.14 61-0 711 0.52Female 128 7Q7 0.507- 12 1,114 0.58 104 818 0.55 140Female 52 I,.07 0.0213-18 1.203 0.58 71 1,171 0.01Female !I 1.353 0.02 81I0-30 1,607 20 1,1890.73 0.00123 20Female 1.048 0.7o40-04 1,438 0.78 100 1,581 0.75 141Female 28 1.51 Q 0.8865 and older 1,235 0.00 20 1,018 0.93 4110 1.270Male (household head) 0.00 15 1,582 1.00 6Female (spouse) 1.055 0.771,5Q] 0.73 116 2.117 0.84134 1,5o8 0,o10 08 2,032 0.81 130Pregnant or lactating lc .01430
0.70 10 1,025 0.80women 1431,000 0.08 00 1,704 0.72 50 1,580 0.08 69 

Fourth Income Quartile Total for Entire Sample
Daily Number Daily NumberCalorie CalorieGender Age of Obser- Calo.ie CalorieIntake Adequacy vations' Intake ofObser-

Adequacy vations' 
(years) (percent) IpercentjMale I -0 002 0.03 125Male 808 0.007-12 4431,3o8 0.60 07Male 1,348 0.0913-18 2371,374 0.55Male 32 1,455 0.58IQ- 3Q 1.880 0.73 105

Male 88 1,044 0.7540-64 410Male 1,960 0.82 4105 and older 1,717 2,035 0.850.88 11 1161,705 0.02 25 (continued) 



Table 11-Continued 

858 0.59 111 7Q4 0.55Female 1-6 

Female 7-12 1,197 0.64 65 1,173 
 0.61 
Female 13-18 1,350 0.63 37 1,324 0.61 
Female 10-39 1,682 0.81 132 1,o28 0.76 
Female 40-64 1.364 0.76 30 1,487 0.84 
Female 65 andolder 1,577 1.11 12 1,377 0.08 

Male (household headj 2,020 0.80 101 2.028 0.80 
Female (spouse) 1,601 0.83 135 2.152 0.78 
Pregnant lactating 

women 1,737 0.72 47 1,040 0.o 

Source: Based on data collected by the International Food Policy Research Institute. Philippines National 
Agriculture, "Pilot Food Subsidy Survey. 1083/84," Philippines. 

Note: These are data from the four survey rounds combined. 
The number of observations is th- number of persons times the number of interviews of each person. 
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522
 

205
 

Nutrition Council, and the Fhilippines Ministry of 
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0.80 for husbands. Again, the calorie ade-
quacy rate tended to rise as household in-
come increased for most groups. The par
terns observed in this study essentially con-
form to those observed in other regions in
the Philippines." ' 

These findings su,,est that in order to
reach nutritionally vulnerable household 
members, targeting households with ial-
nourished preschoolers may be inadequate.
School-age children and adolescents, partic
ularly females, were as deficient in calories 
as preschoolers. 

Nutritional Status of 
Preschool Children 

Anthropoometric data for all preschool
children in the sample household provide
the basis for determining their nutritional 
well-being relative to a particular prowth
standard. Four itrdicators 0if nutritionial 

status are reported in lable 
 12: mean

weight as a percent of stailard, proportion

of children below 75 percent of standard 
weight-for-age, proportion below 60 per
cent, and ofZ-scores weight-for-age. Al

though a local Philippine weight standiard 

is available, this portion of the study uses

international standards developed by 
 the
National Center for Health Statistics of the 
United States in order to facilitatr,;nteria-
tional comparisons of results. 

Results reveal that one of ew.rv,,' chil-dren in the study areas is malnourished to
either the second or third degree (less than 
the 75 percent cutoff :uggested in the 

Gomez classification system). Malnutrition 
appears to have been higher in the province
of Antique than in the two other sample
provinces. The data suggest that malnutri
lion declined dramatically from 34 to 18 
percent during the 17 months between the
first and last survey round. The improve
ment ir, child weight relative to the standard 
isalso reflected in the mean weight-for-age,
which increased from 80.7 to 85.0 percent.
The 7 scores for weight-for-age are also con
sistent with nutritional improvement dur
ing the period.
 

The incidence of child 
 rmalnutrition 
varied according to the occupational group
of the parents. The highest percentage ofmalnourished children belonged to families 
of hired fishermen (40 percent), boat-own
ing fishernen (30 percent), tenant farmersof nonfood crops (28 percent), maize farm 
ers (24 percent), wage earners (23 percent),
and landless farni laborers (22 percent). The 
groups that were relatively well off were
the children of professionals arid salaried 
workers arid la'downing rice farniers--tlie 
Occuparional groups with the thighest in
cones (see Table 6). These results indicate
 
that income and sources of income are fac.
 
tors that 
 account for differences in nutri
tional status across occupational groups.
The analysis of nutritional level by income 
group also bears out this observation. It
shows that 15.Q percent of cirldrci in the 
highest income quartile were malnourished, 
compared with 2Q.8 percent of children
belonging to the lowest income quartile.Z-scores of weight-for-age arid mean weight
for-age show similar improvements as income 
increases. 

Robert LI.EIvenson, Barry Ni. t'opkin, and Hiabeth K. (Ouizon, "Nulrtlion, Work and Demographic BehaviorinRural Philippine Households,"
University Press, 

inRural llouscholds inAsia, ed. flans I Binswanger er al (Singapore: Singapore1080); Melba It. Aiigaen an(t (ecilia A. Ftorencio, "tntra Household Nutrient Distribution andAdequacy of Food and Nurinl Itake of Filipino Urban tIhos-hods,"March W80): I t tI); anld P)hilil ne.lournal o/Nutrition lJanuary-Rosario Vaeniui Li, "ASitiy on Nutrient h)stributiorAffecting Nutrient within the Family and Factorstntake," i:,,,srsiny of the Philippines, t)iliunan, tW977 iunieoiraphelt. 
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Table 12-Nutritional status of preschool children, 1983-84 

Mean Percentage of 
Number as a Percent Z-Scores Malnourished Children 

of Obser- of Standard ofWeight- Second Third 

Mean Weight 

' 
Category vations Weight-for-Age for-Age Degree' Degree 

{e'rCel If (percent I 

Entire sample' )53 83 12 --1.04 23.1o 1.84 
Province' 

Abra 803 83.85 -- .58 20.33 1.00 
Antique 1,330 82.71 --1.71 20.24 1.81 
South Cotabato 914 83.09 --1.00 20.85 2.05 

Survey round 
May 1983 768 80.74 --1.87 2Q.88 4,42 
November 1083 700 83.18 --. o 21.40 1.30 
May IQ84 770 83.Q0 -1_57 20.9) 0.53 
November 18. 749 85.03 -- 1.47 10.82 0.0 

()ccupational Categories' 
Rice nariter landowner IQ4 80.28 -1. 33 20.27 1.72
 
Maize farmer ladownetr 228 82.97 --1.70 22.92 15
 
Farmer, other crops 83 84.04 1.48 17.1.1 0.95
 

TIenant rice Larmit r 94. 82.37 -1.70 22.Sn 0.00
 
Ienant l i/t'ai t l eri 138 8,1.22 --1.13 I 8.(I 1.90
 

2 7
lerxint, other cliop 53 00.97 18.._ .00 1.18 
I andhlcss tatIn IMloit 258 8 3,17 1.6 21.5.1 1.03 

\,%"p.c I I I -01 13.09) 1.0.) 22.05 1.78 

Prilh sinndiow i,,dicd 100 80.53 - 1.31 1,I.87 1.01 
IHi ri n . li, o.,,: r s .1I0 81.23 --1.87 10., 1 2. 38 
Ilired fiswrmeni 35 80.0 1 -2.03 . 1.112 2.80 
linmphlyed ovtsv, 2 13 83.80 1.03 20..1) 0.,-I) 
( ICLtlpatloll UncLela,,iid 420 82.75 1.6,1 2,1.78 2.81 

Ilicoln, group' 
First quartile hlow,., I 703 81.35 1.8.1 29.20 2.Q2 
Second qull'trile 703 82.00 1.73 20.35 1.80 
l hird quartile 7o 3 8 3.40 I.0l 21.Q8 .1 ) 

Iourtli quarlih' 7 ,l 8,.O7 1.14 1,.8( I.1Q 

Source: Blawed il ditia ollected by lint Iiternaionl I ,ii lolicy Resarcli IsMiute, IPhilippilwe, National Nutrition 
;uiunctil Iml dhe P'hilippiles linistry of \gI.i iliii,k "l-ilot Fiod Subsidy Survey, I Q8 1/84, "I'hilippines. 

Noti: Ihe . score is a netlod mu.wdin stitdbril.'i, tlic dktrihiinon of actual weight of lie child relative to 
ihe std ;ird v,.,iliht for . ll of i at sewx agc. stIuandards National'Ind lii' doised by the 1(.. Center 

for Ilh.allh Statitic, INCII , .vcr,. i, d in tlu dv
 
S'ecol degretiihilutrtth~un Ille. tIi. hii,i n [.; .veen 0 al/il75 peret ii lie sandard weight for agre.
 
"liitld deg~ree tlualntimliin iicluides luldic,i '."iiiing hss tu n 60 percent oh thf sti l/,rd weight for age.
 
'ThIse data tire for ill survey round', c tolmbilued.
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7 
A COMPARATIVE ANALYSIS OF THE EFFECTSOF THE FOOD PRICE SUBSIDY SCHEME 

In this chapter the effects of each of the
two components of the scheme-price sub-
sidy and nutrition education-are estimated 
based on direct comparisons between house
holds that received these components and
households that did not. As explained ear-
lier, the first survey round was done before
the scheme was implemented and the fourth
round after the scheme was completed. To
avoid the effects of seasonal variations, thethin round was done exactly one year after
the first and the fourth round one year after
the second. Thus, a direct comparison be-
tween rounds one and three should yield
an estimate of the impact of the scheme 
provided no other changes took place during
the year that influeced the outcome vari-
able. But such changes may have occurred,
Therefore a control subsample-one that 
was not a part of the scheme-is needed. 
Assuming that any external changes werethe same for the control subsample and the
subsample participating in the scheme, these
external effects can be isolated from the
effects of the scheme. 

This is the approach used here. Means
for control and treatment groups for each 
survey roupd and means for survey rounds 
one and three and two and fo-'! were tested 
statistically for significant differences. Then
the changes in the treatment groups from 
the price subsidy and the nut,ition educa-tion program were estimated usit'g the meth-
ods presented in Chapter 5. Estimates are 
previded for the impact on household foodexpenditures, calorie acquisition, and calo.
ie consumption, as well as calorie adequacy

of groups of individuals, and mean weight

and height for age of preschoolers. 


Household Food Expenditure. 
Household food expenditures i.creased

greatly for all household groups because food 

prices rose steeply during the study period
(Table 13). The increase was larger for house
holds receiving the subsidy, that is, about
9 percent-approximately the size of the
subsidy--after the scheme had been in ef
fect for 10 months (Table 14). These house
holds continued to spend more on food after
the scheme was discontinued. Households 
receiving both the subsidy and nutrition
education showed the largest increase, but
nutrition education without the subsidy
does not soem to have influenced food ex
penditures. Clearly, enhancement of pur
chasing power of the poor and improvement
of their nutrition-related knowledge are
strongly complementary. The effect of one
is greatly influenced by the presence of the 
other. 

Household Food Acquisition
Household calorie acquisition increased

with the introduction of the subsidy and fell
back almost to presubsidy levels when the
subsidy was discontinued (Table 15). House
holds receiving the subsidy increased their
daily calorie acquisition by about 250 cal
ories per AEU, while the calories acquired
by households in the control group actually
declined by almost 30 calories per AEU per 
day. On the as.;umptiori that this fall wascaused by factors (primarily price increases)

that also influenced the subsidized house
holds, the impact ef the subsidy was judged
to be about 280 calories per AEU per day,

including the decrease avoided. Thus, house
holds receiving the subsidy acquired about

I Qpercent more calories than they would 
have without the subsidy (Table 16). Al
though food acquisition fell when the scheme
ended, it was still about II percent aboveprescheme levels after adjusting for effectsof external factors. Thus, it appears that the 
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Table 13-Weekly food expenditures for each subsample and survey round 

Levels atWhich 
Means are Signifi
cantly Differenta 

Between Between 
Survey Round Rounds Rounds 

Subsample/Levels ofSignificance I 2 3 4 1and 3 2and4 

20.0 24.2 30.5 34.0 0.001 0.001 
With nutrition educiation 20.4 25.0 30.0 3,1.2 0.001 0.001 
Without nutrition educaton 19.5 

Subsample receiving subsidy 

23.3 3t0.3 33.7 0.001 0.001 
Subsample not receiving subsidy 20.4 21.0 34.2 32.9 0.001 0.001 

With nutrition education 21.4 22.5 35.8 34.6 0.001 0.001 
Without nutrition education IQ.4 21.3 32.3 31.3 0.001 0.001 

Subsample receiving nutrition education 20.Q) 23.18 30.2 34.4 0.001 0.001 
Subsample receiving no nutrition education N .5 22.3 3.1.5 32.5 0.001 0.001 
Levels at which means are significantly diffekrent' 

Subsidy versus no subsidy 
Total sample n.s. 0.001 01(15 nIs. 0.001 0.001 
Subsample rcceiving nutrition education nos. 0.005 n.jS. n.s. 0.001 0.001 
Subsamp!e rec eiving in nutrition iductitm .s. 0.05 0.05 0.05 0.001 0.001 

Nutrition education versus nutrition CLi,0,tion 0.01 u.s. n.s. 0 05 0.0(11 0.001 

Source: Based on data collhcteud by tl' lnternationl Food loicy Peseaich Institute, Philippines National Nutrition 
Council, and the 'hilippites Ministry of Agriculture, "Pilot Food Subsidy Survey, 183/84," Philippines. 

Significance is based on t est; neans i 'i.tiflcant' iOle10 level.n.s. not (. 

Table 14-Change in household food expenditures due to price subsidy or 
nutrition education 

Time of Measurement 

Two Months Ten Months Two Mnnths 
After After After 

Initiation Initiation Termination 
Scheme of Scheme of Scheme of Scheme 

(percent) 

Subsidy versus no subsidy 
Total sample 12.7 8.9 5.4 
Subsample receiving 
nutrition education 16.0 7.2 3.7 

Subsanple receiving no 
nutrition education 8.8 11.8 7.1 

Nutrition education versus 
no nutrition education -0.4 -2.1 -1.2 

Source: 	Based on data collected by the International Food Policy Research Institute, Philippines National Nutrition 
Council, and tie Philippines Ministry of Agriculture, "Pilot Food Subsidy Survey, 1083/84," Philippines. 

Notes: 	 Percent.ges of change infood expenditures are itt cotnparison to the baseline and corrected for exogenous 
changes reflected intle control sample. Changes are estimated on the basis of direct comparisons between 
control and treatment populations. [he value of the subsidy was Q.25 percent of food expenditLres of 
households .?ceiving subsidies in survey round 2 and 8.5 percent in round 3. 
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Table 15-Daily calorie acquisition for each subsample and survey round 

Subsample/Levels of Significance 

Subsatimple recetving susidy

With nutrition education 

Witl 1ut inutritirnh'lul thtl 


Subsatnplt- not roceiving subsidy

With nutrition cducation 

Without nutrition educltion 


Suhsaiti11c rec ivi i,i ictilnrition di 
SubsalnplerciVin tilt niuriljn etductio,lnl 
levels Il which elulns ire siuniic~ltlvly dilhrent 

Subsidy vsrsus 1il sublsid,lotal saliph, 

Subsaiipil rrc JlIvitllnluritoO t dtluMi 
 ll
So stinpl1 Ilit'c t i ,'f I ltt tlit illcv i lll 

ed ct 11(on 

SOuiJrce: I5 11i,til1i dt I €lLIe C b, L'1ie lntCdrll ilbltC 1lic,,,
Council, and IIo I'hijipyin.s Muli,

Note: I ,vtils uf sig,(1 icmlh ,oic ls k oil I 1(,st; 

Survey Round 
I 2 3 

1,742 2,038 2,00()
1,78 2,0(3 2,02) 

(1o8(1 2,01 l ,,)80)
1,830 17 I .8(12 
1,88) 1,844 !,873 
1,78.1 1,7.12 1,731
1,84. Ir)5o 1,)51
1.735 1,878 I,80(0 

0.()SO 0.001 0.001 
i.,. (101 0.(l((5 
0.,. ((.0 ] .(0lI1 

ri.., 11.5 1,005 

II IctlLrth l!nid 
till t i I,hi t1510 1)1I Slbsidy Survly, 1Q83/84," ,hiiippnes.

Is. tlil.t l ot signifi, t at ti, (1.10 level. 

Levels at Which 
Means are Signifi

candy Different 
Between BetweenRounds 
 Rounds
 
I and 3 2and4 

1,;18 10.001 0.001 
.740 0.001 ()0 I0 

1,8 11 001 L3.0lI 
I 710 i s. 0.050 
1,778 n.s. 0.050 
i'O41 3 n.s. . 
1.72 0.050 0.001 
1,7 7 i.s. 0.005 

o.)1 
i ts. 

.(01 

r.s. 

tc. Phdippines Natlitital Nutritior 

Table I6-Change in daily calorie acquisition due to price subsidy or nutrition 
education 

Scheme 

Subsidy versos no subsidyTotal samttple 


Subsaiple receiving
nutrition ed'(ucatio>n 


Sulbs am g 1ll
tlp h . eceivi nnutrition educatioln 
N llritlhtn ilo i itl versee s1rnonutrinion t-dhl, ailio 

Two Months 
After 

Initiation 
of Scheme 

10.1) 

17.8 

2 1.6 

2 

Time ef Measuremet 
'Fen Months Two Months

After After
Initiation Termination 
of Scheme ofScheme 

Ipercett 

18.0 11.2 

I14.0O. 

21.0 17.3 
- 1.3 - 4. 0 

Source: ilised itn (hit,l collected by the hnternatinal Food Policy Research Institute, Philippines National NutritionC uncil, a t lie Philippines Ministry of Agt iculture, "Pilot Food Subsidy Survey, IQ83/84," 'hilliNotes: Plrce IttagII, Of cha,1 pines.age alt+ i IIcOmparisloto tilt, baselile and correcteditt the cotntrol satltpl. Chiangs are 
for exogetlous chantges reflectedestitnattil (t thI basis Of direct cOllparisolns betweetn coltrol andtteattltent l)lpllatiols. 
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scheme had a long-term effect on food acqui-
sition over and above the effect of the in-
come transfer itself. This effect does not 
seem to originate with nutritional education, 
which, if anything, had a negative effect on 
calorie acquisition. 

Household Calorie 
Consumption 

According to data from 24-hour food 
weighing, household calorie consumption 
by subsidized households increased slightly, 
although these changes were not statisti-
cally significant. During tile same period, 
calories consumed by nonsubsidized house 
holds decreased significantly (Table 17). 
Thus it appears that the subsidy effectively 
countered a decrease stemming from other 
factors and resulted in calorie consumption 
about 10 percent above what it would have 
been without the subsidy (Table 18). The 
negative effects of external factors are fully 
reflected in the calorie consumption of the 
subsidized households after the scheme was 
discontinued. Whereas consumption levels 

of the two groups were significantly differ
ent during the latter part of the scheme, 
this difference disappeared as soon as the 
scheme was terminated, leaving both groups 
consuming less than before. Nutrition edu
cation appears to have had little or no effect 
ott calorie consumption as measured by 24
hour food weighing. 

Calorie Consumption by 
Individuals 

The calorie adequacy rate increased dur
ing the period of the subsidy and fell after 
the subsidy was terminated for virtually all 
members of subsidized households (Tables 
19 and 20). But adult males and females 
appear to have gained considerably more 
from the scheme than children. Some of the 
adults' relative gain seems to have been 
maintained after the scheme was discon 
tinued. However, school-aged children, 
who did gain some from the scheme, were 
considerably worse off after the scheme was 
terminated than before it was initiated. 
There is no obvious explanation for this 
phenomenon. 

Table 17-Daily household calorie consumption for each subsample and 
survey round 

Subsample/Levels ofSignificance 

Subsample receiving subsidy 
With nutrition education 
Without nutrition education 

Subsample not receiving subsidy 
Wilh nutrition education 
Without nutrition education 

Subsample receiving nutrition education 
Subsample receiving, no nutrition education 
Levels at which means are significantly different 

Subsidy versus no subsidy 
Totat sample 
Subsample receiving nutrition education 
Subsample receiving no nutrition education 

Nutrition education versus no nutrition
 
education 


Levels at Which 
Means are Signifi
cantly Different 

Survey Round Between
Rounds 

Between
Rounds 

I 2 3 4 1and 3 2and4 

1,741 1,670 1,788 t,051 n.s. n.s. 
1,724 1,06 1,804 t,013 0.050 n.s. 
1,757 t,684 1,772 t,688 n.s. n.s. 
t,751 1,703 t ,03() t,080 0.001 0.050 
t,791 1,814 t1,36 t,717 0.001 n.s. 
t,710 t,710 ot 41 ,001 n.s. n.s. 
1,738 1,742 1,720 t,005 n.s. 0.050 
t,734 t,O07 1,707 t,675 n.s. 

n.s. 0.050 0.001 n.s. 
o.s. 0.005 0.001 0.050 
n.s. n.s. 0.001 n.s. 

n.s. n.s. n.s. n.s. 

Source: Based on data collected by the International Food Policy Research Institute, Philippines National Nutrition 
Council, and the Philippines Ministry of Agriculture, "Pilot Food Subsidy Survey, 1083/84," Philippines. 

Notes: Levels of significance are based on ttest; n.s. means not significant at the 0. 10 level. 
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Table 18-Change in daily household calorie consumption due to price
subsidy or nutrition education 

Scheme 

Subsidy versu. no subsidyTotal sample 
Subsample receiving
nutrition education 

Subsample receiving nonutrition education 
Nutrition education versus no nutrition education 

Time of Measurement 
TwoMonths 

After 
Initiation 

of Scheme 

Ten Months 
After 

Initiation 
ofScheme 

Two Months 
After 

Termination 
of Scheme 

(percent) 

-4.4 9.7 -1.7 

-4.4 14.5 -2.4 

-4.2 5.9 -1.1 

2.4 0.5 -0.8 
Source: 	Based on data collected by the International Food Policy Research Institute, Philippines National NutritionCouncil, arid the Philippines Ministry ofAgriculture, "Pilot Food Subsidy Survey, 1983/84," Philippines.Notes: 	 Percentages of change are in comparison to the baseline and corrected for exogenous changes reflectedin the contrnl sample. Changes are estimated on the basis of direct comparisons between control andtreatment populations. 

According to this measurement, nutri-
tion education had asignificant and positive
effect on the calorie adequacy of most groups,
especially pregnant and lactating women,
when provided along with food subsidies,
No impact is detected when nutrition edu-
cation was provided alone, confirming once 
again the importance of providing nutrition
education together with expanded purchas-
ing power. 

Nutritional Status 
The weight-for-age of the preschoolers

in the sample relative to standard weight-
for-age increased during the study period
(Table 21). The increase was largest for pre-
schoolers in the households that partici-
pated 	 in the subsidy scheme (Table 22). 

Based on these comparisons, it may be con
cluded that the scheme improved the aver
age weight of the preschoolers relative to 
the standards. The effects continued for at 
least two months beyond the termination 
of the scheme. Nutrition education does not 
appear to have contributed to these im
provements. 

Table 23 shows changes in the height
for-age of the preschoolers studied. A gen
eral increasing trend was found in all groups.
The increase was slightly larger among pre
schoolers from subsidized households. Thus,it appears that the scheme caused an increase in height of 2.7 percent during the
first 10 months of its existence. The effect 
was slightly higher in the group receiving
both subsidy and nutrition education than
in those receiving only one of those compo
nents (Table 24). 
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Table 19-Individual calorie adequacy by age and gender for each subsample 

and survey round 

Adults Children 

Pregnant/ All 14Years 1-7Years 7-14 Years All 
SurveyRound/ Hus- Lactating Fe- Fe- Fe- Fe-
Sample bands Wives Women Male male Male male Male male Male inale 

(percent) 
Survey round I 

Subsidized 
With education 0.73 0.78 0.65 0.75 0.70 0.55 0.56 0.6o 0.61 0.67 0.66 
Without education 0.70 0.74 0.70 0.73 0.78 0.60 0.57 0.72 0.77 0.67 0.60 

Nonsubsidized 
With education 0.96 0.88 0.71 0.90 0.81 0.55 0.57 0.64 0.59 0.73 0.71 
Without education 0.85 0.71 0.56 0.74 0.60 0.67 0.46 0.64 0.51 0.60 0.59 

Survey rond 2 
Subsidized 
With education 0.88 0.86 0.76 0.85 0.86 0.63 0.62 0.65 0.68 0.73 0.73 
Without education 0.78 0.87 0.77 0.79 0.82 0.62 0.61 0.05 0.65 0.68 0.71 

Nonsubsidized 
With education 0.85 0.78 0.67 0.79 0.76 0.56 0.53 0.69 0.55 0.08 0.63 
Without education 0.68 0.72 0.00 0.62 0.09 0.60 0.3Y 0.41 0.47 0.58 0.55 

Survey round 3 
Subsidized 
With educatior 0.88 0.84 0.79 0.82 0.85 0.60 0.61 0.72 0.69 0.74 0.73 
Without education 0.82 0.82 0.77 0.81 0.85 0.60 0.02 0.61 0.56 0.08 0.72 

Nonsubsidized 
With education 0.77 0.70 0.73 0.75 0.77 0.55 0.54 0.66 0.55 0.66 0.66 
Without education 0.80 0.70 0.62 0.69 0.71 0.62 0.54 0.05 0.58 0.05 0.63 

Survey round 4 
Subsidized 
With education 0.72 0.80 0.71 0.68 0.80 0.65 0.52 0.61 0.52 0.66 0.64 
Without education 0.70 0.74 0.72 0.72 0.80 0.71 0.67 0.68 0.58 0.70 0.70 

Nonsubsidized 
Witheducation 0.85 0.80 0.71 0.81 0.77 0.00 0.62 0.74 0.64 0.71 0.69 
Without education 0.88 0.70 0.71 0.82 0.76 0.08 0.45 0.72 0.71 0.72 0.64 

Source: Based on data collected by the International Food Policy Research Institute, Philippines National Nutrition 
Council, and the Philippines Ministry of Agriculture, "Pilot rood Subsidy Survey, 1983/84," Philippines. 

57 



o Table 2 0-Change in calorie adequacy for selected groups of individuals due to price subsidy or nutrition
education 

Scheme a 
Husbands 

b c a 
Wives 

b c a 
AdultMales 

b c a 
Adult Females 

b c 

Subsidy versus no sutqidy
Total sample
Su bsa m ple re c e iving 
nutrition education

Su bsamp le re ce iv in g no 
nutrition education 

Nutrition education versus nonutrition education (total samplel 

36.4 

30.2 

30.3 

0.4 

37.0 

50.3 

24.5 

-0.0 

5.8 

1I.4 

-3.4 

-8.2 

20.7 

24.4 

15.0 

-0.9 

15.0 

24.7 

3.5 

-10.9 

(percent 

3.0 28.0 

12.8 29.1 

-6.0 29.2 

-0.2 3.0 

26.2 

31.2 

19.0 

-6.1 

-5.4 
-549 

0.7
0 7 

-11.0 

-13.2 

9.2 
29 

16.0I 6 0 

5.1 

-1.4 

9.1 

13.21 . 

5.9 

-3.9 

-1.4 
. 

6.5 . 

-6.9 

-6.3 

Scheme 

Pregnant or Lactating 
Women 

a b c a 

Male Children 
1-7Yeart 

b c a 

Female Children 
1-7Years 

b c 

Subsidy versus no subsidyTotalsamole 

Subsample receivingnutrition education 

Subsample receiving nonutrition education 

Nutrition education versus nonutrition education (total sample) 

13.2 

23.9 

2.7 

-3.3 

8.0 

18.2 

-0.7 

0.6 

-4.6 

9.2 

- 18.0 

-8.6 

14.2 

12.5 

15.4 

14.5 

(percenti 

12.3 

20.0 

8.1 

10.4 

11.8 

8.3 

10.6 

4.7 

23.0 

19.1 

29.6 

5.8 

4.7 

15.0 

-7.3 

-8.8 

1.4 

-14.6 

20.2 

-7.1 

Scheme a 

Male Children8-14 Years 
b c a 

Female Children8-14 Years 
b c a 

All Males 
b c a 

All Females 
b c 

Subsidy versus no subsidyTotal sample
S bsample receiving134 
nutrition education 

9.6 

-8.7 

-5.8 

5.8 

-17.4 

-20.1 

4.7 

19.6 

-11.9 

21.3 

(percent) 

-35.5 19.4 

-21.4 17.0 

13.4 

22.2 

0.1
0I 

1.3 

16.7
1 .7.4 

24.7 

7.4 

19.0 

-7.3 
- 3 

-0.2 

(continued) 



Table 20-Continued 

Subsample receiving no 
nutrition education 40.0 -16.6 -16.1 -8.4 -30.1 -45.9 20.7 7.7 0.1 10.4 -2.3 -6.5
 

Nutrition education versus no
 0.1 	 -4.5 -7.3 
nutrition education Itotal samplel 32.3 14.6 1.6 18.1 10.0 -4.8 0.5 1.5 -5.6 

Source: 	 Based on data collected by the International Food Policy Research Institute, Philippines National Nutrition Council, and the Philippines Ministry of 

Agriculture. "Pilot Food Subsidy Survey, 1083/84," Phiiippines. 
Notes: 	 Percentage of change in food expenditures are in comparison to the baseline and corrected for exogenous changes reflected in the control sample. 

Changes are estimated on the basis of direct comparisons between control and treatment populations. The %slLe of the subsidy was 0.25 percent of food 
in round 3. a is the survey round 2 months after initiation of the 

expenditures of households receiving subsidies in survey round 2 and 8.5 percent 
scheme; b is the survey round 10 months after initiation of the scheme: and c is the survey round 2 months after termination of the scheme. 
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Table 2 1-Mean weight-for-age of all preschoolers for each subsample and 
survey round 

Levels at Which 
Means are Signifi
cantly Different 

Survey RoundSubsample/Levels Between Betweenof Significance I 2 3 - Rounds RoundsI and3 2and4 

(percent)Subsample receiving subsidy 77.3 81.2 84.4With nutrition education 84.9 0.001 0.00179.0 81.5 83.0 85.3Without nutrition education 0.001 0.00574.4 80.(Subsample not receiving subsidy 85.1 84.6 0.001 0.00584.3 84.2 82.2 83.3 n.s.With nutrition education n.s.82.8 81.0 81.0 81.0Without nutrition education n.s. n.s.85.7 80.4Subsample receiving nutrition education 83.4 84.0 0.050 0.05080.4 81.0 82.7Subsample receiving no nutrition education 83.7 0.001 0.01081.4 83.5 84.2 84.0 0.001 0.001levels at which means are significantly dilferent
 
Subsidy versus no subsidy
Total sample 

Subsample receiving nutrition education 

0.05 n.s. 0.005 0.005

0.05 i.s. n.s. 0.050Subsample receivitn.i no nutrition Cducatiori n. .s. 0.005 0.050Nutrition (ducation versus no Ltit!it ioneducation 
n.s. 1s. ns, is. 

Source: Based on data collected by the International Food Policy IResearch Institute, Philippines National NutritionCoutncil, andtlhe Philippines Ministry of Agriculture,
Notes: l.evels of significance ire based on i test; 

Pilot Food Subsidy Survey, 183/84,' Philippi ies. 
n.s. means not sign ificant at 0. I0 level. 

Table 2 2 -Change in weight-for-age of preschoolers due to price subsidy or
nutrition education 

Time ofMeas-rement 
Two Months TenMonths Two MonthsAfter After AfterInitiation Initiation TerminationScheme of Scheme ofScheme ofScheme 

(percent)
Subsidy versus no subsiny


Total sample 5.3 12. I
Subsample receiving 

nutrition education 
 11.3 

3.5 7.3 8.3Subsample receiving n.nutrition education 8.0 17.4 14.9Nutrition education versusno nutrition education -1.7 0.7 -0.3 
Source: Based on data collected by the International Food Policy Reearch Institute, Philippines National NutritionCouncil, and the Philippines Ministry of Agriculture, "Pilot Food Subsidy Survey, 1983/84," Philippines.Notes: Percentages of change are in comparison to the baseline and corrected for exogenous changes reflectedin the control sample. Changes are estitiated on the basis of direct comparisons between control andtreatment populations. 
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Table 23-Mean height-for-age of all preschoolers for each subsample and 
survey ruund 

Levels at Which 
Means are Signifi
cantly Different 

Survey Round 
Between 
Rounds 

Between 
Rounds 

Subsample/Levels ofSignificance I 2 3 4 I and 3 2and4 

lpercent) 

Subsample receivingsubsidy 
With nutrition education 

80.8 
89.2 

Q1.3 
90.7 

93.4 
9 3.7 

Q3.2 
93.0 

0.001 
0.001 

0.001 
0.005 

Without nutrition education Q0.7 t 1,) 9 3.2 93.3 0.010 n.s. 
Subsample not receiving subsidy 

With nutrition education 
91.8 
92.8 

92.0 
93. 4 

931.0 
14.7 

92, 
4,1. 

0.050 
0.050 

n.s. 
n.s. 

Without nutrition education 
Subsample receiving nutrition education 
Subsample receiving no nutrition education 

90.9) 
90.7 
90.8 

90.81 
Q1.8 

.1 

91.4 
Q4.1 
Q2.4 

0.7 
9)3.0 
Q2.2 

n.s. 
0.001 
0.010 

n.s. 
0.010 

n.s. 
levels at which meatns are sigtiicntlv different 

Subsidy versus no subtily 
Total sample 
Subsample receiving nutritiun ediicai n 

0.005 
(.001 

tiS. 
0.001 

n.s. 
n.s. 

tis. 
. 

Subsample rctiving noint IrIion Iiu.. alin ni.5. 0.050 0.001 
Nutrition (ucItiot 
education 

ivip, rio iii i r s l 
ti. Is. 0.010 0.050 

Source: a-.i(td ol, oara colhcted by the Internalional Food Policy Research Institute, Philippines National Nutrition 
Council, and Ihe I'lili;pinle Ministry of AgrICulture, "Pilot Food Subsidy Survey, 1983/84," Philippines. 

Notes: Iev,,s of significance are blsed oi I test; ii.s. means not significant at tie 0.10 level. 

Table 24-Change in height-for-age of preschoolers due to price subsidy or 
nutrition education 

Time orMeasurement 

Two Months Ten Months Two Months 
After After After 

Initiation Initiation Termination 
Scheme ofScheme of Scheme ofScheme 

lpercentl 

Subsidy versus no subsidy 
Total sample 1.4 2.7 3.1 
Subsample receiving 
nutrition education 1.0 2.9 2.5 

Subsample receiving no 
nutrition education 1.4 2.2 3.1 

Nutrition education versus 
no nutrition education 0.5 2.0 1.0 

Notes: 	Percentages of change are in comparison to the baselirt and corrected for exogenous change reflected 
in the control sample. Changes are estimated on ftre basis of direct comparisons between control and 
treatment populations. 
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8 
A MULTIVARIATE ANALYSIS OF THE EFFECTSOF THE FOOD SUBSIDY SCHEME 

Direct static comparisons
reliable results 

may not yield in the Appendix, Table 34, and the paramebecause the effects of the ter estimates for the key variables are sumscheme are nt effectively separated from the marized in Tableeffects of other factors..'° Therefore, in this 	
25. The estimated price

and income elasticities andchapter cornp rative analysis issupplemented reported 	
the MPC: are 

in Table 20. As shownwith empirical results of multivariate analy 	 in Table 
sis, employing 	 25, changes in household income signifithe analytical methodology
presented in Chapter 5. 	

cantly affected both food eXpenditures and
calorie acquisition. Furthermore,A comparison 	 the subof the food consirnptiutn sidy seems to have had an impact on thesepatterns between the first (baseline) survey household variablesand the subsequent survey rol1 uds indicates 	

over and above the ef
fect expectedthat the rationed subsidies for rice were 	

from the real income em
infrarnarginal 	 bodied in the subsidy. Changes in the pricefor about 90 percent (f tire of rice did not haverecipient 	 a significant effect otihouseholds. )n averag , rice acquisition 	 either food expenditures or calorie acquisiper capita was eitateid at II 8 tion. Changeskilograms annually before 	 in the price of cooking oilIhe subsidy was
introduced, wherea , 	

aflected food expenditures as well as calorie'he per capita ration acquisition significantly. No significantwas only 00 kilograns per year. For cooking ef
oil, however, the rationed quantity was 

lect of the nutrition education component 
ex-
 of the schemetramarginal. )n average, per capita 	 was detected.

intake 'lie estimated income elasticity for totalof cooking oil was about 2.20 kilograms per 	 food expenditures,year, while the subsidized qtuantity was es-	
which waS about 0.68,

is in the plausible range andtirnated at 4.70 kilograms per year. 	 is similar tothose obtained in studies of Sri Lanka (0.72), 
(0.07).-" The calorie
Thailand (0.05), Egypt 10.09), and Bangladeshacquisition elasticity

Effects on Household
Food Expenditures and 	 of 0.33 is about half of the hood expenditureelasticity, indicating that even poor ruralCalorie Acquisition households have ;atendency to shift to
The paratieters of equation (3) higher-priced sources (,fcalories as incomesin Chap- increase..'ter 5 are estimated by ordinary least squares 

Th us, the average increase inhousehold incomes of 8.0 percent broughtfrom the pooled sainplt, from the four survey
rounds. The regression 	

about by the rice and oil subsidy is estimatedresults are reported to have caused anl increase of 5.6 percent 

'er t'ilSirup A dcrwt,t, "A Al ityiic.d t r w,)tr.for As-tssitg' Nuirtioni(bod 	 I~tct.'
Pofiy rd. (tat,,,K. MNit arldBtii;ta Ittudditttoi 	
L ol Policies and Prograns,"itt llgitllton: hndimiw55 0.t~	 , itive y twrss, tW0851, pp.,'5
David F.SAtin. tr Ittnd Food (;us rrtimtio in SrilSanki:I082," rlierra titi tti itit(y 	

An Aitlysis tt (ofhanges from 19Oft)to!, Ir,Iir Itrstiiti, Wshifogitf/fftco 	 D..(.,
onlIncomr 1)i.'.ribut 	 t1tto18 IfireograI)hedl; Trairawtvintd Nutritio;n; 	 rakrIAIiratn and von Braunn, lffects o/h, /eyptiaSubsidy System, and 	 loocid
()dirt K.Knudttsi 	 ?ation andaid t'ascltale I.. Scarnizio, Nutrition and Food Neecs inDevelopingC(olntri ,Stiaff Wotrking ',,I)-r328 (Wasintoni , ).C.:World tank, t079).2,This valti is abtiul[ tie sarnc ;i%the avt-rig estimate(t by Alderman ftM7ueE/ffect/f0ool'rit, 	 a number ofcounlri(es tfarotdnd/ionw 	 Alderman,t (c0oi/,'theIcquisitor offood by l.owlnuonoe llousehoids [Washin,,on,D.C.: iterinationil Food Policy Restarch thistiliuie, t01) . 
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Table 25-Key coefficients for household food expenditure and food 

acquisition regressions 

Independent 


Variable 

Log incolik 


Subsidy 

Price of rice 

Price of cooki g oil 

Nutriion education 

Regresw'n R 

N 

Dependent Variable 
. . ............ Household Calorie Acquisition
nednHousehold Food Expenditures 

Model A- Model A2 Model B.I 

2.20 2.10 o 
5,.02) .72-I' 27.171' 

0.03 
(7.30)' 

0. 16 
14.U1j 

' 
B.IM 

11.321' 

O.(10 
10.371 

0.00o 
0.3-11 

12. II 
- 1.12) 

0.01214.1Ii' 
0.0041.,l) 

--5.)813.5 11" ' 

-o.02 
- 0.731 

0.(12 
! 0.801 

22.07 
11.2B) 

0.73 0.72 0.38 

2,50) ?.50 2, O ) 

lh t SiIIhe wi)Notes: I !wi atdult ' 1 i, ncluihol uut tdu (tlo\v,[t ltn iion ft )requivaltIlt unit IA 
, 


and w,tX ( tandatd uoln iJtt)tlo lil',, I etl. ltIiti' i t cuuI'!ici l',I,iIVc'IinCu 

Model B-2 

23.07 
127.00)" 

08.23 
(3.3,1)' 

12.22 
11.121 

7 i56 .1 11) 

21.0 
11,24) 

0.38
 

2,50Q 

of dill ret ages 
t, .App. ndix, I able 

3.1 Iht figure" in himicllhws ircI iatllo. 

lvil
Significant 't the S percc i)l 
It hpeoSignificant at ll lii. 

in total food expenditures and 2.6 percent 
incalorie acqui!,ition if the income transfer 
from the subsidy istreated the same as other 
income, 

The estimated price elasticities for rice 
of -0.000 to --0.020 and -0.020 to --0.050 
for cooking oil ster low, hut these should 
not be confused with own-price elasticities. 
The price elasticities shown inTable 20 are 
price elasticities for total food expenditures 
and total calories, and they show the nit 
effect after substitutions among corn-
modities have taken place. Therefore, they 

would be expected to be lower than direct 
price elasticities for individual foods. 

One of the issues addressed in this 

study-whether the subsidy scheme influ 
ences household food consumption over 
and above the effect of the income transfer 
as measured by the income elasticity 
above-is tested and evaluated using two 
different model specifications (see Chapter 
5). As reported in Table 25, the subsidy 
component of the pilot scheme positively 
affects both household food expenditures 

and calorie acquisition: it is highly signifi
cant. The effect detected by the subsidy 
term isover and above the price and income 
effects. The effect of the nutrition education 
component of the pilot scheme is weak but 
positive. Although significant at only a 0.20 
level, it appears iniportant as a complemen
tary intervention in the scheme. To further 
explore the effects of nutrition eClucation 
on households, interaction between nutri
!ion education aid the subsidy-that is, 
both schemes operating sirnultaneously
are tested in regressions. Such tests indicate 

no differetntial effects of nutrition education
subsidy interaction on calorie and food ac
luisitio3.
 

The estimate< of aLsolute effects can be 
gleaned from the MPCs and the price arid 
income elasticities. The MPC results show 
that an additional P 1.00 of subsidy income 
would add P 0.69-0.98 to food expendi
tures. The 0.50 MPC for expenditures on 
food from all income sources other than sub
sidies is within the range usually found in 
poor rural areas in the developing world. 
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Table 2 6 -Parameters for estimating the impact of the pilot subsidy schemeon household food expenditures and calorie acquisition 

Independent 

Variable 

Marginal propensity to consumne
All income net of subsidy 
Subsid y in comeConsunption para eteirsIncome elasticity 

(net ofisubsiJyl 
Rice price elasticity
Oil price elasticity 

Nutrition education effects 

Dependent Variable
Household Food Expenditures Household Calorie Acquisiion 
Model A-I Model A-2 Model B-I Model B.2 

0.501 0.5 3" 1 2 53"
0 1''2 1 5 32 .. 0, 303' 222 , 

0.00 0.70 0.32-0.01 0.34--0.01 -0.02-0.0.1 -0.02-0.04 - 0.04 -0.040.02 0.02 22.07 21 80 
Notes: See the Appendix, Table 3.1, flor a complete set of regression coefficients.IThe adult equivalent unit (AEUJis a telhod used io conver! the conll,, iltinI of persolis ofldifferent ages and sex into standard consumption

units. 
Pesos per AU per day.

Calories per AEU per day.
 

The difference in the MPC between
cash and subsidy incomes is also large forcalories. Thus, the marginal propensity toincrease calorie consuMplio, from subsidy
income is about twice that of the MPG forall other sources of income. In absolule 
terms, every additional peso of subsidy in-creases calorie consumption by 222-363
calories per AEU. The impact of an addi-tional peso of other income is about 150calories per AEU. 

Different MPCs for different sources ofhousehold income have also been found inother studies of consumption behavior inboth developed and developing countries.
In Kerala, India, there is evidence that par-
ticipation in rice subsidy programs in-creased the MPCs of some households..-'
Several studies on the consumption effectof food stamps on U.S. household; indicate
that the MPC for subsidy transfer is twice
to three times that of the MPG for money
income 2.t 

The behavioral change that caused ahigher MPG for subsidy income cannot be
fully explained. Perhaps the scheme gener-

ated an increised awareness among participants about food and nutrition needs over and above the explicit nutrition educa
lion intervention that accompanied the
price subsidy. It is conceivable that mothers' 
awareness of the nutritional objectives ofthe scheme helped realign family budgetpriorities. In the pilot scheme, there was a
strong persuasive element introduced by efforts to draw methers into nutrition educa
lion classes administered by the extension 
workers. 

Another plausible explanation is thatthe use of rice arid oil as the food com
modities in the scheme altered food budgets
in such a way that the caloric content per
unit of the household's food bundle wasincreased. Per capita daily calories acquired

frotn rice increased 
 from 326 grams priorto the subsidy to 423 grams when the sub
sidy wams in force. Daily calories acquired
from cooking oil increased by 30 percent.
This raised the MPC for calories for someof the families. 'The calorie density per kilo
gram of rice and oil is abnut twice that of
foods in the average food bundle of the study 

21 Shubh Kumnar, The Impact of ,Subsidizcd /ice on f00(d Constuntionl and Nutrition intKeraila, Research Report5 (Washingron, ).C.: Iternarional Fnod Policy Research Institute, IQ79).2, Setiaer and Young, "itupact of [Fod Siatmips Oil Foo( I:Sptinditures." 
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households. Thus, in designing a project it 
is important to consider not only the eco-
nomic value of the subsidized good but also 
its nutritive value if the program is to be 
nutritionally effective. 

Evaluated at their mean values, the total 
energy increase from the scheme is equiva-
lent to 130-138 calories per AELW per day. 
This calorie effect combines net income ef-
fects, price effects, and effects caused by 
higher MPCs for subsidy. The scheme's total 
imact on calories isequivalent to 7 percent 
of the calories consumed per person in the 
study households. In terms of food expendi-
tures, the scheme effectively increased total 
food budgets by P 0.27-0.34 per AEJ per 
day, basically the same as the average trans 
fer value of the subsidy, which was P 0.31 
per AEU per day. 

louselhold income cat1 be iniltenced by 
decisions regarding the allocation of time 
of each household member to various activ 
ities, includitng income earning. Food sub 
sidies may cause a change in time allocation 
in general and in the allocation of titne to 
income-earning activities in particular. 
Thus, it may be hypothesized that the sub 
sidies reduced the time allocated to income 
earning activities. This implies substitution 
between the real income embodied in the 
subsidies and household income from other 
sources. 

Such substitut ion isignored in the models 
used here and, if it is significant, the models 
overestimate the effect of the subsidies. To 
explore whether such a substitution oc 
curred, the household income variable was 
replaced by predicted wage rates for the 
husband and wife of each household, and 
the models were rerutin. Neither the size of 
the coefficient of the subsidy variable nor 
its level of significance changed appreciably. 
Furthermore, when the nu imber of hours 
worked in income-earning activities and 
household incomes excluding the subsidy 
value were regressed on the value of the 
subsidy and a set of other variables, no sig-
nificant effect of the subsidy on hours worked 
or household incomes from sources other 

than tile subsidies was detected. Thus, it 
appears that the use of household incomes 
as an explanatory variable is acceptable for 
estimating the effect of the scheme. 

Effects of Other Factors 

The regression of food expenditures on 
household size gives negative and signifi
cant results, indicating that the presence of 
more family members reduces food consump
tion per AEt. Household size is generally 
more closely related to food expenditures 
than to calorie acquisition. 

The education of the wife is strongly 
correlated with food expenditures, aftercon
trolling for incomes and nutrition education: 
the more educated the wife, the more she 
is likely to spend on food for the household. 
Perhaps she purchases more expensive cal
orie ., such as processed foods, because the 
opportunity cost of time spent on food prep
aration increases with education. Or perhaps 
higher education leads to a better under
standing of the importance of adequate 
nutrition. Evidence from Nicaragua and else
where indicates that women's schooling 
plays asubstantial role in family nutrition.25 

tHigher education of the husband does not 
appear to affect food expenditures or calorie 
acquisition significantly. 

Participation in food assistance programs 
sucIt as those administered by Catholic Re
lief ervices, CARE, and the World Food 
Prgramnme significantly affected food ex-
Pletotures and calorie acquisition among 
the study households (Appendix Table 34). 
The quantities received by households front 
such prugrams are not included in the esti
mates of total food expenditures or calories, 
and the significant and negative sign demon
strates that food from these programs was 
substituted for food from other sources. 

The regressions show that a large share 
of total household incorte earned by women 
is associated positively with food expendi
tures and negatively with calorie acquisition 
(Appendix Table 34). This isconsistent with 

t)maiid: income SC-em%()verrated iiid Women's 

14 (January February t 84): 105-128. 
- Jere irinal ii i ,i Wolfe , "Mor,Fvi~dL'IlCi' ilNUIirll Ii T 

Schoo 'g I tndetremIphasizIed," loIniaI of Ov5t'hlopinct F:Cooimic. 
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the hypothesis that households where theopportunity cost of women's time ishightend to purchase more expensive calories-such as processed foods-to reduce foodpreparation time. 

The degree to whicl 
households supplytheir own food is partly captured by the
OWNFARM arid ()WNGARD)IN variablhs,

These variables significantly and positivelyaffect calorie acquiSitiori. [he positive signon total calorie effects indicates that honseholds with a higher ratio of own-prodIuce,
all things being equal, tend to acquire mHore
calories. Under the definition the calorieacquisition lerm covers calories from both
purchased and ownproduc( foods. 

Effects on Consumption of
Rice, Oil, Fish, and Maize 

I h( subsidy component of the schemehad d posirli,.- arid significgmt effect on thecotsuminption o! rice, oil, nid fish and a niegative effect on Ie, Consumption of maizelible 27!. The ,ll( for irie fronl total
household inc.uel, excludin, the subsidy,is estimated te be 88 caloties or slightly
more than one-half of the MIPC for totalcalories. The MlPC from subsidy income is210 caloric, compared to 226 for totalcalories. Thus, tHie increase in total calorie
consumption brought about by the subsidy
is almost totally accounted for by increasing 
rice consuIiption. The MIPC for oil is 20calories from the subsidy and 8 calories from 
other incomes.
 

The income elasticity is estimate(]
about 0.2 efor rice, 0.4 for oil, and 0.5 
to 

for
fish, while itis negative but nonsigri ificatI
for maize. Own-price elasticities forriceatid 

maize 
are negative but not significantly different front zero. Own price elasticities foroil aid ishare estimated to be about - 0.o
and --0.8, respectively. Thus, 
 price sub-sidies for extramarginal quantities of oil
would be expected to increase oil consunip

ion by 6 percent for each 
 10 percent reduc-

ion in its price. The nutrition education 


component of the scheme appears to have
had a oositive and significant impact on riceconsu:i.-ption. 
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Effects on Calorie
Consumption by Preschool 
CChildren 

As reported in Table 28 and in the Ap
pendix, Table 30,calorie demand equations
for in(dividuiral preschoolers yielded statisti
cally significant coefficients for the income 
aid subsidy variables. 

The scherrie resulted in an additional
effect on calories consumed by preschoolers
over and above the effect operating through
increases in the households' incomes andcalorie consumption. This may be partly exphined by the families' increased awareness 
(ifthe nutritional problems of children. The 
regnlar monitoring of children's weights,
conducted as part of the experiment, mayhave increased the mothers' awareness,
specially since the nutrition education 

campaign stressed the importance of correct 
.lihd
feeding practices.According to the demand models, theilmpacit of the pilot scheme on daily caloriecoriUniptio of preschoolers between ages13 anld 83 months was 3155 calo ies per

child---about 3 io() percent of the average
calorie intake of preschoolers in the sample.
These figures a-e below the average estimated for the household both in absolute 
terns arid relative to individual calorie
qu'irenient. re-

For the household, the average
effects per AU-) were in the neighborhood

of 136 138 calories per day.
 

Effects on the Nutritional 

Status of Children 
Whether the calorie increases for preschool children resulting from 
 tile subsidyscheme translated into child growth is a


critical question from 
a policy standpoint.
An increase incalorie consurmption may beviewed not as a measure of the ultimate 
outcome of policy, but rather as a measure
of an intermediate outcome. T)'his distinc
ion is often critical in measuring the impact

of a prograni. Indexes of child health andnutritional well-being are considered bymany to be important indicators of current
economic welfare of developing countries.
It is one set of measures of 'he quality of 



Table 27-Key coefficients and parameters for estimating the impact of the 

pilot subsidy scheme on the acquisition of rice, maize, oil, and fish 

Independent Variable 

Log income per AI-! 

Sincluding subsidy) 

Dummy for subsidy 

Price of rice 

Price of maize 

Price of oil 

Price of fish 

Nutrition education 

R 
Number of obswr'vatiotis 
Marginal propensity to consunie< 

All incomes (net of subsidy) 
Subsidy income 

Consumtption [)mirdtiters 
Incotte elst icity 
Inet of subsidyl 

Price elasticitv!
 
Rice 

Mai\ze 

()il 

H11 


Nutrition eductiii eflects 
Itmpact of sifsidy oil acqui.sitiot 

(c,lnries per AlI I pt daiy) 

Dependent Variable: Calorie Acquisition Per AFIJ Per Day
 

Rice Maize Oil Fish
 

333.13 -32.67 28.55 39.04 
(6.14)"(1.201" (- 0.0O) (o.50" 

122.02 -104.79 12.22 52.40 
1- 3.53)" (3.1 8)" (Q.271"(3.89)' 

-5.81 33.87 -1 .02 4.10 
(-0.351 12.15)" (-0.79) (1.37) 

7.80 --11.12 0.51 0.22 
10.65) I - 0.07) (0. (0.10) 

-10.60 7.)7 -1.22 0.77 
1-4.701 13.77)' 15.4 1' 1-I.90)' 

-3.00 5.51 -0.43 --7.57 
(-1.231 1-I.82) (-I.0)) 1- 13.20)" 

78.14 9,.)2 3.01 -4.27 
(2.28)-' 0.58) (0.91) 1--O.8fi) 

0.15 0.16 0.23 0.34 
2,131 2,131 2,131 2,131 

88 --Q 8 I0 
210 -113 20 03 

0.23 -0.18 0.38 0.52 

--0.01 0.55 -0.06 0.10 
3.0' 10 -0.004 4.0. 10 1.7 - 10 

-0.08 0.40 --0.62 -0.11 
-.0.02 --0.24 --0.05 -0.78 
781.14' 1.92 3.01 -4.27 

227 -108 I5 50 

Notes: Ilih numbers iti )irentliesues ;i(r t-values. Iie adult equivalent uttit (AIIJ) is a tnethod sewdto convert 

the 'o( ,utiTmptili if pel(lm of difler, ti ages ainid 
Significant at the 5 peircttit level. 
Significant at iht 10 rtklit Ivel. 
(,lories per AHl 1wr peso 

life, which isitself a policy objective. A child's 
good health and nutritional status signifi-
cantly influence his or her intelligence, 
health, and nutritional status as at adult 
and have a direct impact on adult produc-
tivity and earnings. 2 o 

The current state of knowiedge on how 

to measure the effects of an intervention 

sex into stanfdad consutmption units. 

progran oi child nutritional status is quite 
poor, partly because of the difficulty in mod
eling the interactions among biological, 
behavioial, cultural, environmental, and 
socioeconomi( factors that influence lhe 
nutrilional status and health of children. It 

is quite possible, for example, that an in

crease in calories may increase energy 

lealth, atid Nutrition itt a Developing 

Country," Jilotml v.0'Iet'i'lo/)t'ti t Fconotni(,; I I (No, I 1082): 103 193. 
2" Barbara Wolfe and Jere lelvirtian, "lt teritiants Of Child Mortality, 
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Table 2 8 -Regressions 

Independent Variable 

Log income per AI per dlay 

Household calorie acquisitionper AFEUper day 

Subsidy 

Price of rice 

Price of cooking oil 

Nutrition education 

R2 

of calorie intake of children aged 13 to 83 months 

Dependent Variab,'e: Calorie Intake Per Day
Model A-I Model A-2 Model B-I Model B-2 

140.39 129.05 
(3.04)" (3.3 5) 

... .. 0.10 0.09 

I 1.34 100.27 
(3.34)" 
0.87 

(3.02)" 
88.35 

(3.64)" 
08.60 

(1.91) 
-0.34 

(--0.54) 
- 55.07 

(3.3 1)' 
45.87 
11.371 

-0.25 
(--0.40) 
-55.48 

(2.87) 
63.36 
(1.76)" 

-0.37 

(-0.58) 
-62.14 

(2.87)' 
43.71 
(1.311 

-0.28 
(-0.44) 

--01.2 I 
I- I.00)' 

0.43 
1-I88)" 

0.43 
(2.10)" 
0.43 

(-2.07)' 
0.43 

Note: See the Appendix, Table 30, for tile complete set of regressions, The numbers in parentheses are [-values.Significant at the 5 percent level,
Significant at the 10 percent level. 

expenditures and thereby improve the well-
being of toe child without changing anthro-pometry. There are also many measurement
problem associated with anthropometric
vari0bes. Inmost cases, regression analyses
based on cross-sectional data give very low
R2, indicating an insubstantial knowledge
of factors that influence nutritional status 
or an inability to quantify and incorporate
these factors into regression analysis.

The anthropometric data in this study-
weight, height, and age of preschool chi)-dren-were collected monthly from apanel
of children from study households prior toand during the time the scheme was in
force. 

As opposed to the various food-related 
measures of outcome used in calorie regres-
sions, anthropometric indicators reflect 
both food- and health-related factors. Thus,the statistical estimate of effect must be able 
to control for factors such as age, sex, birth
order, breast feeding, morbidity, and child 
care, which, along with household variables
such as family size, education of parents,
and accessibility to clean water are expected 

to influence the nutritional status of pre
schoolers. 

A complete list of the explanatory vari
ables used in the regressions and the estimated coefficients isgiven in the Appendix,
Tables 37 to 4 1. Table 29 she'."- :'e key
coefficients for estimating the impact of thescheme, using the five indicators of nutri
tional status as dependent variables. 

Increases in household incomes appear
to have a positive effect on all five anthropometric indicators. This effect ishighly
significant for short-termthe indicators,
weight and weight-for-age. The subsidy does 
not seem to influence nutritional status over
and above the effect of the income from the
subsidy. The nutrition education compo
nent of the scheme appears to have had apositive impact on both short- and long-term
indicators. 

As shown in the Appendix, Tables 37
4 I, a nunber of other variables appear toinfluence the nutritional status of preschool.
ers. These include diarrhea in the recent 
past, birth order, access tL; clean drinking
water, and household size. 
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Table 29-Key coefficients for nutritional status regressions 

Independent Variables 

Dependent Vpriable 
Log Income Per 

AEU PerDay Subsidy 
Price of 

Rice 
Price of 

CookingOil 
Nutrition

Education 
RegressionR2 

Weight 
Percent of total income 0.68 

(3.33)" 
0.03 

11.441 
-0.04 
(-0.231 

46 10 " 

(1.37) 
0.25 

(1.591 
0.72 

Dummy 0.68 
(3.28) 

-0.12 
(.-0.76) 

-0.21 
(-1.171 

59, 10 
(I.77)' 

0.21 
(1.30) 

0.72 

Weight as apercent of 
standard weight-for-age 

Percent of total income 3.78 0.21 0.30 0.02 2.27 0.14 
(2.771" (1.711" 10.231 (1.08) (2.171 

Dummy 3.70 
(2.70)' 

-0.70 
(-0.o5) 

-0.02 
(-0.77) 

0.03 
(1.521 

1.94 
f1.86)" 

0.14 

Z-scores of weight-for-age 
Percent of total income 0.42 

(2.43)' 
0.03 

(1.97)" 
0.01 
(0.00) 

87 . 10 
(0.311 

0.28 
(2.08)" 

0.12 

Dutmy 0.41 
(2.35)" 

-0.11 
(-0.791 

-0.17 
(-.1.12) 

23 10 ' 

(0.81) 
0.23 

(1.71)' 
0.12 

Z-scores of weight for
height 

Percent of total income 0.24 0.04 0.43 ]1 . 10 -0.17 0.11 
(1.40) (2.48)' (2.08) (-0.04) (-1.29) 

Dummy 0.21 
11.25) 

0.10 
(0.75) 

0.28 
I.87)' 

Q . 10 
10.33) 

-0.20 
(-1.51) 

0.10 

Height as apercent of 
standard height-for-age 

Percent of total income 1.11 
(1.38) 

-0.03 
(-0.37) 

- 2.03 
(-2.711" 

--0.02 
(-1.20) 

2.01 
(3.29)" 

0.16 

Dummy 1.16(1.451 -0.82(- 1.31) - 2.10(-3.11I -0.021" -1.331 1.94(3.17)' 0.17 

Notes: See the Appendix, Table 36, for the complete set of regressions.The numbers in parentheses are t-values. 
Significant at the 5 percent level. 
Significant at the 10 percent level. 
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9 
COST-EFFECTIVENESS ANALYSIS 

Food price subsidy schemes are but one 
of many instruments that governments use 
to alleviate calorie-protein deficiencies aocd 
to improve nutrition among poor households,
In the Philippines, existing interventions 
focus on growth monitoring, extension ofnutrition education to mothers, and direct
supplemental feeding of malnourished chil
dren. Several other schemes that are health-
related (such as immunization, mother and 
child health care, oral rehydration) andcommunity-based schemes, such as home 
ant; community gardens, have been imple
merited with varying degrees of cost and
effectiveness.!:' Although these interven-
tions have reached a significant proportion
of the high-risk pupulation, their impact and 
relative cost-effectiveness are not clear. 

In this chapter the cost-effectiveness of
the pilot subsidy scheme will be measrird 
in absolute terms and relative to other
nutrition-related intervention programs or 
policies. Cost comparisons often stiffer from
lack of adequate data, particuilarly regarding
the net effects of programs. Varying degrees
of methodolog;ical rigor also make meaning-
ful comparisons among the various types of
interventions and progr! ms difficult. [For these 
reasons, the following analysis deals mostly
with determining the cost-effectiveness of
the scheme itself. Comparative analyses
with other nrtrition-relatcd interventions 

wit! be included to the extent permitted by

availability of estimates of the effectiveness 

of other programs. 

Program Cost 
The fiscal cost of op',rating the food price

subsidy scheme is given in Table 30. The 

items reflected are, strictly speaking, gov
eminent financial or fiscal costs, as they
refer to explicit budgetary costs. Economic 
or implicit costs of the subsidies and the
transaction costs incurred by beneficiaries 
are ignored. 

The fiscal cost of the subsidy scheme 
consists of three main components: the cost
of the price subsidy, the cost of the incentive 
paid to retailers, and the cost of adrninis
tration and management.

The cost of the price subsidy is com
pitted as the price discount allowed for rice
and cooking oil mflultiplied by the subsidized 
quantity. The price ,iscouit is the difference 
between the market price and the subsidized 
pricet paid by the part icipating households. 
As shown in Table 30, this component ac-
COuntred for a)oUt 84 percent of the total
fiscal costs. To compensate retailers for
added costs, the schreme offered an incen
ti-, 7 percent of the gross sales of the 
program commodities to the accredited re
tailers. Th.' reliance Of te subsidy scheme
 

on 
 the private trade network for its procure-

Iuou and (list ribltion effectively saved the
 
government the costs of tire 
 provision of
warehousing, distribtiton outlets, and ve
hicles. 'h a(diniistrative overhead covered
 
salaries antc 
 benefits for the extension work
ers and pa'aprofessional workers, tie cost

of travel of monitoring staff, salaries of cen
tral office project administration, office 
overhead, vehicles, and costs of printing the
discount cards. It is difficult to estimate the 
cost of the nutrition education component
separately from the administrative overhead 
for the subsidy operations because extension staff metnbers performed both as sub:rdy monitoring officers and as nutrition
educators. If person-hours were the mea-

Stewart [tunernfeld e alt., Pl. .180 Title ,Stidy ofth., ImpactofI1:,A 
 ood Assistantce fiograins in the PhilippinesIWashington, D.C.: It.S. Agency for Intertidronal Developrri-.rt, 19821. 
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Table 30-Fiscal costs of the pilot food price subsidy scheme and their 
distribution 

Cost Per Month 
Adminis- Total Pilot 

trative Program Population FiscalCost PerCapita
Province/ Subsidy Retailers' 

Subsidy Cost Incentive Cost Cost Coverage Monthly Annually Annually
 

Ipe os 	 (pesos) (I..S.S) 

Abra 
Rice and oil 	 I ,5o5 ,130 1,850 I ),881 2,82Q 7.03 84.36 7.67 

183.5J 17.2) (0.3 1100.01 

Antique 
8.64 103.68 9.43Riceand oil 	 108.058 I , 2,01 22,502 2,015 


183.Q) (7.2) (i.01) I (0.01
 

Antique 
Oil 4,04 221 1,o31 0.7t 1,707 3.78 45.36 4.12 

(72.7) 13.3) j2-1.01 100.0) 

South Cotabato
 
Riceand oil 13,8ol I, (5 1,080 I0,742 1,012 8.76 105.12 0.56
 

(82.8) 17.11 110.11 110(0.0) 

area-;Averag .ll .1 ,.1 .I .1,2581 5,5.13 50,215 0,810 8.60 104.28 0.48 
2


(83.11 17 ) 1Q.11 )00.0) 

Source: llased on ,lata tollelcd by the International -oodPolicy Re;earch liluoitite, Philippines National Nutrition 
Food Subsidy Survey,. 1083/8.1," Philippines.Plhilippiles Ministry of Agricullure. "ilot 


Note: Thw ntilwr\ in [ -t'onlhc. ()Ith(total cot.
 
Council, and wt' 

are percentage, 

sure, however, the extension staff spent O0 the different levels of target ng,and program 

percent of project time on subsidy monitor costs. Estimates of the net effects of the 

ing and 40 percent for nutrition educalion. scheme given in Chapter 8 are summarized 
in Table 31 . It must be noted that theseAdministrative costs accounted for 0.4 

percent of the total cost of the pilot scheme. estimates are computed at the mean for all 

It is likely that in anational program, several particinating households and children within 

layers of supe,,'isory infrastructure, from these households. The leakage issues have 

the central offices down to the region, prov- been discussed in Chapter 5 and will not 

ince, and village levels, would be necessary. be repealed here. 

This heavy supervisory infrastructure would Cost-effectivetness indicators are devel

oped in this study for alternative programlikely put pressure en the implementing and 
goals. E[istimation procedures are describedcoordinating aencies (in this case, the 
in Chapter 5.) Therefore, a program design

Ministry of Agriculture and the National Nu 

trition CoMtnc!). Such burdens are associated with a goal to improve the nutrition of mal
comwith larger fiscal outlays for salaries and nourished preschool children can be 

the goal is tooffice overhead. It is estimated that these 	 pared with a design where 
improve the nutrition of all household memoutlays would add 25 percent to the admin-

30. hers.istrative costs 	shown inTable 

Fiscal Cost of TransferringCost-Effectiveness Measures 	 U.s. $1.00 
three 

estimating cost-effectiveness,In 
If the goal of the program is to efficientlymain factors are considered: the size of the 

net program benefits to intended betiefici- transfer purchasing power, the fiscal cost of 

aries, the extent of leakage associated with transferring U.S. S1 .00 may be an appropri
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Table 3 1-Estimated net impact of the pilot subsidy scheme on food 
acquisition and nutrition 

Variable 
Model Estimated Net Impact 

Household 
Food expenditure 

Calorie acquisition 

Percent of total income 
Dummy 
Percent of total incomeDummy 

P0.27perAEUperday 

P0. 34 per AE[J per day
136 calories per AEU per day138 calories per AEUj per day 

Individuals (preschoolers)
Calorie intake 

Weight 

Percent of'- tal income 
Dummy 

Percent of total incomeDummy 

138 calories perAEU percay 

31 caloriesperday 
55 calories per day 
0.12 kilograms 

The net impact is computed at the mean. 

ate indicator of cost-effectiveness. As dis-
cussed in Chapter 5, this indicaor isat best a crude measure of cost-effectiveness froma nutritional standpoint because several 
sources of leakage are present.The cost of transferring U.S. SI .00 toall households participating in the subsidyscheme iscalculated at U.S. $1.19 in 1984prices (Table 32). This estimate assumes
that all participating households are the tar-get of the program. However, some reci-
pient households are not nutritionally defi-cient. If the definition of the targets includesonly those households that consume lessthan 80 percent of the recommended

calories, the fiscal cost of transferring U.S. 
S1.00 rises to U.S. S1.63 under the assump-tion that program benefits accruing tohouseholds above the 80 percent cutoff con-stitutes a leakage. It is estimated from theconsumption surveys that about 27 percentof the participating households were abovethe 80 percent cutoff line. 

If the goal is to reach only thoae house-holds with malnourished preschool chil-dren, the cost of transferring U.S. S1.00increases by a factor of three because theextent of leakage from an untargeted pro-gram would be high. About one-third of thestudy households had at least one mal-
nourished child. The rest of the households 
are considered nontarget under this as-sumption. 

0.14 kilograms 

Fiscal Cost of Increasing
Food Acquisition by
 

100 Calories per AEU per Day 
If all households in the targeted villagesare defined as program beneficiaries, itwould cost U.S. $6.75 annually to increase

the daily caloric intake by 100 calories perAEU (Table 32). This estimate is based onnet impact, as it already accounts for substitution effects (see the discussion in Chapter 8). In order to bring the average calorieacquisition of households in the study areasto recommended levels, itwould cost thegovernment about U.S. $25 per AEU per
year.

If the program is intended only forhouseholds with calorie acquisition of less
than 80 percent of the recommended levels,
then the subsidy received by households

above this cutoff may be considered a leakage in ascheme targeted by area. Given the
size of the leakage, it is estimated that it
would cost U.S. $7.40 to increase the calorie
intake of households below the 80 percentcutoff by 100 calories per AEU per day forone year. If the program goal is to reachonly those households with malnourished

preschool children, the annual fiscal costwould increase to U.S. $13.66 per AEU,inasmuch as two-thirds of the householdsdo not have malnourished preschool chil
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Table 32-Cost-effectiveness indicators 

Indicator 

Fiscal cost of transferringS 1.00 

Annual fiscal cost per AEU of a 
net increase in food acquisition 
or 100 calories per AEU per day 

Annual fiscal cost per AEU of 

eliminating the calorie gap' 

Annual fiscal cost per preschooler 
of a net increase of 100 calories 
per individual preschool child 
perday 

Annual fiscal cost per preschooler 
of increasing the weight of pre
school children by I kilogram 

All 
Participating 
Households 

(HI) 

1.19 

6.75 

25.18 

n.a. 

n.a. 

Households 

Consuming Less 

Than 80 Percent 


of RDA 

(H 2 ) 


1.63 

7.40 

27.60 

n.a. 

n.a. 

Households 

With 


Malnourished 

Children 


(H 3 ) 

3.61 

13.66 

50.95 

n.a. 

n.a. 

All 

Participating 


Preschool 

Children 


(C,) 

(U.S. SI 

n.a. 

n.a. 

n.a. 

26.00 

76.59 

Preschool Children
 
Consuming Less 

Than 80 Percent 


of RDA 

(C 2 ) 


n.a. 

n.a. 

n.a. 

45.12 

87.31 

Malnourished
 
Preschool
 
Children
 

(C 3)
 

n.a. 

n.a. 

n.a. 

101.86 

Notes: n.a. means not applicable. The adult equivalent unit (AEU) is a method used tc convert the consumption of persons of different ages and sex into standard 
consumption units. Costs are given in 1984 prices. 

The mean calorie deficiency in the study households is estimated at 373 calories per AEU per day. 
b The mean weight of children in the sample was 13.3 kilograms, which on average for all survey rounds is 86.9 percent of standard. 
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dren; hence, benefits to such households to well-nourished children and other housewould be considered leakage. hold members) is considerably higher. 

Fiscal Cost of Increasing Fiscal Cost of IncreasingPreschoolers' Daily Calorie the "Weightof PreschoolersConsumption by 100 Calories The expected effects of the schemeThe analysis has shown that preschool child weight are summarized onA net increment of 0. 12 inkilogr-amnsFable 31.was the 
children are at great nutritional risk because contr t of 0.se ogr wththeir share of the family food basket is small contribution of te scheme to the growthrelative to their RDA. Hence, it is importantSuch relaiveto heiRD. Heceitto e xam in e th e ra ng e o f co st s iporantreq u ire d to
raise their caloric intakes to a particular con-
sumptien level. 

Based on the impact on calorie o
sumption for the preschool child derived 
from the individual demand equations
Chapter 5, it is estimated that it would cost 

in 

the governmentcrese U.S.heaveag annuallyrechol,to in-dalyintkeofS26 
crease the average daily intake of preschool-
ers by 100 calories per day per preschooler.This figure is roughly four times the cost ofhe sar e l e 

achieving the 


achi vi n t el 10 0 al o i es) of 
satme level (100 calories) of'

benefit on average for all household m ene-bers. The higher cost reflects th~e large share 
of Theitigher osreolectsfood laresuheof additional household food consumptionthat will be captured by members other than 
preschoolers. The average calorie incre-
ment at the household level will also exceed 
the increment accruing to preschoolers
within the same household because the dis-
reflectedtribution inis uneven, andtie cost. that will also be 

Not all preschool children within te 

targeted villages are equally at risk of mal-
nutrition. Some are more predisposed to the 
problem than others because of the varying
amounts of calories consumed. If thescheme's objective is to onlyreach those 

children consuming less than 80 percent of
RDA, then the benefits accruing to children

above this cutoff are considered leakage.

This translates to a higher cost: 
 it is esti-

mated that it would cost U.S. S45 per child
to increase the daily calorie 
 intake of pre-
schoolers currently below the 80 percent
cutoff by 100 calories for a one-year period.

If the program target is defined to in
lude only the malnourished children, then

the cost escalates to U.S. S74 per I00 calo-
ries because the leakage (benefits accruing 

ananimpact representsbod ye ight 1.0 percento f the of the av-
erage body weight of the sample preschool
ers. These estimates are based on actual 
ex-post data of a continuous and sustained 
level of participation in the subsidy scheme 
among the study children. 

The incremental weight gain of children 
reported in Table 3net impact producedrepresents the averageby the scheme. In
order to increase a child's weight by I kilo
g an t w ud c s hgram, it would cost o e n e t US$76 This the governmentth a t all U.S.an n u ally. assum es of th e 
children in the study area are programg e I t e st o a r e e ro ga ofgets. If the goal is to improve the w(ighlt 

tar-
of 

only malnourished children, the fiscal costof increasing child weightincreas to Ue by I kilogram
bei d 

increases to U.S. S 101, since benefits de
rived by children who are not malnourished 
can be considered leakage. 

The average weight of the preschool children in the sample was 13.3 kilograms.which is about 2.0 kilograms below the stan
dard weight-for-age. Thus, the above ncrease
 
of I kilogram would reduce the average gap

by about one-half.
 

Improving Cost-Effectiveness 

The preceding sections have clearly de
monstrated 
 that cost-effectiveness hinges 
on the method of targeting. The geographic
area targeting scheme that was used in thepilot subsidy scheme provides benefits to
all households in the target areas irrespec
tive of nutritional status and food deficiency.
This implies that the cost-effectiveness of
the scheme could be increased by targeting
those households expected to be high-risk.
Once the area is identified, a second level 
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of screening of participants could target 
those households that need the subsidy. 
According to tile cost-effectiveness indi-
cators in Table 32, tie cost of increasing 
the acquisition of a given amount of food 
by households with at least one meal-
nourished preschooler could be reduced by 
half if tile program we,, targeted to those 
households only. 

The use of child weight as a targeting 
criterion may be feasible in the Philippine 
setting because of the ext ensive child weigh-
ing program carried cut nationwide since 
I975, called Operation Tirnbang. The use 
of growth monitoring for targeting would 
entail the additional cost of periodic weigh-
ing. lowever, this cost is very small and 
can be disregarded in cost effectiveuet.s es 
tinates. 

It is inirporlant to emphasize that target 
igs a price subsidy scheIu is tFractiCa! only 
at tile household level. The pl('5tlrce of I 
malnourished child may be used to identiy 
target houeh(clds, but ,lforts to target the 
benefits of til,scheme exclusively to the 
individual child are not likely to be success-
ful. 

Cost-Effectiveness Relative 
to Other Programs 

It may be misleading to compare relative 
costeffectiveness of alternative programs 
unless the context in which these progratirS 
are evaluated is based Oin a comnpairble s,t 
of objectives. tr'ging, nv,'age, tituing, of 
inputs, and duriation of progralm aid prwc:t 
organization. (iven tle ,tat, of tl(art in 
the evaluation of nutrition ;ad health pro 

Alternatively, the measure could be given 
in terms of the cost to deliver U.S. S1.00 
worth of subsidy if the con:ern is income 
transfer efficiency. However, these are crude 
measures from the point of view of nutrition 
because they do not account for leakages 
(see Chapter 5). 

A more refined measure is the fiscal cost 
of a certain net increase indaily consump
tion by uniourished individuals. It should, 
however, be emphasized that in order to 
get meaningful results, calculations should 
be based on the net calorie impact, that is, 
net of subst itution effects. However, few 
available program evalualions estituate sub 
stitution. 

Cost effectiveness indicators tor several 
progralms are reported ini Table 33. The 
annual fiscal cost of a nlet increase itn cal
erie cotnsumption by 100 calories per day 
is)available as a net figure only for the Philip
pine pilot subsidy scheme arid for the Sri 
l.ankan food stamp progran..": The cost 
effectiveness tmeasures for other programs 
,e(ported in)Table 33 arT estimated on the 
)asis of gross caloric estimates of impact, and 
thus they overestimate the actual increase 
in consuilt ion. The costs reported are not 
strictly comparable, although they give 

siore guidance on relative cost effectiveness. 
Lxcept oi P1hilippine pilot subsidy andIll( 

Sri lan katl food stamp progran, the cost
effectiveness ligures for tile prograrms re 
ported dIo rot estimate leakage through 
.i.arilg anld sufistitution. 

The results indicate th;at tilePhilippine 
p)ilot ,ubsidy schellle isrueltivl, llore cost
(t-ective than any of tihe programs listed in 
liabh 33. lhe food stamp program in Sri 
lanka isalmost as cost effective, but all the 

gratls, including thre shorlage of dgtla, irlly oihelpronrams are considerably less cost
collparisoI/, at best. call otly dyetet gplenrill 
indications of Ilative c';t effctivtee(,ss. 

Relative cost effc.ti,1veness sotlld l 
evaluated in terms of piarticular pro.rgin 
goals. Hence, if the pr()grlll/ goal is to de 
liver a certain ruirnber Of calories, tIL' lllca 
sure of relative cost effectiveness could give 
the cost of trarisferriig, say, 1,000 calories, 

idirsiniw'. lt ld ,'t.unp .lienht', in Sri I.lnk,. 

eIf(-tive. The cost of a gross transfer of 10(0 
,dorics peltprson per day by any of the 
olflter );,grltils is iore than twice that of 
the I'hilippine p ograrn. However, these 
reserlls mtlS be miterpreled itt a proper coil
text. F.ach of the programs cited has par
ticular goals and metfhods of targeting; each 
uses different food commodities, and each 

75 



..3 Table 3 3 -Cost-effectiveness comparison with other programs01 

Annual Fiscal Cost ofFood Transfers Fiscal Cost ofFiscal Cost TransferringCost Per Fiscal Cost a Net Increase ofin Calories Per 100 Calories Perto Deliver 100 Calories PerProgram to DeliverBeneficiary Person Per Day 
Day Per Person Day PerPerson1,000 Calories S 1.00 Subsidy For One Year' For One YearbPhilippines (U.S. S) 

scheme, 1984food price subsidy 9.18 272 (gross)' O. I I (gross) Silot 1.19 3.38 6.75136 Inetjb 0.22 (net)Food stamp, 1982 8.60 228 (grosy)' 0. 10 (gross) n.a. 3.77 8.77 
98 (net)b 0.24 (net)Food subsidy (PINS) 1980 21.32 300 a 

0.30 1.21 7.11Preschool feeding and n.a.Brazil

nutrition education, 1980 
 46.48 naColombia0.3239.9na 500' 0.53 2.38 9.29 n.a.Food subsidy, 1981 35.04Indonesia 3004 0.79 1.58 11.6807 n.a.Feeding program, 1982 .81 .8na56.01 r.a. n.a.Mexicona.24 2.48 ... n.a.Milk subsidy, 1983 38.16 248'Tamil Nadu, India n.a. n.a. 15.38na ~.1 n.a.Weighing and feeding, 1Q82 .8na

33.10Philippinesna..7I1.3n 300' n.a. 1.74 11.03Motherand child health n.a. 
31.00 .n.a. 0.25Sc ho o l feed in g n.a.1 1.5 0 n .a . 0 .4 2 n.a.Daycare •... n.a.19.20 n.a. n.a.n.a.

Mothercraft center 400.00 n.a. n.a. n.a. " n.a.Sources: For Sri Lanka, Neville Edirisinghe, 

D.C.: Inter; ational 

The FoodStamp Scheme in SriLanka: Costs, Benefits,andOptionsforModification,Research Report 58 (Washington,
 
FooJ Policy Research Institute, I987); forDepartment, Nutrition Review (April 

Brazil, Colombia, Indonesia,1984): and India,for other programs World Bank, Populationin the Philippines, S. Blumenfeld Health, and NutritionFood Assistance Program in the Philippines(Washington, D.C.: U.S. et al., PL 480 Title II: AC. Overholt, and Lawrence Haddad, 
Agency for International Development, 1982); and 

Study of the Impact of a"Effect of a Milk Subsidy for Mexico,on Distribution of Benefits Eileen Kennedy,Within the Household," InternationalInstitute, Washington, D.C., 1984. Food Policy Research 
Note: n.a. means not available.This is the amount of caloriesb This is based transferred if substitution ison the marginal propensity to consume, not accounted for.accounting for substitution. 

http:Mexicona.24


is implemented on a different scale. While 
only pilot programs have been implemented 
for the Philippine, Colombian, and Brazilian 
schemes, the SRi Lankan scheme has been 
in operation for alonger period on anational 
scale. The Tamil Nadu, India, program is 
narrowly targeted to malniourished chil 
dren, while some of the other programs are 
not. Thus, tie cost of transferring a certain 
amount of calories may not be an appropri 
ate measure of the impact on nutrition. 

As expected, tihe fiscal cost of transfer 
ring S1.00 worth of subsidy is deternined 
largely by the degree of targeting. The Philip 
pine scheme, which uses geographical area 
targeting, shows the lowest cost. The pre 
school feeding progranis in Brazil, Indonesia, 
and India had the highest cost because tOwsc 
are the most tightly targeted among those 
reported in Table 33. 

Among the factors that contribtjtuh to the 

relatively lower cost of delivery of the Philip
pine pilot subsidy scheme, the commodity 
mix isquite important. Besides being locally 
produced, rice and oil are the cheapest 
source of calories in the country, and they 
are available in almost all parts of the country. 
These foods are bought in raw form, unlike 
the expensive processed weaning foods used 
in the Colombian food subsidy program. 

Another crucial factor is the substan
tially lower percentage of administrative 
costs-about Q.4 percent of the total cost. 
lhese costs are low because targeting by 

geographical area elininates the burden
some and costly screening of beneficiaries 
found in some of the other programs. In 
addition, the administrative costs in the 
Philippine prograi are an add-on type of 
cost because the (dlivery system is built 
upon an already existing infrastructure of 
extension officers. 
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10 
CONCLUSIONS 

It is evident that the pilot subsidyscheme was successful in increasing foodconsumption among participating house-holds. Although distribution of the addi-tional food within the households favored
adults, preschool children corisuMed tiorecalories arid showed improvemt ut in theirnutritional status. Increases in food consulption canle mostly front the 	increases
in 	 purchasing power restitlng front heprice subsidies ott rice and cooking oil. Fur-thermore, the marginal propensity to spendon 	food out Of the real incorme embodied itl
the price subsidies appea;'s to be CoHsidera.bly 	higher than the nargittal propensity to
spend _)i food out of 	 ither irico ir.Ihelower oil prices resulte~d illsubstituti l 4H
oil 	for other otl(r ilies. Fiitally, ithe tffects of tile nutrition (tducatioll cortilpotltw ltwere positive and strong for children butweak on the household level. 

The scheme resulted in ne increases incalories acquired by households of 136. 138 
calories per AFUI per d,. whi-: ,i about 7percent of curreit calorie Contsumiptionl;

calorie consunlption by preschoolers Of 31
55 calories per child per day; aind tie weight
of 	 preschoolers of 0. 120. 1.1 kilograms.
Eighty-foir percCUlt of tle cost of the schenie 
was the subsidy itself. Administrative costsaccounted for about ( percent and it( 	in-centive payment to retailers to assure effi-cient distribution (If subsidized food was
about 7 percent. 


The results of liet,
assessment of costeffectiveness cart be suitmarized as follows.The fiscal cost of each H.S. $I.00 transferred to participa ting households is estimated to be U.S. $1.19. flowever, if onlythe transfers received by households withmalnourished preschoolers are considered a benefit, whereas transfers received byother households are considered leakage,
the cost increases to U.S. $3.61. 

consumption of 100 calories per AEU perday among all households is estimated tobe U.S. SO,75 per AFU, increasing to U.S.$13.06 if only food received by households
with malnourished preschoolers is consid
ered of interest to the scheme. 

The annual cost of eliminating caloriedeficiencies in the study population is esmimated to be 	 U.S. $25 per AEII. Adding Ikilograin to the weight of each preschooler
is estimated to cost [U.S. $70 petr year. Ifonly weight gains among the malnourished 
are 	coltted as benefits, the cost increases 
to( 	J.S. $10 l per year.

Cotiparisons with other prograis show 
lhal
the cost effectiveness of the Philippinepilot subsidy scheme was extre,mely favorable, primarily be cause costs were kept lowthrough geographical targeting based ongrowth monitoring, tit,use of existing )rivale sector retail outlets for !hedistribution 
0!subsidized foods, and the use and expansion of existing local 
 bureaucratic struc
tures.
 

If tile sole goal of the scheme were to
expand food consumption by households with
rIal ourished preschoolers and to improve

tIt(nutritional status of these preschoolers,

the cost -effectiveness of tile scheme would

he significantly improved by a two-step targeting procedure based on growth monitoring. The first step would be to identify target
villages with a high concentration of underweight preschoolers. This was the approach

used in this scherne. The second step would
be to target irdivid ualI households in the
selected villages and to remove from thescheme those households that do not includepreschoolers at high nutritional risk. Accord
ing to the estimates here, asecond targeting
step would reduce the cost of providingbenefits to high-risk preschoolers to less thanone-half the cost of the scheme when un-Similarly, targeted within the village.the annual cost of a net increase in calorie Low calorie adequacy rates among pre

78 



schoolers, both in absolute terms and relative 
to the adequacy rates of adults, clearly justify 
focusing on this age group. However, adequ-
acy rates of school-age children and adoles-
cents were almost as low. Other studies 
have shown similar results. 2" If this finding 
isof general validity throughout the country, 
it raises serious questions about the useful-
ness of targeting nutrition programs to pre- 
schoolers alone. It might be more appropri-
ate to use a two-step targeting procedure 
based on growth monitoring of all children, 
not just preschoolers. 

A strong relationship between malnutri-
tion and incomes is found in this study. 
Certain low-income occupational groups--
landless farm workers, some wage earners, 
and tenant farmers, for example--are much 
more likely to be malnourished than others. 
This is primarily because their purchasing 
power is limited. Efforts to expand food con-
sumption and improve the nutritional status 
of preschoolers in those groups through 

nutrition education are unlikely to be suc
cessful unless accompanied by expanded 
purchasing power. 

Although nutrition education clearly 
plays a role in expanding food consumption 
by preschoolers, such expansion is more 
likely to come about as part of an overall 
increase in household food consumption. 
Efforts to reallocate an inadequate amount of 
food among household members so that pre
schoolers receive a larger share are unlikely 
to be successful in households operating 
Under severe income constraints. Further
more, such reallocation may endanger the 
survival of the household as a whoie by fur
ther eroding the income-earning capabilities 
of economically active adult members who 
toutIst have enough energy to work produc
tively. However, as this study shows, nutri
tion education may be effective in assuring 
that a larger share of additional income is 
spent on food for the household members 
most at risk of malnutrition. 

29Valenzuela, "Nutrient Distribution Within the Family"; and Allgaen and Florencio, "Intra-Household Nutrient 
Dtstribution." 
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APPENDIX: SUPPLEMENTARY TABLES 
Table 3 4 -Regression results for household food expenditures and food

acquisition 

Household Food Expenditures Household Calorie AcquisitionPerAEU Per DayIndependent Variable Per AEU Per DayModel A- I Model A-2 Model B-I Model B-2 
Intercept 0.1 51 0.255 08,.2) 998.381I. 3Q) {2.371 H11.81) (15.35)
Lop income pci Al'I(including stlbsidlL' 2.202 2.I07 033.95 023.07157.82) 150.72) (27.38) (27.011
51(l)0(ly ill percei Fllinchfi , 0.032 ... 
 8.'),

17.30)
Subsidy dlim (3.32) 

... 
 0.168 ... 68.23 
(4.Q6)l( gf hoth,l j'i/c (3.35)-0.05! -0.054 - 5.92 -5.98

1-7.83) (-7.70) I- 1.40)Fduc,ltill ol hulq~nd - .4 1)0.002 0.0004 - 5.52) --0.07(0.491 10.08) (-1.97)F-ducatioo 1fsit. I- 2.17)0.017 0.016 1.Q2 2.,16(3.03) (3.24) (--0.065) I 0.83)Nutrilon (dtuci;ion (llnllly
INI 0.023 0.002 --13.08 --3.7t,10.631 1.68) (-.01 i -0.17j
Pilot, --0.021 --0.025 22.07(-0.73) 21.80(-0.801Fo0od.tssistanc dullmmy (1,29) 11.2410.056 0.052 39.45 36.20 

(1.86) (1.73) (2.1o) (1.981Percent wolen's incomle 0,001 0.001 --1.03 - 1.06
(II I (1.5h) (--2.50)Price ol rice 1-2.50)0.00O 0.000 -12.1 1 --12.23(0,37) 10.,11 - I. 121 I 1.13
(.012 0.00,1 5 ,8 

Price of oil 
--7.45

4.1 I) i ..19j) -3.511)ummy tor Anliqtue Irovince -5.141 
-0.05( 0.009) 2-18.40 2,15.04

(- 1.,7 f 1.71) ( ).II0.) l0.0,11miny for SowtDu[) (olatiioProvince --0. 135 0.110 20.90 33.00I- 3,75) I 3.05) (1.23) 11,52)Own farim dolln ,y 0.013 ().0(0Q 98.40 98.7Q(0.,40j 10.28
Own garden dummy (5.02) (5.13)--0.035 0.000 27.50 3 3.17(-1.00) (-0.21f) (1.30) (1O)

371.5 371.77 87. 1 87.218- 0.73 0.72 0. 3B 

Notes: Figures in parentheses are I ralios. Ihe inbcr t) oltrvaiin, hor ec(hand modl was 2,50(9.B I spicilv til suhsidy variable ill Irllt Models A-Iof the propolio 1 ubsidy to lol,fl imoumne; Models A 2anl B2 sqwcily the subsidv variable inI herms it Ia ,to oit, to1imy (or the pre.ellt,Inlcome is apploxill edlettby ololalexpvlleodit11 of mubsidy. 
This dummy is for th 

in ll r gigr ,ssiol,.Ihilippin. Nutritiotn Ilro ,tm (('NI), a gosvvrntimentt pioogtan' hisdunny i,; for I(, nuwrition -ducartoon prgrr bo-gul ill I97.1.hell in -(nitlUId in si(h ie (ilt hot) pricesubsidy sprudym 

0.38 
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Table 35-Regression results for acquisition of rice, maize, oil, and fish 

Rice Maize Oil Fish 

(calories/AEI I/day) 

Independent Variable 

Intercept 785.36 
(6.28) 

310.03 
(2.70) 

112.72 
(7.371 

82.13 
(3.65) 

Log income per AIAJ 
(including subsidy1' 333.13 

(9.291 
-32.67 
(-0.061 

28.55 
(6.501 

39.64 
(6.14) 

Subsidy dummy 122.02 
(3.89) 

- 104.70 
(-3.53) 

12.22 
(3.18) 

52.40 
(9.27) 

log of household size 87.08 
(2.03) 

- 6.23 
(--0.15) 

- 24.97 
(--4.70) 

-40.08 
(-5.191 

Education of husband -8.04 
(--2.071 

--1.71 
(-0.421 

0.51 
(0.97) 

-2.51 
(-3.22) 

-ducation of wife -0.50 
(-1.43) 

2.02 
10.47) 

0.95 
(1.711 

1.11 
(1.36) 

Nutrition education dummy 

PNP, 78.14 
(2.881 

14.Q2 
(0.581 

3.01 
(0.911 

-4.27 
(-0.88) 

Pilot, 17.50 
(0.51) 

100.36 
13.10) 

7.33 
(1.75) 

8.88 
11.44) 

Food assistance dummy 105.44 
(3.73) 

-49.04 
(-1.83) 

-2.63 
(-0.76) 

8.41 
1.65) 

Percent women's income -0.50 
(-0.92) 

-1.22 
(-2.041 

-0.01 
(-0.16) 

-0.22 
(-1.90) 

Price of rice -5.81 
(-0.351 

33.87 
(2.151 

-1.62 
(-0.79) 

4.10 
(1.371 

Priceof maize 7.89 
(0.65) 

--11.12 
(-0.971 

0.54 
(0.361 

0.22 
(0.101 

Priceofoil -(0.o6 
(-4.761 

7.97 
(3.77) 

-4.22 
(-15.41) 

0.77 
(1.90) 

Price of fish -3.90 
(-1.23) 

- 5.51 
(-1.83) 

-0.43 
(-1.091 

-7.57 
(-13.20) 

Dummy for Antique Province 331.52 
(8.041 

-446.72 
(--11.46)1 

-0.11 
(-0.021 

101.10 
(13.63) 

Dummy for South Cotabato 
Province 62.12 

(1.831 
-485.15 
(--15.14) 

10.99 
(2.65) 

9.22 
11.511 

Own-farm dummy 73.92 
(2.45) 

80.;8 
(2.83) 

-1.65 
(-0.451 

-7.07 
(-1.301 

Own-garden dummy 13.15 
(0.43) 

6 1.05 
12.111 

-3.16 
(-0.841 

-4.89 
(-0.88) 

21.56 23.41 36.95 65.01 

R-! 0.15 0.10 0.23 0.34 

Note: Figures in parentheses are t-ratios. The number of observations was 2,132. 
Income is approximated by total expenditures in all regressions. 
This dummy is for the Philippine Nutrition Program (PNP), a government program begun in 1974. 

iThisdutmmy is for the nutrition education program held in conjunction with the pilot food price subsidy study. 
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Table 3 6 -Regressior results for calorie intake of children aged 13 to 83 
months 

Independent Variable 

Intercept 

Log income per AIlIincluding subsidy)" 

Subsidy in percen of income 

Subsidy dummy 

Education of husband 

Education of wife 

txof child 


Log age in months 

Currently breastfed dummy 

Past breastfed dummy 
Nuriiotin e y(--uc um 


Nutrition edIucation dummyPNP' 

Pilot' 

Child care time in hoursof wife 

Diarrhea dummy 


Fever dummy 


Food assistance dummy 


Percent children below6years 

Dummy for Antique Province 

Dummy for South CotabatoProvince 

Birth order 

Waterqualitydummy 

household size 

Model A-I 

-948.70 
(-,1.78) 


140.30 
(3.64) 
11.34 

(3.31) 
... 

-9.74 

(-2.39)
-4.52 
(-0.97) 
122.02 

(4.50) 
305.59 
(12.04) 
70.54 
(1.721 

-75.53 
I.QI1 

-42.74 
1-1.1Q) 

-55.97 

(-1.90) 

-0.36 
(-0.30) 

-38.44 
J-0.86) 

-79.91 


)-2.50) 
20.69 
(0.72) 

1.47 
(1.41) 

211.60 
14.73) 

-37.98 
(-1.06) 

-19.34 
(-1.15) 
55.24 
(1.81) 

-1.95 
(0.11) 

Model A-2 

-8,13.35 
(-4.40) 

129.05 
(3.35) 

... 

100.27 

(3.31) 
-10.54 

f-2.58) 
--6.50 

(-1.39) 
124.05 

14.0!) 
301.57 
(11.88) 
05.58 
(1.601 

--71.10 
(- 181 ) 

-45.75 

(-1.27) 

-55.48 
(-1.88) 

-0.21 
)-0.17) 
-29.93 

(-0.67) 

-68.32 

(-2.151 
20.14 
(0.70) 

1.00 
(0.07) 

207.82 
(4.65) 

-29.04 
(-0.81) 

-23.82 
(--1.41) 
43.06 
(1.40) 

-4.05 
(-0.23) 

Model B. 
 M lei B-2 

840.30 -761.,/5 
)- 4.41) (-4.07, 

0.87 
(2.87) 
... 
 88.35 

12.87)
-8.23 -9.03 

(-2.04) (-2.21)
-4.16 -5.88 
(-0.89) (-1.27) 
122.40 125.06 

(4.51) (4.61) 
395.70 302.18 
(12.01) ( 1.87) 
64.81 
 00.78 
(1.58) (1.48) 

-72.Q0 -69.331- 1.841 (-1.76) 

-36.16 -39.20(-!.0 1)(-1.09) 

-62.14 -61.21
 
(-2.10) 
 (-2.07) 

0.16 0.25 
(0.13) (0.2!) 

-41.55 
 -33.75
 
(-0.92) (-0.75) 

-67.55 -58.18
 
(-2.12) 
 (-1.84) 

4.97 5.71
 
(0.17) (0.20) 

I 31 0.91
 
(1.25) (0.88) 

168.44 168.41 
(3.79) (3.79) 

-52.03 -43.13
 
(-1.45) 
 (-1.21) 

-16.43 -20.61
 
(-0.97) 
 (-1.22)
 
60.94 49.91
 
(2.00) (1.63) 

-10.19 -7.50 
(-0.59) (-0.43) 

(continued) 
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Table 36-Continued 

Independent Variable Model A-I Model A-2 Model B-I Model B-2 

Peicent women's income 0.02 -0.13 0.10 -0.04 
(0.021 (-0.14) (0.11) (-0.04) 

Price of rice -68.60 --45.87 -63.36 -43.71 
1-IOi (-1.371 (-1.76) (-1.31) 

Price ofcookingoil --0.34 -0.25 -0.36 -0.28 
(-4.54) (-0.40) (-0.58) 1-0.44) 

Household calorie acquisition ...... 0. iO 0.09 
(3.341 (3.021 

F 15.84 15.84 15.69 15.68 

W2 0.43 0.43 0.43 0.43 

Notes: Figures illpartntlitwx are I-ratios. Ih itirht01 of observations for each model was 2,509. Models A-I 
and B.Ispecify tie, subddy vairiable in terims o the proporiton of subsidy tototal income; Models A-2 
and B2 <pccily the substly vtarihlc in )trlls of a zero oricdulitUy for ithl)rescn..n of subsidy. 

Incone is approxitlathd by Iota expendilures ilall tegiesnior. 
'This durniny i,for tihl'hilippine Ntitrition Proptimt tPNP), a govcrnttteni ptoizratti b -tn Il1974. 

'his duntty isforthi nutrition tioll hld ilCollitiCtitin with lie pilot ood pr cc subsidy stildy.F odu plnttIalll 

Table 37--Regression results for weight of children aged 13 to 83 months 

Proportional Zero-One 
Independent Variable Model DummyModel 

Intercpt -5.80 -5.27 
(-5.40) (-5.15) 

Log itcornc per A ll I nCltIding subsidy)' 0.68 0.68 
(3.33) (3.25) 

Subsidy it percent of income 0.03 ... 
(1.44) 

Subsidy d Utit il'm,' . .. -0.13 
(-0.76) 

-duc,i ion of husba nd 0.0024 -0.0041 
10.11) 10.19)
 

ducation of vife 0.03 0.03 
(1.04) (1.04) 

Sex of child 1.01 1.02 
(7.001 (7.05) 

Log age in ttonths 4.41 4.44 
(25.11) (25.16) 

Currently breastfed dummy -0.19 -0.21 
(-0.861 (-0.93) 

Past breastfed dumntny -0.51 -0.43 
(-2.42) (-2.04) 

Nutrition education dummy 
PNPt 0.02 0.05 

(0.00) (0.25)
 

Pilot, 0.25 0.21
 
11.59) (1.30) 

(continued) 
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Table 3 7-Continued 

Independent Variable 

Child care time in hours ofwife 

Diarrhea dummy 

Feverdummy9) 

Food assistance dummy 

Percent children below 6 years 

Dummy for Antique Province 

Dummy for South Cotabato Province 

Birth order 

Water quality dummy 

Household 

Price of rice 

Pilceofcockingoil 

F 
R2 


Notes: Figures in parentheses are t-ratits 

Proportional 	 Zero-OneModel 
Dummy Model 

0.004 -0.00005 
(0.06) (-0.08)

-0.47 -0.48 

-0.16 (-2.01)
 
-0.12
 

(-0.91) 	 (-0.73)0.0029 
0.04

(0.02) (0.25)
-0.0037 -0.0051
 

(-0.66) 
 (-0.92) 
-0.36 	 -0.3 
(-.52) (-.57)
-0.07 	 -0.06 

(-0.39) (-0.30) 
-0.35 -0.35
 
(-3.89)
-0.48 	 (-3.88)
 

-0.47
 
f-2.96)(z-0.44 	 (-2.83) 

-0.44 

-4.73)-0.04 (-4.62)
 
-0.21
 

(-0.23)-0.0046 	 (-1.17)
-0.0059 

(-1.37) 	 (-1.77) 
56.510.72 	 56.27 

0.72 

Yhe number of observations was 509. The proportional model specifiesthe subsidy variable as a proportion of the subsidy to !'ntal income, whereas the dummy model specifiesone for the presence of the subsidy, zero otherwise.Income is approximated by tc:al expenditures in all regressions.
This dummy is fcr the Philippine Nutrition Program (PNPI, 
a government program begun in 1974.This dummy i, for the nutrition education program held in conjunction with the pilot food price subsidy scheme. 

Table 3 8 -Regression results for weight as a percent of standard weight-forage, children aged 13 to 83 months 

Independent Variable 

Intercept 

Log income per AEU (including subsidy)' 

Subsidy in percent of income 

Subsidy dummy 

Proportional 
Zero-One 

Model DummyModel 

87.35 91.34 
(12.45) (13.42)

3.78 3.70 
(2.77) (2.70)
0.21 

(1.71) 

... 
 -0.70 

. 

(-0.65) 

(continued) 
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Table 38--Continued 

Proportional Zero-One 
Independent Variable Model Dummy Model 

Education of husband 0.04 0.05 
(0.25) (0.33) 

Education ofwife 0.22 0.22 
(1.34) (1.31) 

Sex of child 1.77 1.83 
(1.84) (1.90) 

Log age in months -5.47 
(-4.69) 

-5.27 
(-4.49) 

Currently brcastfcd dummy 0.40 
(0.27) 

0.27 
(0.18) 

Past breastfed dummy -4.38 
(-3.13) 

-3.80 
(-2.72) 

Nutrition education dummy 
PNP" 0.20 0.41 

(0.16) (0.32) 

Pilot, 2.26 1.94 
(2.17) (I.85) 

Child care time in hours ofwife 0.0076 0.0012 
(0.18) (0.03) 

Diarrhea dummy -3.35 
(-2.10) 

-3.44 
(-2.15) 

Fever dummy -0.54 
(-0.47) 

-0.29 
(-0.26) 

Food assistance dummy 0.04 
(0.04) 

0.29 
(0.29) 

Percent children below 6 years -0.002 -0.01 
(-0.05) (-0.35) 

Dummy for Antique Province -2.39 
(-1.53) 

-2.49 
(-1.59) 

Dummy for South Cotabato Province -0.02 
(-0.01) 

0.12 
(0.10) 

Birth order -1.91 -1.91 
(-3.19) (-3.19) 

Water quality dummy -2.94 
(-2.71) 

-2.84 
(-2.59) 

Household size -2.60 -2.54 
(-4.17) (-4.06) 

Price of rice -0.30 -0.92 
(-0.23) (-0.77) 

Price of cooking oil -0.02 
(-1.08) 

-0.03 
(-1.52) 

F 3.66 3.52 

R2 0.14 0.14 

Notes: 	Figures In parentheses are t-ratios. The number of observations was 509. The proportional model specifies 
the subsidy variable as a proportion of the subsidy to total income, whereas the dummy model specifies 
one for the presence of subsidy, zero otherwise. 

Income is approximated by total expend:tures in al regressions. 
b This dummy is for the Philippine Nutrition Program (PNI'), a government program begun it 1974. 

This dummy i. for the nutrition education program held in conjunction with the pilot food price subsidy scheme. 
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Table 3 9 -Regression results for height as a percent of standard height-for______age, children aged 13 to 83 monthsProportional 

Independent variable 
Model 

Zero-One 

Dummy Model 

intercept 

Log income per A!U (including subsidy)" 

Subsidy in percent of income 

100.56 
(24.42) 

1.11 
II138) 

-0.03 

100.81 
(25.35)

116 
(I.45) 

Subsidy dum my (-0.37).. 
... -0.82 

Education of husband 

Education ofwife(.50) 
0.13 
0.09 

(-1.31) 

0.13 
(1.59)
0.11 

Sex of child (0.97)
0.47 (1.09) 

0.46 
Lo;age ilmonths (0.83)-2.29 (0.82) 

Currently breastfed dummy 
)-3.35) 
-0.53 

-2.22(-3.23) 
-. 53 

Past breastfed dunny 
-0.53 

f-0.63) 
-0.53 
(-0.63 

Nutrition edticationl (jhtlo172y
PNP 

(-I1.84) -I.51-1.40 
1-1.72) 

0.03 
0.10 

Pilot' (0.04)2.01 (0.13) 

Child care time in hours of Wife (3.29)
0.01 

1.04 
(3.17)
0.008 

(0.44) 
-1.49 (0.33) 

-1.57 
Fever du y 

Food assistance dummy 

(-1.600.1Q 

(0.28) 
-1.91 

-1.91-1.85 

(-1.681 
0.17 

(0.25) 
(0.85 

Percent children t:elow 0 years (-3.21) 
0.04 (-3.10) 

0.04 
DUMMY forAntiq1 66ovince0.54 11.71)

0.53 
Dummy for South (oalato P'rovince (0.59) 

1.38 (0.58) 
1.34 

Bi1.87) -0.50 (1.83)
-0.47 

Water quality ulr(-1.43) -3.07 (-1.35)
-2.97 

Household size (-4.84)-0.78 (-4.65)
-0.75 

Price of rice (-2.12)-2.03 (-2.05)
-2.16 

(-2.71) 
(-3.11) 

(continued) 
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Table 39-Continued 

Proportional Zero-One 
Independent Variable Model DummyModel 

Price of cookingoil 	 -0.02 --0.02 
(-1.201 (-1.33) 

F 	 4.32 4.41 

R" 	 0.16 0.17 

Notes: Figures in parentheses are t-ratios. [he number of observations was 509. The proportional niodel specifies 
the subsidy variable as a proportion of the subsidy to total income, whereas the dummy model specifies 
one for the presence of the subsidy, zero otherwise. 

Income is approximated by total expenditures in all regressions. 
This d,,nrny is [or the Philippine Nutrition Program I1'NPJ, a government program begun in 174. 
''This dumnty isfor the nut rition educat ion program held in conjuinction with the nilot food price subsidy scheme. 

Table 40-Regression results for z-scores for weight-for-age, children aged 
13 to 83 months 

Proportional Zero-One 
Independent Variable Model Dummy Model 

Intercept 	 -1.03 -0.44
(-1.15) 	 (-0.511 

Log incone per AEU itul, ding subsidy)" 0.42 0.41 
12.42) (2.35) 

Subsidy in percent of income 	 0.03 
(1.971 

Subsidy dummy ... -0.11 
(-0.79) 

Iducation of husband 	 0.0099 0.0! 
(0.54) 	 (0.62) 

Education of wife 	 0.01 0.01 
(0.02) 	 (0.64) 

Se, of child 	 0.30 0.31 
(2.46) 	 (2.52) 

Log age in months -0.60 -0.57 
(-4.05) (-3.82) 

Currently breastfed dummy -0.04 -0.06 
(-0.24) (-0.34) 

Past breastfed dutnty -0.48 -0.39 
(-2.68) (-2.20) 

Nutrition education diummy 

PNPI -0.02 0.01 
(-0.12) (0.08) 

Pilot' 	 0.28 0.23 
(2.08) 	 (1.71) 

Child care time in hours of wile 	 0.0060 0.0059 
(1.26) 	 (1.07) 

Diarrhea dumnmy -0.34 -0.35 
(-1.66) (-1.71) 

(continued) 
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Table 4 0-Continued 

Independent Variable 

Fever dummy 


Food assistance dummy 


Percent children below 6 years 


Dummy for Antique Province 


Dummy for South Cotabato Province 

Birth order 

Water quality dummy 

Hous 'Id size 

Price of rice 

Price ofcookingoil 

F 
2 

ProportionalModel ModelDummy 

-0.10 


(-0.69) 

0.11 

(0.89) 

-0.004 


(-0.77) 

-0.20 


(-1.00) 
0.19 

(1.17) 

-0.21 

(-2.89) 

-0.40 


(-2.89) 

-0.29 


(-3.60)
-0.010 

(-0.006) 
-0.0009 

(-0.31) 
3.150.12 

Zr-nZero-OneModel 

-0.06 

(-0.44) 
0.15 

(1.18) 
-0.005 

(-I. 1) 
-0.21 

(-1.07) 
0.21 

(1.30) 

-0.22
 
(-2.80)
 
-0.39
 

(-2.75) 
-0.28 

(-3.47) 
- 0.17 

(-.12) 
-0.0023 

(-0.81) 

2.98 
0.12 

Notes: Figures in parentheses are t-ratios. The number of observations was 509. The proportional model specifiesthe subsidy variable as a proportion of the subsidy to total income, whereas the dummy model specifiesone for the presence of the subsidy, zero otherwise.Income is approximated by total expenditures in all regressions.This dummy is for the Philippine Nutrition Program (PNP), a government program begun in 1974.
This dummy is for the nutrition education program held in conjunction with the pilot food price subsidy scheme.
 

Table 4 1-Regression results for z-scores 
13 to 83 months 

Independent Variable 

Intercept 

Log income perAEU Iincluding subsidy)' 

Subsidy in percent of income 

Subsidydummy 

Educatlon of husband 

Education ofwife 

forweight-for-height, children aged 

ProportionalModel 

-2.00 


(-2.27) 

0.24 

(1.40) 

0.04 

(2.48) 
... 


-0.02 

(-0.95) 
0.0076 

(0.37) 

Zero-OneDummy Model 

-1.46 

(-1.71) 
0.21 

(1.25) 

0.10 

(0.75)
-0.02 

(-0.97) 
0.004 

(0.20) 

(contlnued) 
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Table 41 -Continued 

Proportional Zero-One 
Independent Variable Model Dummy Model 

Sex of child 	 0.14 0.16 
(1.211 	 (1.29) 

Log age in months -0.09 -0.08 
(-0.63) (-0.55) 

Currently breastled dummy 0.10 0.08 
10.53) (0.42) 

Past breastfed dummy -0.18 -0.13 
(-1.04) (-0.70) 

Nutrition education dummy 

PNF'' 	 0.05 0.06 
(0.29) 	 (0.38) 

Pilot, 	 -0.17 -0.20
 
!-1.29) (-1.51)
 

Child care time in hours ofwife -0.0029 -0.003 
(-0.54) (-0.50) 

Diarrhea dummy -0.13 -0.12 
(-0.63) (-0.601 

Fever dummy -0.13 -0.09 
(-0.91) (-0.61) 

Food assistance dummy 	 0.39 0.41 
(3.03) 	 (3.18) 

Percent children below 0 years 	 -0.0079 -0.01 
(-1.70) (-2.10) 

Dummy for Antique Province -0.32 -0.53 
(-2.64) (-2.701 

Dummy for South Cotabato Province 	 -0.29 -0.27 
(-1.87) (-1.68) 

Birth order -0.16 -0.17 
(--2.131 (-2.21) 

Water quality dummy 	 0.20 0.25 
(1.021 	 11.82) 

Household size -0.18 -0.18 
(-2.36) (-2.31) 

Price of rice -0.43 -0.28 
(-2.68) (-1.87) 

Pricu ofcookingoil -00001 -0.0009 
(-0.04) (-0.33) 

F 	 2.87 2.58 

W2 	 0.11 0.10 

Notes: Figures in parentheses are t-ratios. The number of observations was 509. The proportional model specifies 
the subsidy variable as a proportion of the subsidy to total income, whereas the dummy model specifies 
one for the presence of the subsidv, zero otherwise. 

Income Is approximated by total expenditures in all regressions. 
,This dummy is for the Ph:'ppine Nu!tnon Program (PNP, a government program begun in 1974. 
This dummy is for the nutrition education program held in conjunction with the pilot food price subsidy scheme. 
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